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    ,    
: 
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       8.4.2.4,   -
. 

    8.4.2.1   SEE.    - -
500-3 ё       ,  -

 . 
      8.4.2.2. 

8.4.2.6          -
 ( ). 

 ,   -    -
   – . 

   (   )  -
 : 

-     ; 
-    CAL. 

       231. 

  - -500-3     .   
 .     ,  
  – “1234.”.  

       230. 
 ,        -  

.    – ,    PSd  -
  . 

    : 
-     ; 
-   231 (    ); 
-      ; 
-     ; 
-    PSd; 
-    ,   P1,  ё -

 ; 
-    End     ; 
-   230 (    ). 

 -     ё     
  .   

8.4.2.7    
    -    -
  (      27578-87)  -

     . 
    -    -

 (    2084-77,   51105-97,   51866-2002 ,   
013/2011,     305-82,   52368-2005,   013/2011)  

     . 
    - -CH4   -

  ( )        -
    . 

       – -
. 

   : 
-     ; 
-   231 (    ); 
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-    Cont; 
-   LL(  , %, . )   -

   8.4; 
 –     -CH4  LL 

    4,4.   . 
-   rS (    )  -

, ё    6.2   ; 
-    End     ; 
-   230 (    ). 

   LL  rS    -
  –  (LL=1,7,rS=1),      ( -

 –    - CH4    -
  LL  rS    –  

(LL=4,4,rS=1)). 

 8.4 

    LL (  , %, . ) 

 ( 3H8) 1,7 

 ( 4 10) 1,4 

 ( 5 12) 1,4 

 ( 6 14) 1,0 

 -        30852.19-2002 (  60079-
20:1996). 

      -
        8.4.2.8. 

       
LL  rS          

 . 
 -    LL  rS    

        LL, 
rS    .      LL  rS   

     ,   -
        8.5. 

     LL  rS, , -   
 ,    ,   05. -

  LL  rS    ,   -
   ё    . 

  LL  rS     .1  . 
8.4.2.8         
. 

      – . 
    : 

-     ; 
-    CAL; 
-   231 (    ); 
-   C04 (   ); 
-   230 (    ). 
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  ,  s1  s2    Cont -
   : 

- s1 -        ; 
- s2 -        . 

  s1  s2   : 
-     ; 
-    Cont; 
-     s1; 
-     s2. 

  s1  s2        - 
  .  

  s1, s2     .1  . 
8.4.2.9   (  )    

. 
    : 

-     ; 
-    Cont; 
-     Pn; 

  Pn        - -
  .  

  Pn     .1  . 
8.4.2.10    . 

       LEu..   
       ( .  

).         , -
     .   

      .   1  3 –  
    .  4  5 –    -
  .  

 –    –  -
,         -

    .      -
    “ ”    ,  -

  01    CAL. 

     1…5,     8.6,  -
: 

 -   –  (Cn)   “--“ (  ); 

 –   -- (  ),     -
  . 

 -   ; 
 -   –   (    

  –  ).  
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1. Cn    20.00

 .

  , %  .

 .

    -  ;

    -  .

 :

- Cn – ;

-  --  -   .

 

                                                     8.6 

    “  ”,  -
  ё       -

. 
    “  ”,   

 ё       . 
     –  -

  5         
50% ,  1…4    ,     -

. 
          

  . 
       – . 

   : 
-     ; 
-   231 (    ); 
-      Leu.     - -500-3 -

      (   , -
 ,  , );  

-    (   )   
  .        ; 
-  ,     ,    -
 ,       ;  

-     (   )   
 Cn ( ),   --  (  ),       -

  ;  
-          

,      ; 
-           -

; 
-          -
; 
-     ; 
-    End     ; 
-   230 (    ). 

   1…5    .1  . 
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8.4.2.11   
     ,   

   . 
 –        -

           ,  -
            -
      .  -

         -
.  

          
  . 

        – -
. 

   : 
-     ; 
-   231 (    ); 
-    SEtt; 
-   Gc    % ; 
-    End     . 
-   230 (    ). 

  Gc    .1  . 
   Gc – 5%,     . 

