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2.1.     
 

       . 
  –   ,    

  : «0»  «1».     
   -  .     
     :  H 

(High)   L (Low).  H –    ,  
   ,  , +5 , L –   

 ,    .  ,   
     «1»,    –  «0»,   

   .     
,     ( ) .   
  . 

  ,    
,   .  ,   

 ,    , «0»  «1».  
           
,     .   –  

  ,    
   .   (k)   

 (      )     
 ,       k = 2n,  n –  

. ,      (     
 )    (A, B)  22 = 4,    

(A, B, C)  23 = 8  . .  
       

   ,      
. .         

,    ,      
   ,      
 .       

  .   : 
 ,  (2 ) 
 ,  (2 ) 
 -  (1 ) 
 -  (1 ). 

   , ,     
, , . 
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2.        . 
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 2.1.         ANSI. 

    .     
   –  (IEC – International 

Electrotechnical Commission).  ANSI –   
,      

(American National Standards Institute). 
   « », « », « »   

 
 

   

 +   
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  ANSI   

 

 –  
( ) 

 

 

 

 
INV 

  Y =
0  1 
1  0 

 – 
 

(  
) 

 

 

 

 
OR 

  Y = AvB 
0 0 0 
0 1 1 
1 0 1 
1 1 1 

-  – 
 

 

 (  ) 

 

 

 

 
NOR 

  Y = A B 
0 0 1 
0 1 0 
1 0 0 
1 1 0 

 
 

 

 

 

 
XOR 

  Y = A B
0 0 0 
0 1 1 
1 0 1 
1 1 0 

 
-  

  

 
XNOR 

  Y =  
0 0 1 
0 1 0 
1 0 0 
1 1 1 

 –  
(  

).  

 

 

 

 

 
AND 

  Y = A^B 
0 0 0 
0 1 0 
1 0 0 
1 1 1 

-  –  
 

(  ) 

 

 

 

 

 
NAND 

  Y = A|B 
0 0 1 
0 1 1 
1 0 1 
1 1 0 
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2.2.      
       ( , ,   

. .)   (0, 1). 
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     .   
        

 .     
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     ,   
 .       

   .   ,     , 
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     « »,    
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   : , , C, D.    

5  ,   – 15 ,   – 15 , 
 D – 20 .      

   25 .       
       .  
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       2.2 
D Y
0 0 0 0 0
0 0 0 1 0
0 0 1 0 0
0 0 1 1 0
0 1 0 0 0
0 1 0 1 0
0 1 1 0 1
0 1 1 1 1
1 0 0 0 0
1 0 0 1 0
1 0 1 0 1
1 0 1 1 1
1 1 0 0 1
1 1 0 1 1
1 1 1 0 1
1 1 1 1 1

 
Y –   ,    «0»,  

     25 ,    «1», 
    25 .    

     « ».    
.  ,     Y  «1»,  

    « ».    «0» 
    : 

    ,     .   
  Y     « »    

 
 

 
   ,      

 
 

       . 2.2. 
   ,    « ».   

   2.2  ,   Y=0,    . 
2.3. 
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       2.3 
D Y
0 0 0 0 0
0 0 0 1 0
0 0 1 0 0
0 0 1 1 0
0 1 0 0 0
0 1 0 1 0
0 1 1 0 1
0 1 1 1 1
1 0 0 0 0
1 0 0 1 0
1 0 1 0 1
1 0 1 1 1
1 1 0 0 1
1 1 0 1 1
1 1 1 0 1
1 1 1 1 1

 
        « ».   

        « ».  
  «1»     : 

 
 

   
(2.1)

 ,    « »  ,  
    « »,    . 
        

 ,    . ,    
 «1» ,    «0»,      

   « ».     
     .     
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 .       ,  
    Multisim.  

   Multisim   [1].  

 
. 2.3.    Multisim 

 
  

 

                            10 / 35



2.

46

   Multisim 14   . 2.3,  
 : 

1.  . 
2.  . 
3.   . 
4.  . 
5.  . 
6.   

. 
7.   . 
8.  . 
9. MCU (  

). 

10.  . 
11.   . 
12.  . 
13. . 
14.  . 
15.  . 
16.   . 
17.   . 
18.  . 
19.   . 

   ( .13)      
.      ,  

      .  
  (Logic Converter) –   ,  

  .       
   .    

      2.4      
   2.4.       

   .   8  (8  
) A, B, C, D, E, F, G, H    Out (   ). 

       
:  

–       (  1); 
–       (  2); 
–    (  3); 
–        
(  4); 
–         , ,  
(  5); 
–         -  (  6). 
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. 2.4.     ( )   

   ( ) 
 

      A, B, C, D      
       4-  

.     ,  
  Y  .    Y   

 2.2. ,   «0»  «1»    
  .     

,         
 ,     .  

     ,    2,   
         Y, 

   . 2.5. 
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,   . 2.6. 
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. 2.6.        

 
 

,      Y   
 

(2.2)

   (2.1)  (2.2) –      .   
  -  ,     2.2    

  . 2.4      A, 
B, C, D.     2.2    

  Multisim,  : D   ,  <  ,  <  , 
 <  D,    (2.1)     (2.2).  

,    ,    
     ,  

   Multisim.  
 2.5.     3-   . 

       .   
       .  

  . 
.    ( . 2.4)   .  
     A, B, C.  
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     Y1    – 
  Y2. 

 
       2.4. 

A B C Y1 Y2
0 0 0 0 0
0 0 1 1 0
0 1 0 1 0
0 1 1 0 1
1 0 0 1 0
1 0 1 0 1
1 1 0 0 1
1 1 1 0 1

 
  ,    , 

: 
    « » (      

«1» )       ; 
   ; 
     ,    

  .  
         

Multisim.     Multisim,   
,       A, B, C.  

     . ,    
  2.4,        
 Y1 ( . 2.7),     Y2 ( . 2.8).   

: 
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. 2.7.        

  Y1 
 

 
. 2.8.        

  Y2 
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      . 

 

 
. 2.9.   

,         
Multisim,      5-   . 

 

2.4.  -   
 

    ,    
,        

   – FBD (   
).        -

 ,        
  – LD (   ).   

-       -
 ,    Multisim.   
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Multisim.  -  ,   . 2.12  
 : 

   L1, L2, L3  . . (Ladder Diagrams –> Ladder Rungs –> L1 
( ) / L2 ( )); 

  S1, S2 (Basic –> Switch –> SPST); 
   1; 2 (Ladder Diagrams –> Ladder Relay Coils –> Relay Coil); 
    X1…X4 (Ladder Diagrams –> Ladder 

Contacts –> Relay Contact NO); 
  X7; X8 (Indicators –> Lamp). 

        Multisim,   
   .      
 ,        
  .      

   CR – Coil Relay.   
    . 2.10   ,   

    ,    . 
    ,        

      . 
 

 
. 2.10. -   

 
    , ,     

,   . ,    
. 

,   ,    (NO – Normal Open)  
  (NC – Normal Close),    . 2.11.  
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. 2.11.   

 
  7  . 2.10 , ,    1, 

2 .    « »,     
  «1».     8,     

 3  4.    « »,   «1» 
    .  S1, S2 /  
 .  
 2.6.   ,     . 

    ,    
«0»  «1».  «0»      «1» – 

.     Multisim  M,   
  M1, M2, M3.   EL1 ,  
   M1  M2,  2  3.  EL2 , 

    .  EL1    
  Y1,   EL2 –  Y2.   
 ( . 2.5). 

 
 2.5 

1 2 3 Y1 Y2
0 0 0 0 0
0 0 1 0 0
0 1 0 0 0
0 1 1 1 0
1 0 0 0 0
1 0 1 0 0
1 1 0 1 0
1 1 1 0 1
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   « »,    . 

  (2.3) 

  (2.4) 

 (2.3)     
 
  (2.5) 

 (2.4)    « »,  (2.5)    « », 
« ». 

 -   ( . 2.12).     
 NO-        NC-

. 

 
. 2.12. -    

 
 7, 8      S1, S2, S3  

    .    
 2.7.  ,       

,    ,   .    
  ,    .    
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 .         
       .  

 .     M1, M2. 
 EL1  EL2      Y1  Y2 

( , ),    EL3 –  Y3 ( .2.6).  
 
   2.6 

M1 M2 Y1 Y2 Y3
0 0 0 0 0
0 1 1 0 0
1 0 0 1 0
1 1 0 0 1

 
   « »,     

(2.6)

 -   ( . 2.13) 

 
. 2.13. -    

 
  -      :  
       

 ;  
         ;  
       . 

  . 2.10, 2.12, 2.13       
Multisim       .    

 

                            21 / 35



2.

57

        
.        
.    

,  -       
  , ,       

-  .      (2.6). 
    Multisim    :  : 

; : Misc Digital; : TIL.     . 
2.14.  

 
. 2.14.   

 
      Multisim,    

,   ,    . 2.15. 
 

 
. 2.15.     Multisim 

       Y  . 

    
 
1.    ,      ? 
2.         -

   . 
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3.         « », 
« », « »? 
4.          

   ? 
5.       (    )? 
6.     « »      

  ? 
7.     « »      

  ? 
8.     Multisim    

  ? 
9.    NO   NC? 
10.    -     Multisim 

     ?  
11.      .    

   ,      
    .      ,  

  . 
  . 

12.     4-   .  
      .   

       .  
  . 

13.   A, B, C, D    .  
 ,          

.   ,        
 .   ,     

    . 
  . 
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 3.   
  

  
 

3.1.   
 

   ( , . PLC – 
Programmable Logic Controller)   ,    

  ,   : 
–     (  ), 

    ,  
       

 ; 
–    ,      

   ,   
   ,     

,      ; 
–     ,     

,     . 
     .  

   :  
   ,     ; 
   ; 
     . 
         

  .     
 -  ,     

   . ,      
      .   

  ,      
 ( )   .  
  ,      . 

 ,  ,     ( . 3.1). 
         
    .   

         
   .     

       .    
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. 3.1.    

 
       

    , 
     ,   

          
.       ( ). 

         DIN- , 
   /      

  .      ,  
      .  

    ,     
 .        . 

      
     : 

      ; 
   ;  
   ;  
         

; 
  -     

, - ;  
   ;  
   ;  
    ;  
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        ;  
   «  », 
    ;  
     ;  
     . 

       
        

 ,      Schneider Electric, 
OMRON, SIEMENS, Mitsubishi Electric, ABB, Moeller,   (OWEN),  (ONI) 

  .  
 

3.2.    
  

      . 3.2.    
  ( ),  (   ),   , 

-   ( ), -   
( ),  .  
 

 
. 3.2.     

 
 –  -  , 

        
      ( ).   

  -  ,  
    .     

  .     
 ,     . 

       .  -  
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.       
  .      

( ).        
 .       

 ( ). 
   ,   

 – .    
   ,    

 .    
 ,     . 

,     1 ,     8, 
 2 ,     16,  4 ,   32, 
 8 ,   64.  

      :   
 ( )     ( ).  

  (    ROM – Read Only 
Memory) -   ,     , 

   .  
       .    

 ,    « »   . 
        ,   

       ,    
   ,    

.    EEPROM (Electrically Erasable 
Programmable ROM). ,   ,   

 .  
 –    (    

RAM – Random Access Memory)       
 ,        

 .    ,    . 
,   ,    .  

    , , : 
 1  = 210  = 1024 ; 
 1  = 210  = 220 ; 
 1  = 210  = 220  = 230 . 

  ,     ,   
 .        ,   

,    .      
  0,  1.    .     

.     .     
      ,    , 
        ,      

 .  
 -    , 
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.      
   .    

 ( )      
( , ),       

 .  
        

   ( ),    , 
       . 

       , . .  
        

   .      
 .         

  .    ,  ,  
   .      

  .   –     
   .   –   

.   –      
 .       .  

    ,  ,    
   .     . 

      
, ,    ,   

   .    -  
.        

,        .   
 -  . 

 

3.3.     
 

  (DI – digital input).     
   ( ) .     

    ,   
 , ,  « - ».  

     .    
   24 ,       

  24 .  
  (DO – digital output)   

 ,      
, , , , ,    . 
        ,  

     ,    
 .      

       
 .         
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 .     .  
     ,   

   .  
  (AI – analog input).    

  -  .     
    . ,   

  .       
: , ,   . . 

-   ( ) —   , 
       . 

  –   n,     
 .       

  2n - 1     ( . 3.3).  
     .  

   : 

 
 –       

   . 
 

 
. 3.3.      

 
 . 3.3. ,     ,    

    . 
  (AO – analog output).      

 .    - 
  ( ),   ,  

.        .   
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  ( )    ,    . 
 ,   ,    

 .    , ,  , 
  . .    –  ,  

       .  
   ,       

  .      (   12  24  
 )     0  10    

0…20 /4…20 ,         
   .      

  ,   ,    . 3.4.  
 

 
. 3.4.       

 
        

    0  1000. ,  , 
    0  10 ,    

 ,     0  1000.   
    ,  ,  

  ,    , 
   

(3.1)

 k – ; 
b – ; 
A –  ,   (    

); 
N – ,  ,    

,    0…1000. 
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   (3.1)       
    ,   

 
(3.2)

 ,  –      , 
 ;  

,  –       
 . 

   (3.2)  
(3.3)

(3.4)

    k  b ,       
  

(3.5)

 (3.6)

 (3.5), (3.6)      (3.2). 
 3.1.      ,  

  -30  +70°C       0  10  ( . . 
 0  1000  ).  

.     (3.3) 

 
    (3.6) 

 
 3.2.      -50  +100°C  

      0  10 .   
    +40°C?  
.       (3.3), (3.6) 

 
 

 
 (3.1)    N 
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 3.3.        500  3000 
/        4  20 ,   

   0  1000  . 
  ,       

  700? 
.     (     ). 

      (3.3), (3.6) 

 
 

 
  (3.1)    

 
    .      

 ,        , 
         

 
  

 
  : 

1)         
 0  10     0  20    4  20 .   

 ( , , ,    . .)  
       .  

    ,   
,    . 3.4. ( .   , 

      PT100  PT1000  
   -50  +200 C,     
).  

2)          
  0  1000, ,  5    500.    

       . 
3)  ,        

  ,     
   ,    

, ,  . 
4)        

   , , .    
       0  10 .    
      . 
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3.4.   
 

        
  –  ,   
 ,      

.          , 
 ,     . .   

     .    
     .   

        .  

 
. 3.5.   Modbus 

 
        

 .       
 Modbus ( . 3.5).    Modbus RTU   

     .   
    .   Modbus   
   «  »,     

 master-slave ( - ).    
    – ,     – 

.       . 
        

      .   
,     ,   .  

        
 .       
 RS-232, RS-485, RS-422. 

 RS-232     ,   
       (   
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 “  - ”),      
   Modbus   RS-485. ,   

 RS-485,   ,   
   c   120 .      

 ( )      ,    .  
,     ,   , , 

 ,          ( . 3.6).  

 
. 3.6.    RS-485 

 
   600        

  0,35  ( ,   2 0,35).    
600      .  

   RS-485     
.          . 
    (  A)   ,  -  

(  B) –   .  ,     "1", 
   "0"  .  ,      

   :  "1"  ,  "0" – 
 ( . 3.7). 

 

 
. 3.7.      RS-485 

 
      .    

     .   
,      .  , 

 ,     ,    
 .         ,  
 ,      ,   

       ,  ,  
   .  
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  RS-485      .    
    (   ). 

  ( )       
.     RS-485 ,  
   A  B,    . 3.8. 

  

 
. 3.8.      RS-485 

 
          

     R = 120  (0.25 ).   
   ,      ,   

      .  
  PC-    (   

)  RS-485 ,    
 -   RS-485/232  USB/RS-485.  

  RS-485       
  . 3.9.   

 

 
. 3.9.    RS-485    

 
  Modbus      

 .  Modbus    Ethernet TCP/IP   
  Modbus TCP -   Ethernet.   

 Modbus TCP     , 
 -     TCP/IP.  

 

 

Powered by TCPDF (www.tcpdf.org)
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1.       
  ? 

2.     ? 
3.          

. 
4.           ? 
5.     ? 
6.    1 ? 
7.       

?  
8.          

? 
9.      ? 
10.      ? 
11.    . 
12.      ? 
13.      RS-485?  
14.      (–50° )  (+100° ).  

  ,   +60° . 
15.      0  3000 / .   

,    650. 
16.       21  47 .  

,      ,  8 (n=8). 
    .   
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 4.   
SIEMENS LOGO! 

4.1.   
 

    Siemens   
  ( )  Simatic S7    LOGO, 

       ( ).   
Simatic – ,    «Siemens»  «Automatic».  

     S7-200,     1992 . 
   – SIMATIC S7-1200  SIMATIC S7-1500. 

 
. 4.1.  Simatic S7-1200 

 
 SIMATIC S7-1200 ( . 4.1)    

     .   
SIMATIC S7-1500 ( . 4.2)       

    .   
SIMATIC ET 200       

- .   SIMATIC S7-1500S   
   .  

 
. 4.2.  Simatic S7-1500 

 
 SIMATIC S7-1200  SIMATIC S7-1500S   

   TIA Portal (Totally Integrated Automation Portal). 
 TIA Portal    : 

 Simatic Step 7    S7-1200, S71500, S7-300, 
S7-400  WinAC; 

 Simatic WinCC   -   (  
       

SCADA); 

 

                             2 / 35



4. Siemens LOGO!

73

 Sinamics StartDrive      Sinamics; 
 Simatic PLCSIM -  ; 
 Simatic Step 7 Safety; 
 Simatic Visualization Architect; 
 Simatic Energy Suite. 

       .  
     STEP 7 Basic (Professional) V15 (  

TIA Portal 15) Service Pack 1. 
  LOGO! ( . 4.3) –   
 ,     

  .      
    .   

,     0BA3.     – 
0BA8.  ,   ,  

,        
 LOGO!       

   .      
 :  

    , , , 
; 

      ; 
     ( , , 

); 
         

   ; 
       ; 
     ( ,   . .); 
    ; 
     . 

 

 
 

. 4.3.    Siemens LOGO! a)  LOGO! Basic, )  
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  LOGO!   35  DIN-     
.         

    .     
    ,   

   .    ( . 4.4)   
        ,   

       . 
         

       . 
 

 
. 4.4.   

 

4.2.   LOGO! 

 LOGO!     :  
   :  
 LOGO! Basic     ;  
 LOGO! Pure    .  
  :  
 8-  16-   -    DM8  DM16;  
 2-      AM2, AM2 RTD (AM2 RTD 

     PT100);  
 2-      AM2 AQ. 
 4-    Industrial Ethernet LOGO! CSM.  
  LOGO! CMR 2020   GSM/GPS . 
   LOGO! TDE. 
   3-     LOGO! Contact.  
    LOGO! Power.  
  .  
   LOGO! Soft Comfort. 

   Siemens      
: LOGO! 0BA6, LOGO! 0BA7  LOGO! 0BA8.  
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    LOGO! 0BA8.   
LOGO! 0BA6  0BA7      .   

