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1 "#�%�!�� � $��"&�  
1.1 !��!�+�!�� 
1.1.1 "7D4A<K<F9?P @BMABEF< " -310 CD98A4;A4K9A 8?S BF>?RK9A<S A47DG;>< CD< CD96OL9A<< CBFD9-

5<F9?9@ ;484AAB7B GDB6AS 4>F<6AB= @BMABEF< 6 EBBF69FEF6<< E 6O5D4AAO@ 4?7BD<F@B@ D45BFO. 
" -310 BEGM9EF6?S9F:   

- >BAFDB?P 4>F<6AB= @BMABEF<, CBFD95?S9@B= CBFD95<F9?9@ (A47DG;>B=) 6 FD9IH4;AOI E9FSI; 
- CB?AB9 BF>?RK9A<9 C<F4A<S CBFD95<F9?S (A47DG;><) CD< CD96OL9A<< 4>F<6AB= @BMABEFPR GEF4AB6-

?9AAB7B ;A4K9A<S BEAB6AB7B CBDB74 (;A4K9A<9 BEAB6AB7B CBDB74 ;4849FES CB?P;B64F9?9@); 
- K4EF<KAB9 BF>?RK9A<9 C<F4A<S CBFD95<F9?S (A47DG;><) CD< CD96OL9A<< 4>F<6AB= @BMABEFPR GEF4-

AB6?9AAB7B ;A4K9A<S 8BCB?A<F9?PAB7B CBDB74 (;A4K9A<9 8BCB?A<F9?PAB7B CBDB74 ;4849FES CB?P;B64F9?9@); 
- ;4M<FG CBFD95<F9?S CD< A9>4K9EF69AAOI C4D4@9FD4I Q?9>FD<K9E>B= E9F<; 
- <;@9D9A<9 < <A8<>4J<R C4D4@9FDB6 FD9IH4;AB= Q?9>FD<K9E>B= E9F< (89=EF6GRM<I ;A4K9A<= H4;-

AOI < ?<A9=AOI A4CDS:9A<=; A4CDS:9A<= CDS@B=, B5D4FAB= < AG?96B= CBE?98B64F9?PABEF9=; 89=EF6GRM<I 
;A4K9A<= H4;AOI FB>B6; CBFD95?S9@B= A47DG;>B= 4>F<6AB=, D94>F<6AB= < CB?AB= @BMABEF<, >BE<AGE4 H<) 

- BCB69M9A<9 B5 464D<=AOI E<FG4J<SI; 
- 8<EF4AJ<BAAB9 CB8>?RK9A<9 < BF>?RK9A<9 A47DG;><  CB <AF9DH9=EG RS-232/RS485 <?< 6A9LA<@ 

6O>?RK4F9?9@. 
" -310 B59EC9K<649F D45BFG E A47DG;>B=  @BMABEFPR BF 2,5 >�F 8B 30 >�F CD< <ECB?P;B64A<< 6EFDB9AAOI 

FB>B6OI FD4AEHBD@4FBDB6 < 8B 450 >�F CD< <ECB?P;B64A<< 6A9LA<I FB>B6OI FD4AEHBD@4FBDB6, 6 FB@ K<E?9 < 
6 E9FSI E <;B?<DB64AAB= A9=FD4?PR. 

" -310 B59EC9K<649F ;4M<FG CBFD95<F9?S: 
- BF A9>4K9EF69AAB7B E9F96B7B A4CDS:9A<S (CD< A98BCGEF<@OI E>4K>4I A4CDS:9A<S, B5DO69 H4;, A4DGL9-
A<< K9D98B64A<S < E?<C4A<< H4;, C9D9>BE9 ?<A9=AOI A4CDS:9A<=); 

- BF CD96OL9A<S ;484AAB7B @4>E<@4?PAB7B FB>4 CB ?R5B= <; H4; A47DG;><; 
- CB FB>4@ GF9K>< A4 «;9@?R». 
#B >4:8B@G F<CG ;4M<FO 6B;@B:AB ;4CD9M9A<9 < D4;D9L9A<9 46FB@4F<K9E>B7B CB6FBDAB7B 6>?RK9A<S 

(84?99 CB F9>EFG �#�) A47DG;><. 
" -310 B59EC9K<649F ;4M<FG Q?9>FDBB5BDG8B64A<S CGF9@ GCD46?9A<S >4FGL>B= @47A<FAB7B CGE>4F9?S 

(>BAF4>FBD4). 
� " -310 CB?P;B64F9?P @B:9F 6O5D4FP A4;A4K9A<9 8BCB?A<F9?PAB7B (HGA>J<BA4?PAB7B) D9?9 < 

<ECB?P;B64FP 97B: 
- 8?S E<7A4?<;4J<< 464D<=AOI E<FG4J<=; 
- 8?S CB8>?RK9A<S CGE>4F9?S 8BCB?A<F9?PAB= A47DG;><; 
- 6 >4K9EF69 D9?9 6D9@9A<; 
- 8?S E<7A4?<;4J<< CD96OL9A<S D94>F<6AB= @BMABEF<; 
- 8?S E<7A4?<;4J<< CD96OL9A<S 4>F<6AB= @BMABEF<. 
СвO7P 

" -310 B59EC9K<649F: 
- GCD46?9A<9  < C9D984KG C4D4@9FDB6 CB <AF9DH9=EG RS-485 6 EBBF69FEF6<< E CDBFB>B?B@ MODBUS;  
- GCD46?9A<9 < C9D984KG C4D4@9FDB6 CB <AF9DH9=EG  RS-232. 
  # D < @ 9 K 4 A < 9 -  "8AB6D9@9AAB9 <ECB?P;B64A<9 RS-485 < RS-232 A96B;@B:AB. 
 
�?S D45BFO #� E " -310 @B:9F 5OFP <ECB?P;B64A4 CDB7D4@@4 <#4A9?P GCD46?9A<S " -310=, D4;@9M9A-

A4S A4 E4=F9 >B@C4A<< <!B64F9>-Q?9>FDB <(http://www.novatek-electro.com/programmnoe_obespechenie. html). 

 #DB7D4@@4 <#4A9?P GCD46?9A<S " -310= CD98A4;A4K9A4 8?S >BAFDB?S EBEFBSA<S < E5BD4 84AAOI E 
GEFDB=EF6 " -310, CBED98EF6B@ E6S;< (RS-232 <?< RS-485). #DB7D4@@4 CB;6B?S9F EBID4ASFP (;47DG:4FP) D4;-
?<KAO9 A4EFDB=>< " -310, 69EF< E5BD 84AAOI < EBID4ASFP <I 8?S 84?PA9=L97B 4A4?<;4. %BID4A9AAO9 84AAO9 
@B:AB CDBE@4FD<64FP A4 7D4H<>9, EBCBEF46?SS C4D4@9FDO 8DG7 E 8DG7B@. 

�D4H<K9E><= <AF9DH9=E #' CB;6B?S9F 6 D94?PAB@ 6D9@9A< A45?R84FP F9>GM99 EBEFBSA<9 D4;?<KAOI C4-
D4@9FDB6 " -310. �<5>4S A4EFDB=>4 <AF9DH9=E4 CB;6B?S9F CB8EFDB<FPES CB8 ?R5B7B CB?P;B64F9?S. 

 
1.1.2 �9DE<< " -310 
� 12 69DE<< CDB7D4@@O: 

- CB6OL9A4 A489:ABEFP C9D984K< 84AAOI CB <AF9DH9=EG MODBUS; 
- CD< CB84K9 C<F4A<S A4 " -310 66989A4 ;4C<EP 5000000 6  ;A4K9A<S 6D9@9A< 6B;A<>AB69A<S 464D<< 6 

:GDA4?9  464D<=; 
- 8B546?9AB B5A4DG:9A<9 464D<< – D4;DGL9A<9 EEPROM; 
- <;@9A9A 4?7BD<F@ 6OIB84 <; @9AR. 
� 14 69DE<< CDB7D4@@O 8B546?9AB: EK9FK<>< 4>F<6AB= QA9D7<< CB H4;4@ (FB?P>B 8?S KF9A<S CB 

<AF9DH9=EG RS-232/RS-485); >B@4A84 E5DBE4 EK9FK<>B6 4>F<6AB= QA9D7<< CB <AF9DH9=EG RS-232/RS-485. 
 

1.1.3 "7D4A<K9A<S CD<@9A9A<S " -310 < >BDD9>FAO= 6O5BD C4D4@9FDB6 
1.1.3.1 �ECB?P;B64A<9 6AGFD9AA<I FB>B6OI FD4AEHBD@4FBDB6. 

http://www.novatek-electro.com/programmnoe_obespechenie.%20htm
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�!� �!��! #$� �%#"�0�"��!�� �!'&$�!!�) && #$� �/�"$�  ��%� ��0!"�  "-!"%&� 
!��$'���  !�"�)"�� " '+�&/��&0 !�%/-�!�� %�$��+!��� && % '+�&"  �"� "�!"� 
#�$��$'���. 

#D< <;@9D9A<< FB>B6 A47DG;>< BF 63 � 8B 300 � CB7D9LABEFP <;@9D9A<S A9 CD96OL49F 5 %, CD< FB>4I 
6OL9 320 � A4K<A49FES A4EOM9A<9 E9D89KA<>4 FB>B6B7B FD4AEHBD@4FBD4, < CB7D9LABEFP <;@9D9A<S D9;>B 
G69?<K<649FES. !9;46<E<@B BF D94?PAB7B ;A4K9A<S CDBF9>4RM97B FB>4, FB>, <;@9D9AAO= " -310, A9 CD96OE<F       
400 �. 'EF4AB6>4 A9>BFBDOI CDB7D4@@<DG9@OI C4D4@9FDB6 (@4>E<@4?PA4S FB>B64S ;4M<F4) 59; GK9F4 
A4EOM9A<S FB>B6OI FD4AEHBD@4FBDB6 CD<6989F > A96B;@B:ABEF< ED454FO64A<S ;4M<FO.  