8.4.2.12    
   1   2       -

   .      -
  – .   1 c   b1 

(  1),   2 c   b2 (  2).  -
    ,      

    .      
. 

   b1  b2       
   . 

    b1  b2    – -
. 

   : 
-     ; 
-   231 (    ); 
-    SEtt; 
-    b1 (  b2); 
-   ; 
-    End     . 
-   230 (    ). 

  b1  b2    .1  . 
   b1 -    -

   1, b2 –     (  
   ). 

8.4.2.13      
         

     (   ). 
   cb (  3). 
 cb    .      1, -



 .413347.007  
 32 

   2.     (      
- -500-3) -  .    (    

  - -500-3) -  . 
        -

 .  
   b       -

   . 
    b    – -

. 
   : 

-     ; 
-   231 (    ); 
-    SEtt; 
-    b; 
-   ; 
-    End     . 
-   230 (    ). 

  b    .1  . 
   b –   (    -

 ). 
8.4.2.14  ,     

 ,       -
   Info. 

     : 
- r -   ; 
- Ad -     ;  
- Pn -   (  )   -

. 
     ,    . 

     1  254.    -
, . .  ,         -

 .  
 ё     ,     -

    1  127.  

 –   , -   
,       ,    

    1  31. 

   (  Ad) –  01  08    -
 .1  ,     . 

          
 . 

      – .  
    : 

-     ; 
-   231 (    ); 
-      Info; 
-    Ad,        
;  
-       d     ; 
-    End     ; 
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-   230 (    ). 
  d    .1  . 

    ,        -
    0.     ,   

     . 

!       0,  
      , 

      . 
   (  Er)   (  ) 

   (  Pn)    ,  
  . 
      8.5. 

 8.5 

№    

1 0000   

2 0001  .      -
 

3 0002        
 , ё     

 . 
4 0004      ё   LL  rS 

 , ё      
. 

5 0008  .     . 
6 0010  .      

7 0020  .    EEPROM 

8 0040  .  CRC   

9 0100     

10 1000      

11 2000    EEPROM  

12 4000  CRC    

8.4.2.15     
        – . 

  –    . 
      ,  -

  ,        
.     ,     
  .  

    ё     ( , 
%, . ).      ,   -

  Cn ( , % )  : 

Cn=(CH•rS•100)/LL, 

  rS  LL       8.4.2.7. 
      : 

-     ; 
-    CAL; 
-   231 (    ); 
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-   C201 (    ); 
-      ; 
-      ; 
-   Set.u; 
-    ; 
-    End     . 

        C200   
CAL,    5   . 

    Cn    
      Hold   .  

        , -
- , ,  ,     

  ,     -
      .  -
     ё   Cn, ё   -

         4…20 
.  

         -
,   230. 

8.4.3       RS-485 ( -
 Modbus RTU) 
8.4.3.1    

        -
  RS-485 (  Modbus): 

-   ; 
-      ; 
-     Modbus. 
      Modbus,  -
    ,      

 RS-485 (  Modbus).  
         

    RS-485.       
  ,        

Modbus RTU.  
          

  ,     ,     
.  Modbus        

,        Modbus,     
  1  247.  

 ( )  : 
-    - 19200 / ; 
-   - 8N1 (   , 1 - ); 
-  Modbus - 1. 

         ,    -
   ,    

   ( ).     -
   “ ” (17)  (  .1  )    -

  .  ,    -
 ( ) : 19200 / , 8N1,   Modbus - 1.   -

        .  
  , . .  ,    
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   ,       
    “ ”.  

8.4.3.2    Modbus 
     Modbus RTU: 

- 03 (0x03, Read Holding Registers) -      
.        -

,   .   
- 04 (0x04, Read Input Registers) -      . 

     ,  -
,    .  

- 06 (0x06, Write Single Register) -      . -
      .    0x0030, 

   . 
- 08 (0x08, Diagnostics (Serial Line only)) -     

  RS485. 
- 16 (0x10, Write Multiple Registers) -      -

.    06,       -
. 
- 17 (0x11, Report Slave ID (Serial Line only)) -   -
 «SENS-SG». 