        
   .     

  .  LOGO! 0BA6  0BA7  
    .  LOGO! 0BA8  
          

  .    
    4.1. 

  
 4.1 

  LOGO! 0BA6 LOGO! 0BA7 LOGO! 0BA8 

  72  108  72  

  , 
RS232 

Ethernet 
10/100   

Ethernet 
10/100   

  LOGO! 
Memory Card 

 
SD  

 
Micro SD 

 

      

-   
 

200 400 400 

   Ethernet    

 
  

( ) 

   

     

  
  

   

-    
  

24 24 24 

-     
Ethernet 

– 64 64 

-    
  

16 16 20 

-    – 64 64 
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 Ethernet 

-    
  

8 8 8 

-    
 Ethernet 

– 32 32 

-    
  

2 2 8 

-    
 Ethernet 

– 16 16 

 Web  – –  

:  
1)         

     . 
2)     ,     

  0BA6. 
   ,     

   12/ 24 ,     
24 ,   115/ 230 .     

      (   ).  
   8   4   . 

      12/24   24    
   ,   : 

        ; 
  I1, I2, I7  I8     0…10     

  (I7  I8)   ; 
  I1, I2, I3  I4   ,     5 

. 
 . 4.5       , 

    AM2.   
     24 ,   

     0,3 .   I7, I8  
  ,  ,      

  0…10 .     AM2 
    ,       

     0…10 ,      0-20 
/4-20 .   
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. 4.5.     

 
   LOGO!     

   .       
     . ,  

  -  . 
   LOGO!    

 : 
 12/24:      12/24 ; 
 24:     ,     

  24 ; 
 230:       115 - 240 ; 
 R:   (   «R» –      

 ); 
 C:   ; 
 o:  LOGO! Pure   (    –  LOGO!Basic  

  ) ; 
 :    Ethernet;  
 DM:  -    (DM8 – 4   4 ; 

DM16 – 8   8 ); 
 AM:   ; 
 CM:    ( ,  EIB/KNX); 
 TD:  . 

     . 4.6. 
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. 4.6.    

 

4.3.   
 

         
  .       
     .   

        
 .    LOGO! 0BA8    

     24    8  
,    20    8  .   

      
  ,    . 

        
 .        

   .    
 LOGO!           4.2.  

 
 4.2 

 
 

   

DM8 
12/24R 

DM8 24 
DM16 24 

DM8 24R 
DM16 24R 

DM8 
230R 
DM16 
230R 

AM2, 
AM2 RTD 
AM2 AQ  
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LOGO!12/24 RCE 
(RCEo) + + + – + 

LOGO!24 CE (CEo) + + + – + 

LOGO!24 RCE 
(RCEo) + + + – + 

LOGO!230 RCE 
(RCEo) – – – + + 

LOGO!DM8 12/24 R + + + – + 

LOGO!DM8 24 + + + – + 

LOGO!DM8 24R + + + – + 

LOGO!DM8 230R – – – + + 

LOGO!DM16 24 + + + – + 

LOGO!DM16 24R + + + – + 

LOGO!DM16 230R – – – + + 

LOGO!AM2 + + + – + 

LOGO!AM2 RTD + + + – + 

LOGO!AM2 AQ + + + – + 

:  
1.  «+»    . 
2.     . 

       LOGO!  
      LOGO! TDE. 

  LOGO! 0BA7  LOGO! 0BA8   
 Ethernet       

 -          
LOGO!         , 

  –   .     
    8  .    
     .   
   .      
        . 

       :  
  64    (NI1 …NI64),  
  64    (NQ1 … NQ64),  
  32    (NAI1 … NAI32)   
  16    (NAQ1 … NAQ16).  
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      LOGO!  
  TIA Selection Tool,   , 

       .  
     : www.siemens.com/tia-selection-tool. 
      :  

 LOGO! DM8  4    4  .  
 LOGO! DM16  8    8  .  

   LOGO! DM     
 .         

     ,    
.        LOGO! DM 

    .    
      ,     
      . 

       :  
  DM8/DM16         

     .  
         

 . 
 

4.4.    
 

        
 LOGO!        

   1.5  2.5 2.      
    2.5 2     

1.5 2 .  
 .      

 .     :  
  0.8      LOGO! 12/24;  
  2.0      LOGO! 24.  

       
,   120%-    . 

,       S10K275 ( . 4.7). 
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. 4.7.    

 
 .   LOGO! 12/24  LOGO! 24  

          
    .   LOGO! 230   

    : I1 … I4  I5 … I8.   
        .  
      .  

   LOGO! 12/24  LOGO! 24   
  0…10 .     24  

      6.6 .  
   12 ,     .  

.     LOGO!   
           

 .      . 
    0.3    24 .  

          
    “ ” .     

  .      
   16 .  
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    DM8  DM16.   
     LOGO!    

  DM8  DM16  . 
 

4.5.   LOGO! Soft Comfort 

4.5.1.   
 

    LOGO!   
,     .     

 .  GF (General Functions)    
,        

 .  SF (Special Functions)   
 ,    , , , 
,   ,     , 

,       .   
  200    LOGO! 0BA6  400  

  LOGO! 0BA7  0BA8.  ,    LOGO!  
 ,         

 .     
:  

    LOGO! Basic;  
      ;  
  ,    LOGO! Soft Comfort.  

    .  
  LOGO!     

   FBD.       
 LOGO! Basic  .     

    ,    
            

,       , , 
    .     

          
.          , 

   LOGO!     
   .  

   –     , 
    ,     
      . 

   /  . 
   LOGO!    

     .   
/       LOGO! Pure  
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        ,  
    .  LOGO! Basic  

          , 
       /    

       .  
   LOGO! Soft Comfort.  

  LOGO! Soft Comfort    
     .    
   LAD (Ladder Diagram)  FBD (Function Block Diagram). 
       ,   
 .       

    ,  
  ,     

 . ,      
         

 LOGO!         
  /  ,       

.   LOGO! Soft Comfort V8.0  
   LOGO!  . 

        
LOGO!Soft Comfort,       

   . 
 

4.5.2.   
 

       ( ) LOGO!Soft 
Comfort     .    

       . 
         

(V7.0),   -       (V8.0).  
    ,        

,    .  
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. 4.8.   

 
    V7.0   . 4.8,  

 : 
1 –  ; 
2 –  .      

,    ; 
3 –  ; 
4 –   ; 
5 –   ; 
6 –  ,    ; 
7 –  ; 
8 –  ; 
9 –   . (    « »).  

   ( .1)   . 4.9  
  : 
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. 4.9.    

 
1 – /   ; 
2 –  ; 
3 –   ; 
4 –   ; 
5 –  ; 
6 –  ; 
7 –  ; 
8 – /  ; 
9 – ; 
10 –  . 
 

   ( . 9)   . 4.10. 
 

 
. 4.10.    

 
  « » (   9  )  

  ,      
: 

1 –     ; 
2 –  ( )  ; 
3 –     ; 
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4 –   ; 
5 –  ; 
6 –  ; 
7 –  ; 
8 – ; 
9 –     ; 
10 –     ; 
11–   ; 
12 –  ; 
13 –       . 

  ( . 2)      
LOGO!Soft Comfort   . 4.11.  LOGO! Soft Comfort V8 

        
: 

     (GUI). 
    . 
   . 
   Ethernet . 
     . 
          CSV. 
  400         

. 
 64  . 
 64  . 
 4    8  . 
  ,    . 
 /   . 
   . 
      / . 
   . 
     LOGO!    Drag 

& Drop. 
,        LOGO! 

Soft Comfort    -  ; 
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. 4.11.   LOGO!Soft Comfort  V8.0 
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4.5.3.    

 
  LOGO!Soft Comfort   

    : 
•   -   (LAD); 
•    -  (FBD). 

,       
,     -  . 

,      ,  
  - .     

 ,          
 .      ,   . 4.12. 

       ,    
  - ,   -  . 

 

 
. 4.12.       

 
 ,           

       . 
      ,    

    .     
  ,       

  .       
,        .   

  ,    ,      . 
         

 ,        . 
  ,       

      LOGO!,   
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   .     
         
     ,   

     .  
      .   
 (Constants)  , ,   .  

.     (GF)   
 .     (SF)   

  . .    ( )   ,   
           .  

   .        , 
   .       ,  

  ,      . , 
           

,   .       
  .  . 4.13       

 – 5 . 
 

 
. 4.13.      

 
 ,       ,    

   .     
  ( . 3  . 4.9)   .  

, ,      ,    
  ,        , 

    ,   ,      
,         .   
   .       

 ,         
 .    ,   

    ,   . 
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       ,  
    . 

 ,      
: 

       . 
       . 
           

 .   .  
   ,   . 

     ,   
  ,      . 

          
  . 

      .     
 ,      .  

  « »   .  « »  
    ,    , 

   . « »   
     .   

        ,  
  [Ctrl].     [Del].  

 , ,      
   .  

   .      
   .     
        . 

         
.        
   .     
    /  ( )   

.        
    ,    

   .    
     ,   
  .     

,        
 .    ,  

       .    
  ( . 4.14),      . 

 /       
         

  . 
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. 4.14.      

 
       ,     

    .      
   .    
 /       , 

      .   
        

.        
   ( . 7  . 4.9).     

     ,    ,  
     .     

   ,       , 
       .   

  ,   ,       
    ( . 9  . 4.9).     

LOGO!Soft Comfort       
       ,     

 .    ,     
     >     

  [F4].       
    [F2].      

LOGO!Soft Comfort     .  
          

 ,      
 .       

     I.     
     Q.      

  ,    AI,   
,    AQ.      

 ,     ,  
       . 

          
   >  .    , 

        .  
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 .        , 

        .  
         

  ,    . 
         

, . .          
      .  

         
         .  

         
       .  

        (  
),      ,      

 .  8       «1»,  
     .     , 

  . 
 4.1.   2   2.1   ,   

. 4.15.  

 
. 4.15.   

 
     ( . 4.3) 

 
  4.3 

A B Y
0 0 1
0 1 0
1 0 0
1 1 1
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      Y  «1»,    A  B 
  «0»  «1». 

   LOGO!Soft Comfort    ( . 4.16), 
   ( . 4.15).  

 
. 4.16.   

 
      : 

I1, I2 –  ; 
001, 004 –   AND ( ); 
002, 005 –   OR ( ); 
003 –   NOT ( ); 

Q1 –  . 
   LOGO!Soft Comfort     

:    NOT (  003),     
    (     004).   

,         
   . 
      .   , 

       ,    
             

. 
     . 4.16  ,  

 ,        .  
 

4.5.4.  

 . 
    .   

         
.   ,   ,      

  . 
       - ,  

       . 
    . -     
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 (  B001)   . 4.17.     
    «I» (  )   «Q» (  

).       
.  ,      «0» – ,  

 «1» – . 
 

 
. 4.17. -      

 
   «1»    Trg,   

,      001.   5,5  
 «1»   .     B001  

 Q1      .   (    
5,5 )     ( . 4.18),    

   .  
 

 
. 4.18.       

 
        (    

),       ,   .  
          

  , , 5  50,    . 4.18.  
,    5+50/100=5,5 .    «0»   

Trg,  , . .    «0».  
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 . 

 
. 4.19. -      

 –      (  B002)  
 . 4.19.         «I1» 

(  )   «Q» (  ).  
      «1»  ,  «1»  

  ,      .   
«0»  ,  Q1   .    

,     002.   5   
,      .  

,     ,    , 
       B002.     

  5 .  
   . 

 

 
. 4.20. -        

 
 –          . 

4.20.         ( . 4.21),  
    (    3 .)   

 (6 .). 
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. 4.21.    

 
    (   «1»)    Trg 

,   ,   3      Q1.  
Q1 .       Trg (   «0») 

     0  6 .,    6 .  Q1 
.  

      . 4.22. 
 

 
. 4.22.   

 
     Trg    

  (TH)  Q.      Trg 
    (TL)  Q.   
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   . 

 
. 4.23. -        

 
 –          

 . 4.23.    :   Trg (Trigger) –   R (Reset) – . 
     Q1   .  . 

4.23    5 .       
 ,      (   «0»)    

Trg,   Q1   «0»  ,     
«1».      «0»    «1»  

 R.  
  (  ). 

 

 
. 4.24. -      

 
 –      (  )    

. 4.24.       , 
. . «1»       ,     

 ,     «0».  
     ,   

    .  . 4.24    
  3 .       

    001.       
,  .  

     . 
 –            

 . 4.25.         
 ,           

    ( ) . 

 

                            27 / 35



4. Siemens LOGO!

98

 
. 4.25. -          

 
  (TH),   (TL)     

   ,   . 4.26.  
   2 ,   – 5 ,   

 – 3.    :   «1»   Trg 
 5     ,     2 .  

 2   .   3 .    R 
   «0»    .   

          
  . 

 

 
. 4.26.          
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  . 

 
. 4.27. -       

 
 –        

 . 4.27.  ,          
,      .      
,      ,    

 -   .  . 4.27   – 2 
,   – 5 .    :  

  «1»   En.     «1». 
   2 .    5     

.    Inv  «1»,      
.    2 ,    – 5 .  

 «1»   En    2 ,     
   5 .     «0» 

  En.           
        . 

 
  . 

 
. 4.28. -       

 
 –         . 

4.28.         
   .  . 4.28   

    0  3 .     
  TH (    TH=3 ).    

    0  6 .    
   TL (    TL=6 ).   TH  

TL    ,     
   001.    :    
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«0»  «1»   En      Q1. 
      .    

«1»  «0»   En      Q1. 
      .   
 .         
   .     

    / ,    
     .   

  . 
 

 
. 4.29. -       

 
 –       

  . 4.29. ,   ,  
    .      , 

         .  ,   
     ,    .  

      .  
       .   

        
 .      

  :       
 ,       ( ),   

     .   
(T!)     (T!L)    , 

  . 4.30.        
40 ,   – 10 ,   – 3 

.    :      Trg  
«1»  «0» (   «0»   Trg,       
«1»)    (    40 ).  10   

  , . .  30   ,    
,   3  ,       

 7 ,       40 . 
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. 4.30.        

 
 

 . 

 
. 4.31.  -      

 
 –       

 . 4.31.          
    .  ,  

  ( ),  : 
30  –    (T); 
3  –   (TL); 
10  –   (T!); 
3  –   (T!L).  

        
  . 
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   .      Trg 
 «0»  «1»  .    3    

,     .     3 .  
 (  «0»   Trg),      30 .  

  10         
 3 .  

 
 . 

 
. 4.32. -      

 
 –        . 4.32. 

    ,   LOGO!  
  . ,       

  C, , LOGO! 12/24RC.     
       Q1    . 

      .  . 4.32 
    ,  (Monday, Tuesday), 

  00:00 ,   05:59 .  
   ,  (Wednesday, Thursday),  

 06:00 ,  : 11:59 .   
  , ,  (Friday, Saturday, Sunday),  
 12:00 ,  : 23:59 .  . 4.33   

        
_1   : , .    

   ,  _3  
  _2,  _2    

_1. 
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. 4.33.        

 
      . 4.34    . 

        ,     
   Pulse  . 4.32   N (NO).    

   ,    Pulse   Y 
(Yes),          

.           
,  ,   Q1  «1»,   

    «0», . .       
 .        . 

       . 
 

 
. 4.34.      
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 «        ( )»   

 (  13).  
 

 . 

 
. 4.35. -      

 
 –        . 4.35. 
       . 

     ,   
 .        

        .  
        1  2000   31  

2099 ,    . 4.36. 
 

 
. 4.36.        

 
         . 

       ,    
.        
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 :    ,  ,    .  
  ,         
    ,       

    .      
 ,     .    

   ,     . 
    2099.  ,      

,          
     ,       

         .  
    ,     

      ,     
.        

 ,       .     
 ( ,   )  ,  

          
.       . 

       
          

  ,      
  OR. 

 

4.5.5.  

 . 
  

 
. 4.37. -      

 
   :  ,  

 ,  ,    
.      ,   

    . 
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 –        . 4.37, 
  001 –  ,  002 –  . 

        Cnt, . . 
   «0»  «1» (    «1»  «0»  ). 

 R –    «0».  Dir (Direction – )  
 : Dir=0: , Dir=1: .      

  ,    «1».     
           
,  .      001,  

      ,   
. 4.38.  

 

 
. 4.38.        

 
- ,   . 4.37,   . 

  002    2    
   2 .     

  .     5,   
Q1.     10,  .  «1»   
R   ,     .  

 R = 1,   Q1  0,      
Cnt  . 

 
  . 

 –         . 
4.39.          

 -  .  
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. 4.39. -       

 
   (  001)   En.   

 «1»   En   .    
  ,  MI, «1»    Q1.  

. 4.39  MI  8 .  OT  ,  
    «1»   En.      

   MN = MI – OT.    
     001.   MI  

  OT    ,   . 4.40.   
 

 
. 4.40.         

 
 R    Q  «0»     

    MI.     OT  
 .  Ral     Q  «0»   
      MI.    OT 

   «0». 
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 . 
 

 
. 4.41. -      

 
 –        . 4.41. 

     :   (ON),  
 (OFF) ,   (G_T).    .  

  -     , 
 10 .    Fre    «0»  «1»   

    > 7,    Q1 (    
 «1»).       «1»   ,  

    Fre    4  . ,  ON 
 ,  OFF  .     

,       ,      
  OFF. ,    . 4.41    

,     «0»  «1»     5  . 
        ,  

 ON    OFF.  ,    
 ,       .  

 ,      ON, 
OFF, G_T   . 4.42. 
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. 4.42.        

 

4.5.6.   
 . 

      
 « ».  ,      

    ,    «0»  «1». 
      AQ  

,    .    
   V1, V2, V3, V4,      

-32768  32767.     : +, –,  
*,  /.    (  )    

  :  («H» - High),  («M» - 
Middle),  («L» - Low).       

,  –  ,  –  .     
  .      

    .  
          
.      ,   

   « + 0»  « * 1»,    
.   

-        . 4.43. 
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. 4.43. -      

 
 4.2. ,     

 
 

 
. 4.44.      

 
     : 100, 20, 10, 2,   : 

« », « », « ».     
 (100-20),     « »  
 – H.     (10*2),   

  « »   – M.   
  (80/20),     « »  
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 – L.   ,       
001,   ,   ,    . 4.44.  
       4,    

  ,    . 4.43. 
 En    ,    «0»   , 

   «0» (     . 4.44) ,    , 
   «0»   ,      

.  
   0     AQ   

   32767,      
   -32768. 

 Point – p (     )   
  V1, V2, V3, V4  AQ   . 

 4.3.  : 10/3=?   
 

 
. 4.45.      

 
        .   

          
,    . 4.45.     3.0, . . 

    . 
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 . 
    ,     

  .     . 
  ,  Ax>Ay,  ,  Ax<Ay. 

     ,    
 «1».    ,   
 «0».  ,  ,   

. 4.46. 

 
. 4.46   

 
-        . 4.47. 

           
   :   (On)   

 (Off).   
     ,   . 