!4CD<@9D, CD< <ind==50 (AB@<A4?PAO= FB> A47DG;><), i = P =0 (;4M<F4 CB FB>G E A9;46<E<@B= 6O89D:>B=), i = 

S =9 (>D4FABEFP ED454FO64A<S @4>E<@4?PAB= FB>B6B= ;4M<FO)  @4>E<@4?PA4S FB>B64S ;4M<F4 8B?:A4 5O?4 5O 
ED45BF4FP CD< FB>9 450 �. �;-;4 A4EOM9A<S FD4AEHBD@4FBD4 FB>4, <;@9D9AAB9 ;A4K9A<9 FB>4 A9 CD96OE<F 
380-400� 84:9 CD< >BDBF>B@ ;4@O>4A<< EB EFBDBAO A47DG;>< < FB>4I 5B?99 1000 �, 4, E?98B64F9?PAB, " -310 
A9 BF>?RK<F A47DG;>G. � QFB@ E?GK49 (<ind==50) CB?P;B64F9?P 8B?:9A GEF4A46?<64FP >D4FABEFP ED454FO64A<S 
@4>E<@4?PAB= FB>B6B= ;4M<FO A9 5B?99 6.     

1.1.3.2 �ECB?P;B64A<9 6A9LA<I FB>B6OI FD4AEHBD@4FBDB6.  
!B@<A4?PAO= FB> 6A9LA<I EF4A84DFAOI FD4AEHBD@4FBDB6 FB>4 8B?:9A 5OFP A9 @9A99 AB@<A4?PAB7B FB>4 

A47DG;><. 
1.1.4 %C<EB> <ECB?P;G9@OI EB>D4M9A<= 
�#� - 46FB@4F<K9E>B9 CB6FBDAB9 6>?RK9A<9 
 # - @47A<FAO= CGE>4F9?P 
#�- C9DEBA4?PAO= >B@CPRF9D 
&& - FD4AEHBD@4FBD FB>4 
$ �'# - D9:<@ @<A<@4?PAB7B >B?<K9EF64 GEF4AB6BKAOI C4D4@9FDB6 
Itt - AB@<A4?PAO= FB> &&. (�4849FES CD< <ECB?P;B64A<< 6A9LA<I &&. !4CD<@9D, 9E?< && F<C4 &-0.66 

300/5, FB Itt D469A 300�) 
In - AB@<A4?PAO= FB> A47DG;><.  
 

1.2 &�)!�+�%��� )�$��&�$�%&��� 
1.2.1 "EAB6AO9 F9IA<K9E><9 I4D4>F9D<EF<>< 
"5M<9 84AAO9 CD<6989AO 6 F45?<J9 1.1.   
 )4D4>F9D<EF<>< 6OIB8AOI >BAF4>FB6 6EFDB9AAOI D9?9 CD<6989AO 6 F45?<J9 1.2.  
"EAB6AO9 F9IA<K9E><9 I4D4>F9D<EF<>< CD<6989AO 6 F45?<J9 1.3. 

 
&45?<J4 1.1 -  "5M<9 84AAO9 

!4<@9AB64A<9 �8<A<J4 
<;@9D9A<S 

�A4K9A<9 

!4;A4K9A<9  GEFDB=EF64 - �CC4D4FGD4 GCD46?9A<S < D4ECD989?9A<S  
&<C >BAEFDG>J<<  (@BAF4:4) - A4 EF4A84DFAGR DIN-D9=>G 35 @@ 
%F9C9AP ;4M<FO     - IP10 
�?<@4F<K9E>B9 <ECB?A9A<9 - 'X� 3.1 
%F9C9AP ;47DS;A9A<S - III 
�4F97BD<S C9D9A4CDS:9A<S - III 
%9K9A<9 CDB6B8B6 8?S CB8>?RK9A<S > >?9@@4@  @@2 0,5-2 
 B@9AF ;4FS:>< 6<AFB6 >?9@@ !*@ 0,4 
 4>E<@4?PAO= 8<4@9FD CDB6B84 CD< <ECB?P;B-
64A<< 6AGFD9AA<I FD4AEHBD@4FBDB6 FB>4  

 
@@ 

 
12 

 
&45?<J4 1.2 – )4D4>F9D<EF<>< 6OIB8AOI >BAF4>FB6 D9?9 

  4>E. FB> 
CD< U~250 
�, � 

+<E?B ED4-
54FO64A<= 
I1000 

 4>E<@4?PA4S 
>B@@GF<DG9@4S 
@BMABEFP, �� 

 4>E. 8?<F. 8BC. 
C9D9@9AAB9/ CB-
EFBSAAB9 A4CDS:9-

A<9, � 

 4>E. FB> 
CD< 

UCBEF=30 �, 
� 

$9?9 A47DG;>< 

Cos   = 0,4 

Cos   = 1,0 

 
2 
8 

 
200 
50 

 
500 

2000  
440/125  1,3   

(GA>J<BA4?PAB9 D9?9 

Cos   = 0,4 

Cos   = 1,0 

 
5 
16 

 
400 
50 

 
1250 
4000  

 
440/125  

 
3 
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&45?<J4 1.3 - "EAB6AO9 F9IA<K9E><9 I4D4>F9D<EF<>< 
!B@<A4?PAB9 A4CDS:9A<9 C<F4A<S: FD9IH4;AB9 380 � 50 �J   
+4EFBF4 E9F<, �J 48-62 
�<4C4;BA AB@<A4?PAOI @BMABEF9= A47DG;>< (CD< D45BF9 BF 6EFDB9AAOI FD4AEHBD@4FB-
DB6 FB>4), >�F 

3-30 

#B7D9LABEFP BCD989?9A<S CBDB74 ED454FO64A<S CB @BMABEF<, A9 5B?99, 6 CDBJ9AF4I BF 
AB@<A4?PAB= 

5 

#B7D9LABEFP BCD989?9A<S CBDB74 ED454FO64A<S CB FB>G, A9 5B?99, 6 % BF AB@<A4?PAB7B  2 
#B7D9LABEFP BCD989?9A<S CBDB7B6 CB A4CDS:9A<R, A9 5B?99, � 3 
#B7D9LABEFP BCD989?9A<S C9D9>BE4 H4; CB A4CDS:9A<R, A9 5B?99, � 3 
!4CDS:9A<9, CD< >BFBDB@ EBID4AS9FES D45BFBECBEB5ABEFP: 
- H4;AB9, CD< C<F4A<< BF B8AB= H4;O < CB8>?RK9AAB@ AG?96B@ CDB6B89 A9 @9A99, � 
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1.2.4 "D74AO GCD46?9A<S < 7454D<FAO9 D4;@9DO " -310 CD<6989AO A4 D<EGA>9 1.1. 

 

 

 1 – >D4EAO=  E69FB8<B8 '%&�!"��� - 7BD<F, >B784 " -310 A4IB8<FES 6 D9:<@9 GEF4AB6>< C4D4@9FDB6 
 2 - ;9?9AO= E69FB8<B8 !��$'��� - 7BD<F, >B784 D9?9 A47DG;>< 6>?RK9AB 
 3 - ;9?9AO= E69FB8<B8 $��� - 7BD<F, >B784 HGA>J<BA4?PAB9 D9?9 6>?RK9AB 
 4 - ;9?9AO= E69FB8<B8 $ �'# - 7BD<F, >B784 " -310 A4IB8<FES 6 D9:<@9 $ �'# 
 5 - FD9ID4;DS8AO= <A8<>4FBD @A9@BA<>< C4D4@9FD4: 

- FBK>4 6 @?48L9@ D4;DS89 <A8<>4FBD4 7BD<F, >B784 " -310 A4IB8<FES 6 D9:<@9 GEF4AB6B> 
A4?48K<>4;  

- FBK>4 6 ED98A9@ D4;DS89 <A8<>4FBD4 7BD<F, >B784 ;A4K9A<9 GEF4AB6BKAB7B C4D4@9FD4 ;4M<M9AB 
C4DB?9@ A4?48K<>4; 

- FBK>4 6 EF4DL9@ D4;DS89 <A8<>4FBD4 7BD<F, >B784 GEF4AB6BKAO= C4D4@9FD A9 6IB8<F 6 EC<EB> 
$ �'# 

 6 - FD9ID4;DS8AO= <A8<>4FBD ;A4K9A<S C4D4@9FD4  
 7 – E<A<= E69FB8<B8 "� �! - 7BD<F, >B784 <89F B5@9A 84AAO@< E #� 
 8 – >D4EAO= E69FB8<B8 ���$�3: 

- CD< 6O>?RK9AAB@ D9?9 A47DG;><: 7BD<F, >B784 " -310 A4IB8<FES 6 EBEFBSA<< 464D<< (@<749F, 9E?< 
CBE?9 464D<< 6B;@B:AB �#�); 
        - CD< 6>?RK9AAB@ D9?9 A47DG;>< – @<749F, >B784 @BMABEFP, CBFD95?S9@4S A47DG;>B=, 5B?PL9 
BEAB6AB7B CBDB74, AB 6D9@S BF>?RK9A<S D9?9 A47DG;>< 9M9 A9 A4EFGC<?B  

9 - D4;N9@ 8?S CB8>?RK9A<S " -310 > #� CB RS-232 
 10 - ;9?9AO= E69FB8<B8  �! 7BD<F, >B784 HGA>J<BA4?PAB9 D9?9 " -310 D45BF49F  6 D9:<@9 GCD46?9A<S 
8BCB?A<F9?PAB= A47DG;>B= (C.2.4.3) 
 11 - ;9?9AO= E69FB8<B8 $� 7BD<F, >B784 HGA>J<BA4?PAB9 D9?9 " -310 D45BF49F 6 D9:<@9 D9?9 
6D9@9A<, < @<749F, >B784  HGA>J<BA4?PAB9 D9?9 " -310 D45BF49F 6 D9:<@9 E<7A4?<;4J<< CD96OL9A<S 
BEAB6AB7B CBDB74 4>F<6AB= @BMABEF< 
 12 - >ABC>4   (6 F9>EF9 ���$)) - ?<EF4A<9 <A8<J<DG9@OI C4D4@9FDB6 6 D9:<@9 CDBE@BFD4 C4D4@9FDB6 
< ?<EF4A<9 @9AR 6 D9:<@9 GEF4AB6>< C4D4@9FDB6 
 13 - >ABC>4   (6 F9>EF9 �!��)  - ?<EF4A<9 <A8<J<DG9@OI C4D4@9FDB6 6 D9:<@9 CDBE@BFD4 C4D4@9FDB6 
< ?<EF4A<9 @9AR 6 D9:<@9 GEF4AB6>< C4D4@9FDB6 
 14 - >ABC>4  �4C/%5D/�O5 - ;4C<EP C4D4@9FDB6 6 D9:<@9 GEF4AB6><, E5DBE 
 15 - >ABC>4 '%&�!"��� - 6>?RK49F D9:<@ GEF4AB6>< C4D4@9FDB6 

