




  

4.1 2016 -01

 

www.karat-npo.ru 3

 

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

 ..................... 6 

 ................................................................................... 7 

1.1     .............................................. 7 

1.2.   ......................................................... 7 

1.3.   ........................................... 9 

 .............................. 9 

 ................................................ 10 

 ....................................................... 10 

 ............................ 10 

1  ....................................................... 11 

 ............................................................. 11 

 ....................................................................... 11 

1.4.     ........................................... 12 

 ................................................................... 12 

 .......................................................... 12 

 ..................................................... 13 

 ......................................................................... 15 

 .......................................................................... 16 

................................................. 16 

 ................................ 16 

 ........................................... 18 

 .............................................. 18 

 ............................... 19 

 ............................ 20 

 ................................................. 21 

 ............................................. 21 

1.5.   ........................................................... 21 

1.6.    ..................................................... 22 

 ......................................................................................... 22 

 .................................................................................. 23 

1.7.     ........................................ 23 

1.8.   ........................................................ 24 

........................................................ 25 

2.1.   ............................................... 25 

2.2.     ................................... 26 

2.3.    ..................................................... 26 

 ............................................................................ 26 

 ........................................................................ 28 

 ................................................ 28 

 ............................................................................ 31 

 ..................................................................... 31 

 .............................................................................. 31 

 ............................................................................ 33 

 .............. 37 

 ...................... 37 

 ...................... 38 

 ............................................................... 39 

 



  

-01 –

 

4 -  -

 

2.4.  .................................................................................. 40 

 ......................................................................... 40 

 ..................................................................................... 40 

 ..................................................................... 40 

 ............................................................... 42 

 ........................................................................................................ 43 

 .......................................................................................................... 43 

  ....................................................... 44 

 ................................................................................................. 45 

–  ...................................... 46 

–  ....................... 47 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



  

4.1 2016 -01

 

www.karat-npo.ru 5

 

- -   

 

 

 -   

-

  

-

-   

-  :  

  

 

 

- -      

 

-  -  

-

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



  

-01 –

 

6 -  -

 

–   

 

–  

–  

–  

–  

–  

–   

–   

–   

–  

–  

–   

–  

–  

–  

–  

– -  

–  

–  

–  

–  

Qmax –  

Qmin –  

Qnom –  

Qt – . 

 

 

 

 

 

 

 

 



  

4.1 2016 -01

 

www.karat-npo.ru 

 

- -  

–  

   

 

-

 

.  

-007-32277111-2

 

   

 . 

  

 

 – – – 150 – – –  

1  2 3 4 5 6
 

1 –   . 

2 –   . 

3 – – : 

    .   

. 

4 – ° . 

5 – – : 

 –    

–   .  

6 –  – : 

   

 

– – : 

  

- -20 -32

 

- -50 - -  

  



-01 –

-  -

 

 – -
  - - -32  

 

– -
  - - - -80  



  

4.1 2016 -01

 

www.karat-npo.ru 9

 

 

 

 –  

3

Qmin Qt2 Qt1 Qnom Qmax

- -20 0,02 0,05 4,0 1,0*

- -32 0,0 0,13 0,2 10,0 20,0 1,0

- - 0,16 0,35 0,5 25,0 50,0 10,0

- - 0,16 0,35 0,5 25,0 50,0 10,0

- - 0,4 0,9 1,5 150,0 10,0

*
)
– .

2 –   

- -20 1 150

- -32 150 1,5

- -50 250 200

- - 250 200

- - 250 200 225 13,0

3 –  

Qt Qmax ±1, ±1,0

Qt Qt1* ±2,0 ±2,0

Qmin Qt2*

±0,1

*
)
–



  

-01 –

 

10 -  -

 

 

 

 ° .. 

  1,6
 

3
 ..... -1200

 
2

..       0,19 10
-6

10
-6

   

.. 1
 . 12.

  

   : 

   

   

   

  2  

    10. 

 

±  

  

 

  

 -  

  30804.

-  

 

 30804.4.4  

 

  51317.4.5. 

  30805   

               

-4. 

 

 

 

 

 



4.1 2016 -01

 

www.karat-npo.ru 11

 

 

 

4 –

 50 . 

 

   . 

 .  

.  

 

 

° ... 1 - 60  

° ...   

. 84 - . 