- 20 (0x14, Read File Record) -   .   -
  . 

- 21 (0x15, Write File Record) -    .   -
  .  

      «Modbus Application 
Protocol Specification v1.1 b». 

8.4.3.3      Modbus 
  3  : uchar, uint, float24.  -

     Modbus    8.6. 

 8.6 

 
 

 

-
-
 

( ) 

, hex 
(dec) 

   Modbus 

uchar 
 -

 
1 0x1E (30) 

 № 0x0023 

.  ( 1) .  ( 2) 
 0x00  MSB 0x1E LSB 

uint 
 -

 
2 

0x16C1 
(5825) 

 № 0x0001 

.  ( 1) .  ( 2) 
MSB 0x16   0xC1  LSB 

float24 

24-  
  

 
  

 
 

3 
0x3F9000 

(1,125) 

 № 0x0D01 

.  ( 3) .  ( 4) 
 0x00 LSB  0x00  

 № 0x0D02 

.  ( 1) .  ( 2) 

MSB 0x3F   0x90 
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   float24   IEEE 754-2008.   
float24     float32, . .  4    float24  -

  .    float24    
8.7. 

 

23 22 21 20 19 18 17 16 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0

MSB LSBMSB LSB

0 0 1 1 1 1 1 1 1 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 =1,125

 
 8.7.    float24 

         
 : 

 = (-1)  * 2
( -127)

 * 1.   
 
8.4.3.4   Modbus 

       8.7  
float24.  

 8.7 

, 
hex 

 
 
 

 
  

 
 

0x0000 

  -
: 

0 –  0x0001 - 0x0002  
, 

1 –  0x0001 - 0x0002 -
 

- uchar  

0x0001 , %  0,01 % uint  

0x0002 , %, .  
0,01 
.  

uint  

0x0020   - uchar  

0x0021     (  1  254) - uchar 
 

/  

0x0023  Modbus (  1  247) - uchar 
 

/  

0x0024 

    
Modbus: 

- uchar 
 

/  

0-1200 /  
1-2400 /  
2-4800 /  
3-9600 /  
4-14400 /  

5-19200 /  
6-38400 /  
7-56000 /  
8-57600 /  

0x0025 

   Modbus: 
0-8N1 
1-8N2 
2-8O2 
3-8E2 

- uchar 
 

/  
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  8.7 

, 
hex 

 
 
 

 
  

 
 

0x0030    - uchar 
 

/  

0x0031-
0x0032 

   -
 3, 10  231. - float24 

 
/  

0x0D01-
0x0D02 

, %, .  .  float24 
 

/  

0x1001-
0x1002 

, %  % float24 
 

 

0x4501  1 ,   1  - uchar 
 

/  

0x4601  2,   2  - uchar 
 

/  

0x4801 
 3,   

  1   2  - uchar 
 

/  

0x4C01-
0x4C02 

 , %, .  - float24 
 

/  

0x5801 
   -

   
(hex)  

- unit  

0x5901 
   -

   
(hex)  

- unit  

0x5B01-
0x5B02 

  
  

- float24 
 

/  

0x8D01-
0x8D02 

, %  % float24 
 

/  

0xA200-
0xA214 

  :    

0xA200 -   (40 
) 

 uint  

0xA201-0xA202 -  1: 
16 -   -

, %  ; 
-16 -   -

, %  ; 
13 -   -

, %, . ; 
-13 -   -

, %, . . 

- float24 
 

/  
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  8.7 

, 
hex 

 
 
 

 
  

 
 

0xA200-
0xA214 

0xA203-0xA204 -   
1 

- float24 
 

/  

... ... ... ... 

0xA211-0xA212 -  5: 
16 -   -

, %  ; 
-16 -   -

, %  ; 
13 -   -

, %, . ; 
-13 -   -

, %, . . 

- float24 
 

/  

0xA213-0xA214 -   
5 

- float24  
/  

0xF001-
0xF002 

  (hex) - uint 
 

/  

0xF201-
0xF202 

  ( -
 )   

 (hex) 
- uint  

0xF501-
0xF502 

     
 

- float24  
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       8.8.  