 
#D<@9K4A<9 -  %69FB8<B8O �! < $� 7BDSF B8AB6D9@9AAB, >B784 HGA>J<BA4?PAB9 D9?9 " -310 D45BF49F  6 

D9:<@9 E<7A4?<;4J<< CD96OL9A<S D94>F<6AB= @BMABEF<  
 

$<EGAB> 1.1 - "D74AO GCD46?9A<S < 7454D<FAO9 D4;@9DO " -310 
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1.2.5 (GA>J<< B7D4A<K9A<S @BMABEF< 
1.2.5.1 #D< BC<E4A<< D45BFO HGA>J<< B7D4A<K9A<S @BMABEF< CD98CB?4749FES: 
4) ;4M<FO CB A4CDS:9A<R < FB>4@ BF>?RK9AO <?< ;A4K9A<S EBBF69FEF6GRM<I C4D4@9FDB6 A4IB8SFES 6 

8BCGEF<@OI CD989?4I; 
5) CD< CB84K9 C<F4A<S D9?9 A47DG;>< 6>?RK49FES K9D9; 6D9@S �#� (C4D4@9FD Āô=1); 

6) 6D9@S, ;484AAB9 C4D4@9FDB@ t1n, 5B?PL9 6D9@9A< �#� (C4D4@9FD ôô). 

1.2.5.2. "7D4A<K9A<9 4>F<6AB= @BMABEF<, 9E?< C4D4@9FD  A9 D469A 2 (6B 6E9I D9:<@4I D45BFO HGA>J<-
BA4?PAB7B D9?9, >DB@9 <ECB?P;B64A<S 97B 8?S CB8>?RK9A<S 8BCB?A<F9?PAB= A47DG;><) 

#BE?9 CB84K< A4 " -310 C<F4A<S, K9D9; 6D9@S �#� (C4D4@9FD ôô) 6>?RK49FES D9?9 A47DG;><. �E?< 6 
CDBJ9EE9 D45BFO 4>F<6A4S @BMABEFP, CBFD95?S9@4S A47DG;>B=, EF4A9F 5B?PL9 BEAB6AB7B CBDB74 A4 6D9@S 
5B?PL99, K9@ ;484AB C4D4@9FDB@ ôñþ, FB D9?9 A47DG;>< 6O>?RK<FES. #B6FBDAB9 6>?RK9A<9 A47DG;>< CDB<;B=-
89F K9D9; 6D9@S �#� <?< K9D9; 6D9@S, ;484AAB9 C4D4@9FDB@ ôñö (6 ;46<E<@BEF< BF FB7B, >4>B9 <; 6D9@9A 
5B?PL9) (D<EGAB> 1.2). 

�A4K9A<9 BEAB6AB7B CBDB74 < D4EK9F C9D97DG;>< CB @BMABEF< ;46<E<F BF ;A4K9A<S C4D4@9FD4 Āþ. 
#D< rPn=0 @BMABEFP, CBFD95?S9@4S A47DG;>B=, D4EEK<FO649FES CB >4:8B= H4;9 BF89?PAB < ED46A<649FES 

E BEAB6AO@ CBDB7B@, D4EEK<F4AAO@ >4>: 
"EAB6AB= CBDB7 (>�F) = (<Pnn= * <P1F=) / (100*3),  789 

 <Pnn= – EG@@4DA4S AB@<A4?PA4S @BMABEFP A47DG;>< 6  >�F; 
 <P1F= – BEAB6AB= CBDB7 6 CDBJ9AF4I. 

#D< rPn=1  EG@@4DA4S @BMABEFP, CBFD95?S9@4S A47DG;>B= CB 6E9@ FD9@ H4;4@, ED46A<649FES E C9D6O@ 
CBDB7B@, D4EEK<F4AAO@ >4>: 

#9D6O= CBDB7 (>�F) = (<Pnn= * <P1F=) / 100,  789 
 <Pnn= – EG@@4DA4S AB@<A4?PA4S @BMABEFP A47DG;>< 6  >�F; 
 <P1F= – BEAB6AB= CBDB7 6 CDBJ9AF4I. 

"8AB6D9@9AAB @BMABEFP, CBFD95?S9@4S A47DG;>B=, D4EEK<FO649FES CB >4:8B= H4;9 BF89?PAB < ED46A<-
649FES EB 6FBDO@ CBDB7B@, D4EEK<F4AAO@ >4> (D4EK9F CBDB74 CBH4;AB + 20%): 

�FBDB= CBDB7 (>�F) = (<Pnn= * <P1F= *1,2) / (100*3),  789 
 <Pnn= – EG@@4DA4S AB@<A4?PA4S @BMABEFP A47DG;>< 6  >�F; 
 <P1F= – BEAB6AB= CBDB7 6 CDBJ9AF4I. 

#D96OL9A<9 CBFD95?S9@B= @BMABEFPR C9D6B7B <?< 6FBDB7B CBDB7B6 EK<F49FES CD96OL9A<9@ BEAB6AB7B 
CBDB74. 

#D< rPn=2 EG@@4DA4S @BMABEFP, CBFD95?S9@4S A47DG;>B=, ED46A<649FES E BEAB6AO@ CBDB7B@, D4EEK<F4A-
AO@ >4>: 

"EAB6AB= CBDB7 (>�F) = (<Pnn= * <P1F=) / 100,  789 
 <Pnn= – EG@@4DA4S AB@<A4?PA4S @BMABEFP A47DG;>< 6  >�F; 
 <P1F= – BEAB6AB= CBDB7 6 CDBJ9AF4I. 

 
 
"EAB6AB= CBDB7 
 
 
 
 BMABEFP 
 
 
 
 $9?9 A47DG;>< 
 

 
 

t1n - 6D9@S, K9D9; >BFBDB9 BF>?RK<FES D9?9 A47DG;>< CD< CD96OL9A<< CBFD95?S9@B= @BMABEFPR BEAB6AB7B 
CBDB74 

t1F - 6D9@S, A4 >BFBDB9 BF>?RK49FES D9?9 A47DG;>< CBE?9 BF>?RK9A<S CB CD96OL9A<R CBFD95?S9@B= @BMAB-
EFPR BEAB6AB7B CBDB74 

Att – 6D9@S �#� 
 

$<EGAB> 1.2 -  $45BF4 " -310 6 D9:<@9 B7D4A<K9A<S @BMABEF< CD< rrS=0, rrS=1, rrS=3 
 

1.2.5.3 "7D4A<K9A<9 4>F<6AB= @BMABEF< CD< D45BF9 HGA>J<BA4?PAB7B D9?9 CD<  rrS= 2 ( D9?9 <ECB?P;G9F-
ES 8?S CB8>?RK9A<S 8BCB?A<F9?PAB= A47DG;><) 

#BE?9 CB84K< A4 " -310 C<F4A<S, K9D9; 6D9@S �#� (C4D4@9FD Att) 6>?RK49FES D9?9 A47DG;><. +9D9; ;4-
89D:>G, BCD989?S9@GR C4D4@9FDB@ <ôñò= <?< C4D4@9FDB@ <ôòö= (6 ;46<E<@BEF< >4>B9 6D9@S 5B?PL9), 6>?RK4-
9FES HGA>J<BA4?PAB9 D9?9, CB8>?RK4S 8BCB?A<F9?PAGR A47DG;>G. �E?< 6 CDBJ9EE9 D45BFO 4>F<6A4S @BM-
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ABEFP, CBFD95?S9@4S A47DG;>B=, EF4A9F 5B?PL9 8BCB?A<F9?PAB7B CBDB74 (?<A<S 2 D<E.1.3) A4 6D9@S 5B?PL99, 

K9@ ;484AB C4D4@9FDB@ <ôòþ=, FB HGA>J<BA4?PAB9 D9?9 6O>?RK<FES.  
#B6FBDAB9 6>?RK9A<9 HGA>J<BA4?PAB7B D9?9 CDB<;B=89F: 
4) CD<  ò=0, K9D9; 6D9@S, ;484AAB9 C4D4@9FDB@ ôòö (@B@9AF 6>?RK9A<S HGA>J<BA4?PAB7B D9?9 - ?<-

A<S <b= A4 D<E.1.3.); 
b) CD< ò=1, >B784 @BMABEFP, CBFD95?S9@4S A47DG;>B=, G@9APL<FES 8B CBDB74 6>?RK9A<S 8BCB?A<-

F9?PAB= A47DG;>< (?<A<<  3 A4 D<E.1.3) (@B@9AF 6>?RK9A<S HGA>J<BA4?PAB7B D9?9 - ?<A<S <a= A4 D<E.1.3.); 
c) CD<  ò=2 6 ;46<E<@BEF< >4>B9 EB5OF<9 (a <?< b)  A4EFGC<F C9D6O@. 

�E?< 6 CDBJ9EE9 D45BFO 4>F<6A4S @BMABEFP, CBFD95?S9@4S A47DG;>B=, EF4A9F 5B?PL9 BEAB6AB7B CBDB74 
(?<A<S 1 A4 D<E.1.3) A4 6D9@S 5B?PL99, K9@ ;484AB C4D4@9FDB@ <t1n=, FB 6O>?RK<FES HGA>J<BA4?PAB9 D9?9 < 
D9?9 A47DG;><. 