       

 

IP65 -96.  



-01 –

12 -  -

 

   

 

    

- - - - - -    

- . 

 

 –  

 

  

  

   . 

     

.     

 

 

 - - - -  

 - - - -80. 

  

   

 

 - -20, -32 5   

 .   

 8

  5 .  

 

1 – ; 2 – ; 3 –              

4 –  ; 5 – 6 – ;  

7 – 8 – .  

4 – - - -32



4.1 2016 -01

 

www.karat-npo.ru 13

 

  - -50 - -

 

 

1 – ; 2 – – ; 4 

 ; 5 – ; 6 – ;             

7 – ; 8 – . 

5 – - - - -80

1.4

6

  

  

  

  

  

  

 

. :  

    

 4   

 5  

 

 

 

 –   

 

 

:  

    

     



-01 –

14 -  -

 

 

– – – 

– 

5 –  – 

 7 –    

9 –  ; 10 –  

; 11 – 12 – 

13 –       

–



  

4.1 2016 -01

 

www.karat-npo.ru 15

 

. 

  1.4   

 

  

  

    

    

  

.    

   

    

  

 

 

 

 

 

 

 

  

.  

–  

 . 

: 

 

 

 

 

 

 

 



-01 –

16 -  -

 

 . 

 

 

 

 

7 –   

   

   

   

 . 

  

 :  

   
3

  

  
3

 

  
3

 

   

 3-4 

  

 

 

. 

 

. 

 

.  



4.1 2016 -01

 

www.karat-npo.ru 

 

  

 

–  

 

 

:  

 – 

-  

2 6

  

 – 

3-

 

 

   

 

–  



-01 –

-  -

 

 

 3- – 

 

   

 

 

 

 

 1-   

 

  

 1-   

6 .   

 

  

 
3

 

- 0. 

 

0 –   

 – 

. 

 



4.1 2016 -01

 

www.karat-npo.ru 19

 

 

–  

 – 

  

 

 

– 
3  

– 
3
 – 

2.  

 

2 –
 

 

 – 
3

  

   

  



-01 –

20 -  -

 

3
.
 

 

 

3 –

3

 

 

4 –  

– 

 

    

 

5.     

 

5 –   



4.1 2016 -01

 

www.karat-npo.ru 21

 

 –  

 

 

 

–  

 

– 

 

 

 .  

7. 

 

7 –   

  

.4. 

 



  

-01 –

 

22 -  -

 

5 –  

KARAT- KARAT-5400

540

CRC16 CRC16

 

  . 

 

– -2014.   

1.6

1.6

  

-    

-    

-   . 

5. 

5 –  

1 2 3

+

+

- +

– +

+

+
3

+

– +

+

+

+ +*

+ +*

IP +

*
)
– - - -32.



  

4.1 2016 -01

 

www.karat-npo.ru 23

 

   

 

  

 2.107-09. 

1.6

 

 

  

    

 – -

 1.6   

     

   

 –  

 

 – 

 

 . 

 –   

- - -

- - - -

  

1.

   . 

   

.  

   

   

    

 -  

   

   

 - -   

  -01   

   

  -221-2010 

. 

 

  – - - -  

 –  - - - -  



  

-01 –

 

24 -  -

 

 –   - - - -  

  – . 

–         

 

1.

  

  

 

  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



4.1 2016 -01

 

www.karat-npo.ru 25

 

 

 

   2    

      

  

  

 

 

   

   

 

  

   

 

- -  

  

 

 

–  

  

-  

  - -

 

 



  

-01 –

 

26 -  -

 

  

 

 

 

 

     

 

 

 :  

  

 0,25Qnom ÷ Qnom  

1.1   

   

    Qt1 

 1.1   

 

III   

  

: 

  

    

  

  

 

  

 

   

 

 

 

 

  

 



  

4.1 2016 -01

 

www.karat-npo.ru 

 

 

    

  . 

 –  

 

   

 

  

   

 

–  

 2.1. 

 –  

 

 5
 

 

 
0

 

 

 

 

 
0

 
0 0  

 
0 0

 

 

 

 

 (
 

 

 

 

15

*
)
–

.

 

- -   

 

  

     

    

 2.3.

  



  

-01 –

 

-  -

 

  

 

 

  

 

  

 

  

  - 

  

  

. 