 8.8  

, hex   
 

  
0x0100    0x02 uchar 

0x0101 
 1-    ( -
, % ) 0x10 uchar 

0x0102 
 2-    ( -
, %, . ) 0x0D uchar 

0x0200    0x08 uchar 

0x0201 
 1-    ( , 

% ) 0x8D uchar 

0x0202 
 2-    ( -
   ) 0x5B uchar 

0x0203 
 3-    (  1, 

  1) 0x45 uchar 

0x0204 
 4-    (  2, 

  2) 0x46 uchar 

0x0205 
 5-    (  3, 

    1   
2) 

0x48 uchar 

0x0206 
 6-    (  -

    -
) 

0x58 uchar 

0x0207 
 7-    (  -
    -

) 
0x59 uchar 

0x0208 
 8-    (  -

, %, . ) 0x4C uchar 

0x0300   0x01 uchar 

0x0301  1-   (   ) 0xA2 uchar 

0xE010 
     

CAL 001 
0x00 uchar 

0xE020 
     

CAL 002 
0x00 uchar 

0xE030 
     

CAL 003 
0x01 uchar 

0xE031 
 1-      

CAL 003  
( , %, . ) 

0x0D uchar 

0xE040 
     

CAL 004 
0x00 uchar 

0xE050 
     

CAL 005 
0x00 uchar 

0xE060 
     

CAL 006 
0x00 uchar 

0xE070 
     

CAL 007 
0x00 uchar 
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  8.8  

, hex   
 

  

0xE080 
     

CAL 008 
0x00 uchar 

0xE090 
     

CAL 009 
0x00 uchar 

0xE0A0 
     

CAL 010 
0x01 uchar 

0xE0A1 
 1-      

CAL 010 ( ) 
0x28 uchar 

0xEC80 
     

CAL 200 
0x00 uchar 

0xEC90 
     

CAL 201 
0x00 uchar 

0xED20 
     

CAL 210 
0x00 uchar 

0xED30 
     

CAL 211 
0x00 uchar 

0xEE60 
     

CAL 230 
0x00 uchar 

0xEE70 
     

CAL 231 
0x01 uchar 

0xEE71 
 1-      

CAL 231 
(      ) 

0xF5 uchar 

 

8.4.3.5    
    0x0030     -

.     N,      
N.      ё  (   -

).    ,    0x0031  0x004E (  
2   ).     15   . 

    ,   ё     -
 0x0030   .   0x0030   -

  (0x00 -   , 0x5A -  , 
0x55 -  , 0x20 -  ).     
0x0031  0x004E      . 

8.5   

8.5.1       
     ,  -

     (      -
),      (  )  . 

8.5.2   
       -

 8.1. 
8.5.3        
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8.5.3.1       -
       -

     . 
      ё    

.1  . 
  ( )     ё  -

        3 ( )    -
   .1     .  

      : 
-     .    -
,  ,     -

,    ; 

  –    ,   -
     . 

-   .    -
; 

-    .   
     ,    

  ; 
-        8.5.3.4; 
-        

8.5.3.5; 
-  -        8.5.3.9   

 ( . 8.5.3.7). 
     ё      

          .1   -
  .  

      : 
-     .    -
,  ,     -

,    ; 
-   .    -

; 
-    .   

     ,    
  ; 

-        8.5.3.4; 
-        

8.5.3.5; 
-  -        8.5.3.9   

 ( . 8.5.3.7). 
-         .1 

 ; 
-         8.5.3.2; 
-    1   2 (    -

  - )    8.5.3.3; 
8.5.3.2     

       -
 – . 
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: 
-     ; 
-    CAL; 
-   231 (    ); 
-   C06 (    ); 
-       -

  (        1 ); 
-   C07 (    ); 
-   230 (    ). 
8.5.3.3    1   2 (   -

   - ). 
    1   2    – 

. 
   1   2   -

: 
-     1   2    8.4.2.13. 

   , ё   -
  1   2.       1  

 2.    , ё   
  1   2. 

8.5.3.4      
     . 