#B6FBDAO= J<>? 6>?RK9A<S D9?9 A47DG;>< < HGA>J<BA4?PAB7B D9?9 A4KA9FES K9D9; 6D9@S �#� <?< K9D9; 
6D9@S, ;484AAB9 C4D4@9FDB@ " t1F" (6 ;46<E<@BEF< BF FB7B, >4>B9 <; 6D9@9A 5B?PL9) (D<EGAB> 1.3). 

 
 
 
 
 BMABEFP, CBFD95?S9@4S A47DG;>B= 
 
 
 
 
 
 
 
 
 
 
(GA>J<BA4?PAB9 D9?9, 6 D9:<@9 

GCD46?9A<S 8BCB?A<F9?PAB= A47DG;>B= 
 
 
$9?9 A47DG;>< 
 
 
 
 
 
 

1 – BEAB6AB= CBDB7  (C4D4@9FD <Āñö=) 
2 – 8BCB?A<F9?PAO= CBDB7 6O>?RK9A<S (C4D4@9FD <Āòö=) 
3 – 8BCB?A<F9?PAO= CBDB7 6>?RK9A<S (C4D4@9FD <Āòþ=) 

 

$<EGAB> 1.3 - $45BF4 " -310 6 D9:<@9 B7D4A<K9A<S @BMABEF< CD< =2 
 

�A4K9A<9 @BMABEF9= BEAB6AB7B CBDB74, 8BCB?A<F9?PAB7B CBDB74 < CBDB74 6>?RK9A<S 8BCB?A<F9?PAB= 
A47DG;>< ;46<ESF BF ;A4K9A<S C4D4@9FD4 <rPn=.  
       #D< rPn=0 @BMABEFP, CBFD95?S9@4S A47DG;>B=, D4EEK<FO649FES CB >4:8B= H4;9 BF89?PAB < ED46A<649FES 
E CBDB74@<, D4EEK<F4AAO@< >4>: 
       �A=>6=>9 ?>@>7 (:�B) = (<Pnn= * <P1F=) /( <100=*3),  789 

 <Pnn= – EG@@4DA4S AB@<A4?PA4S @BMABEFP A47DG;>< 6  >�F; 
 <P1F= – BEAB6AB= CBDB7 6 CDBJ9AF4I. 

       �>?>;=8B9;P=O9  ?>@>7 (:�B) = (<Pnn= *  <P2F=) /( <100=*3),  789 

<P2F= – 8BCB?A<F9?PAO= CBDB7 6 CDBJ9AF4I. 
       #D< rPn=1 D4EK9F BEAB6AB7B <  8BCB?A<F9?PAB7B CBDB7B6 BEGM9EF6?S9FES CB 4A4?B7<< E C.1.2.5.2  

#D< rPn=2 ;A4K9A<S CBDB7B6 6 ><?B64FF4I BCD989?SRFES >4>: 
       �A=>6=>9 ?>@>7 (:�B) = <Pnn= * <P1F= / <100=,  789 

 <Pnn= – EG@@4DA4S AB@<A4?PA4S @BMABEFP A47DG;>< 6  >�F; 
 <P1F= – BEAB6AB= CBDB7 6 CDBJ9AF4I. 

       �>?>;=8B9;P=O9  ?>@>7 (:�B) = <Pnn= * <P2F= / <100=,  789 

<P2F= – 8BCB?A<F9?PAO= CBDB7 6 CDBJ9AF4I. 
#D< ?R5OI ;A4K9A<SI  rPn, CBDB7 6>?RK9A<S 8BCB?A<F9?PAB= A47DG;>< BCD989?S9FES >4>: 
�>@>7 6:;NG9=8O (:�B) = (<Pnn= * <P2n=) /(<100=),  789 

<P2n= – CBDB7 6>?RK9A<S 8BCB?A<F9?PAB= A47DG;><  6 CDBJ9AF4I 
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1.2.6  (GA>J<< ;4M<FO 
1.2.6.1 �<8O ;4M<F 
" -310 6OCB?AS9F E?98GRM<9 6<8O ;4M<F CBFD95<F9?S: 

 -@4>E<@4?PA4S FB>B64S 6 H4;4I; 
 -BF ;4@O>4A<= A4 ;9@?R (CB FB>G AG?96B= CBE?98B64F9?PABEF<); 
 -CB @<A<@4?PAB@G ?<A9=AB@G A4CDS:9A<R; 
 -CB @4>E<@4?PAB@G ?<A9=AB@G A4CDS:9A<R; 
 -CB C9D9>BEG ?<A9=AOI A4CDS:9A<= (B5D4FAB= CBE?98B64F9?PABEF< CB A4CDS:9A<R); 
 -CB A4DGL9A<R CBDS8>4 K9D98B64A<S H4;; 
 ->BAFDB?P D45BFBECBEB5ABEF< CGE>4F9?S. 
   

1.2.6.2 #4D4@9FDO ;4M<F CB FB>G ;484RFES BFABE<F9?PAB AB@<A4?PAB7B FB>4 A47DG;>< In (C4D4@9FD <ind=) .  
1.2.6.3 �4M<F4 CB @4>E<@4?PAB@G FB>G 
�4M<F4 CB @4>E<@4?PAB@G FB>G S6?S9FES FD9IH4;AB=. "A4 ;4CGE>49FES, >B784 IBFS 5O B8<A <; H4;AOI 

FB>B6 8BEF<749F GEF46>< ED454FO64A<S. 
�4M<F4 <@99F 6O89D:>G 6D9@9A<. �O89D:>4 @B:9F 5OFP A9;46<E<@B= (CBEFBSAAB=) <?< ;46<E<@B= 

(B5D4FAB ;46<E<@B= - SIT; BK9AP B5D4FAB ;46<E<@B= - VIT <?< LTI; KD9;6OK4=AB B5D4FAB ;46<E<@B= - EIT; 
G?PFD4 B5D4FAB ;46<E<@B=-UIT, 6O89D:>4 F<C4 RI) - >D<6O9 CD<6989AO 6 #D<?B:9A<< 1. 

#D< ;4M<F9 E A9;46<E<@B= 6O89D:>B= 6D9@9A< (D<E.1.4) D9?9 A47DG;>< BF>?RK49FES, 9E?< FB> CB B8AB= <; 
H4; 5B?PL9 ;484AAB7B 6 F9K9A<9 6D9@9A< T (C4D4@9FD  <i = t= ). 
       
 

  Is = <i=S= (>D4FABEFP ED454FO64A<S) * In (AB@<A4?PAO= FB> 
A47DG;><), 4 T - 6D9@9A< ;489D:>< ED454FO64A<S ;4M<FO 
 #D<@9D. #D< i=S = 4.0,  In = 10,  i = t  = 10.0, D9?9 A47DG;>< 
6O>?RK<FES K9D9; 10 E9>GA8, CBE?9 FB7B >4> B8<A <; H4;AOI FB>B6 
CD96OE<F 40 4@C9D. 
 
 
 
 
 
 
 
 

$<EGAB> 1.4. #D<AJ<C ;4M<FO E A9;46<E<@B= 6O89D:>B= 6D9@9A< 
 
 

 
$45BF4 ;4M<FO E ;46<E<@B= 6O89D:>B= 6D9@9A< (D<E.1.5) 
EBBF69FEF6G9F EF4A84DF4@  1� 60255-3 < BS 142 
 
 
 In EBBF69FEF6G9F GEF46>9 <ind= (AB@<A4?PAO= FB> 
A47DG;><); 

 T (C4D4@9FD <i = t= - CBEFBSAA4S 6D9@9A< D45BFO 
;4M<FO) – EBBF69FEF6G9F 6D9@9A< ;489D:><  
ED454FO64A<S 8?S 10 In. 
 �?S BK9AP 5B?PL<I FB>B6 ;4M<F4 <@99F 
I4D4>F9D<EF<>G E A9;46<E<@B= 6O89D:>B= 6D9@9A<: 
   
 
 

$<EGAB> 1.5 - #D<AJ<C ;4M<FO E ;46<E<@B= 
6O89D:>B= 6D9@9A<   
 

� CD<?B:9A<< 1 CD<6989AO 7D4H<>< 8?S CBEFBSAAB= 6D9@9A< D45BFO ;4M<FO D46AB= 1 E9>GA89 ( C4D4@9FD 
<i = t=). #D< GEF4AB6>9 8DG7B7B ;A4K9A<S CBEFBSAAB= 6D9@9A<, 6D9@S ED454FO64A<S ;4M<FO <;@9AS9FES CDBCBD-
J<BA4?PAB CBEFBSAAB= 6D9@9A< ( A4CD<@9D CD<   <i = t==10 E9>GA8 6D9@S ED454FO64A<S ;4M<FO CD< F4>B= :9 
>D4FABEF< FB>B6 G69?<K<FES 6 10 D4;). 

1.2.6.4 �4M<F4 BF ;4@O>4A<= A4 ;9@?R:  
-;4CGE>49FES, >B784 FB> ;4@O>4A<S A4 ;9@?R 8BEF<749F GEF46>< ED454FO64A<S (C4D4@9FD <i_S=); 
-D9?9 A47DG;>< BF>?RK49FES, 9E?< FB> ;4@O>4A<S A4 ;9@?R 5B?PL9 ;484AAB7B 6 F9K9A<9 6D9@9A< T 

(C4D4@9FD <i_t=). 
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1.2.6.5 �4M<F4 CB A4CDS:9A<R 
� ;4M<F4I CB A4CDS:9A<R " -310  C9D98 6>?RK9A<9@ A47DG;>< CDB69DS9F EBBF69FEF6GRM<9 GEF46>< <, 6 

;46<E<@BEF< BF <I ;A4K9A<S, D4;D9L49F ?<5B ;4CD9M49F 6>?RK9A<9 A47DG;><; CBE?9 6>?RK9A<S A47DG;>< 
>BAFDB?P CB A4CDS:9A<S@ EBID4AS9FES. 