4.48,    : 
   (On) – 40 (   40°); 
   (Off) – 30 (   30°);  
  (Gain) – 0,15; 
  (Offset) – (-50). 

       ( 001).  
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. 4.47. -      

 
       

    (-50)  (+100),    
 .  -  . 4.47    

      AI1  AI2. 
    ,    

 .  
 

 
. 4.48.        

 
-   . 4.47   .   

   AI2  10.       
    AI1,     50  

          

 

                             8 / 35



4. Siemens LOGO!

114

 ,    «1».     
   AI1,       Q1 

,   «0».       (AI1 
– AI2)    001 –  .  

  . 

 
. 4.49. -       

 
     .  –  

       . 4.49. -
   .     

   (On=30)    «1»,  
   ,        

  (Off=20).     ,   
 Gain ( )  Offset ( )    

,          
 .      

  . 4.50. 
 

 
. 4.50.   
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 . 

 
. 4.51. -      

 
      

  (    )  
 ,    0…1000,    

   . -      
   . 4.51.     

  001  002.  
 001        

    (-50)…(+100)   
 0…1000,    . 4.52.  

 

 
. 4.52.      001 
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 002       20…40  
  0…1000,    . 4.53.  

 

 
. 4.53.      002 

 
   001  002     

  003. 
-    .    AI2 

     30.     
 Ay  .       

     AI1       Ax 
 .    (Ax – Ay)   

 (On=10),       ,   
  «1».  «1»       ,  

    Ax   (Ax – Ay)  
 ,    (Off=5).    

 
  . 
 –         

. 4.54.        
          «1»,   

       . 
 

 

                            11 / 35



4. Siemens LOGO!

117

 
. 4.54. -       

 
 -   . 4.54      

  : 
  1(Delta 1)  –  20; 
  2 (Delta 2)  –  20; 
  (Gain) – 0,15; 
  (Offset) – (-50). 

-    .    0  1   En 
  ,     Ax.  
    «Aen» (   Aen=40).  Q 

  «1»,     En = 1,    
   Ax    Aen +  1 / Aen -  2 (   

40 + 21/40 – 20).  Delta 1 ,  (20+),     
 «1»,      40   20,  

21.  Q   «0»,      Ax  
  Aen +  1 / Aen -  2,      En 

  «0». 
 

  . 
 –       

  . 4.55.       
    (On)    (Delta). 

 -   . 4.55     
   : 

  (Gain) – 0,15; 
  (Offset) – (-50); 
   (On1)  –  20; 
  (Delta)  –  5. 
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. 4.55. -       

 
 Q   «1»    «0»    
   (On)    (Delta).  

   Off. Off = On + Delta,  Delta   
   .   On ± Delta  

   «1»,    On ± Delta   
 «0». 

         
    .   

    Aen + Delta 1/ Aen – Delta 2    
 «0»,         

 «1».       On ± Delta    
 «1»          

«0», . .       
.  

 
 . 

 
. 4.56. -      

 
 –        . 

4.56.     En   «1»,     4 
   V1… V4   AQ    
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  S1  S2.   En     «1», 
    «0»   AQ.   

  I1…I3    AQ1    4.4. 
 

          4.4. 
 I1 (En) I2 (S1) I3 (S3)  V 

(  AQ1) 

1 0   0 

2 1 0 0 V1 

3 1 0 1 V2 

4 1 1 0 V3 

5 1 1 1 V4 

 
  -  . 4.56   3.   

 V1…V4   : -32768…+32767.  
  AQ : -32768…+32767.  

    ,        0  1000. 
,      

   ,    
       0…1000  

     1000. 
   . 

 
. 4.57. -        

 
 –        

  . 4.57.      
     /     

Level 1  Level 2    (Rate).  « / » , 
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  , ,     (Offset) + StSp (Start/Stop).   

  : 
 En:     «0»  «1»    100  

         
.   ,   ( ) + StSp.   

 StSp    ,   . 4.58.  
   StSp ,   /    

 60,   (-50).    En  «1»  «0» 
    , . .   

  ,  ,    AQ 
 «0»,    . 4.57 (Current level = -50, AQ = 0.0). 

 Current level      
,    -50  100.   

    0  1000. 
 

 
. 4.58.    

 
 Sel (Select).   SeI = «0»      Level 

1.   SeI = «1»     Level 2.  
 St.    «0»  «1»   St   

    / , . .    + StSp. 
  /     100 ,    

  ,  ,    AQ  
«0». 

 ,     . 4.58: 
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  (Rate) –     Level 1  
Level 2.     . 

   (MaxL) –   , 
   . 

 /  (StSp) – ,     
  / .  
 1 (L1)   2 (L2) – ,      

  .  
  

 
. 4.59.       

 
 

   ,   . 4.59. 
 100    «1»   En     

 (  + StSp).    (-50+60=10).   10  
  .  ,    Sel  «0»,  

    Level 1 (L1=70),   «1»,  
    Level 2 (L2=90). ,  «1»   Sel  

  ,     Level 1,   
  ,    . ,   

«1»   St,       (B+StSp).  
  –  10.  100     

  ,   « ».    (-50).  
 «0»   En     .    

      AQ 

 

 A –    ; 
B –  (offset). 
K –  (gain). 

 L1 = 70:  . 
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 L2 = 90:  . 

- . 

-   -    . 4.60. 

 
. 4.60. -   -  

 
    « - ». 

–  A/M:      : 
1:  ; 
0:  . 
–  R:      AQ.    , 

 A/M .  AQ   0. 
–  PV:        (  

 ). 
–  AQ1:      M ( , 

   ),    
. 

   « - ». 
  « - »    , 

  . 4.61.        
  -   . 4.60:   

– Rem=on:  ; 
– Gain = 1.0 ( ); 
– Offset = 0 ( ); 
– SP = 500:     ( ); 
– Mq = 0:   AQ   , . .    

,      .   
        «e»  

  - . 

 

                            17 / 35



4. Siemens LOGO!

123

– KC = 1.0:  ,    « »  « » -
 .    =0,  « » -
 .    k   « »  

  «1»; 
– TI = 00:02m (2 ):  ;   
– Dir:  Dir    .  

 :      , 
    ;    

  ,     
.   :     

 ,     
;      ,  

   . ,  
  ,     

  (    ),   
    ; 

Point = 0:   : 0, 1, 2, 3. 
          Help, 

     ,   F1.  
 

 
. 4.61.     -  

 
    SP, PV, AQ     . 
4.62,     .   
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. 4.62.    SP, PV, AQ 

 
  ,      SP  

   – 500.      
    PV,    ,  

    (   ) 
AQ,   .  
     -     

  KC, TI  Dir,      
    . 4.61.     

    KC, TI  Dir    
4.5. 
 

 4.5 
 

 
  

 

KC 

 

TI ( ) 

 

Dir 

 
–  

,  
  

,  
  

0,5 30 + 

 
–  

, , 
,  
  

,   

1,0 120 + 

 1   , 
  

3,0 5 + 
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2   , 
  

 (  ) 
1,2 12 + 

 
  1 

    1,0 99:59 + 

 
  2 

    0,7 20 + 

 
 -   (PWM) 

-   -     . 4.63.   

 
. 4.63. -   -   

 
-   (PWM – Pulse Width Modulator)  

    Ax     
   .       T 
    1 ,     

 Q   «1»,        Q 
 «0»,    . 4.64.      ,  

  «En»   .   
 1  T2     ,  

  Ax .  

 
. 4.64.       
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,   ,     . 4.65. 
  .     

   (-50° )  (+100° ).   :  
– : k = 0,15. 
– : b = -50. 
 

 
.4.65.    

 
     ,    
     (-50° )  (+100° )   
 0…1000,     LOGO!  

    . 4.65 :  
–  : Amin = -50. 
–  .: Amax =100. 
–  : T = 10 . 

    .4.65      
-   001  . 4.63. 

 1  T2    
 

(4.1)

 
(4.2)

   ,   (4.1)  (4.2)  
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 ,        Ax = 25  
 Q    5    «1»     5  –  «0» 

  ,    «En»   .   «0» 
  «En»   .  

4.5.7.  . 

 
. 4.66. -      

 
 . 4.66  - ,    

      (  003).    
   -    ,    

  .    «  ».   
     : 

 En:   0  1   En ( )    
; 

 P:    , 
0 –  , 127 –   . 

 Par:     . 
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       . 4.67.  
            

     ( 001).  
 

 
. 4.67.        

 
1.   . 
2.  .  : 

   ; 
   (       

    ); 
      . 

3.  .     : 
   ; 
   ; 
        . 

4.   .      
 :   LOGO!,   LOGO! TD,   

 . 
5.  .       ,   

   ,    
. 
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6.  .       ,  
     LOGO!  LOGO! TD.  

7.   .       
    . 

8.   .      , 
    . 

9.  .      . 
10.   .      

 . 
11.  .      

   . 
12.  Al.        

. 
13.    .     , 

  ,   0   
1, , « »  « ».  
14.   .    

   ,      
     . 

      , 
     .  

     M27,   ,  
M27=0 
(  )     ,   

    (   1).  M27=1 (  
),       
 (   2). 

       
 

    ,   
. 

    : 
–   .     , 

    .     
  ( ,    ,  

 )        
  ; 

–   .    , 
    .    AI  

     AI.   
   100 , 200 , 400 , 800   1000 .    

     ,  
    . 

   ,     
  . 
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  - ,      . 
     ,      

  . 
   5     ,    

 .         
,       . 

   8  ,      «  
». 

     ,    
   6.   6   -

 .       
    ,    

.     
   LOGO!      
  ,       
 . 

          
«  ». 

 
. 4.68. -         

 
 ,       «  

».  - ,   «  »  
 ,   «  »,   

 . 4.68.  
   «  »,     

,   . 4.69.    8  « »  
    6.   6     

 

                            25 / 35



4. Siemens LOGO!

131

.        ,  
        .    

  -  ,      
 ,   ,     . 4.69. 

 

 
. 4.69.    

 
    11 «  ».   
,   . 4.70.      : 

   « »  «  »; 
     »  « »; 
   «MinValue»  0,   «MaxValue»  10; 
   « »  « »; 
   « »  4. 

   . 
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. 4.70.    

 
  ,    «  »  . 4.71  

    (  4)    
.  

 

 
. 4.71.    

 

4.5.8.     
 
         

 «   »  «  ».    
  ,      . 
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  . 

 
. 4.72. -       

 
-         . 4.72.  

 «1»   S  «1»   Q.    «0»  
 S,     «1» ( . .     ,  
    ).  «1»   R   Q 

 «0». 
,         

 .         
  .      

    4.6.  
 
    4.6 

S R Q  

0 0 x   
 

0 1 0   

1 0 1   
 «1» 

1 1 0   
 

 . 

-        . 4.73.   
 S  R    ,   Q  

   (   )  «1»   
Trg.   «1»   Trg   Q  «1».   «1» 

  Trg   Q  «0»  . . 
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. 4.73. -      

 
 «1»   S   Q  «1».   «1»  

 R   Q  «0».  
       : 

1.  R     S. 
2.  S     R. 

      S  R    
(   )  Q.       RS, 

   . 4.73.       R  S 
    Q,      SR. 

  Trg = 0    RS,    
       . 

 
 4.4.      ( . 4.74).   
  I1  «0»  «1»  Q1     

   ,   002 «  
  ». 

 
. 4.74.  /   

 
 4.5.     ( . 4.75).   
  I1  «0»  «1»  Q1  Q2    
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   ,   002 «  
  ». 

 
. 4.75.    

 
. 4.6.     ( . 4.76).  

  (    , ,  
)   ,    I1.  2, 

   I2,   .    
«1»   I1   1,    Q1.   

 «1»   I1   2,    Q2,   
1 .    I1    «1»,   1  

,   2 .  

 
. 4.76.     

 
 ,    «1»   I1    

  1  2.       
 ,   «  ».   

   «1»   I2.   
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 4.7.    ( . 4.77).     
I1  «0»  «1»  Q1…Q3     

 ,   002, 003, 004 «  ». 
  ,   005,    

.        
  .    I1  «1»  «0»  

 .  

 
. 4.77.    

 
 4.8.    ( . 4.78).     

I1  «0»  «1»   Q1…Q3      
    ,   002, 

003, 004 «  ».   ,   
005         

    .    I1  «1»  
«0»   .  
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. 4.78.    . 

 4.9.    ( . 4.79).   
  I1  «0»  «1»    Q1…Q4. 

   ,   .  
  Q4   Q1    
. 

. 4.79.    
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 4.10.      ( . 4.80). 
   I1  «0»  «1»    Q1…Q4 

    ,   006, 007, 001 
«  ».    I1  «1»  «0» 

   Q4…Q1    , 
  008, 004, 009, 012 «  ».

 
. 4.80.     . 

 
       

,        
 . 

 
. 4.81. -     

-       . 4.81,   
    . 4.82.  
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. 4.82.    

 
     ( )    (State)  
 « »  ,   , . .    «0»  

«1»   En  Q ,    «1»  «0»  Q 
.  

      ( )    (State) 
  « »  Q         

    0.   «1»   Q   
     - ,   . 4.83.  

 

 
. 4.83. -      
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4.5.9.     LOGO! Soft Comfort 
 

 4.11.   .  
        

  ,   . 4.84.  
 

 
. 4.84.      

 
 

     « » (  001)   
  (  002).      001 

 . 
   .     

   .    
 I1.    «1»     « »  

    ,  «1»    Q.  
,        . 

 ,   ,   
 ( 002)   .  

       AI1  
  ,    0  10 . 

       
LOGO!  0  1000.      

 (500  400)    5   4   
. 

  
 4.12.  .  

 . 4.85       
.        . 

        ( ) ,  
 .  
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. 4.85.       

 
 : 

I1 –   (NO ,      
 ); 

I2 –  ,   (NO ); 
I3 –  ,   (NO ); 
I4 –      (NC ).  

    ,    ,  
    ( ). 

I5 –      (NC ).  
    ,    ,  
    ( ). 

I6 –    ( / );  
Q1 –  ; 
Q2 –  . 

   . 
 .    I2 ( )  I3 ( )   
     ,   I6   

   (  ). ,    
 .  I4 .    I2  
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   Q1,    .   
  ,   I4   

  ,   (  Q1 
).    I4  . 

    I5    .  
  I3     Q2,   
 .      I5   

  (  Q2 ).     
 .       I6 

  .    I1  ( ),  
    18:00   7:00      18:00  9:00  
  .    I1 ,   
  7:00  18:00      9:00  18:00    

.       . 
 004      .   

    004        
 1       7.00   

 18.00,    . 4.86.    2   
     ,    . 4.87.  

 

 
. 4.86.       
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. 4.87.        

 
 012      .  
     .      

         1  
 18.00    7.00    .   

     2    18.00  
  9.00.  

   .      
      ,    

   .       
  ,     ( .13, . 4.10).  

          , 
      .  

 
 4.13.   . 

    . 4.88    
   .    

  .       
 .        

   ( ) .    
   .    

    . 
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. 4.88.      

 
 :  

I1 –   (NO ); 
I2 –   (NO  ); 
I3 –    (NO  ); 
I4 –    (NO  ); 
Q1 –  ; 
Q2 –  . 

   . 
 .     I4.    

      . 
 .       

   (  003).  
  I3 – .  I1 (  ) – 

.    I4 – .  Q1   
    .    

 I2  Q2       
  .       I2 

     Q2 , ,  90   
Q2 .  
 

 4.14.  .      
,       .  . 4.89 

      . 
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 :  
I1 –   « » (NO  ); 
I2 –   « » (NO  ); 
I3 –  « » (NO ); 
I4 –      (NC ).  

      ,    
  ; 

I5 –      (NC ).   
     ,    
 ; 

I6 –  .       
,         

  (NO );  
Q1 –       ,  

; 
Q2 –       ,  

; 
Q3 –   . 
 

 
. 4.89.       

 
   .  

,  .  I4 , . .    
«1».     (  «1»   I1),    

 Q1     ,    011, 
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    (    ).   
  ,   I4  (   

 «0»),    I5  (    
«1»).      .   , 

   (  «1»   I2).   I1   
 ,    .  ,   

    .  «1»   I2 
   Q2        

,  .    , 
  I5   .    

   ,    I6   
 .  ,        
   I3 « ».      

   (  Q3).  
 

   . 
 

1.         
Siemens Simatic S7,     –   Siemens LOGO? 

2.      0…10   0/4…20 .   
       LOGO? 

3.    R     LOGO? 
4.      LOGO!   

  ? 
5.     LOGO!   Ethernet?  
6.     LOGO!    

? 
7.         

 LOGO? 
8.        

 LOGO? 
9.       ,    

   ? 
10.   ,     

  LOGO!Soft Comfort. 
11.       LOGO!Soft Comfort? 
12.  -      

,  ,  /   
  FBD. 

13.  -       
 

 
14.       

   .    
     0  3000 / .   
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        1880  
2200 / .        

,     .   
   .  

15.    ,   
 .     (  18.00   7.00 ) 

      10     
    5 .    

    5 .  
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 5.   ONI 
 

5.1.   ONI 
 

  ONI     IEK Group. 
  ONI      

 .  ,   ,  
     .  

  ONI PLC-S     
.         
     .   ONI PLC-S 
  ,   91×63×30 .    

,      .  
  4     , 

        11  
.      DIN   35 . 

  ONI CICON    
.        

,         
.     4 : LD, IL, SFC, FBD.  

    IEC ( ) 61131-3.  
       

 mini USB  Ethernet,    SD .   
     RS232, RS485 

 Ethernet. 
  ONI PLR-M      

.           
     .   

         
  .       

   Ethernet, RS485  RS232    Modbus 
RTU/TCP/ASCII.   ONI PLR-M    

     SD .    
      ,  

    0-10   0-20 .   
     ,    
   .  WEB 

        
,   WEB . 

   ONI PLR-M    16  
   ONI PLR-S,      
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.      
      . 

   ONI PLR-S    
  .     

     .   
ONI PLR-S   «   ».      

    ,     
  ,      

      . 
  ,  ONI PLR-S     ,   

       . 
   3   ,      

   16  ,    
  /   280.  

 ONI PLR-M  ONI PLR-S    
  ONI PLR Studio,   . 

         
      ,  

    .   
 1024 .  

   ONI PLR-S   RS485  
    Modbus RTU.    

     Master,     Slave. 
  Modbus RTU     

   , ,   , 
    .    

    ONI PLR-S    
 - .   ONI   

 5.1. 
 

 5.1 
  

 
PLC-S 

  
  

PLR-M 
  

PLR-S 
 24V DC 24V DC, 220V AC 24V DC 

 
  

ONI CICON, 
 USB 

ONI PLR Studio, 
 USB 

ONI PLR Studio, 
 USB 

 4  , 
 11  

 

8  ,  
16  

 

3  ,  
16  
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5.2.  . 