       №1 (   , 1 , 
 ё   , %,   – 99,999   9293-74)    ,  -

   , ё    .1    
: 

-   №1  ,        0,4 
 0,6 / ;  

-      ,    
ё  ; 
- ,  ,     -

    ,   -
. 
-    №1  . 

      -
,      8.5.3.6. 

   ,    4…20  (  
      )  -

   4…20     8.5.3.8 (   -
   -4/20). 
8.5.3.5    .  

      – . 
     . 

         №3 
  . 

 .      .2  , -
     (   ). 

       , ё   -
 .1    : 

-     ; 
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-    CAL; 
-   231 (    ); 
-   211 (    ); 
-      ; 

 –     ,    
 ,  ,       ( . 

8.4.2.7).     ,   ,  
 ё      .   

     ,      -
  (LL=4,4),        .  

    ,        
 ,   ,       -

 . 

-     Cn; 
-   №3  ,        0,4 

 0,6 / ; 
-      ,    

ё  ; 
-      “ ”  -
  ; 
- ,  ,     -

    ,   -
. 
-    №3  ; 
-    ,    - -

500-3,       ; 
-   “ ”; 
-     ”   -

 ; 
-     ; 
-    CAL; 
-   210 (    ); 
-   230 (    ); 
-      ; 

      -
,      8.5.3.7. 

   ,    4…20  (  
      )  -

   4…20     8.5.3.8 (   -
   -4/20). 
8.5.3.6    

      – . 
    : 

-   №1  ,        0,4 
 0,6 / ; 

-      ,    
ё  ; 
-     ; 
-   231 (    ); 
-    CAL; 
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-   C02 (  ); 
-      ; 
- ,  ,     -

    ,   -
. 
-    №1  ; 
-     ; 
-   230 (    ); 
-      . 
8.5.3.7    

      – . 
        №2   -

 ,      ё    .1  
  : 

-   №2  ,        0,4 
 0,6 / .        ё  ; 

-    ,     ; 
-   231 (    ); 
-    CAL; 
-   03; 
-   ,     №2  %, . ; 
-  ё   ; 
-      ; 
-     Cn; 
- ,  ,     -

    ,   -
. 
-         8.5.3.5; 

      -
,      8.5.3.6    

. 
      -

 ,   -    
    8.5.3.9,     8.5.3.6   -

. 
       

 ,    . 
8.5.3.8   4…20  (    -

  -4/20). 
      – . 

      ё    8.1 
 : 

-     ; 
-   231 (    ); 
-    CAL; 
-   08; 
-    U , , , ё   

 .   R =100 ; 
-    I,    



                                                                                                                   .413347.007  
                                                                                                                                                 45 

                                                кс

кс

R

U
I .

  

-   10.    ; 
-   09; 
-    U , , , ё   

 .   R =100 ; 
-    I,   ё   ; 
-   10.    ; 
-   230 (    ); 
-      . 
8.5.3.9  -    . 

     ( .  .1  
): 

-    2-6gx8 (27),    (23), -
  (24), -   (25),   (24); 

-         
(24), -   (25),   (24),  (23); 

-      2-6gx8 (27). 
8.5.4   ( ) 

      – .  
       ,  -
  8.5.3.6  8.5.3.7,      4…20      

8.5.3.5 (      -4/20). 
      : 

-     ; 
-    CAL; 
-   231 (    ); 
-   211 (    ); 
-      ; 

     .413347.007 . -
       

   .1    . 
         : 

-     ; 
-    CAL; 
-   210 (    ); 
-   230 (    ); 
-      . 

8.6  
8.6.1       -

  8.1. 
8.6.2           

  ,     -
   - .     

  . 
8.6.3      : 
-   ; 
-    ; 
-     ; 
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-    ; 
-      ; 
-     ; 
-    CAL; 
-   231 (    ); 
-       8.4.2.7; 
-          

8.4.2.8. 
-   230 (    ); 
-      ; 
-      . 

9    

9.1      15150-69  
     50º    50º .  -

 – 5 ( 4). 
9.2       – 5 ( 4)   15150-69. -

     – I ( )   15150-69.   -
   (    ).  

10  

       -
       . 

11   

11.1   – 18      - . 
   ,     , 

,   ,      -
 ,  . 