� ;4M<F4@ CB A4CDS:9A<S@ BFABESFES: 
 - CB @<A<@4?PAB@G ?<A9=AB@G A4CDS:9A<R (ED454FO649F, 9E?< IBFS 5O B8AB <; ?<A9=AOI A4CDS:9A<= 
@9APL9 GEF46>< (C4D4@9FD <U = S=) 6 F9K9A<9 6D9@9A<, ;484AAB7B C4D4@9FDB@ <U = t=); 
 - CB @4>E<@4?PAB@G ?<A9=AB@G A4CDS:9A<R (ED454FO649F, 9E?< IBFS 5O B8AB <; ?<A9=AOI A4CDS:9A<= 
5B?PL9 GEF46>< (C4D4@9FD  <U = S=) 6 F9K9A<9 6D9@9A<, ;484AAB7B C4D4@9FDB@ <U = t=);  

 - CB C9D9>BEG  ?<A9=AOI A4CDS:9A<= (ED454FO649F, 9E?< D4;A<J4 @9:8G 459ABвCNщ8<8 ;A4K9A<S@< 
?<A9=AOI A4CDS:9A<= 5B?PL9 GEF46>< (C4D4@9FD <U # S=) 6 F9K9A<9 6D9@9A<, ;484AAB7B C4D4@9FDB@ <U # t=). 

1.2.6.6 �4M<F4 CB CBDS8>G K9D98B64A<S H4; ED454FO649F CD< A4DGL9A<< CBDS8>4 K9D98B64A<S H4; <?< <I 
E?<C4A<<, BF>?RK49F D9?9 A47DG;>< < 5?B><DG9F 97B 84?PA9=LGR D45BFG.   

1.2.6.7 �BAFDB?P D45BFBECBEB5ABEF< CGE>4F9?S (CD< Cci=1). �E?< 9EFP FB>< CD< 6O>?RK9AAB@ D9?9, FB 
CGE>4F9?P EK<F49FES A9<ECD46AO@. �4?PA9=L4S D45BF4 " -310 5?B><DG9FES. %5DBE 464D<< 6B;@B:9A FB?P>B 
EASF<9@ C<F4A<S. 

 
1.3 '%�"��3 1�%#�'�&�*�� 

"7D4A<K<F9?P @BMABEF< " -310 CD98A4;A4K9A 8?S Q>EC?G4F4J<< 6 E?98GRM<I GE?B6<SI: 
 &9@C9D4FGD4 B>DG:4RM9= ED98O BF @<AGE 35 8B +55 º%; 
 �F@BEH9DAB9 846?9A<9 BF 84 8B 106,7 >#4; 
 "FABE<F9?PA4S 6?4:ABEFP 6B;8GI4 (CD< F9@C9D4FGD9 +25 º%) 30 & 80% . 

 
1.4 �" #���& #"%&���� 
�B@C?9>F CBEF46>< CD<6989A 6 F45?<J9 1.7. 

 
&45?<J4 1.7 -  �B@C?9>F CBEF46>< 
!4<@9AB64A<9 %B>D4M9A<9 
�?B> " -310 " -310 
�<HH9D9AJ<4?PAO= FD4AEHBD@4FBD (FD4AEHBD@4FBD AG?96B= CBE?98B64F9?PABEF<) *  
�459?P E6S;< E  #� CB RS-232*  KC-01 

*#BEF46?SRFES CB EB7?4EB64A<R E CBFD95<F9?9@ 
  

1.5 '%&$"�%&�" � $��"&� 
" -310 S6?S9FES @<>DBCDBJ9EEBDAO@ J<HDB6O@ GEFDB=EF6B@ E 6OEB>B= EF9C9APR A489:ABEF< < 

FBKABEF<. "C9D4F<6AB7B C<F4A<S A9 FD95G9FES – >BAFDB?<DG9@B9 A4CDS:9A<9 S6?S9FES B8AB6D9@9AAB 
A4CDS:9A<9@ C<F4A<S.  

" -310 <@99F FD< 6EFDB9AAOI  &&, K9D9; >BFBDO9 CDB8964RFES E<?B6O9 H4;AO9 CDB6B84. 
 

2. �%#"�0�"��!�� #" !��!�+�!�2 
 

2.1.  �$/ ���"#�%!"%&� 
 

��#$�-��&%3 %� "%&"3&��0!" "&�$/��&0 � $� "!&�$"��&0 '%&$"�%&�". 
 �B@CBA9AFO GEFDB=EF64 @B7GF A4IB8<FPES CB8 A4CDS:9A<9@ E9F<. 
 ��#$�-��&%3 "&�$/��&0 � $� "!&�$"��&0 ��-�-�� "� "�"$'�"��!��, �%�� "!" 

#"���2+�!" � �/)"�!/  �"!&��&�   '%&$"�%&��. 
 ��#$�-��&%3 1�%#�'�&�$"��&0 '%&$"�%&�" � '%�"��3) �/%"�"� ����!"%&�. 

 

��#$�-��&%3 1�%#�'�&�*�3 '%&$"�%&�� %  �)�!�+�%�� � #"�$����!�3 � 
�"$#'%�. 

         !� �"#'%���&%3 #"#���!�� �"�/ � '%&$"�%&�". 
 
'EFDB=EF6B A9 CD98A4;A4K9AB 8?S Q>EC?G4F4J<< 6 GE?B6<SI 6<5D4J<< < G84DB6. 
!9 8BCGE>49FES CBC484A<9 6?47< A4 6IB8AO9 >BAF4>FO >?9@@AOI >B?B8B> < 6AGFD9AA<9 Q?9@9AFO GEFDB=EF64. 
!9 8BCGE>49FES <ECB?P;B64A<9 GEFDB=EF64 6 47D9EE<6AOI ED984I E EB89D:4A<9@ 6 6B;8GI9 ><E?BF, M9?B-

K9=, @4E9? < F. C. 
 
#D< EB5?R89A<< CD46<? Q>EC?G4F4J<< GEFDB=EF6B 59;BC4EAB 8?S <ECB?P;B64A<S. 

 
2.2   '#$����!�� " -310 
2.2.1 $9:<@O GCD46?9A<S 
" -310 <@99F CSFP D9:<@B6 GCD46?9A<S: 

 -5?B><DB64A<S >?46<4FGDO; 
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 -@<A<@4?PAB7B >B?<K9EF64  GEF4AB6BKAOI C4D4@9FDB6 (84?99 6 F9>EF9 $ �'#);   
 -GDB6AS CB?P;B64F9?S; 
 -GDB6AS A4?48K<>4; 
 - 8<EF4AJ<BAAB7B GCD46?9A<S. 

 �B 6E9I D9:<@4I D45BFO 6B;@B:9A: 
 -CDBE@BFD <;@9DS9@OI < 6OK<E?S9@OI C4D4@9FDB6 (F45?<J4 1.4). �<EF4A<9 C4D4@9FDB6 6OCB?AS9FES 
>ABC>4@< �!�� < ���$); 
 -CDBE@BFD :GDA4?4 464D<= (C.2.4.8). 
�!� �!��: " -310 #"%&���3�&%3 #$� '%&�!"���!!"  $��� � $ �'#. ��3 �� �!�!�3 

#�$� �&$� !�"�)"�� " � $��� � !����+��� �/��%&� #�$� �&$ �� %#�%�� $ �'# (C.2.2.5).  
2.2.2 $9:<@ ;45?B><DB64AAB= >?46<4FGDO 

  #D< ;45?B><DB64AAB= >?46<4FGD9 A96B;@B:9A CDBE@BFD < <;@9A9A<9 CDB7D4@@<DG9@OI C4D4@9F-
DB6. 

#D< ;45?B><DB64AAB= >?46<4FGD9, A4:4F<9 >ABC>< '%&�!"��� CD<6B8<F  > CBS6?9A<R A4 <A8<>4FBD9 EB-
B5M9A<S "LOC".  �?S D4;5?B><DB64A<S >?46<4FGDO A9B5IB8<@B CB6FBDAB A4:4FP >ABC>G '%&�!"���.  �47BD4-
9FES E69FB8<B8 '%&�!"���, 4 A4 <A8<>4FBD9 @<749F <0=. �ABC>4@< ���$) < �!�� A45<D49FES J<HD4 C4DB?S 
CB?P;B64F9?S BF 1 8B 9 < A4:<@49FES >ABC>4 ��#/%�$/�/� . �E?< C4DB?P  69D9A, >?46<4FGD4  D4;5?B><DB64A4. 
�E?< CBE?9 D4;5?B><DB64A<S >?46<4FGDO A9 A4:<@49FES A< B8A4 >ABC>4 6 F9K9A<9 15 E < GEF4AB6>4 5?B><DB6-
>< A9 EASF4 CB?P;B64F9?9@, >?46<4FGD4 EAB64 5?B><DG9FES. 

#D< D4;5?B><DB64AAB= >?46<4FGD9 6B;@B:AB: 
 -     D45BF4 6 $ �'#; 

- <;@9A9A<9 < CDBE@BFD C4D4@9FDB6 GDB6AS CB?P;B64F9?S; 
- CDBE@BFD C4D4@9FDB6 GDB6AS A4?48K<>4. 

2.2.3 $ �'# 
$ �'# CD98A4;A4K9A 8?S GCDBM9A<S D45BFO B5E?G:<64RM97B C9DEBA4?4 E " -310. 
#D< C9D6B@ 6>?RK9A<< " -310 5G89F D45BF4FP 6 D9:<@9 $ �'# (E69F<FES ;9?9AO= <A8<>4FBD   < �К'�=). 
�  $ �'# 8?S ABD@4?PAB= D45BFO " -310 CD< <ECB?P;B64A<< 6AGFD9AA<I &&  8BEF4FBKAB GEF4AB6<FP  C4-

D4@9FD Pnn (AB@<A4?PA4S  4>F<6A4S @BMABEFP A47DG;><, F45?<J4 1.5 ) <, CD< A9B5IB8<@BEF<, C4D4@9FDO t1n 
(6D9@S, K9D9; >BFBDB9 BF>?RK<FES D9?9 A47DG;>< CD< CD96OL9A<< CBFD95?S9@B= @BMABEFPR BEAB6AB7B CBDB74 
, F45?<J4 1.5) < t1F (6D9@S, A4 >BFBDB9 BF>?RK49FES D9?9 A47DG;>< CBE?9 BF>?RK9A<S CB CD96OL9A<R CBFD95-
?S9@B= @BMABEFPR BEAB6AB7B CBDB74, F45?<J4 1.5). 