    ONI : 
1.  ; 6.   AI/AO; 
2.   AI; 7.   DI/DO; 
3.   DI; 8.  ; 
4.   AO; 9. . 
5.   DO;  

       , 
      : 

      DI    DO; 
      DI   

 DO. 
      5.1  

 
. 5.1.   

 
     5.2. 

 
 5.2. 

 PLC-S-CPU-
0808 

PLC-S-CPU-
0806 

PLC-S-CPU-
1616 

PLC-S-CPU-
1616-SD 

 8 8 16 16 

 8  6  16 24  DC 
( ) 

16 24  DC 
( )

 

                            10 / 35



5. ONI

151

RS232C     

RS485     

Ethernet     

SD/MMC     

 
 ,        

  . 5.2.  
 

 
. 5.2.  ,      

 
  : 

   – 32; 
   – 24  DC; 
    – 11    ; 
   – (-10…+65°C) 

         
5.3. 
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 5.3 

  
 

  

 
 

24  DC 230  AC/24  DC 24  DC 

  4    2  
(COM 5A) 

  0,2  
(COM 2A) 

 
 

>19  DC/3 A – – 

  <6  DC/1 A – – 

  <3  <10  <1  

 
 

.  
–  

. 

  – 
 . 

 
 – 

 . 
 

 
   

  sink – – 

  –   
 

 
         PLC-S-CPU-1616-

x     ( . 5.3):  
 PLC-TB   PLC-TB-CABLE-16.  

 

 
. 5.3.     PLC-S-CPU-1616-x 

 
     /   

 ,    5.4. 
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 5.4 
 PLC-S-

EXD-
3200 

PLC-S-EXD-
0032 

PLC-S-EXD-
1616 

PLC-S-
EXD-
0016 

PLC-S-
EXD-
0808 

 32x24  
DC – 16x24  DC – 8x24  

DC 

 
– 32x24  DC 

( ) 
16x24  DC 
( ) 16  8  

 
     /   

 ,    5.5. 
 

 5.5 
 PLC-S-EXA-

0400 
PLC-S-EXA-
0202 

PLC-S-
EXA-0004 

PLC-S-RTD 

 / 
 

4 14(16)  

/ 
 

2 14(16)  

 -
 

(4) 
  / 

 
2 14(16)  

 
4 14  

 

 

5.3.   ONI PLR-M 
 

    ONI PLR-M    
 .     

 : 
   ; 
     ; 
        ; 
       RS232  Ethernet; 
       .    

    ,    
     ; 

      .      
  . 

     ONI PLR-M   
 5.6. 
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 5.6 

 

  

 R
S4

85
 

 

 

 

 

 

PLR-M-CPU-12R00ADC 4 4 4R  1 DC 

PLR-M-CPU-18R00ADC 4 8 6R  1 DC 

PLR-M-CPU-18T00ADC 4 8 6T  1 AC 

PLR-M-CPU-18R00AAC 12  6R   DC 

PLR-M-CPU-26R00AAC 4 12 8R 2 2 AC 

PLR-M-CPU-26R02ADC 4 12 8R+2T  2 DC 

PLR-M-CPU-26U00ADC 16  10R  1 DC 

PLR-M-CPU-26UGSMDC 4 12 8R+2T  2 AC 

 
U – /  ; 
T –   (  ); 
R –    /  . 
 

5.4.   ONI PLR-S 
 

     ONI PLR-S  3  
  ,       

 .       
 5.7. 

 
 5.7 

 PLR-S-CPU-0804 PLR-S-CPU-1206 PLR-S-CPU-1410 
 12…24  DC 12…24  DC 12…24  DC 

 
 DI 

4 6 8 

 
 

 AI/DI 

4 (0…10 ) 6 (0…10 ) 6 (0…10 ) 

 4 (  10 A) 6 (  10 A) 10 (  10 A) 
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 DO 
    

  
 

   

RS232C  
(   
PLR-S-CABLE-
RS232) 

 
(   
PLR-S-CABLE-
RS232) 

 
(   
PLR-S-CABLE-
RS232) 

RS485  RS485 (Modbus 
RTU) 

  
PLR-S-EMS-
RS485 

RS485 (Modbus 
RTU) 

   16   16  
 

    PLR-S-CPU-1206   . 5.4.   
 

 
. 5.4.    PLR-S-CPU-1206 

 
   ONI      

  > 8  DC    –    < 5  
DC. 

   PLR-S-CPU-1206    5.8.  
 

 5.8 
  

 4   16  
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   1024   

   
  

2 /  

    16  

 DI (I1…IC) DC 0…28,8 ; 4  

(I9…IC) DC 0…28,8 ; 60  

 AI (I1…I6) DC 1…10 , 10  

 DO (Q1…Q6)  250  , 10 A ( ) 

  Modbus RTU/ASCII 

  RS232/RS485 ( ) 

 
     USB    

 -  PLR-S-CABLE-USB ( . 5.5) 
 

 
. 5.5.   PLR-S-CPU-1206   

 
          PLR-S-

CPU-1206   . 5.6.  
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. 5.6.        PLR-S-CPU-1206. 

    5-  ,    
5.9. 

 
 5.9 
- 

 
PLR-S-
EMD-
0808 

PLR-S-
EMA-
0400 

PLR-S-
EMA-0002 

PLR-S-
EMA-
PT100 

PLR-S-
EMA-
RS485 

/ 
 

. 
/ 

 

. 
 

. 
 

-
- 

 

- 
 

 

 DI 4     
 

AI/DI 
4 (0…10 

)     

 AI  4 (0…20 
)    

 
DO 8      

 
AI   2(0…10  / 

0…20 )   

 
PT100    3  

RS485     Modbus 
RTU/ASCII 
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    .     

    PLR-S-EMA-RS485 
      ,    . 5.7.  

         
     ,   .  

    ,  
 .       

  . 
 

 
. 5.7.    

 

5.5.   ONI PLR Studio 

5.5.1.   

  ONI PLR Studio     
      ONI PLR-S    ONI 

PLR-M.        
FBD. ONI PLR Studio   ,      
www.oni-system.com.    ,   

        . 
     . 5.8 
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. 5.8.    ONI PLR Studio 

 
1.  . 
2.   . 
3.  . 
4.  . 
5.   

6.    
. 

7.  . 
8.   

. 
9.   . 

          
.  ,          

    ,      .   
       ,    

   ,      .  
         

 ,    ,      
,   ,      

,       . . 
   ONI PLR Studio    
   .      

    .       
 ( . 3).  
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 ,     ,   
   ( . 6).      

, ,   ,    
,       . . 

   ( . 7)   : , 
,  I/O,  I/O ( . 5.9).   

         
  .      

       .    
,          

    .      
  ,       

 . 
  I/O     , 

  ,        
    . 

  I/O     , 
  ,        

    . 
 

 
. 5.9.     ONI PLR Studio 
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    ( . 8)    
 ,     .  

        .  
 

5.5.2.     ONI PLR Studio 

     ONI PLR Studio   
   ,     

,   .  ,    ONI PLR 
Studio     LOGO! Soft Comfort,   

 .  
 5.1.      . 

    ONI PLR Studio  
   .       

     ,      
     -  (FBD).   

,   . 5.10.       
   , , PLR-S-CPU-1206,   

. 
 

 
. 5.10.       

 
,       . 

    ,   . 5.11.   
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    :   DI,   DO, 
 « » ( 005),    ( 003)     

( 001).    . 
 

 
. 5.11.    

 
 ,   ( ) ,     

   .   ,   . 
5.12.      Program completed (  ).  

 .        
  ,        

 (  )    ,   
 F3. 

  

 
. 5.12.      
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     ,      
 . 5.12    .      

,  ,        
   . 

        
  ,    . 5.13. 

  

 
. 5.13.     

 
 5.2.    :  /  

(  001),   (  002), RS  (  004).   
 ,   . 5.14.    

 ,      
,      .    

 
. 5.14.     
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   001   3     4 , 
   . 5.15.   002    5 .  

 

 
. 5.15.     /  

 
   .   «1»   «S» 

  «1»    001,     
.  3     001  «1»,   

   Q001      002.   002 
    ,   5    «1»  

 «R» .    «0»,  «0»    
   001,     .  4 

.   001 , . .    001  «0», 
    Q001     002   

 «R» .    «S»    «1», 
     «1»    .  

 ,     / , 
     .     («1») 

  ,     («0») 
  .  

 R      S.  ,    
 «S»  «1»,         

«0»  «1»  ,   «0»  «1»    «R». 
       ,    

(I004)    « »     «1»   «S» 
.        I004.  , 

  . 5.16.        «  
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».   ,       
   .        

.    .   
 

 
. 5.16.      

 
     ,     
   . 

 5.3.       . 
  ONI PLR Studio  ,    LOGO! Soft Comfort,  

  .       , 
  . 5.17.        , 

 « », « »  «   ».  
        , 

      ,   . 5.18. 
      ,    16 

 .     ,     
  .  

,       «1»  ,  
      «1».       

 « »  «1»   ,       
«1».  8, 12, 14, 15  .    «0»  «1», 

       «0». 
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. 5.17.    5.3. 

 
    .   Q001,    

   « »,   «1»,      
   «1».   Q002,      

 « »,   «1»,        
«1».    Q003   «1»  ,    

    «1». ,      
        , , 

 ,         
 .  
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. 5.18.       

 
 5.4.   «  (  )». 

  «  (  )»     
    ,       

   ,   , ,   ,   
        .  

     . 5.19. 
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. 5.19.    «  (  )» 

 
  ,       «1»  3  7 

.  3-        «1»,    2-  
  4    «0».  7-        

«1»,      1    «0».  
 ,   . 5.20. 

 
. 5.20.    

 
       ( 001, 003, 

007).     ( 001, 003)    
 (5 )      (5 ).   
 005   1 ,   006   2 . 

 ,    RS  ( 004),    ,  
     «  (  )». RS  
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  007,      
 5 ,    10 .    
  . 5.21. 

 

 
. 5.21.    

 
       ,  

  ,    006.   
 «  (  )»   « »,       

   .   
 5.5.      .  

   .   , 
      .  , 

     ,  , 
,  (-40)  +50°C.     

  AI001.  ( )     
        20  30°C.  

      AI002.  
      ,   

  Q001,   .    
     ,   Q001 

( ) .     . 
5.22.  
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. 5.22.   

 
   : 

I001 –  ,   /  ;  
AI001 –   (     ); 

I002 –   (     ); 
002 –  .   ONI     

   0  1000,       
    .     

.      
 

 A –    ; 
N –  ; 
k – ; 
b – . 
          

 (-40  +50)       
 (0  1000)    k=0,09   b=(-40). 

      002,    . 
5.23.        
        3. 
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. 5.23.    002 

 
003 –  ,      

   20…30°C   0…1000.     
 ,  k=0,01, b=20,    . 5.24.  

 
. 5.24.    003 
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001 –  .      
   k=1   b=0.   

      
  0  1000.     (-40),  
 2,    . 5.25.  

 

 
. 5.25.    

 
 .   (     

) +25°C.         AI002   
    25.    

 ,     . 
 «1»   I001.       

  ,      
    AI001.     

   ( )  .   
,      ,   Q001 
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  «1»   .     
   (Ax – Ay)   ,   Q001 
.  

 5.6.   . 
        

ONI.    .      
 ,    ,   .  

      .  ,   
      (  ),  

   .           
,    ,      

.     (     I002  
,    016 )    

    .       
    .  

 ,   ,   . 5.26.   
   : 

  ; 
  ; 
   (  001, 013, 016) 
    (  008, 015); 
  (  006, 007, 009, 011, 012); 
 XOR (  002); 
 RS  ( 003, 018); 
  ; 
   1; 
    ( 020, 021). 

,   ,     001 – 20 
,     013 – 10 ,      016 – 30 . 

        I001,   
 (  Q001).    10        

, . .    I002, (      
       I002),    

 (  Q002),    .       
    (  I002)    ,   

   Q003.     .     30  
        (   I002),  

        , 
   B001.  
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. 5.26.     
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1.      ONI? 
2.     ,  

        
?  

3.      ONI   RS232, 
RS485? 

4.         ONI? 
5.         ? 
6.       

  ONI? 
7.       

  ONI? 
8.         ? 
9.        ? 
10.      ,    

 0…10        
  300…700  ? 

11.   ,   ,      
?  

12.    ,   ,      
 ?  

13.          
? 

14.    ONI PLR Studio    ? 
15.          

       ? 
16.     5.5    

      +6    
     +3  +9 .  
    0  50 .    

  ,    
      . 

17.  ,    ,  , 
   ,    

 « - ». 
18.   ,       , 

  . 5.27. 
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. 5.27.     
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177

 6.   
 

 

6.1.     
 

 
        

       (  
  Datasheet,   ,    

. .).        ,  
        

.  
       

  . 
       -  

 HMI (Human Machine Interface) –  63 / 73. 
       

    ,    
   ,     

  ,   HVAC.   HVAC (Heating, Ventilation,  
Air Conditioning) –  ,   . 

    : 
       

  ; 
    (   , 

  ,   );  
         

 (         
 ); 

   OwenCloud. 
       DIN-  

( 63),        ( 73).  
      –  100 / 150 

/ 154. 
       

      ,   
    HVAC   ,    

   ,     
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       .  
  : 

  .    ARM9 RISC-
, 8   ;  4    Flash-

;  
    (   , 

  ,   );  
    :  RS-

232/RS-485,    Ethernet; 
     (Modbus RTU/ASCII/TCP, DCON)  

  ;  
         

; 
          

   ( , ,  
  ). 

       – 110 / 
160. 

      ;  
-  ;   ,   ; 

    ;    
;  .    

: 
       ;  
   :  4   

RS-232, RS-485,   Ethernet      
   ,    Modbus 

(RTU, ASCII, TCP), , DCON,    
   ; 

  Flash-    ;  
  60  /  «  » ;  
    ; 
    (   , 

  ,   ); 
          

; 
  OwenCloud. 
   – 304 / 323. 

       
  .     

     ,   
,      .   
         

  .    : 
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      Linux; 
    ;  
  Ethernet         

; 
     ,   

  ,  ,   , 
 -   . .;  

   : -25…+70 ° ; 
 USB-host     ; 
    SD-     32 ; 
         

 –     (RTC); 
      SCADA ; 
  OwenCloud. 

 . 6.1       
/    – 110-MS4 [M02]     

MasterSCADA 4D. MasterSCADA 4D – -  SCADA- , 
       

 61131-3   web- .  
        

,       . 
        

   .  
 

 
. 6.1.    110-30  110-60 

 
  6.1     110-30  

110-60  MasterSCADA 4D.  
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 6.1 
 110-30 [M02] 110-60 [M02] 

 , 
 

 
(140×114×83)±1 
 

(208×114×83)±1 

 
 RISC-  Texas Instruments Sitara AM1808 

 
 

 (  ) 
128       

 
  18 36 

  
(  

  
 n-p-n 

) 

12 24 

RS-485 2 2 
RS-232 1 1 
RS-232-Debug 1 1 
Ethernet 100 Base-T 1 1 
USB B - USB-RNDIS 1 1 

 : 
=24 ;  ~ 220  

 9  30      >  20 ° , 
 9  26      40 °  >  > 

 20 °  (  12  24 ); 
 90  264   ,   

 (  120/230 ) 
 

 
  

–   (  , 
, ,   . .) 

–  ,    
 npn  pnp –    

; 
–      30  
 

 
 

–      
 .  

–     ; 
–     

 . 
 

      
   Codesys,      

  (IEC) 61131-3,    . 
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6.2.     ( )  
 

     
    ,    
    .     

     - ,   
 ,     

,   .  
   ,  ,    

       .   
: RS-485  Ethernet.  

      
,         

     ,  , 
   .  

       4 : 
110, 114, 100, 200.     200   
. 6.2. 

   
 

 
. 6.2.     200 

     ,  
       

  Owen Logic.     
       

, : 
    ,  ; 
   ( , , 

, ); 
  , , ; 
  . 
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 ,    . . 
 : 
   (  ,   / ,   

/ ); 
   DIN- ; 

  : -20...+55 ° ; 
    (    ); 

    RS-485; 
,       

; 
      . 
       .6.2 

 
 6.2 

 110 114 100 200 
  /  

 
   

8  12 8 (12)  12 8 

 
   

  4 
(

 AI/DI) 

 4 
(

 
AI/DI) 

 4 
(

 
AI/DI) 

  
 

– 0…10 ; 
4…20 ; 

 

0…10 ; 
4…20 ; 

 

0…10 ; 
4…20 ; 
0…4 ; 

 
 
   

4  8 ( ) 4 – 8 ( )  8 ( )  8 (   
) 

 
   

  4 ( , , , 
, ,   

) 

 2 (  – 
4…20 ) 

  
2 (  – 
0…10 ) 

     2 
  

  =24   ~220  
 

 
 

Owen Logic 

 
 

,  

63 500   
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 , ,  
 

3 1 1  

 
 

 
   

  
  -
10  - 20. 

USB miniUSB 

 
   DIN-    
      

,  110×73×63 
110×73×96 

110×73×96  123 90 58  

  
 RS-485 (  - 485 – 2 RS485 

(  -
485 

 Modbus RTU/ASCII – Modbus 
RTU/ASCII

 
       
  . 6.3. 

 
 6.3 

-
-

 

  
   

 

     – 1  
(  - ), 8  (  

)  220  50...60  
 30  .  

   
 npn-  

   – 400 
  60  .  

 

     – 50 
  240  (   

)  0,5  (  
     50 

  t . = 5 ) 

 
 

 
« –  4…20 » 

  
 – 0…1000 ,  

 10...30  .  

 

 
 

« –  
0…10 » 

  
 –   2 , 

  15...32  
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  4...6 , 
   50  

3 

  
 (   

) 

   – 50 
  240  (   

)  0,5  (  
     50 

  t . = 5 ) 
 

6.3.    
 

          
 ,        

,        .  
    ,  

   .     
       

,    0,75 2.      
         250  

     5 . 
 . 6.3        
200. 

 

 
. 6.3.     200 

 
 . 6.4        
200. 
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. 6.4.     200. 

 
 . 6.5        
200. 
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. 6.5.     200 

 
 . 6.6        
200. 

 
 

 
 

. 6.6.     200 
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6.4.   OWEN LOGIC 
 

6.4.1.   
 

       
 Owen Logic.   Owen Logic   

. 6.7.  

 
. 6.7.   Owen Logic 

1 –  . 
2 –   (      ,    

). 
3 –  . 
4 –  . 
5 –  . 
6 –  . 
7 –   (    ). 
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8 –   ( ). 
9 –  . 
10 –  . 
11 –   .  

/        .  
    : 

  ; 
 ; 
   ; 

. 
   ,       : 

  ,    .    
       . 

    ,  ,  
     ( ,   . 6.7),  

       ,     
.          

  ,    . 6.8. ,    
 ,     ,   

   .     
    : , ,  , 

   . . 
 

 
. 6.8.        
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      : Ix – , AIx – 
.     : Qx –  ( ), 

AOx – , Fx – .       
  drag&drop ( . .     ).   

         
 .  

  " "       :  
/  .        