-

 

 

 

  

  

. 

 

  

 . 

 

   

 

. 

  

    

  

 

-

 – 

. 

 

 

    

    



4.1 2016 -01

 

www.karat-npo.ru 29

 

 

 

 

 

 

 

  

- -
  

 

  
2

 

 

 . 

  

 

 –   

   

  

  45  

 

  

 



-01 –

30 -  -

 

 

–

 

 

 

  

 

 

 

 

 

 

     –  

- -20 20
+2

- -32
+3

- -50
+5

- - 50
+5

- -

 

7 

 

 

  

 



4.1 2016 -01

 

www.karat-npo.ru 31

 

 

  

4. 

 

4 –  

 

 

     

    

      

      

    

 

 L  . 

  

3 –   

- 20 32 50

L 254 254 254

   

  

 

-

 

 -  

 : 

 -  

     

- - - -  



-01 –

32 -  -

 

 

 –    

  



4.1 2016 -01

 

www.karat-npo.ru 33

 

 –   

L2 D2 D3 D4 D5

- -50 22 50 160
+0,35

-0,30 125

- - 22 50 160
+0,35

-0,30 125

- - 25 21 195 121
+0,40

-0,35 160

- - -32  

 

 –  

1.  

 

2.

  

  

 – 

 

1  –  

- -20 -32. :  

  

    

  

. 

 

    



-01 –

34 -  -

 

 –  . 

 1  2.7.    

0 

2.7 –  



4.1 2016 -01

 

www.karat-npo.ru 35

 

 

–  

 – 

- -  - -80 

  

 

  

   

 – 8 . – 8 .  – 

 –  

 

 

8 –  



-01 –

36 -  -

 

  

5 –   

L D2 D3 D4 D5

- -50 22 59
+0,30

-0,35 125 160

- - 22 59
+0,30

-0,35 125 160

- - 25 91 106
+0,35

120 -0,35 160 195

 – 

- -  - -  

.  

  

   

 –  – – 

–  

 

    

 –  

.  

 

9 –  

  



4.1 2016 -01

 

www.karat-npo.ru 

 

 –  

L2 D2 D3 D4 D5 D7

- -50
250

500
22 54 50 160 125

+0,30
-0,35

- -
250

500
22 54 50 160 125

+0,30
-0,35

- -
400

25 195 160 106
+0,35

120 -0,35

 

 

- - -

 

- - -    

-

-   

-  

   

: 

 

0 –  

 



  

-01 –

 

-  -

 

  

 

 

 

 L L L :  

  

0

  

     

  

 0  

    . 

 

 

   

 - -50

- -  

 - - -  

  

   

  

 

 

 

 

 

 

. 

 

   

: 

 

 

 

 

 =

 

 

 

 

 

 

 



4.1 2016 -01

 

www.karat-npo.ru 39

 

 

  

 -  

 

 

-   

  

 

–       

–  

   

  

 11. 

 

–  

. .  

    

 . 

   7

-
2
. 

2. 
  

-
2
. 



  

-01 –

 

40 -  -

 

  : 

 

 

  

 

 

 

 . 

 

 

  

 

 

     

 

 

 

  3
 

       

 

.   

2.4.

  

 

 

 

 

 

    

 

 

 

 

 



  

4.1 2016 -01

 

www.karat-npo.ru 41

 

 

 

   

 

 

 

 

 

 



  

-01 –

 

42 -  -

 

 

   

  

   

 

  

  

 

   

 

   

 

 

 

  

  

  

 

 

. 

 

 

 

 

 

 

  

 

 

 



  

4.1 2016 -01

 

www.karat-npo.ru 43

 

           

     

-221-2010  -

.   

. 

.

 

  

-  

  

   

.   

  

   .4000726.001 . 

 

 

 

 



  

-01 –

 

44 -  -

 

 -   

  

 

 

 

 

 

 

 

 

  

 

  

-

. 

 

 °

 

-  

 

   

  

 

 

 

 



  

4.1 2016 -01

 

www.karat-npo.ru 45

 

 

   

.  

  

 

 

. 

 –  

-

,

 

 

 

 

 

 

 

 

 

 

 



-01 –

46 -  -

 

–

 

 

. –  - - 32

 

 

 

 

–  - -50, - -80 

  

 

 

 

 

 

 

 