#D< D45BF9 E 6A9LA<@< && 8BCB?A<F9?PAB A9B5IB8<@B GEF4AB6<FP E?98GRM<9 C4D4@9FDO: 
 - F<C && (C4D4@9FD tPt, F45?<J4 1.5), 6A9LA<9 ; 
 - AB@<A4?PAO= FB> && (C4D4@9FD tnt, F45?<J4 1.5). 

$45BF4 6 $ �'# BF?<K49FES BF D45BFO A4 GDB6A9 CB?P;B64F9?S F9@, KFB C4D4@9FDO, A9 6>?RK9AAO9 6 
EC<EB> $ �'#, CD<A<@4RFES D46AO@< ;46B8E><@ GEF4AB6>4@. 

�!� �!��: �%�� �����-���" #$"�$�  �$'� /� #�$� �&$/ �� �!�!/ #"�0�"��&���  
��� !����+��" , !" !� ���2+�!/ � %#�%"� $ �'#,  &" #$� #�$�)"�� � $���  $ �'#  � �%&" 
1&�) �� �!�!�� �'�'& �"%%&�!"���!/ ���"�%��� #�$� �&$/.  

#4D4@9FDO, A9 6>?RK9AAO9 6 EC<EB> 6 QFB@ D9:<@9, A9 <;@9ASRFES < A9 CDBE@4FD<64RFES. $45BF4 E C4-
D4@9FD4@<, 6>?RK9AAO@< 6 EC<EB> F4>4S :9, >4> < A4 GDB6A9 CB?P;B64F9?S. 

�>?RK9A<9 ?R5B7B C4D4@9FD4 6 EC<EB> $ �'# < 6O>?RK9A<9 D9:<@4 $ �'# 6B;@B:AB FB?P>B A4 
GDB6A9 A4?48K<>4. 

#D< 6O>?RK9A<< D9:<@4 $ �'# (GEF4AB6>9 C4D4@9FD4 Sin=0) E69FB8<B8 < �К'�= 74EA9F. � D9:<@9 CB?P-
;B64F9?S 6O6B8<FES 69EP EC<EB> C4D4@9FDB6, AB 8?S <;@9A9A<S C4D4@9FD4 A9B5IB8<@B: 

->ABC>4@< �!�� < ���$) 6O5D4FP 6>?RK49@O= C4D4@9FD; 
 -A4:4FP B8AB6D9@9AAB >ABC>< �!�� < ���$) (8B?:A4 <EK9;AGFP FBK>4 6 EF4DL9@ D4;DS89 <A8<>4FBD4 

@A9@BA<><). 
2.2.4 'DB69AP CB?P;B64F9?S 
�?S  CDBE@BFD4 < <;@9A9A<S C4D4@9FDB6 GDB6AS CB?P;B64F9?S A9B5IB8<@B A4:4FP >ABC>G '%&�!"���, 

CD< QFB@ ;47BD49FES E69FB8<B8 '%&�!"���. �<EF4A<9 C4D4@9FDB6 >ABC>4@< �!�� < ���$),  6IB8 6 <;@9A9-
A<9 C4D4@9FD4 - >ABC>4 '%&�!"��� (;A4K9A<9 C4D4@9FD4 A4K<A49F @<74FP), <;@9A9A<9 ;A4K9A<S C4D4@9FD4  - 
>ABC>4@< �!�� < ���$),  ;4C<EP C4D4@9FD4 - >ABC>4 ��#/%�$/�/�, C9D9IB8 B5D4FAB 6 @9AR 59; ;4C<E< – 
>ABC>4 '%&�!"���. #D<  BFEGFEF6<< A4:4F<S ?R5B= <; >ABCB> 6 F9K9A<9 30 E, " -310 C9D9IB8<F 6 <EIB8AB9 
EBEFBSA<9. 

�E?< <;@9A9A<9 C4D4@9FD4 ;4CD9M9AB (7BD<F FBK>4 6 ED98A9@ D4;DS89   <A8<>4FBD4 @A9@BA<>< 
C4D4@9FD4), FB <;@9A9A<9 QFB7B C4D4@9FD4 6B;@B:AB FB?P>B A4 GDB6A9 A4?48K<>4 CBE?9 EASF<S ;4CD9F4. 

2.2.5 'DB69AP A4?48K<>4 
�IB8 A4 GDB69AP A4?48K<>4 
!4:4FP A4 >ABC>G '%&�!"��� 6 F9K9A<9 5 E. �E?< GDB69AP ;4M<M9A C4DB?9@, A4 <A8<>4FBD9 CBS6<FES 

EBB5M9A<9 "Ā". �47BD49FES E69FB8<B8 '%&�!"���, 4 A4 <A8<>4FBD9 ;A4K9A<S C4D4@9FD4 @<749F <000=. 
�ABC>4@< ���$) < �!�� CBE?98B64F9?PAB A45D4FP  FD< J<HDO C4DB?S A4?48K<>4 BF 1 8B 9, D4;89?SS A45BD 
A4:4F<9@  >ABC>< ��#/%�$/�/�. �E?< C4DB?P A9  69D9A, ;47BD<FES "Ā E @<74A<9@ 6 EF4DL9@ D4;DS89 <A8<-
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>4FBD4 ;A4K9A<S < K9D9; 15 E " -310 6B;6D4F<FES  6 <EIB8AB9 EBEFBSA<9, <A4K9 A4 <A8<>4FBD9 CBS6?S9FES 
C9D6O= C4D4@9FD @9AR A4?48K<>4. 

�<EF4A<9 C4D4@9FDB6 >ABC>4@< �!�� < ���$),  6IB8 6 <;@9A9A<9 C4D4@9FD4 - >ABC>4 '%&�!"��� (;A4-
K9A<9 C4D4@9FD4 A4K<A49F @<74FP), <;@9A9A<9 ;A4K9A<S C4D4@9FD4  - >ABC>4@< �!�� < ���$),  ;4C<EP C4D4-
@9FD4 - >ABC>4 ��#/%�$/�/�, C9D9IB8 B5D4FAB 6 @9AR 59; ;4C<E< – >ABC>4 '%&�!"���. #D<  BFEGFEF6<< 
A4:4F<S ?R5B= <; >ABCB> 6 F9K9A<9 30 E, " -310 C9D9IB8<F 6 <EIB8AB9 EBEFBSA<9. 

#D< D45BF9 " -310 A4 GDB6A9 A4?48K<>4 7BD<F 89ESF<KA4S FBK>4 6 @?48L9@ D4;DS89 <A8<>4FBD4 @A9@B-
A<><. 

!4 GDB6A9 A4?48K<>4 8BEFGCABEFP ?R5B7B C4D4@9FD4 A4 GDB6A9 CB?P;B64F9?S @B:9F 5OFP ;4CD9M9A4 <?< 
D4;D9L9A4 B8AB6D9@9AAO@ A4:4F<9@ >ABCB> '%&�!"��� < �!��. �4CD9F 8BEFGC4 <A8<J<DG9FES 89ESF<KAB= 
FBK>B= 6 ED98A9@ D4;DS89  <A8<>4FBD4 @A9@BA<><. 

!4 GDB6A9 A4?48K<>4 6B;@B:AB 6>?RK9A<9 6 EC<EB> C4D4@9FDB6 D9:<@4 $ �'# ?R5B7B 8BCB?A<F9?PAB7B 
C4D4@9FD4. �?S QFB7B A9B5IB8<@B:  
  ->ABC>4@< �!�� < ���$) 6O5D4FP 6>?RK49@O= C4D4@9FD; 

-A4:4FP B8AB6D9@9AAB >ABC>< �!�� < ���$) (8B?:A4 <EK9;AGFP FBK>4 6 EF4DL9@ D4;DS89 <A8<>4FBD4 
@A9@BA<><). 

 �?S <E>?RK9A<S C4D4@9FD4 <; D9:<@4 $ �'# A9B5IB8<@B: 
->ABC>4@< �!�� < ���$) 6O5D4FP <E>?RK49@O= C4D4@9FD; 
-A4:4FP B8AB6D9@9AAB >ABC>< �!�� < ���$). 

�E?< C4D4@9FD <E>?RK9A <; EC<E>4 C4D4@9FDB6 D9:<@4 $ �'#, FB 6 EF4DL9@ D4;DS89 <A8<>4FBD4 
@A9@BA<>< 7BD<F 89ESF<KA4S FBK>4. 

2.2.6 'EF4AB6>4 ;46B8E><I C4D4@9FDB6 
'EF4AB6>4 ;46B8E><I C4D4@9FDB6 6B;@B:A4 86G@S ECBEB54@<. 
%CBEB5 C9D6O=. 'EF4AB6<FP C4D4@9FD PPP=1. #BE?9 6OIB84 <; D9:<@4 GEF4AB6>< C4D4@9FDB6 6E9 

;46B8E><9 C4D4@9FDO 5G8GF 6BEEF4AB6?9AO (>DB@9 C4DB?S A4?48K<>4). 
%CBEB5 6FBDB=. #D< CB84K9 C<F4A<S A4 " -310 G89D:4FP 6 F9K9A<9 86GI E9>GA8 A4:4FO@< >ABC>< 

'%&�!"��� < ��#/%�$/�/�. �E9 ;46B8E><9 C4D4@9FDO, 6 FB@ K<E?9 <  C4DB?P A4?48K<>4, 5G8GF 
6BEEF4AB6?9AO (C4DB?P A4?48K<>4 -  123). 