   . 
 .    10%  . 

 .    . 
 .    10%  . 

        .   
       " "  " ". 

 " "       
    ,  " " –     
 .  

        : 
,  , .    
     .  . 6.9   

  . 
 

 
. 6.9.    

 
            
  ,      ,  

  . 6.10.     .  
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. 6.10.     

 
          

      .   
     ,      

     . 
 . 6.11   .     

       . 
 

 
. 6.11.   

 
       :  
 -    .  

. -   .  
 -      Retain 

.  
 -        : « 0…100 %».  
 -        : « 0…100 %».  

      ,    
. OWEN Logic        

    .  
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x-x (  . 6.11 ) –      
  OWEN Logic   ,    

   .  
COMx (  . 6.11 ) –    .  
 

6.4.2.    
 

   ,    >  .  
  ( . 6.12)    ,    

.    " ". 
 

 
. 6.12.     

 
       ( )    

     .     
     ,    

   .      
    FBD     
    .  

         
 .  ,      
    ,    .  

     .     
   USB    USB  CD- , 

    ,       
owen.ru.        -

    .       
 ,    . 6.13.   
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. 6.13.   

 
 . 6.13  COM-   200 ,  COM3.  

   ,       
        .  

 

6.4.3.         
 

 
       

      "drag&drop" ( . 6.14).  
 

 
. 6.14.        

 
       ,  

  . 6.15.  
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. 6.15.   

 
      .  

         
   ,    . 6.16.   

 

 
. 6.16.    

 
          

,         .  
     ,       

           ,  
  ,    . 6.17.     

  :  
 

   (     ); 

    (     
). 

 OWEN Logic    :  
 ( );  

;  
   ( ).  

          
  .        

     : ,     
.           
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    ,     
 .   

 

 
. 6.17.          

 
      . 6.4. 

 
 6.4. 

       
 

   

  
   
   : 

«1»  «0».   
  

  
  

 
  

  
    

  0  
4294967295.   

 
  

  
: 

   
  

  
  

    (–
3,402823466E+38)  
(+3,402823466E+38).  

   
   

 
 : 

 
      .    

     ,      
         (...),    

. 6.18.   
 

   b1      i1    f1 
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. 6.18.   

 
   (...)     ( . 6.19),  

          
" ".          

      . 
 

 
. 6.19.   

 
       ,   

    .  
         

 .         
 ,        

 . 
  « »  « »  ,    

    :  
  « » –  «1»; 
  « » –  «0».  

       .  
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6.4.4.     

        
     .   

           
       >  . 

  ,     . 6.20.    
     ,   

  .  

 
. 6.20.        

 
           

 .  
        

: 
           

;  
 ;  

/    ;  
       .  

     1 .     .  
        .  

     :  
  (     

  );  
      ;  

        
 .  
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       .   
 ,          
.     ,        

  . 
           

      : TON, TOF, 
BLINK  .         

  .  
  : 

          .  
       : 
          

. 
       . 

 

 
. 6.21.     

 
      : 

      ;  
  ,           

   ,  ;  
         

 . 
    (     . 6.21) 

       /   
   .     .  

           
,    (...).   ,     

    / .    
  .  
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6.4.5.   
 

   Owen Logic (  1.14.194.18756)   
    : (  6.5):  

 6.5 
 –     –    

 –      –  
  – 

ADD –   
 

SUB –   
 

MUL –   
 

DIV –   
 

MOD –   
   

EQ –   

GT –  SEL –    
 

SHL –    SHR –    
EXTRACT –   PUTBIT –    
DC32 –  CD32 –  
fADD –   

   .  
fSUB –   

  .  
fMUL –   

  .  
fDIV –   

  .  
fPOW –   

   
fABS –     

.  
fGT –     . 

 
fSEL –    

    .  
 

        
(  6.6): 

 6.6 
RS – RS-    

  
SR – SR-    

 
RTRIG –    FTRIG –    
DTRIG – -  TP –    

 
TON –    

 
TOF –    

 
BLINK –   CT –    

 
CTN –   C TU –   
CLOCK –   CLOCK WEEK –  

    
PID –    
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Owen Logic    . 
 

6.4.6.     OWEN Logic 
 

 6.1.   . 
      . 6.22. 

 
. 6.22.   

 
 ,     .   

    ,     
 .      . 

      .    
   .    .   

    .      
 ,  ,    .  

   2   ,     
.   .    . 

     1,     
  .     .    

  .       1, 
       .  , 

        1,     2,   
,      ,     
   2.       

.   
    ,   .  

  :  1   2,    : 
   .      

 . 
 : 
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0 –    (  ); 
1 –   (    ). 

: 
0 –  ; 
1 – . 

  : 
0 –    (    ); 
1 –   (    ). 

   6.5. 
 6.5 

1 
(  1) 

2 
(  2) 

Q1 
( ) 

Q2 
( ) 

0 0 1 0 
0 1 1 1 
1 0 0 0 
1 1 0 1 

 
    ( .  2)      
    

: 
 

: 
 

 
  OWEN Logic.       

 .       
 . , ,  200-220.2(4). ,    

. 6.23     . 
 

 
. 6.23.     
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  ,      
( . 6.24)      .  

   :      Q1,       
Q2.  
 

 
. 6.24.   

 
        (   ).   
    I3  I4 .     
   SR-      « »   

.  
 ,        .  
   ,          
  2.        

       2.   
     . 6.25. 

 
. 6.25.   
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 6.2.    . 
      

 
  .    

   ,     
          
     : fADD  fPOW. 

    . 6.26.  
 

 
. 6.26.   

 
       ( ,   1,5)  

        , (    )  
         (1,5),  

  . 6.27.  
 

 
. 6.27.      
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     ,      
     ,     

        .    
  -  (x F).  

      Q,    , 
    0,    . 6.28.  

 

 
. 6.28.      

 
 ,     ,   

   (50,653),   . 6.29.  

 
. 6.29.    

 
 6.3.     .  

      Owen Logic.   
       .  

 ,    ,    
  .      
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  , ,     ,  
 :  

      (F1)    
  (SB1);  

        
        1 

 –   ,    ;  
       2    

    3      –  
     ;  

        
        (SA1), 

   ; 
         

.  
  . 

          
 ,     ,      

110,    « »  .  
     110-24.8 .4 -    

 ( . 6.30): 
 

 
. 6.30.    , SA1 -  OFF- N; 

SB1 -    OFF- N; HL1 -   
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  . 
         

     ,   . 
 -   ,   . 6.31. 

 
. 6.31.  -  

 
 Q2        

  (  D1–D6).  Q1     
     D7     
 ,   D1– D6.  

  :  
  (  2 )     (SB1),  

«1»      « » (D2).      D2 
   «1»,   D2   «1», 

    (D3)  1 .  
   « » (D6)    Q2.  

  F1       
 –     «1»   D1   
 «0»         « » (D2),  

  D2.          
Q2.  
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. 6.32.   

 
      2 ,    D4  

 «1»,     (D5)  3 
.     « » (D6)    Q2 (  

       F1).  
   « » (SA1)  «1»   « » 

(D6)    Q2 (    SA1).  
  «1»   Q2       

(D8),           «1» (  
   D7) –   Q1   «1» 

(   Q1 ).  
 ,    ,  

 . 6.32.   
 

 6.4.    . 
 

      Owen Logic.   
      ( , 

     )    .  
      :  
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   : « »  « »,  
 « » (SA1);  

  « »,      
 (SB1),      

     (15  – , 10  – 
).      5   

     (SB2);  
  « »       

    (    );  
   (     

 – F1)       
  « »  (HL1)    

 (     3 );  
      (SB3);  

    (SB4)    
 –     .  

   
          

(    )   ,     
   110.  

     110-24.8 .4    
:  

 
. 6.33.    

 
   ,  SA1 –  OFF- N; 

SB1–SB4 –    OFF- N; M1 – ; HA1 – ; HL1 
–  .  
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        ,  
 ( . 6.30), (  Q1–Q3     ).  

 
. 6.34.  -  

  . 
  I2 (  ):     (SB1)  
 S (D1)   «1» –   RS-  D1  

 «1».    ,     
 SA1:  

   SA1 (  – ),  «1»  
  D8, D9     Q1 (    

 1 );  
   SA1 (  – ),  «1» 

    D3     D4, D5.  
  I3 (  ):     (SB2)  

  F1   R (D1)   «1» –   
RS-  (D1)   «0» (   Q1 

).  
  I1 (    ):  

  D1     SA1 (  – 
):  

  «1»  SA1    D3    D4 
(     5 ).  ,   

  (D2),    R  D1 –  .  
  «1»   D3   D5 –    

:  «1» – 15 ,  «0» – 10 .   c 
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      (D8)     Q1 
    M1.  
    SA1 (  – )  

 D3       D1   D6  
   Q1, . .       

    M1.  
  I6 (   ):    

F1   S (D9)   «1».   RS-  D9 
  «1»,    D10  : 

 «1» – 3 ,  «0» – 3 .      
 (D12)     Q2     HA1.  
  I7 (   ):    

 (SB3)   R (D9)   «1» –   RS-  
  «0» –  D10 .  

  I8 (      ):  
   (SB4)  «1»   « » (D11) 

    Q3 –  HL1   . 
 Q3  ,    F1 .   
  (SB4)  «1»   « » (D12)  

   Q2 –  HA1   .  
 ,   ,   ( . 6.35):  

 

 
. 6.35.   
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.       ,  , 

     . , 
       

      .  
       

,      (CT),  
     D1. 

 
 
 

    
 

1.        ? 
2.         

 - 10/ - 20? 
3.    , , , ,       

? 
4.          

 ? 
5.       ? 
6.         200? 
7.        

   ? 
8.           

     ? 
9.   ,        

  ? 
10.         OWEN Logic? 
11.       ? 
12.       

? 
13.        ? 
14.          

? 
15.    COM-       

? 
16.      OWEN Logic? 
17.     ? 
18.        « »,   « »    

? 
19.    ( )   OWEN Logic? 
20.  OWEN Logic,      

     . 
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21.  OWEN Logic,      TP 
   . 

22.  OWEN Logic,      
RTRIG    . 

23.  OWEN Logic      
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 7.   
 CODESYS 

7.1.  Codesys   
Codesys (Controllers Development System) –    

  ,   3S-Smart 
Software Solutions GmbH ( ).     Codesys 

   www.codesys.com  www.codesys.ru. 
Codesys –     , 

     61131-3.  Codesys 
  : 

–      ; 
–  ,    ; 
–      . 

        
,       

 ( , Visual C++). 
,        Codesys,  

     .  Codesys 
       www.codesys.com, 

www.codesys.ru      www.owen.ru.    codesys  
     ,  

    www.owen.ru.          
 >   CODESYS > CODESYS v.2. 
   Codesys     ,  

    . 
    - . -  –    

    . -   
Codesys,     /    . 

 -         . 
  -      

:  
1.  - . 
2.   . 
3.   -     . 
4.   InstallTarget.bat. 
5.   . 

7.2.   
, Codesys , -   .   

.      «   
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» ( . 7.1),     ,    
 . 

 

 
. 7.1.    

 
     ( . 7.2),      

 
 

 
. 7.2.     

 
         

Codesys,   . 7.3.  
 

 
. 7.3.    Codesys 
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        : 

1 – . 
2 –  . 
3 –  ( ) ,   : 
POU (Program Organization Unit). 

  (Data type). 
 (Visualization). 

  (Resources). 
4 –  ,      . 
5 –  ,     .  

          
 ,     . 

6 –   (     ).   
         

.     VAR ... END_VAR, 
, 

VAR 
a20:INT;   (      ) 
T5:TIME:=T#5s; (       

  ) 
in2:BOOL; (   ) 
END_VAR 
 

7.3.   . 
 

   
    .   

    ,      
 , ,  

a:int:=100; 
a –  , 
int –  , 
100 –  . 

  ( )      
,      .     
  ,          
   , , var, program, and, word, bool  . . 

   ,  ,  VAR1, Var1  var1 -    
  .    , . . A_BCD  

AB_CD –   .        
.     .   

   .  
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     Codesys    .  
  ,     Shift-F2.  

   ,   . 7.4. 
 

 
. 7.4.    

 
,     (…)    ,    ( . 7.5), 

      
 

 
. 7.5.   

 
    . 

 : BYTE, WORD, DWORD, SINT, USINT, INT, UINT, 
DINT, UDINT.      

  , ,    . 
      7.1. 
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 7.1 
       

 
BYTE 0 255 8  
WORD 0 65535 16  
DWORD 0 4294967295 32  
SINT: -128 127 8  
USINT: 0 255 8  
INT: -32768 32767 16  
UINT: 0 65535 16  
DINT: -2147483648 2147483647 32  
UDINT: 0 4294967295 32  

 
    (BYTE , SINT )    

    .   ,   
   (DINT, UDINT)      

        .  
  REAL/LREAL.  REAL  LREAL  

        .   
  :  

7.4   7,4 
1.64e+009   1,64e+009  

  STRING.   STRING    
 ,    .    

   . ,    ,  
       ,    

 ($). 
  string: '  '. 

  TIME.   TIME  CoDeSys    
 "t"  "T"   # ( ).   ,   
   "d",  "h",  "m",  "s"   "ms". 

       ,  
        (d,  h, 

 m,  s,  m,  ms). 
: 

TIME1:= T#14ms; 
TIME1:= T#100S12ms; 
TIME1:= t#12h34m15s. 

: 
TIME1:= t#5m68s; (      ); 
TIME1:= 15ms;  (T# ); 
TIME1:= t#4ms13d; (  ). 
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DATE .   DATE    "d", "D", 
"DATE"  "date"   "#".     - -

. 
,  

DATE#1996-05-06; 
d#1972-03-29. 

.      -, -,  
 .         POU 

    .      
 ,    9-  ( "ARRAY[0..2] OF ARRAY[0..3] OF 

…" ). 
: < _ >: ARRAY [<ll1>..<ul1>,<ll2>..<ul2>] OF <  

>, 
 ll1, ll2, ll3(low level)    ; ul1, ul2  ul3 (upper 

level)   . 
    .    . 

: Card_game: ARRAY [1..13, 1..4] OF INT. 
   : 

arr1 : ARRAY [1..5] OF INT := 1,2,3,4,5; 
arr2 : ARRAY [1..2,3..4] OF INT := 1,3(7); (   1,7,7,7 ) 
arr3 : ARRAY [1..2,2..3,3..4] OF INT := 2(0),4(4),2,3; (   
0,0,4,4,4,4,2,3) 
    .       

  : 
< _ >[ 1, 2] 

: Card_game [9,2] 
 

7.4.  

    ,      
    .  "standard.lib"  "util.lib" 

     .  
 ,     Codesys,    

       (  3, . 7.3)    
    .    

 ,   ,     
    ,    . 7.6. 
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. 7.6.   

 
   Codesys ,     >   

. 
 

7.5.    
 

7.5.1.  ST 
       

    Codesys.   
         

  .  Codesys    
 ,   IEC 61131-3 (  61131-3).  
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IL (Instruction List –  ) — -  .  
  .       

   ,     ,    , 
 . 

ST (Structured Text –  ) – Pascal-  .  
        .  

            
 .  

LD (Ladder Diagram –   ) –    
.   :  -  ,  

, -   ( ).     
  ,    .   

  ,    . 
     .  

FBD (Function Block Diagram –    ) – 
   .     

,    .   
       . 

   , ,  ,  
  , , , , , ,    

,    .  
SFC (Sequential Function Chart –    ) – 

 ,     
    .   ,  

   ( ),     
   . 

CFC (Continuous Function Chart –    ) – 
 ,     FBD.  
    .     FBD  

         
,     .   

     CFC  FBD.  
      

  ST, LD  CFC.       
.  

      ST.   Codesys   
ST   . 7.7.        

    .    ST 
  . 7.8,       7.2. 
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. 7.7.     ST 

 
      ,   

     . 
 
PROGRAM PLC_PRG 
VAR 

a:INT; 
D1:BOOL; 
D2:BOOL; 
lamp:BOOL; 

END_VAR 
 
IF D1=TRUE AND D2=FALSE THEN 
a:=a+1; 
D1:=FALSE; 
END_IF 
IF D2=TRUE AND D1=FALSE THEN 
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a:=a+1; 
D2:=FALSE; 
END_IF 
IF a>0 THEN 
lamp:=TRUE; 
ELSE 
lamp:=FALSE; 
END_IF 

 

 
. 7.8.    ST 

 
 7.2 

1-  9 -  
2 -  10 –   
3 -  11 -  
4 -  12 -  
5 -  13 -  
6 –   14 -  
7 –    15 –   
8 -   
 
ST      .     

,   if,   for  while,  case  
.  

 .     
 .       

,      -   . .   
    . 

  7.3.   ST ,    
   . 
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 7.3 
  

    (  ) 

   EXPT(a,b) 
a –  
b –  

  SQRT(a) 
  / + 

  NOT 
 * 

 / 
  MOD 

 + 
  – 
 <;  >;  <=;  >= 

 = 
 <;  > 

  AND 
   XOR 
   OR 

 
        

  , , A:=B; CV := CV + 1; C:=SIN(X);    
    . 

 IF.   IF,   ,   
     -  . , 

    if    
a:=10; 
b:=20; 
IF a<b THEN 
c:= a+b; 
d:=a–b; 
ELSE  
c :=a*b; 
d:=b/a; 
END_IF 

   ,  IF    END_IF.  
          .  
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   ,    .   , 
   if,    ,    
 ,    ,  .    

  ,   END_IF.  
 FOR.    FOR    

.         
: 

sum:=0; 
FOR i:=0 TO 10 BY 1 DO 
sum:=sum+a; 
END_FOR 

 i=0 –    , 
10 –    , 
1 –  .       .   

   1.         
  : 

FOR i:=0 TO 10 DO 
     END_FOR. 

       0  10.  
    sum.      i 

  11,  sum   55.   
   ,     .  

   ,    Codesys,   
. 7.9,      . 7.10.  

 
 
 

 
. 7.9.     
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  ,      

 >  (F11),     >  
 >  (Alt+F8) >  (F5).   

 

 
. 7.10.       

 
     EXIT,     

     ,    . 7.11.  
  i,     ,   

, . .    . 
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. 7.11.      Exit 
 

 : 
sum:=0; 
FOR i:=0 TO 10 DO 
sum:=sum+i; 
IF i=5 THEN 
EXIT; 
END_IF 
END_FOR 

 
        

.    . 7.12,      
. 7.13.     ,     

 1,      =2.    
,    i   =6.  
 

 
. 7.12.    

 
PROGRAM PLC_PRG 
VAR 
 A:ARRAY[0..5] OF INT; 
   i:INT; 
END_VAR 
 
FOR i:=0 TO 5 DO 
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IF i=0 THEN A[i]:=1; 
ELSE 
A[i]:=A[i-1]+2; 
END_IF 
END_FOR 

     END_IF  END_FOR   . 
   END_IF  END_FOR  . 

 

 
. 7.13.      