12    

  - ____________________ .№ ______________________ 

          -

   . 
 

  __________      "____"___________ 20____ . 
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                                      ( ) 
                 
 

      1 

 .1 

,     
/ , 

 

-
 

-
 

-
-
 
 

 
 - -RS485-4/20- , 
.413347.007 

 /  . 
RS-485/  ModBus. 

 -
    

(4…20)    26.011-80. 

  

 
 - -CH4-RS485-4/20- , 
.413347.007-01 

 /  . 
RS-485/  ModBus. 

 -
    

(4…20)    26.011-80. 

  

 
 - -RS485-4/20, 
.413347.007-02 

 /  . 
RS-485/  ModBus. 

 -
    

(4…20)    26.011-80. 

  

 
 - -CH4-RS485-4/20, 
.413347.007-03 

 /  . 
RS-485/  ModBus. 

 -
    

(4…20)    26.011-80. 

  

 
 - -RS485- , 
.413347.007-04 

 /  . 
RS-485/  ModBus. 

  

 
 - -CH4-RS485- , 
.413347.007-05 

 /  . 
RS-485/  ModBus. 

  

 
 - -RS485, 
.413347.007-06 

 /  . 
RS-485/  ModBus. 

  

 
 - -CH4 -RS485, 
.413347.007-07 

 /  . 
RS-485/  ModBus. 

  

 
 - -4/20- , 
.413347.007-08 

 /  . 
 -

    
(4…20)    26.011-80. 

  

 
 - -CH4-4/20- , 
.413347.007-09 

 /  . 
 -

    
(4…20)    26.011-80. 
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  .1 

    
/ , 

 

-
 

-
 

-
-
 
 

 
 - -4/20, 
.413347.007-10 

 /  . 
 -

    
(4…20)    26.011-80. 

  

 
 - - CH4-4/20, 
.413347.007-11 

 /  . 
 -

    
(4…20)    26.011-80. 

  

 
 - - , 
.413347.007-12 

 / 
  

  

 
 - - CH4- , 
.413347.007-13 

 / 
  

  

 
 - , 
.413347.007-14 

 / 
  

  

 
 - - CH4, 
.413347.007-15 

 / 
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(стекло СО-120-А 12.0 ГОСТ 10667-90/Plexiglas GS 12 ISO7823-1: 2003), 5- шильдик (АМг2 ГОСТ 4784-97 содержание: алюминия 95%,титана 0,15%, магния 2,6%),
6- клей-компаунд ЭЛК-12 ТУ 2252-384-56897835-2006/ЭЛК-5 ТУ 2257-563-56897835, 7- шильдик "Заземление" на клеевой основе (АМг2 ГОСТ 4784-97 содержание : алюминия
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12Х18Н10Т/14Х17Н2 ГОСТ 5632-72),11- заглушка (смесь резиновая НО-68-1 НТА ТУ 38.0051166-98), 12- кольцо уплотнительное (смесь резиновая НО-68-1 НТА
ТУ 38.0051166-98), 13- устройство удерживающее (цанга) (полиацеталь

 

 .1 - ё    

 



                                                                                                                   .413347.007  
                                                                                                                                                 55 

  
   ( ) 
    

 

 
 

6

4

1

2 3

5

55

Ii
n

Io
u

t

“4...20 ”

“  1” “  2”

+

“ ”

-

“RS485”

B

C
o

m

+

-

 
 

U  - 9  

- -500-3

+

-

1±5% 

B  
 

RS485-USB

USB

 

1

 

 
 -

USB

  
  

 (-RS485)

 

usb 

220±5% 

 

2

  
   (- )

  

 331 (100 )

М ь  Agilent 
34401A   

я 
я  

а я я

  
   (-4/20)

5

 
1-    ; 
2-  -90; 
3-    -1;  
4-  - -0,063 3; 
5-  –1/42; 
6-      . 

 

 .1 –   



 .413347.007  
 56 

   
     ( ) 

       
 
 
 

 
                                                              

1.      .

 -   ,  -  .

2.      .

3.      . 

4.     . 

5.     . 

6.   ( .  7.2.3 ).