#BE?9 6OCB?A9A<S CDBJ98GDO GEF4AB6>< ;46B8E><I C4D4@9FDB6, " -310 A4KA9F D45BFG 6 $ �'#, 6 EC<E>9 
>BFBDB7B A4IB8SFES C4D4@9FDO: 

- F<C && (6A9LA<9 <?< 6AGFD9AA<9), tPt; 
- AB@<A4?PAO= FB> && (GEF4A46?<649FES, 9E?< && 6A9LA<9), tnt; 
- AB@<A4?PA4S @BMABEFP A47DG;><, Pnn. 

  
2.3 #"��"&"��� � �%#"�0�"��!�2 
�!� �!��! 
������� !� #$��!��!�+�!" ��3 �"  '&�*�� !��$'��� #$� �"$"&��) �� /��!�3). 

#"1&" ' � *�#� #�&�!�3 �/)"�!/) �"!&��&"� $��� !��$'��� !�"�)"�� " 
'%&�!"��&0 ��&" �&�+�%��� �/��2+�&��� (#$��")$�!�&���) ��� �) �!��"��.  
!B@<A4? 6O5<D49FES 6 EBBF69FEF6<< E CB8>?RK49@O@< J9CS@<, AB A9 8B?:9A CD96OL4FP 8?S 

>BAF4>FB6 1,2,3 – 15 �, 8?S >BAF4>FB6 4-9 – 6,3 �. 
�?S CB6OL9A<S Q>EC?G4F4J<BAAOI E6B=EF6 D9>B@9A8G9FES GEF4AB6<FP CD98BID4A<F9?< (6EF46>< C?46><9 

<?< <I 4A4?B7<)  6 E?98GRM<9 J9C< (C9D9K<E?9A<9 6 CBDS8>9 A9B5IB8<@BEF<, K9D9; 89H<E – D9>B@9A8G9@O= 
AB@<A4? CD98BID4A<F9?S): 

1) J9C< C<F4A<S " -310 (27,28, 30, 31 - L1,L2,L3, N) -1 A; 
2) J9C< 8<EF4AJ<BAAB7B GCD46?9A<S (51,52), RS-485 (33,34,35) – 0,5 �. 

2.3.1 #D< D45BF9 E A47DG;>B= @BMABEFPR BF 3 >�F 8B 30 >�F 8BCGE>49FES <ECB?P;B64A<9 6EFDB9AAOI 
FB>B6OI FD4AEHBD@4FBDB6. �?S QFB7B A9B5IB8<@B CDBCGEF<FP CDB6B84, <8GM<9 > A47DG;>9, 6 B>A4 A4 >BDCGE9 
" -310 (>4:8O= H4;AO= 6 BF89?PAB9 B>AB). 

#D< <ECB?P;B64A<< A47DG;>< E 5B?PL9= @BMABEFPR, CB8>?RK<FP FB>B6O9 FD4AEHBD@4FBDO E 
AB@<A4?PAO@ 6OIB8AO@ FB>B@ 5 � 6 EBBF69FEF6<< E D<EGA>B@ 2.1. 

2.3.2 #DBCGEF<FP K9D9; 8<HH9D9AJ<4?PAO= FB>B6O= FD4AEHBD@4FBD  (FD4AEHBD@4FBD AG?96B= 
CBE?98B64F9?PABEF<) 6E9 FD< H4;AOI CDB6B84 < CB8>?RK<FP > 97B > " -310. 

2.3.3 #B8>?RK<FP " -310 > Q?9>FD<K9E>B= E9F< 6 EBBF69FEF6<< E D<EGA>B@ 2.1. 
2.3.4 �?S D45BFO E " -310 C9DEBA4?PAB7B >B@CPRF9D4 6 >4K9EF69 GCD46?SRM97B <?< >BAFDB?<DGRM97B E 

<ECB?P;B64A<9@ CDB7D4@@O <#4A9?P GCD46?9A<S " -310= A9B5IB8<@B: 
    -GEF4AB6<FP A4 #� CDB7D4@@G <#4A9?P GCD46?9A<S " -310=, ;4CGEF<6 CDB7D4@@G 

Setup_cpl_pl310(XX).exe, 789 )) – AB@9D 69DE<< CDB7D4@@O; 
  -CB8>?RK<FP D4;N9@ <RS-232= A4 ?<J96B= C4A9?< " -310 > D4;N9@G RS-232  #� >459?9@ KC--01; 
  -GEF4AB6<FP C4D4@9FD <rPP=1=. 
 
# D < @ 9 K 4 A < S 
1 #DB7D4@@4 Setup_cpl_pl310())).exe   D4;@9M9A4 A4 E4=F9 >B@C4A<< <!B64F9>-Q?9>FDB < (http://novatek-

electro.com/programmnoe_obespechenie.html) 
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2 �459?P �%-01 >B@C?9>FG9FES CB8 ;4>4;. �B;@B:AB E4@BEFBSF9?PAB9 <;7BFB6?9A<9 >459?S �%-01 
CB?P;B64F9?9@ 6 EBBF69FEF6<< E D<E. 2.2.  

 3 �?S D45BFO E " -310 8BCGE>49FES <ECB?P;B64A<9 CDB7D4@@, D4;D45BF4AAOI CB?P;B64F9?9@.  
 
2.3.5 #D< <ECB?P;B64A<< MODBUS CB8>?RK<FP ?<A<< E6S;< > >?9@@4@ 33,34,35 " -310. 'EF4AB6<FP 

C4D4@9FD <rPP=2=.  
2.3.6 #B84FP A4CDS:9A<9 A4 " -310.  
 
�!� �!��! " -310 #"%&���3�&%3 #$� �/%&����!!"� !" �!��0!"�  "-!"%&� 

!��$'��� $��!"� !'�2. � 1&"  %�'+��  $��� !��$'��� " -310 !� ���2+�&%3 �" '%&�!"��� 
!" �!��0!"�  "-!"%&� !��$'���. 

#BDS8B> 6>?RK9A<S D9?9 A47DG;>< BCD989?S9FES ;A4K9A<S@< C4D4@9FDB6 Att < APd (C. 2.4.1.).  

2.3.7 'EF4AB6<FP 6 @9AR A9B5IB8<@O9 ;A4K9A<S C4D4@9FDB6.  
2.3.8 %ASFP C<F4A<9 E " -310. 
2.3.9 #B8>?RK<FP @47A<FAO= CGE>4F9?P (6 84?PA9=L9@  #) A47DG;>< 6 EBBF69FEF6<< E D<EGA>B@ 2.1. 

# D < @ 9 K 4 A < 9 - �B784 D9?9 A47DG;>< 6>?RK9AB, FB ;4@>AGFO >BAF4>FO  5-6 < 8-9, CD< 6O>?RK9AAB@ D9?9 - 
;4@>AGFO >BAF4>FO 4-5 < 7-8. 

 

24

27

GND

N

51

!4<@9AB64A<9

X2

K1-2-com

МП1

T1

26

МП2

T1e

!4<@9AB64A<9

17

31

Tdif_e

T3b

L1_OUT1

K2
АВ

!4<@9AB64A<9

52

K1-1
K1-1-nc

L1

3

L3_OUT2

15

B RS-485

8

K1-1-com

T3

33

L2

2

L3_OUT1

4

A RS-485

GND_RS232

GND
25

L3

T4

4

L2_OUT1

T2b

18

28

K1-2-no

N

T1b

L2_OUT2

RxD_rs232

9

K1-2
35

K2-no

L1

T3e

L1_OUT2

T2

6

X1-1

23

K2-nc

L3

X1-2
OM-310

TxD_rs232

Tdif_b

K1-1-no

1
L2

5

К>=т

16

30

19

K2-com

Cont

14

К>=т

T2e

34 K1-2-nc

2

S1

3

К>=т

7

 
 

S1 – 88ABа=F8>==O9 6O:;NGаB9;P  9;9 К1 – @9;9 =а7@C7:8 

�� – а6B><аB8G9A:89 6O:;NGаB9;P  9;9 К2 – DC=:F8>=а;P=>9 @9;9 

��1 – <а7=8B=O9 ?CA:аB9;P 8>?>;=8B9;P=>9 
=а7@C7:8 

&1-&3 – 6=9H=89 && 

 

��2 – <а7=8B=O9 ?CA:аB9;P >A=>6=>9 =а7@C7:8 &4 – 88DD9@9=F8а;P=O9 &&  
 

�!� �!��: !� $�%'!�� #"����!" #"���2+�!�� !��$'��� ��� !'���"�" #$"�"��. � %�'+�� 
#$� �!�!�3 !��$'��� % �%#"�0�"��!��  !'���"�" #$"�"��, +�$�� �"�0*" ��((�$�!*���0-
!"�" && �"��!/ �/&0 #$"#'-�!/ +�&/$� #$"�"��: &$� (��!/)  � !'���"�.  

 
$<EGAB> 2.1 - %I9@4 CB8>?RK9A<S " -310 CD< <ECB?P;B64A<< 6A9LA<I && < CD< rrS=2  

(D45BF4 HGA>J<BA4?PAB7B D9?9 6 D9:<@9 D9?9 8BCB?A<F9?PAB= A47DG;><) 
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2.4 �%#"�0�"��!�� #" !��!�+�!�2 
 
# D < @ 9 K 4 A < 9 - #D< BC<E4A<< D45BFO " -310 CD98CB?4749FES, KFB BC<EO649@O9 ;4M<FO 6>?RK9AO  < 

6E9 A9B5IB8<@O9 8?S  D45BFO 84FK<>< CB8>?RK9AO.   
2.4.1 $45BF4 " -310 8B 6>?RK9A<S D9?9 A47DG;>< 
2.4.1.1 $45BF4 " -310 CBE?9 CB84K< C<F4A<S (C9D6B9 6>?RK9A<9) 
#BE?9 CB84K< C<F4A<S A4 <A8<>4FBD @A9@BA<>< A4 1-2 E9>GA8O  6O6B8<FES  "ô, 4 ;4F9@ C9D98 

6>?RK9A<9@  D9?9 A47DG;>< " -310 CDB69DS9F: 
  - >4K9EF6B E9F96B7B A4CDS:9A<S: CB?ABH4;ABEFP, E<@@9FD<KABEFP, 69?<K<AG  ?<A9=AB7B A4CDS:9A<S;  
  - CD46<?PAB9 K9D98B64A<9 H4;, BFEGFEF6<9 <I E?<C4A<S. 