 
 WHILE.  WHILE  ,    FOR,   

 ,      .  
,   ,    . 
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. 7.14.    While 

 
PROGRAM PLC_PRG 
VAR 

i:=INT; 
var1:=INT; 
var2:=INT; 

END_VAR 
 
var1:=0; 
var2:=0; 
i:=1; 
WHILE i<=10 DO 
var1:=var1+1; 
var2:=var2+i; 
i:=i+1; 
END_WHILE 
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. 7.15.      While 

 
   WHILE: 

WHILE <Boolean expression> 
<Instructions> 
END_WHILE 

 <Instructions>     ,  
<Boolean_expression>  TRUE.  <Boolean_expression>  FALSE 

   ,   <Instructions>     
.  <Boolean_expression>     FALSE,  

 <Instructions>   . 
          

    , , i:=i+1.    
WHILE   . 7.14,     

  . 7.15.     ,    
 i<=1, . .       i=11,   

 var1   =10,  var2   =55. 
 CASE. C   CASE    

     . 
  Case: 

CASE <Var1> OF 
<Value1>: <Instruction 1> 
<Value2>: <Instruction 2> 
<Value3, Value4, Value5>: <Instruction 3> 
<Value6 .. Value10>: <Instruction 4> 
...  
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<Value n>: <Instruction N> 
ELSE <Instruction M> 
END_CASE; 
      .  

 <Var1>   <Value i>,    
<Instruction i>.   <Var1>        ,  

  <Instruction M>. 
         

   <Var1>,      
. 

          , 
     ,   . 

    CASE   . 7.16. 
 

 
. 7.16.    CASE 

 
PROGRAM PLC_PRG 
VAR 
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int1:=WORD; 
BL1:BOOL; 
BL2:BOOL; 
BL3:BOOL; 
END_VAR 
 
int1:=7;  
CASE INT1 OF 
1,5: 
BL1:=TRUE; 
BL3:=FALSE; 
2: 
 BL1:=FALSE; 
BL3:= TRUE; 
10..20: 
BL1:=TRUE; 
BL3:= TRUE; 
ELSE 
BL1:=NOT BL1; 
BL2:=TRUE; 
END_CASE 

 
 int1:=7        ELSE. 
    ,   BL1   

  TRUE  FALSE,  BL2    
 TRUE,  BL3     FALSE. 

    ,    
    .     

     .      
       ,    
    >    >     

  .      
 .       

.       ,  
 F8.  
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. 7.17.    

 
      ,      

  >   . 

7.5.2.      ST 
 

 7.1.    ST     
   

 
   . 7.18. 
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. 7.18.    ST      

 
PROGRAM PLC_PRG 
VAR 

str:STRING; 
a:REAL; 
b:REAL; 
c:REAL; 
d:REAL; 
x1:REAL; 
x2:REAL; 
x:REAL; 

END_VAR 
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a:=2; 
b:=12; 
c:=10; 
x1:=x2:=x:=1000; 
d:=EXPT(b,2)-4*a*c; 
IF d>0 THEN 
x1:=(-b+SQRT(d))/(2*a); 
x2:=(-b-SQRT(d))/(2*a); 
END_IF 
IF d=0 THEN 
x:=-b/(2*a); 
END_IF 
IF d<0 THEN 
str:=’  ’; 
END_IF 

 
          

–   .        
  ,      ,    

        
,       .  

    ,       
     Shit+F2,    

 ,      .   
 ,   ,   .   

   > .     ,  
    ( . 5, . 7.3).     

   ,      ,  
  .     ,     
  «0 , 0 »,    . 7.18.  

           , 
,  (F5).      ( . 7.19), 

         .  
    (a, b, )   

,     (   
)     : 1= -1, 2 = -5.   ( , 1, 

2)     =1000.      
, ,  ,     =0.  
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. 7.19.        

  
   (a, b, )   (5, 3, 7),  

  ,       
    STRING (‘  ’),    

. 7.20.  
    ,     > 

.    
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. 7.20.        

 
 7.2.    «   »,   

 ,        ST.   
    ST       

.  
,  ,       ,  

      ( . 7.21).  

 
. 7.21.   

 
      .  

     .    
.       .    
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    ,    . 
    2     0   1. 
     ,     

.       1,  1 
     0   1.    1  2 

   1,    (   
 0   1)    .    
 .       
,    .    

   1   1    1   0. 
     2   2    1  

 0.    1  2     0,  
 ,       .   

 .       
.   

      
.       

          
.       

          ,    
  .        

– ,          
 .  

        
.  .    1  « »,   

 2  « »,       
  Y.  « »   0 (False),   

   1,    1 (True),      
1.   « »   0 (False),     

 2,    1 (True),     .  
 Y   0 (False),    ,  

  1 (True),    . 
         , 

  ,      7.4. 
 7.4 

A 0 0 1 0
B 0 1 1 1
Y 0 0 1 1

  7.4 ,       2  1 
(« »=0, « »=1),   Y=0    ,  Y=1  

  .  ,   Y  
     « »  « ».     

,     «Z»,  
 «Z»=0 (False)      «Z»=1 (True)   
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 .   7.4    «Z»   
 7.5. 

 
  7.5 

A 0 0 1 0 
B 0 1 1 1 
Y 0 0 1 1 
Z 0 0 1 1 

 
  ,   . 7.22. 

 

 
. 7.22.  «   » 

 
PROGRAM PLC_PRG 
VAR 
 A:BOOL; 
 B:BOOL; 
 y: BOOL; 
 Z: BOOL; 
END_VAR 
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IF Z=FALSE THEN 
IF (A=FALSE AND B=FALSE) OR  (B=TRUE AND A=FALSE) THEN 
y:=FALSE; 
Z:=FALSE; 
END_IF 
END_IF 
IF A=TRUE AND B=TRUE  THEN 
y:=TRUE; 
Z:=TRUE; 
END_IF 
IF Z=TRUE THEN 
IF B=TRUE AND A=FALSE THEN 
y:=TRUE; 
END_IF 
END_IF 
IF Z=TRUE THEN 
IF A=FALSE AND B=FALSE THEN 
Z:=FALSE; 
END_IF 
END_IF 
 

 ,  ,   ,     
.          (  

 END_IF),          . 
          > 

.       .  
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. 7.23.    

 
    .   

      F8.  
  ,     1  2.  

       (    
)   « »  « ».      

,   « »  « »    False.   
      .   2 

(  « »)    True.    « »  
 True,       .   

 TRUE.      ,    
    (     

Ctrl+F7).         
.     True  « »,  

        . . , 
       , . .   

,      2  ,   
    1.      

,    « »  « »   False   
      .  . 7.23  
  ,     .  

       ,   
    . 
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 7.3.    ( . 7.24),    
  .      D1  D2.  

D1       D2 –  
 .        

,           
.  

 
. 7.24.   

 
  D1   In1 ,  D2   In2   

 Out1   .       
          

    In1, In2, Out1,    . 7.25. 
, : 

1)  D1 (  IN1):  D1=False,      
 , D1=TRUE –    .  

2)  D2 (  IN2):  D2=False,     , 
D2=TRUE –    .  
3)  Out1: Out1=TRUE –       , 
Out1=FALSE –    .  
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. 7.25.       

 
 

 ,      ,  
  ,    -   

 : 
normal – -   ; 
low – -    ; 
high – -    . 

,     –    . 
   . 7.26. 
         

       . 
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. 7.26.  

 
PROGRAM PLC_PRG 
VAR 
 low:WORD; 
 high:WORD; 
 normal:WORD; 
END_VAR 
 
normal:=0; 
low:=0; 
high:=0; 
IF in1=FALSE THEN 
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low:=low+1; 
out1:=TRUE; 
END_IF 
IF in2=TRUE THEN 
high:=high+1; 
out1:=TRUE; 
END_IF 
IF in1=TRUE AND in2=FALSE THEN 
normal:=normal+1; 
END_IF 
 
 

7.5.3.  LD 
 

 LD –    -   –  , 
   .   LD   

  ,       
 .  LD    ,   
     ,  

,    .      
  -  .    , 

    ,     
 .       ,  

    "ON"  "OFF",   
   ,    ( ) . 

      ,   
  .  

      
 .      .   

      .     
  ,  ,  ,   
  . ,  ,    

   .  
   Codesys    LD   

. 7.27,     . 7.28.    ( ) 
         

ST,    7.4      , 
  .   
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. 7.27.    LD 

 

 
. 7.28.    LD 

 7.4 
16 –   24 – Reset  
17 –   25 –   
18 –  26 –   EN 
19 –   27 –    
20 –   28 –    
21 –   29 –  (TON) 
22 –  30 –  
23 – Set  31 – Set/Reset 

      , 
 .  ,     
.     .  

     (| |)   
  ON  OFF.  ON   TRUE, 

 OFF   FALSE.     
  .    
   .   

    .  
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   .       
(|/|).  ON   FALSE,  OFF  

 TRUE.     7.5. 
 

 7.5 
   

 
 

 
 

 
 

 
 

(NO) 

 FALSE  
 TRUE  

 
 

 
 

( ) 
(NC) 

 FALSE  
 TRUE  

 
 ,    –    FALSE  

  –    TRUE.      
,      NO     ,  

 NC    . 
.         

 ( ),     ().   
  .      (ON), .  

   TRUE,     (OFF), . . 
   FALSE.     , 

 (/).       
 .  

         LD 
,   . 7.29.  
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. 7.29.       

 
    ,    

.      ,     
        >  

( )/  ( ).     ,    
,       (     

 ),         
  .       

   ,  Var1,   Enter.   
   ,        

 .   O .      
   Shift + F2. 
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, , .    , 

  . 7.30.  
 

 
. 7.30.     

 
    . 

 1.    k1    FALSE   
    «out1». 
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 2.    k2    FALSE  
    «out2». 

 3.       .   , 
      «1»  TRUE. 
 4.       .   

,        «1»  «TRUE». 
 5.    k1    FALSE   

 .    k2    FALSE  
 .  «out5»    «0»  «FALSE». 

   6.    k1 , . .   
 TRUE   .  «out5»    . 

  «out6»  «1»  TRUE. 
  ,    ,  

 ( .7.31). 

 
.7.31.    

 
. 7.4.        . 

    1     ,    
  2 –   .     

  ,       
      . 

LD        . 7.32. 
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. 7.32. LD  

 
  ,     k1 ( . .     

TRUE)     out2.    k2    
 out1.        . 

        
 TRUE   FALSE        

  Ctrl+F7. 
       « »  SET  
RESET.   SET   "S"    (S). 

       
TRUE,        (   R).   
RESET   R.     

 FALSE,        (   S) 
 . 

 LD   ,   . 
     ,    

.     .     
 .       (standard.lib). 

    : TP, TON, TOF, RTC.   
  ,    . 7.33. 
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. 7.33.  

 
       .  IN   Q   BOOL. 

 PT   ET   TIME.     TIME  
CoDeSys    "T"   "#".   ,  

   "d",  "h",  "m",  "s"   "ms". 
      ,  

        (d,  h, 
 m,  s,  m,  ms). 
 TP.       .  IN  

FALSE,  Q  FALSE,  ET = 0.    IN  TRUE 
 Q    TRUE     ,  
   ,    PT.     

   FALSE.  ,  Q   
 PT.  

 TON.    ON   .  IN 
 FALSE,  Q = FALSE,  ET = 0.   IN  TRUE, 

   (  )   ET  ,  
PT.      Q    TRUE  

     .  ,  Q   
 TRUE   PT. ,   FALSE   IN,   

Q     FALSE. 
 TOF.  IN   Q     TRUE,  ET = 

0.   IN   FALSE,    (  
)   ET.      Q 

, . .    FALSE.  ,  Q 
   PT    IN   TRUE  

 FALSE.  
 ,    TP  TON   

FALSE     .    TOF  
TRUE     .       

  .      . 
    ,      

 TP  TON   TRUE,    TOF   
    FALSE. 

       LD , 
  . 7.34.  
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. 7.34. LD    

 
          

.    ,     ,   
     , , 
     .  et1, et2, et3  

         , 
   PT.   

 7.5.  LD   ,   . 7.35.  
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. 7.35.   

 
    E1, 2     S1, S2, 

S3.   K1     S1 « » S2 « » S3 
  , , 5 .  

 

 
. 7.36. LD  
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. 7.37.  LD  

 
 ,          

 , . .  1   1.    
1,  1  . 

 7.6.  .      
LD    ,   . 7.38.  
k1=TRUE  out1=FALSE ( ).  k1= FALSE  out1= TRUE 
( ).      out1  

,    T1  T2.   
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. 7.38.    

7.5.4.  CFC 
 

 
. 7.39.    CFC 
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   CFC (Continuous Function Chart –  
  )   . 7.39,   
  . 7.40.       

7.6.      FBD  CFC       
    .     CFC 
     . 

 

 
. 7.40.    CFC 

 
      7.6 

16 –  24 – Set/Reset 
17 –  25 – EN/ENO 
18 –  26 –   
19 –  27 –   
20 –  28 –   
21 –  29 –     
22 –  30 –     
23 –  31 –    

 
   CFC  , , , ,  

,   .       
,    .    

    .  ,  
     ,    ,   
   ,        
     ,   . 

     ,     , 
   ,   ,   

     .      
 , ,    .   

       "AND".     
 ,        , , 

   .      
c  ,     F2.  
         

 (     ),    <Shift>. 
   ,      

   .     
      ,     

   ,     
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.     ,      
      .  

       .   
        .  

         , 
    ,  ,      
 ,    .     

  .      ,  
  ( )     ( ) .    

  ,      .  
  ,         

     .    
 .   ,    . 

    ,    1   
 2.  1:    1    2   

    Delete     > 
.    1     ,   

  .  2:       2 
,    ,      

.   ,      .  
     ,    

.        , 
           

 >     . 
 7.7.  .    

       . 
           

    BLINK.   BLINK 
          . 

 ,   . 7.41.   
  3       

Standard.lib.     BLINK,       
  Util.lib.   .     

    1        
.  ,   . 7.42.  
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. 7.41.    

 

 
. 7.42.   
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     Util.lib   .   3  
 ,      BLINK.  

  . 7.41     .    
           . 

     AND.      F2. 
   ,   . 7.43.   

 

 
. 7.43.    

 
      Standard.lib    

 Util.lib.    BLINK,     .  
          
 – bl1.            

 in1,  out,    . 7.44.      
   ,        , 

 .     BLINK   
1   3 , . .        (TIME HIGH),   

     (TIME LOW).   
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. 7.44.  Blink 

 
    ,      

,     (     
Alt+F8)      (    F5).  

  in1   FALSE   TRUE   
     TRUE   FALSE.  

  out       
.         
  ( . 7.45). 

 

 
. 7.45.    
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. 7.46.    

 

. 7.47.    
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     .     
           

  .      
( . 7.46).           

 .     ( . 7.47).    
  out(BOOL)   OK.       
  .    POU,   

(  >  > )    in1   TRUE.  
 .     ,  , 

            
     .  , 

  . 7.48. 
 

 
. 7.48.  

 
 7.8.   .     
    .    . 

       . 7.49.  
         
 .  

    .     
    .       

.    .      
        .  

 ,         
.   viz1,  OK.      

,     .    
,   (    )      

     .  ,   
    .  
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. 7.49.     

 
PROGRAM PLC_PRG 
VAR 

bl1:BLINK; 
in1:BOOL; 
out1:BOOL; 
out2:BOOL; 
out3:BOOL; 
out4:BOOL; 
out5:BOOL; 
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out6:BOOL; 
bl2:BLINK; 
ton1:TON; 
pusk:BOOL; 

END_VAR 

           
 ,   . 7.50. 

 

 
. 7.50.    

 
   ( )    ,   

   .      7.7. 
 
    7.7 

14 –   24 –  
15 –  25 – WMF-  
16–   26 –  
17 –  27 –  
18 –  28 –   
19 –   29 –  ActiveX 
20 –  30 –  
21 –  31 –  
22 –   32 –   
23 –  33 –  

 
   15   .    17  
 .     ,  
      12, 13.    

24         
,   .     , 
  . 7.51.  
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. 7.51.   

       . 
    .   

 .          
,    . 7.52.  

 

 
. 7.52.    

 
     ( . 7.52)        
  -     .    
        F2.  

  ,   . 7.53.  
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. 7.53.    

 
     in1 (BOOL)   .  

   ,   . 7.54.    
 .  ,       in1.   

 

 
. 7.54.    
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  . 7.51  ,      
 out1…out6.  .      

,  ,   . 7.55.    . 
  . 7.56.          

,    ,    .  
      .   . 7.57.  

    .     F2.  
      out1   .  

  . 7.57   .    PLC_PRG.out1.   
 

 
. 7.55.    
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. 7.56.    

 

 
. 7.57.    

 
  ,      

out2…out6.         
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,     . ,     
   .    .   

       POU.     
  > .      

        . 
       ,   

   ,        :  
 (PLC_PRG)    (viz1). 

 7.9.  . ,     
  2    .   

 1,   ,    ,   
   .     , 

,         
 .    ,    1    

   .        
 Toftr1.    1 .    

Tontr2     1   2,    
  .      

Toftr2.    2      1,  
    .   .   

  . 7.58,        
. 7.59. 

     . 7.60. 
 

 
. 7.58.   
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. 7.59.   

 

 
. 7.60.  «  » 

 
PROGRAM PLC_PRG 
VAR 

pusk:BOOL; 
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stop:BOOL; 
truba1:BOOL; 
truba2:BOOL; 
Toftr1:TIME:=T#10s; 
Tontr2:TIME:=T#10s; 
Toftr2:TIME:=T#10s; 
ton1:TON; 
work:BOOL; 
tp1:TP; 
tp2:TP; 
T1:TIME; 
T2:TIME; 

END_VAR 
 
 

    
 

1.         
 Codesys? 

2.   -     ? 
3.       Codesys? 
4.        ( ) 

? 
5.     Codesys? 
6.     ? 
7.       ? 
8.         t=5 ? 
9.         

? 
10.       word,    

 ? 
11.        

 Codesys? 
12.    Codesys  ? 
13.    ST     if: 

 
 

14.    ST       1  20. 
15.     ST    ? 
16.    LD      . 7.61 
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. 7.61.   

 
17.   7.2         

 . 
18.    7.2  7.3   ST   CFC.  
19.     7.3.     

: 1)     , 2) 
      3)    
.       ,  
    ,      

 ,     
. 
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 8.   
  

 

8.1.     
   

     ,   
      .  

      
 .       

   : 
    .   
   . 
      . 
   . 

      ,     
 ,       ,  

  . 8.1.     , 
         

.       
          .  

      , 
      .   

   : 
   ( ),      

   ; 
   ,     

    ; 
   ,     

      . 
    ,    

    ,   ,   
  ,     .  

    .     
   .    

         
     .    , 

        
  ,     .  

  ,     
       ,  
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 ,  ,      
    . 

 

 
. 8.1.      

 

8.2.   . 
 

       .   
  :  –  ,  –  

 ,  –   .    
 : Y1 –  ; Y2 –  ; Y3 – 
 ; Y4 –      .  
       