 –  ,

 –   . 
7.      

.

 –   ,

 –   
8.  .

 –  ,

 –  .

Hold

bt  

  -
 

I   I   I   I   I   I   I   I

 
 
  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



                                                                                                                   .413347.007  
                                                                                                                                                 57 

  
 ( ) 

      
 

      .1 

 .1 

  -    № ____________________________ 
  

  
(  

) 

 -
 

-
 

-
  -

 

 -
    

Ad 
      

 -
    RS-485 

Modbus 

 
        

  
(  

)   
  

Pn 

A920        

  
(  

)   
  

Pn 

A910     

  -
  

s1 
      

  -
  

s2 
      

 , %, 
.  

LL 
      

 -
  -

 

rS 
      

,  
%  

Gc 
      

 1 (  
 1) 

b1 
        

 1 (  
 2) 

b2 
        

 3 (  
 -

  1   2)   

cb 
        

  
 -

  

1       
2       
3       
4       
5       

 
 

P1 
1234.     

 
 
 
 



 .413347.007  
 58 

  .1 
        

  
(  

) 

 -
 

-
 

-
  -

 

  
 RS-485 

 
         

 ё            
: 

 
 

      

: 
 

     

: 
 

      

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



                                                                                                                   .413347.007  
                                                                                                                                                 59 

  
     ( ) 

   
 
 
                      

1.    .

2.    
3.    

4.    
 5.    

6.      ( . 

 7.2.3 ).

7.      
.

8.   .

SEtt

b1  

:001

I   I   I   I   I   I   I   I (b1 –  1, b2 -  2) 

         
 

   –   . 
   –  . 

       . 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



 .413347.007  
 60 

  
( ) 

      

      ё    
.1.             

 .1 

   -
 

  

1     
  

 
.301156.009-

01 

2     -
 

 
-1  
4.463.008 

3   
-90 
 26-05-122-88 

4    -
 , ,  

 .2  

5  4    6  
–1/42 

 2243-040-
10641390-2007 

6  

   -
 0,063 3/ . 

  - ±4%  
  . 

- -0,063 3 
 13045-81 

 .2 

-
 

-
 

 -
, -

ё   
 

 

  
ё   -

   
, % ,   

 
-

,  ± % 

  
 

  
 

  
№1 

 
№2 

 
№3 

 
( 3 8) 

(0…100) % 
, 

(0…1,7) . % 

*   -  9293-74 

 0,85  0,035  9142-2008 

  1,6 0,064  9142-2008 
 

( 4) 
(0…100) % 

, 
(0…4,4) . % 

*   -  9293-74 

 2,2  0,04 9750-2011 
  3,96 0,04 9750-2011 

. 
1       (%)   -

,   %  ( )       

                                                   , 

          –     , %, 
 1 –  , %   30852.19-2002 (  60079-20:1996). 

2    N2   №3    -
   .        

№2    45 %  55 % ,   №3  89 %  98 % . 
 



                                                                                                                   .413347.007  
                                                                                                                                                 61 

  
( ) 

                
 

     ё    .1.             

 .1 

№      

     

     

     

     

     

     

     

     

     

     

     

     

     

     

     

     

     

     

     

     

     

     

     

     

     

     

     

     

     

     

     

     

     

     

     

     

     

      

 

 
 

 
 



 .413347.007  
 62 

  
( ) 

                                    

      .1.             

 .1 

    
 

.  
    

   
 

 
 

 
 
 

    

 
 
 

    

 
 
 

    

 
 
 

    

 
 
 

    

 
 
 

    

 
 
 

    

 
 
 

    

 
 
 

    

 
 
 

    

 
 
 

    

 
 
 

    

 
 

    

 
 

    

 

 
 

 
 

 

 
 

 
 

 

 
 

 
 

 



                                                                                                                   .413347.007  
                                                                                                                                                 63 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 
 
 
 
 
 
 
 
 
 
 
  
 
 
  
 
 
 
 
 
  
 
 
 
 
 
 
 
  

 « Е » 
, 442965, г. еч ы  е е  , /я 737, 

е ./Ф  (841-2) 652100                                                                                               .12.02.2016 