 
A B C Y1 Y2 Y3 Y4 
0 0 0 0 0 0 0 
0 0 1 1 1 1 1 
0 1 0 1 0 1 0 
0 1 1 1 1 1 1 
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1 0 0 1 1 1 0 
1 0 1 1 1 1 1 
1 1 0 1 1 1 0 
1 1 1 1 1 1 1 

 
 ,    (Logic converter) 

 Multisim       
Y1, Y2, Y3, Y4.         

 Y.  Y1, ,  ,    . 8.2,  
   

 
 

 
. 8.2.      Multisim 

 
   ,  : 
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     ( . 8.3) 

 
. 8.3.   

 

8.3.   . 
 

      LOGO!, ONI  OWEN. 
   LOGO!    LOGO! Soft 

Comfort   ,    . 8.4. 

 
. 8.4.   
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    .  
    .     

     «    
  »,    «  ».   ,  

     ,   ,   
    .  «     

 »        
.  ,    ,    

 .      
. 8.5.  

 
. 8.5.    LOGO! Soft Comfort 

 
    : 

I1…I3 –  ; 
B001, 002 –  ; 
B003, B004, B005 –  ; 
B006 –      ; 
B007, B008, B009 –   ; 
Q1…Q4 –  . 

  ,   ONI PLR Studio,   .8.6. 
,    LOGO! Soft Comfort   ONI PLR Studio   
  ,    .     . 
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. 8.6.    ONI PLR Studio 

 
  ,   OWEN LOGIC,   .8.7.    

  ,    .   OWEN LOGIC  
 «      ».    

  (   )  OWEN LOGIC  
  TP.  ,    ,  OWEN LOGIC 

    .   
 

 
. 8.7.    OWEN LOGIC 
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8.4.   . 

      LOGO! 230RCE  
 115…240   , 8 , 4  , -

,  . 
 

 
. 8.8.   

 
    . 8.8.      

     .  ,  
           

.      S1…S4,   
       .  

       LOGO!230RCE 
         10 .   

     ,     
   .        

,   .        
  10   ,         10 . 

        
   16 . 
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 9.   
 

     : 
   -   ( ) «  

» ( . );  
      « »; 
   ,     

      .  
     ,    

     : 
          

 ; 
 ,        .  

        
        

LOGO!  ,  LOGO!  ,  ONI, 
 ,     9.1.1, 9.1.7, 9.2.1, 9.3.1 

.    
 

    
  : 

  . 
       (     

 ). 
  . 
    . 
   . 
      . 
     ,  

  -   , , AutoCAD  
sPlan.   

    . 
    . 

  ,      
       ,  

    .  
.      

    220 .   ,  
     .  220  

   ,        
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   .     
  220     . 

 

9.1.     Siemens LOGO! 
 

9.1.1.    

 
. 9.1.     Siemens LOGO! 

 
       Siemens LOGO!   

  -    1- -   «  
» ( . 9.1).   1- -     
,           

   .  ,   
,    ,    9.1.  

 
  9.1 

 
/  

 
  

   
  

1  
 .  

~220 /16  
G1 

2   
24 /1 . 

   
 ,  3 

  , 3   
, . 

A2 

3  
 

. 

-  LOGO! Power 
(6EP1331-1SH03),  

  AC 100-240  
A1 
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      , 

  [3].    ,   [3]  
        

   
:  

)  
 

LOGO! Power,  
)  

LOGO!12 / 24RC 
 , 

)  
 AM2 AQ.  

   DC 24 . 
-  Siemens 
LOGO!12/24RC  
(6ED1 052-1MD00-0BA6),  6 

 , 2  
( ) , 4  

. 
-   AM2 AQ 
(6ED1 055-1MM00-0BA1)   

 : 
  – DC 24 ; 
   – 

0…10 ; 
   5 ; 
   – 0/4…20 

. 
4   

. 
4   DC 24 . A3 

5  
 . 

 DC 24 , 8000 
/ ,   . 

10 

6  
 

(BELIMO 
LM24AP5). 

DC 24 ,   – 
,   

 – 95 ., 
  – 150 . 

7 

7   
. 

DC 12...24 , 
2  . A4 

8  
 

.  

    24 
,    

,   
 0,1 /°  (TC125-

50M.B2.60). 

8 (  . 
9.1  

) 

9  
 
.  

   
DC 24     
DC 1,0…22 . 

9 (  . 
9.1  

) 
10  

 
(TSL250R). 

  2,7...5,5 . A5 (  . 
9.1  

) 
11 . 24  / 20 . 6 (  . 

9.1  
) 
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- ,          
    LOGO! Soft Comfort. 

      
 ( ),    .   

        
  LOGO!USB-Cable,     

CH341.       -     
  .        

    .   setup.exe .   
  ( . 9.2.)   Install.  

  

 
. 9.2.   CH341 

 
         

          
    ,    

.  
.       

   .  
      LOGO!USB-Cable . 

   .       -
   Program.       

,     LOGO! Soft Comfort  
 PC–>LOGO! (     Ctrl + D).  

,   . 9.3. 
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. 9.3.       

 
  ,     COM- .     
   Select New Interface.   . 9.4,    

COM1  COM3 (  COM3    , 
, COM4)     OK. 

 

 
. 9.4.    

 
 ,   . 9.5. 

 

 
. 9.5.         

 
  ,       

,     . ,   
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    LOGO!Soft Comfort V.7.  
 Upgrade    8.1  8.2.     

Siemens   «Upgrade from LOGO! Soft Comfort: V1.0 / V2.0 
/ V3.x / V4.0 / V5.0 / V6.x / V7.0 to V8.2»     

  Windows 32 Bit  64 Bit.   «Upgrade…»  
.     LOGO!Soft Comfort V8.2, 

        PC –> 
LOGO!  ,   . 9.6.       

 Connect through   LOGO! Cable.    
  COM1     , , 

COM3  COM4,     9.6.    .  
       LOGO!  

       .  
   Start  -       
  .   
 

 
. 9.6.         

 LOGO! 
 

9.1.2.   1 «  » 
 

  . 
      : 

  ; 
  ; 
    ; 
   (  ); 

   . 
1)    .  
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   LOGO! Soft Comfort. 
   ,   . 9.7. 

 
. 9.7.   

 
     001     5 . 
       I1     

  (  >  > ).  
      . 

    .      
   >  (   F3).    

    I1       001. 
 5      Q1.      

Q1      .  
       . 

      ,    . 
9.8. 

  LOGO!USB-Cable     LOGO!  
   « »    G1. 
         «  

»    «Program».   
       ( ,  > 

 > -> LOGO!).   COM- .  
   .  

        «Start»  
.     . 

       
(ESC>Stop>Yes),   « »    
G1. 
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. 9.8.   

 
2)    .  

   ,   . 9.9. 

 
. 9.9.   

 
     002    . 
       .  
      ,    . 
9.10. 

   « »    G1. 
         «  

»    «Program».   
      .  
         «Start»  

.     . 
       
(ESC>Stop>Yes),   « »    
G1. 
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. 9.10.   

 
3)      .  

   ,   . 9.11. 

 
. 9.11.   

 
     003      

. 
       .  
      ,    . 
9.12. 

   « »    G1. 
         «  

»    «Program».   
      .  
        «Start»  

.     . 
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(ESC>Stop>Yes),   « »    
G1. 

 
. 9.12.   

 
4)     (  ).  

   ,   . 9.13. 

 
. 9.13.   

 
     004    . 
       .  
      ,    . 
9.14. 

   « »    G1. 
         «  

»    «Program».   
      .  
        «Start»  

.     . 
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(ESC>Stop>Yes),   « »    
G1. 

 
. 9.14.   

 
  

 
1.       Siemens LOGO!  

 ? 
2.       Siemens LOGO!  

 ? 
3.        ? 
4.          ? 
5.  -   :  , 

 ,    ,  
 (  ). 

6.        «1»    
 ? 

7.        «1»    
 ? 

8.         
      «1»   ? 
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9.1.3.   2 «   » 

  . 
       : 

   ; 
   ; 
 -   (PWM). 

   . 
1)     .   

   .    
    ( , On=300)    

«1»,     ,      
   ( , Off=700).     

,     (Gain)   (Offset) 
   ,     

        ( 001).  
   LOGO! Soft Comfort. 
   ,   . 9.15. 

 
. 9.15.   

 
     001       

 ( . 9.16): 
  (Gain) – 1,00; 
  (Offset) – 0; 
   (On) – 300; 
   (Off) – 700. 

       
0…10 .       

  0…1000,     300  
700     3  7 .  0…10  
        2.  
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. 9.16.      001 

 
       . 
      ,    . 
9.17. 

 
. 9.17.   

 
  LOGO!USB-Cable     LOGO!  
   « »    G1. 
         «  

»    «Program».   
      .  
        «Start»  

.     . 
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       2,  
        
 3…7 .  

      « »  
  G1 (  ). 

 
2)     . 

   .     
   (On=300)    «1»,  

   ,       
 (On+Delta),    =400.   On  Delta,  

   (Gain)   (Offset)   
 ,        

    .  
   ,   . 9.18. 

 
. 9.18.   

 
     002   : 

–  – 1,00; 
  –  – 0; 

 .(On) – 300; 
  (Delta) – 100. 
       .  
   ( . 9.17)   .  
   « »    G1. 
         «  

»    «Program».   
      .  
        «Start»  

.     . 
      2,   

        
 3…4 .  

      « »  
  G1 (  ). 
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3)   -   (PWM).   
-   (PWM – Pulse Width Modulator) 

        
  .     

  Ax   .   
 Ax,   .  

    T    
 1 ,      Q   «1»,   

     Q  «0»,    . 9.19.  
    ,    «En»   . 

 1  T2,   ,   Ax .  

 
. 9.19.       

 
  .     

   -50  100° .      
   . 9.20.     
   (0,15)   (-50).   

    . 9.20 :  
–  : Amin = -50 (     

). 
–  .: Amax =100 (     

). 
–  : T = 10 . 

  1  T2    
 

(9.1)

(9.2)

 ,   (9.1)  (9.2)  

 

 
 Ax –     . 
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. 9.20.    

 
 ,       Ax = 25  
 Q    5    «1»     5  –  «0» 

   (  ),    «En»   
.   «0»   «En»   .  

   ,   . 9.21. 
     003   ,   

. 9.20.  
       .  
   ( . 9.17)   .  
   « »    G1. 
         «  

»    «Program».   
      .  
        «Start»  

.     . 
      2,   

   .  
     « »  

  G1 (  ). 
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. 9.21.   

 
  

 
1.       Siemens LOGO!  

 ? 
2.       Siemens LOGO!  

 ? 
3.  -   :   

,   , -
 . 

4.         
,   Delta   Delta = -100?  

5.      -  ? 
6.        -  

? 
7.       -  

,         
   ? 

8.        
,  ,     

   ?   
9.      ? 
10.         

    2,5     . 9.21? 
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9.1.4.   3 «    
    » 

 
  . 

       
    .     

     .  
      (  8  

. 9.23),         
.  ,    , 

      
( ).       

       .  
    . 9.22. 

 

 
 9.22.   

 
     :  

I1 –  .   /  . 
AI1 –   .   AI1    

 ( )    (0...+10 )  
. 

AI2 –   .   AI2     
    . 

B001 –  « ». 
B002, B003 –  .    

       
 (0…1000). 
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B004 –  .      
 Ax  Ay     Q1.  

Q1 –   .   
/   ( ). 

   .    . 9.22 
   :  AI1   

        
( ).     I1   

 .  AI2       
 .  

          
«1»   I1.   0,02   40   

 ( 002, 003)      
   40  60° .     

       0  1000.      

 
    k = 0,02; b = 40.   AI = 40  N = 0, 

 AI = 60  N = 1000.  ,   
     (40…60° )   

  (0…1000),    .    
  AI1, AI2  . 9.22   , 

        
0…1000.     50°  ( . 9.22,   AI1) 

   500  .   
    (40…60° )   50°  

 .  ,      
.      .   
     ,     

 .   ,     
       

.        ,  
    25° ,      

        25° , 
    ,     .  

       
  (Ax-Ay).        

(On>=3),      «1».  «1»   
 Q1   .       
  (Off <= –3),      «0». 
 «0»    Q1   .   

.  
     . 9.23. 
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. 9.23.    

 
   G1     

   1. 
        

( ) .   
    2    

   0...+10 ,   
.     ,    

,        1.   
        

 ( 8)    .    
    .  

   . 
     LOGO!Soft Comfort   

  ( . 9.22).    002, 003, 
004,    . 9.22.   

   « »     LOGO!Soft 
Comfort      .  

 ,       . 
           

   ( . 9.23). 
    G1 . 
   «Program»  -  .   
       .  
         «Start»  -

.        I1 «1» (   
     ).   

  . 
      

(ESC>Stop>Yes),   « »    
G1. 
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1.       Siemens LOGO!  
 ? 

2.       Siemens LOGO!  
 ? 

3.        
   ? 

4.    « »? 
5.     ? 
6.    ? 

 

9.1.5.   4 «    
      - » 

 
  . 

       
       - .  

    ,  
     .  

    . 9.24. 
 

 
. 9.24.   

 
     :  

I1 –  .   /  . 
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AI1 –    .   AI1    
 ( )    (0...+10 )  

. 
AI2 –   .   AI2     

 ,     . 
B001, B003 –  .    

        
 (0…1000). 

002 – - . 
1 –   (  ).    

 ,      . 
AQ1 –    .   

  ( ). 
   . 9.24     - , 

,     ,   
 .  

   .   AI1   
     ( ),  AI2  
    . (     I1 

   ).  AQ1   
  ( ).  

   «0»    I1     «R» -
 002          

 .   -      AQ1 
  «0».  . 

   «1»   I1    - .  
«1» (  High)   A/M  B002     

- .      . 
  AI2       (PV) - . 

-     (SP)   (PV)  
      , 
     AQ1.   

 (SP)    -  ,     
  B001,   .    001 

   -    ,   
 . 9.25 
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. 9.25.     -  

 
 -  (  B002)  : 

SP=B1.   . ,     
 (  001),   . 

KC=0,5.  - .  
TI=00:30.   (30 c).  

 Dir=+.    (  «+» ,   
  ,      

 ). 
Mq=0.     AQ    ( / =0).  

    -   . 
=0 –      .   

     . 9.26. 

  
. 9.26.    

        
( ) .      -

 (   AQ1)  0.  
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   0...+10 ,   

      40...60 .   
    ( ),    

,     .   
    ( 8)   

 ,     , . .  
      . 

        
 .  

     -    
  AQ1      
 9     ( )   8. 

  . 
     LOGO!Soft Comfort   

  ( . 9.24).    001, 002, 
003    .   

   « »     LOGO!Soft 
Comfort      .  

 ,       . 
           

   ( . 9.26). 
    G1 . 
   «Program»  -  .  
       .  
        «Start»  -

 . 
    /   (  c 

  ).     « » –  
 I1   ,  .    

       
 I  .      

        
  ( )     , 

   . 9.27. (    
,    .) 

 

 
. 9.27. -       

. 
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B  «1:»    AI1,  
 .  00600   60 C.  B 

 «2:»    AI2,  
  .  00504  

 50‚4° .     , 
     , , SP = 

50 C.      
   500.    

    «1:»  00500.   «2:»  
   .      

       
 50 C,      (   

 ).     .  
      50 C  

 .  ,    .  
     50 C   . 

 ( ) ,      
.      .  

       
(ESC>Stop>Yes),   « ». 

 
  

 
1.       Siemens LOGO!  

 ? 
2.       Siemens LOGO!  

 ? 
3.      AI1  AI2? 
4.   - ? 
5.      SP, PV?  
6.       - ? 
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9.1.6.   5 «    
      -, -, - » 

 
  . 

       
       -, -, -

. 
 

 
. 9.28.   

 
     . 9.28.   

  : 
I1, I2  –  .   /  .  
AI1, I2 –   .   AI1    

      (0...+10 ).   AI2 – 
 . 

B001 –  .      
Gain=1   Offset=0. 
B002 – - .   «R» (  ) .  

 0    «R»  ,    «0». 
1 –   (  ).    

 ,      . 
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AQ1 –    .   
   . 

B003 –    (RS- ).  S=1 (  ) 
 «1» 

B003 –    (RS- ).  S=1 (  ) 
 «1» 

B004 —   .   
   On=85 (0,85 ),  Off=80 (0,80 B). 

005 –  « ». 
Q1 –   .   Q1  

  . 
   .      

 B003  «0».      
B002       AQ1  «0».   

  «0»   B005,     Q1 
   . 

    « »    «1»  
 I1   «1»    B003.  B002 . 

 «1» (  High)   /  B002     
. 
      AI1   0,85   

   B004    «0».  «0» 
   B005,   Q1     

 .        
     ( 9). 
        

B004 (>=85),     005   «1»,   
Q1        ( 9).  

    . 
   (SP)    AI1   0  10 

,      SP=0. . . 1000   AI1 
 .   (B001)   Gain=1 

 Offset=0    ,      
 SP   002.     AI1, B001 

    1 (  ). 
  (  )    

        (PV)  002. 
  0...10        

 0...1000. 
 ( 002)    (SP)   (PV) 

       , 
     AQ1.    

(SP)     ,       
B001,    (SP=B1). 
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   -  (B002)    
: 

SP=B1 –   .       
B001. 

KC=1,00 ( ).     
     .  = 0  

 ,    , . .  -
.  

TI=00:02 (2 ) –  . (  -  TI=2 .  
 -   TI=2 .  -    

 .      
TI=99:59.)  
        

   9.2. 
 

 9.2 
     

  1,0...2,0 0 1,0 

  TI,  99:59 00:02 00:02 

 
Dir=+.    («+»    

,       ). 
Mq=0.     AQ    ( / =0).  

      . 
=0.    PV. 

 Max=1000    PV. 
 A (Gain) =1,0+.  PV,  +1. 

B (Offset) =0.    PV. 
p=0 –    .  

    « »    «1»  
 I2   «0»    B003.    B002 

,  . 
     . 9.29. 
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. 
9.29.    

 
   G1     

  .  
      ( ) 

  , ,    I1  I2.  
        

  0. . .+10 B,    I1   
   . 

   (  )    AI2  
. 
 -      AQ1   

   (  9)     
.  (  9)     

 0…+10 B     0…+24 B.  
       Q1 . 

 Q1     ,   
  -    1,7    

. 
  . 

     LOGO!Soft Comfort   
  ( . 9.28).    001, 002, 

B004,    .   
   « »     LOGO! Soft 
Comfort      .  

 ,       . 
           

   ( . 9.29). 
    G1 . 
   «Program»  -  .   
       .  
         «Start».  
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    « » (      
).  .     
        

I , ,    . 9.30.    
       a 

  ( )      I1, AI2.  
 

 
. 9.30. -       

. 
B  «1:»     a   

 I1 (0. . .+10 B)   100, . .   
I1=0...1000.  

B  «2:»     AI2, . .   
 ,     

.      100, . .  00504  
  5,04 .     «1:»  «2:» 

       . 
       -, -, - . 

       
  . 9.30,   (AI1)   (AI2)  

 .  
       
(ESC>Stop>Yes),   « »    
G1. 

 
  

 
1.       Siemens LOGO!  

 ? 
2.       Siemens LOGO!  

 ? 
3.       B001  B002? 
4.   , ,      

  ? 
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9.1.7.   6 «   » 
 

  .  
       ( . 9.31). 

         .  
,         

  ,     . 
,    (   )    , 

    .        
, . .  .  ,   

 ,   . 9.32. 
 

 
. 9.31.    

 

 
. 9.32.   
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    . ,   

,   . 9.33. 
 

 
. 9.33.    

 
   9.33 : 

1.  . 
2.     iEK 32  16 10 

,          
  ,        

       230 ,  50 
. 

3.  ( ). 
4. DIN-    . (   « »  

   DIN- ). 
5.   LOGO!USB-CABLE. ( .  

    LOGO! 230RCE 6ED1052-1FB08-
0BA0,     ,   
LOGO!USB-CABLE  .       

 LOGO!     Micro SD,   Ethernet). 
6.      LOGO! 230RCE 
6ED1052-1FB08-0BA0,  / / : 115 /230 / , 8 
DI/4DO,   LOGO! Soft Comfort  8.1  .  
7.  220 , 40  – 2 .  

      . 9.34. 
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. 9.34.    

 
  . 

     LOGO! Soft Comfort   
 .   ,    
 .   

   « »     
 .  

         
  . 

   . 
     .  
        «Start».  
        

  « ».   
        

 LOGO!  . 
    LOGO!      Micro SD.  

     Micro SD    
Binary dump (*.bin),    . 9.35.  LOGO!  

 Micro SD     FAT32.    
     .      

   ,     
     LOGO!  

 

                            31 / 35



9.

312

 
. 9.35.       

 
       LOGO!   . 9.36. 

          
.   

 
.  9.36.    LOGO! 

         
    LOGO!    : 
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a)     LOGO! (   ); 
b)    LOGO! 

       
LOGO!    : 

           
    ; 

    LOGO! 
     LOGO!   ,  

  . 9.37. 

 
. 9.37.    LOGO!  

 
  Start        ,  

    .  
        LOGO! 
 ,    ,  

 . 9.38. 
 

 
. 9.38.        

   LOGO! 
 

    Ethernet.   LOGO!  
    (  ) .  LOGO! 

        
.         ,  
  . 9.39. 
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. 9.39.      

 
        . 

  IP ,    OK.     
 .       

  LOGO!   IP .    
     .    LOGO! IP  

192.168.0.2,     ,   192.168.0.1. 
       ,   

 . 9.40. 
  

 
. 9.40.    

 
   LOGO!   Stop    

 LOGO! Soft Comfort.       
  Network Project.     ,  
 . 9.41.   
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. 9.41.     

 
      Add New Device.  ,   

. 9.42.  
 

 
. 9.42.      LOGO! 

 
       LOGO!   . 

  ( . 9.43),        
 LOGO!   LOGO!  IP  192.168.0.2.  
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. 9.43.   

 
 ,     ,    

    LOGO! Soft Comfort   LOGO!  
  PC –> LOGO!     . -

,  32-bit  64-bit   LOGO! Soft Comfort  
  . - ,       

       .   
  ,          

 LOGO! (  )  ,   . 9.44.  
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. 9.44 

 
      Online settings.   ,  

 . 9.45.  
 

 
. 9.45.  Online settings 

 
  Connect through   Ethernet       

  (  ).   Accessible LOGO! 
      LOGO!   

    .     IP   
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 Target IP address.    Connect.    
  LOGO!       

     LOGO,     .  
,         Diagram Mode    

 .       
  .      

  .    PC –> LOGO!    
    Tools.  ,   . 9.46. 

         ,   
   LOGO!     Test.   

     LOGO!     
         ( . 9.46).  .  
 

 
. 9.46.   PC – LOGO! 

 
        ( . 9.47)  

 The device is in STOP mode. Change to RUN?   YES. 
  .  
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. 9.47.    

 
     LOGO!  Dynamic 

DNS.    ,      
 .         LOGO! 

(  ).      Connect through  
Dynamic DNS.   URL  IP   LOGO! 192.168.000.002  

   Connect ( .9.48).      
 LOGO!      .  ,  

  ,     Diagram Mode.   
    .    PC –> LOGO!  

      Tools.  ,   
9.46,   Test.   Test   .     

.     LOGO  .  . 
  The device is in STOP mode. Change to RUN?  YES. 

  .  
 

 
. 9.48.   DNS   LOGO! settings 
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 . 9.49       
. 

 
. 9.49.      

 
  

 
1.      ? 
2.        «   

»  «      »? 
3.     ? 
4.    ,      LOGO! 230RCE?  
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9.2.     ONI 
 

9.2.1.   7 «   » 
 

  .  
       

 .      
     .      

 ,     ,    
  .      

        
  ,    , 

  . ,   , 
    4 :  ,     

 , - ,     (CO) , 
 ,      ,  

,      .   
  ,       

  . ,   ,   
 ,     .   

 ( )     .  
       . .  

       
X1, X2, X3, X4.     «0»,   , 

 «1»,         
.      « » ( . .   

  «1»)       , . .  
      «1».      

    ,   
   . ,    

      ,  
 .      

.  
    ( . 9.3),    24 = 16 .  

   9.3. 
1 2 3 4 Y 

0 0 0 0 0 
0 0 0 1 0 
0 0 1 0 0 
0 0 1 1 1 
0 1 0 0 0 
0 1 0 1 1 
0 1 1 0 1 
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0 1 1 1 1 
1 0 0 0 0 
1 0 0 1 1 
1 0 1 0 1 
1 0 1 1 1 
1 1 0 0 1 
1 1 0 1 1 
1 1 1 0 1 
1 1 1 1 1 

      Multisim 
  .     Multisim, 

          
    .       

  A, B, C, D.     
.         

 9.3,    . 9.50   
 

. 9.50.   

   ,   3  . 9.50.    
 ( . 9.50)   .     

     , , ,    5. 
 Multisim   ,    . 9.51. 

,         
  « »,    2.     
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    « » (   « »),     
 ,  . 

 

 
. 9.51.   4-      

 
     ,    
. 9.52. 

 
. 9.52.   

 
     ,   

. 9.53. 
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. 9.53.      ONI 

 
    ,     .  

  ONI     ONI 
PLR-S-CPU-1206.    6  , 6  

  6  .   12…24   . 
    USB-     

 -  PLR-S-CABLE-USB.     
  ,    Tools > Transfer > PC->PLR.   

  . 
     ONI PLR Studio   

 .  
   « »     

 .  
    . 
       .  
    .     

 ,     .  
          
.  

      .  
,     ,   . 

  CH341SER.exe     ONI 
PLR-S-CPU-1206      ONI.   

   ,   . 9.54. 
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. 9.54.    

 
  INSTALL.       
 Driver install success!    .   

   .  .    
           

 PLR…  ,   . 9.55. 
 

 
  

. 9.55.    PLR 
 

 COM- , , COM4,    . 9.55,   
  .      

.        .  
      >   
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>   PLR.    PLR   
?   .      ( . 

9.56)     .  ,   
  100%,      . 

 

 
. 9.56.    

 
  

 
1.       

    ONI? 
2.      : AND, NAND, OR, 

NOR, XOR, NOT.  
3.        , 

   « »    « »? 
4.    ,   Multisim? 
5.        ONI? 

 
  

 

                            11 / 35



9.

327

9.2.2.   8 «  SOS» 
 

  .  
        SOS. 

 SOS      (  S),   
 (  O),    (  S). ,   

 ,  .      
   ,    . 9.57. 

 
. 9.57.   

 
 ,      

,   . 9.58. 
 

 
. 9.58.   
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     : 
I001 –  ; 
B001 –  ; 
B002, B003, B004 –   ; 
B005, B006 –  ; 
B007 –   « »; 
Q001 –  .  
       
    ONI PLR-S-CPU-1206.   

 ,     .  
  . 

     ONI PLR Studio   
 .   

   « »     
 .  

    . 
       . 
(          

     7). 
    .     

.  SOS   .   
     .  

 
 . 

 
1.      ? 
2.     LOGO! Soft Comfort ,  

 «   »   ONI PLR Studio? 
3.         ? 
4.          ONI PLR-S-CPU-

1206? 
5.         

ONI PLR Studio,       
? 

6.       ONI PLR-S-CPU-
1206? 
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9.2.3.   9 «   »  
 

  .  
     .     1   

.     2   , . . 
     .     

      .  
    . 9.59. 

 
. 9.59.   

 

     : 
I001, I002 –  ; 
B001, B008 –   « »; 
B002, B005 –   « »; 
B003, B005 –  ; 
B004 –  ; 
Q001, Q002 –  .  

        
 . ,    , 

  . 9.60. 
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. 9.60.    

 
   9.60 : 

1.     YIHUA1502 DD,  
 0…15 ,   0…2 ,    . 

2. . 
3.    ONI PLR-S-CPU-1206. 
4.  ,  12 . 
5.    –  : ONI PLR-S-
CABLE-USB. 
6.  . 
7.  . 

      . 9.61. 
 

 
. 9.61.   
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  . 
     ONI PLR Studio   

 .  
   « »     

 .  
    . 
     . (  

        
     7). 

    .     
      .  

      .  
        . 9.62. 

 

 
. 9.62.      

 
    

 
1.        ONI PLR Studio? 
2.         

? 
3.       ,  ? 
4.     ,    

? 
5.   ,    

:  
    I001     

Q001,  
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    I002  Q001  , 
 Q002  ,  

    I001  Q001   
      Q002.  

        
    .  

.   ,    
,   . 9.63. 

 
. 9.63.    
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9.3.      
 

9.3.1.   10 « » 
 

  .  
     .    

   OWEN Logic.  
    . 9.64.   

 – –         
  . 

 

 
. 9.64.   

 
        

 USB- .     . 9.65.   
  :  

1.    iEK 32, 16, 30 . 
2.    10. 
3.   200-220.2.1.0.   
4.   MT22-D63.  
5.   MT22-D64.  
6.   MT22-D64.  
7.  .     /  

.     ,  
 . 
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8.  WAGO    DIN- . 
9.   S = 0,75 2. 
10.  USB-   –  . 

   DIN- . 
 

 
. 9.65.      OWEN 

 
     . 9.66. 

 

 
. 9.66.    
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  . 

     OWEN Logic   
 .  

   « »     
 . 

     USB- .  
    . 
     . 
    .     

       .  
      .  

        
.  

       200. 
  COM- .        

  (COM  LPT)      
        .  

     >  .  , 
  . 9.67. 

 

 
. 9.67.  COM-  

 
     COM- ,   ,   

     . 
  .       >   

> .  ,   . 9.68. 
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. 9.68.   
 

         
   .  

          . 
           

   .  
  

  
 

1.        
   ? 

2.    ? 
3.       ? 
4.        200? 
5.       ? 
6.        ? 
7.       ,  

  ? 
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9.3.2.   11 «  » 
 

  .  
       

       ( . 
9.69).  

 
. 9.69.    

 
      , 

  . .9.70.  
 

 
. 9.70.      OWEN 
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 : 
1. . 
2.    -15 -21 -231-54 2.3.  
3.  -10910.  
4.    110-220.8 .4 .  
5.    -15 -21 -231-54 2.3. 
6.   . 
7.  . 
8.    . 
9.   . 
10.     56 4, 0,12 , 1350 

/ .  
  . 

        
   . 

 ( )      
      .   
      

  .     
     .    

   ,       
.         

 .     
 ,      

,  :      
;    ,    

;  .      
          

. 
  .     

  –    ,  
  ,     

   ,    ,  
   .  

.       , 
   ,    ,  

  .     
    ,     

.           : , , 
.          ,  

  .     ,  
 ( ) .  ,  

,    ,   . 9.4. 

 

                            23 / 35



9.

339

 
 9.4 

   
 

  
 

      

 1 2 
    

 
  . 
      . 

         . 
  : 

I1 ( ) –  I1.         
( ). 
I2 ( ) –  I2.         
( ). 
I3 ( ) –   .     

 (  ).  
I4 (D) –   .     

 (  ).  
I5 (E) –  .      

.  
Q1 –      (  ). 
Q2 –      (  ). 

   ( . 9.5) 
 
  9.5 

I1 (A) I2 (B) I3 (C) I4 (D) I5 (E) Q1 Q2 
0 0 0 0 0 0 0 
0 0 0 0 1 0 0 
0 0 0 1 0 0 0 
0 0 0 1 1 0 0 
0 0 1 0 0 0 0 
0 0 1 0 1 0 0 
0 0 1 1 0 0 0 
0 0 1 1 1 0 0 
0 1 0 0 0 0 1 
0 1 0 0 1 0 0 
0 1 0 1 0 0 0 
0 1 0 1 1 0 0 
0 1 1 0 0 0 1 
0 1 1 0 1 0 0 
0 1 1 1 0 0 0 
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0 1 1 1 1 0 0 
1 0 0 0 0 1 0 
1 0 0 0 1 0 0 
1 0 0 1 0 1 0 
1 0 0 1 1 0 0 
1 0 1 0 0 0 0 
1 0 1 0 1 0 0 
1 0 1 1 0 0 0 
1 0 1 1 1 0 0 
1 1 0 0 0 0 0 
1 1 0 0 1 0 0 
1 1 0 1 0 0 0 
1 1 0 1 1 0 0 
1 1 1 0 0 0 0 
1 1 1 0 1 0 0 
1 1 1 1 0 0 0 
1 1 1 1 1 0 0 

 
      Multisim.  . 

9.71      Q1.    
 Multisim      Q2.  
        . 

  Q1  Q2    
 

 
 

 
   . 
      Q3,    

  ,     
,   . 9.72.   
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. 9.71.    Multisim 

 

 
. 9.72.   
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  . 
    OWEN Logic  . 
        

. 
     ,    9.7. 

 9.6 

 1         
   .  

 2         
    .  

 3         
   .   
  . 

 

  

1.    ? 
2.      ? 
3.        . 
4.         

110? 
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9.3.3.   12 «      
» 

 
  .  

        
  .     

. 9.73.  
 

 
. 9.73.   

     : 
AND –   « ». 
TP –    . 
BLINK –  . 

 
. 9.74.    
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   .    

   . 9.74. 
   9.74 : 

1.    ST12. 
2.   iEK 32 . 
3.  ( ). 
4.    OWEN 200-220.2.1.0. 
5.  220 , 40 . 
6.  USB-   –  . 
7.  . 
 

        9.7. 
 9.7 
 Technolight ST12 

  ~220…240  / 50  
    12  

  140…180° ( ) 
 3…2000  ( ) 

   
 

10  / 12  ( ) 

   1200  
  1.8…2,5  

   
 

0,6…1,5 /  

  -20…+40°  
   IP44 

 
       . 9.75. 

  . 
    OWEN Logic    

.  
   « »     

 .  
         

. 
    . 
     .  

  OWEN     « ».  
    .     

 .       
 . 

      .  
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. 9.75.    

         
. 9.76. 

 

 
. 9.76.      
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1.        ?  
2.   Brown, Blue, Red               

? 
3.       ? 
4.      ? 
5.       

      
 ( ) .  
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9.3.4.   13 «      
  » 

 
  .  

        
    .  

     –  
       

  (  ).   
  . 9.77.  

 

 
. 9.77.   

     : 
TON –  . 
AND –   « ». 
OR –   « ». 
TP –    . 
BLINK –  . 

       
        

,   . 9.78.  
      

  9.8. 
 

  

 

                            32 / 35



9.

348

     9.8 
 Feron SEN40 
  ~230  / 50  

   360° 
  1…8  ( ) 
  min/max 10  / 12  

   1200  
   5,8  

  0,2  
   1,5…3,5  

  0,6…1,5 /  
   -20…+40°  

  42 81 44  
  IP20 

 

 
. 9.78.        

 
  . 

    OWEN Logic    
.  

   « »     
 .  

         
. 

    . 
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     .  
      « ». 

    .     
 .      

  . 
      .  

 
 
 

       
. 9.79. 

 
. 9.79.    

 
 

  
 

1.         
 ? 

2.      ? 
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3.        
  . 

4.      ? 
5.  ,   ,    

  ? 
6.  ,   ,     

  (  ,    )? 
( .       
IP). 
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9.3.5.   14 «     
» 

 
  .  

        
.        

 ,      . 
    . 9.80.  

 

 
. 9.80.   

 
     : 

TOF –  . 
BLINK –  . 
AND – « ». 
NOT – « ». 

        
   . ,   

 ,   . 9.81. 
   9.81 : 

1.    P2XR520, 12 , 300 , 2500 / . 
2.  ( ). 
3.   iEK  25-40. 
4.   220 , 40 . 
5.    –   USB-cable. 
6.    OWEN 200-220.2.1.0. 
7.   12  (  ). 
8.   iEK 32 . 
9.  . 
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. 9.81.    

 
      . 9.82. 
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. 9.82.   

 
  . 

    OWEN Logic    
.  

   « »     
 .  

         
. 

    . 
     .  
    .     

 .  
      .  
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1.        
? 

2.    «  »  ? 
3.         

  ? 
4.         

?  
5.         

 ? 
6.  ,    EL1    Q5 

?  
7.       S1  S2.  

  S1      , 
   S2      

,     S1  S2   
  . 
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1.  . .      
 . – .: - , 2017. 

2.  . .,  . .,  . .,  . .  
    SimInTech:  

    . – .:  
, 2017. 

3.  . .,  . .     
.     .  – 

:  «  », 2007. 
4.  . .  .     

 . – .: - , 2010. 
5.  . . . – .: , 2019. 

 
 – . 

6.  . .      CoDeSys (3 
), 2012. 

7. LOGO!  06/2014, A5E33039675 (    
  LOGO! 0BA8).  

8. www.siemens.ru/logo/  –  LOGO!  
9. https://cache.industry.siemens.com/dl/dl-

media/659/109750659/att_931307/v1/logo/basic/menu.html?mode=standalone/  – 
  LOGO! 

10. https://w3.siemens.ru/about_us/businesses/dfpd/products/ –    
 Siemens. 

11. https://w3.siemens.com/mcms/programmable-logic-controller/en/logic-module-
logo/demo-software/pages/default.aspx–   LOGO!Soft 
Comfort. 

12. www.oni-system.com/ –    IEK Group. 
13. www.oni-system.com/  –   ONI:   

ONI PLR Studio. 
14. www.iek.ru/  –    ONI PLR-S.  

. 
15. www.owen.ru/ –   .   

 . 
16. https://www.youtube.com/playlist?list=PL2EcVEe6E9SCZ_pruKV980b7CfmZTe

hYe  –        Owen 
Logic. 

17. http://electrik.info/ebooks/1065-videokurs-po-rabote-s-oven-plk110-v-srede-
codesys.html  –       
Codesys.
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