#D< A4?<K<< ?R5B7B <; ;4CD9M4RM<I H4>FBDB6 D9?9 A47DG;>< A9 6>?RK49FES, 4 A4 <A8<>4FBD @A9@BA<>< 
6O6B8<FES EBBF69FEF6GRM<= >B8 464D<< < ;47BD49FES E69FB8<B8 ���$�3. 

 � ;46<E<@BEF< BF ;A4K9A<S C4D4@9FD4 SiP A4 <A8<>4FBD 6O6B8<FES: 
  - ?<A9=AB9 A4CDS:9A<9 Uab CD< SiP=0; 
 - 4>F<6A4S @BMABEFP (PoA) CD< SiP=1; 
  - B5D4FAO= BFEK9F 6D9@9A< �#� 6 E9>GA84I (Att) CD< SiP=2. 
#D< BFEGFEF6<< ;4CD9M4RM<I 6>?RK9A<9 H4>FBDB6 6>?RK9A<9 D9?9 A47DG;>< BCD989?S9FES ;A4K9A<9@ 

C4D4@9FD4  APd  (D45BF4 " -310 CBE?9 CB84K< C<F4A<S). #D< APd=0 D9?9 A47DG;>< A9 6>?RK<FES. �?S 
6>?RK9A<S D9?9  A47DG;>< 6 QFB@ E?GK49 A9B5IB8<@B B8AB6D9@9AAB A4:4FP >ABC>< ���$) < �!��. 

1) #D< APd=1 D9?9 A47DG;>< 6>?RK<FES K9D9; 6D9@S �#�. 
2) #D< APd=2 D9?9 A47DG;>< 6>?RK<FES K9D9; 2 E9>GA8O CBE?9 CB84K< C<F4A<S. 

"8AB6D9@9AAB E 6>?RK9A<9@ D9?9 A47DG;><  ;47BD49FES ;9?9AO= E69FB8<B8 !��$'���.  
$45BF4 " -310 CD< D4;D9L9AAB@  8<EF4AJ<BAAB@ GCD46?9A<< CB <AF9DH9=EG RS-232/RS-485 (dUd=1, 

dUd=2) D4EE@4FD<649FES 6 C. 2.4.5. 
$45BF4 " -310 CD< D4;D9L9AAB@  8<EF4AJ<BAAB@ GCD46?9A<< 6O>?RK4F9?9@ (dUE=1, dUE=2) 

D4EE@4FD<649FES 6 C. 2.4.6. 
2.4.1.2 $45BF4 " -310 CBE?9 BF>?RK9A<S <;-;4 464D<< 
$45BF4 " -310 6 QFB@ E?GK49 4A4?B7<KA4 D45BF9 CD< C9D6B@ 6>?RK9A<<, AB 6>?RK9A<9 D9?9 A47DG;>< A9 

;46<E<F BF ;A4K9A<S C4D4@9FD4 APd. 
�E?< CBE?9 464D<< ;4CD9M9AB �#� (Arr=0), FB 6>?RK9A<9 A47DG;>< A96B;@B:AB 8B 6O>?RK9A<S C<F4A<S 

" -310. �9=EF6<9  ;A4K9A<S C4D4@9FD4 Arr D4ECDBEFD4AS9FES A4 6E9 6<8O 464D<=, >DB@9 464D<= CB 
A4CDS:9A<R. �?S ;4CD9M9A<S �#� CD< 464D<SI CB A4CDS:9A<R A9B5IB8<@B <ECB?P;B64FP C4D4@9FDO U=r , U=r, 
UCr. 

2.4.1.3  $45BF4 " -310 CBE?9 BF>?RK9A<S CB CD96OL9A<R CBFD95?S9@B= @BMABEF< 
$45BF4 " -310 6 QFB@ E?GK49 BC<E4A4 6 C.1.2.5.  
2.4.2 $45BF4 " -310 CBE?9 6>?RK9A<S D9?9 A47DG;><  
#BE?9 6>?RK9A<S D9?9 A47DG;>< " -310 6OCB?AS9F: 
  - >BAFDB?P < B7D4A<K9A<9 CBFD95?S9@B= A47DG;>B= 4>F<6AB= < D94>F<6AB= @BMABEF< (C.1.2.5); 
     - ;4M<FG CB C9D97DG;>9 CB FB>G (C.1.2.6.3); 
     - ;4M<FG BF ;4@O>4A<= A4 ;9@?R  (C.1.2.6.4); 
      - ;4M<FG CB A4CDS:9A<R (@4>E<@4?PAB@G, @<A<@4?PAB@G, C9D9>BEG H4;) (C.1.2.6.5); 
 - >BAFDB?P D45BFBECBEB5ABEF< CGE>4F9?S (C.1.2.6.7). 
!4 <A8<>4FBD @B:9F 6O6B8<FPES <?< FB> H4;O �  <?< ;A4K9A<9 C4D4@9FD4,  6O5D4AAB7B CB?P;B64F9?9@. 

�A4K9A<9 C4D4@9FD4, 6O5D4AAB7B CB?P;B64F9?9@, @B:9F BFB5D4:4FPES CBEFBSAAB (SiC=0) <?<  6 F9K9A<9 15 E, 
4 ;4F9@ 6B;6D4M49FES <A8<>4J<S FB>4 H4;O � (SiC=1).  

2.4.3 $9:<@O D45BFO HGA>J<BA4?PAB7B D9?9 
(GA>J<<, 6OCB?AS9@O9 HGA>J<BA4?PAO@ D9?9, BCD989?SRFES C4D4@9FDB@  rrS. 
 #D< rrS =0 D9?9 <ECB?P;G9FES >4> D9?9 E<7A4?<;4J<< (E69FB8<B8O �! < $� A9 7BDSF). �BAF4>FO D9?9 ;4-

@O>4RFES CD< ?R5B= 464D<<, C9D9K<E?9AAB= 6 F45?. 2.8. 
#D< rrS = 1 D9?9 <ECB?P;G9FES >4> D9?9 6D9@9A< (7BD<F E69FB8<B8 $�): 6>?RK49FES K9D9; 6D9@S, ;484AAB9 

C4D4@9FDB@ <t12=, CBE?9 6>?RK9A<S D9?9 A47DG;><. 
#D< rrS = 2 D9?9 <ECB?P;G9FES 8?S GCD46?9A<S 6>?RK9A<9@ 8BCB?A<F9?PAB= A47DG;>< (7BD<F E69FB8<B8 

�!) (C.1.2.5.3).  
#D< rrS = 3 D9?9 <ECB?P;G9FES 8?S E<7A4?<;4J<< CD96OL9A<S ;484AAB7B GDB6AS D94>F<6AB= @BMABEF< 

(7BDSF E69FB8<B8O "�!" < "$�"): HGA>J<BA4?PAB9 D9?9 6>?RK9AB CD< CD96OL9A<< EG@@4DAB= CB 6E9@ FD9@ 
H4;4@ D94>F<6AB= @BMABEFPR ;A4K9A<S, ;484AAB7B C4D4@9FDB@ Prn (8BCGEF<@4S D94>F<6A4S @BMABEFP 
A47DG;><) < 6O>?RK9AB, 9E?< CD96OL9A<S A9F. 

#D< rrS = 4 D9?9 <ECB?P;G9FES 8?S E<7A4?<;4J<< CD96OL9A<S BEAB6AB7B CBDB74 4>F<6AB= @BMABEFPR 
(E69FB8<B8 $� @<749F). �A4K9A<9 CBDB74 D4EEK<FO649FES 6 EBBF69FEF6<< E C.1.2.5.2. 

# D < @ 9 K 4 A < 9 - �B784 HGA>J<BA4?PAB9 D9?9 6>?RK9AB, FB >BAF4>FO 1-2  D4;B@>AGFO, 4 >BAF4>FO 2-3 
;4@>AGFO.  

2.4.4 $45BF4 E <AF9DH9=EB@  RS-232/RS-485 CB CDBFB>B?G MODBUS 6 D9:<@9 RTU 
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" -310 CB;6B?S9F 6OCB?ASFP B5@9A 84AAO@< E 6A9LA<@ GEFDB=EF6B@ CB CBE?98B64F9?PAB@G <AF9DH9=EG 
CB CDBFB>B?G MODBUS. #D< 6OCB?A9A<< B5@9A4 CB <AF9DH9=EG  RS-485 <?< RS-232 7BD<F E<A<= E69FB8<B8 
<�����=.  

2.4.4.1 #4D4@9FDO >B@@GA<>4J<<: 
- 48D9E GEFDB=EF64: 1-247 (C4D4@9FD rSA); 
- E>BDBEFP C9D984K< 84AAOI: 9600 5B8, 19200 5B8 (C4D4@9FD rSS); 
- D94>J<S A4 CBF9DR E6S;<: CD98GCD9:89A<9 < CDB8B?:9A<9 D45BFO,  CD98GCD9:89A<9 < BF>?RK9A<9 
A47DG;><, CDB8B?:9A<9 D45BFO E BFEGFEF6<9@ CD98GCD9:89A<S (C4D4@9FD rSP); 

- B5A4DG:9A<9 6D9@9A< CD96OL9A<S BF69F4: 1c –120c (C4D4@9FD rSO); 
- HBD@4F C9D984649@B7B E?B64 – 8 5<F, 59; >BAFDB?S K9FABEF<,  864  EFBCB6OI 5<F4. 

2.4.4.2 'CD46?9A<9 " -310 BF >B@CPRF9D4 
%6S;P >B@CPRF9D4 E " -310 BEGM9EF6?S9FES CB CBE?98B64F9?PAB@G <AF9DH9=EG. %I9@4 CB8>?RK9A<S 

CD<6989A4 A4 D<E.2.2. �4:8O= " -310 <@99F <A8<6<8G4?PAO= >B@@GA<>4J<BAAO= 48D9E. �B@CPRF9D 
GCD46?S9F >4:8O@ " -310, D4;?<K4S <I CB 48D9EG. 

" -310 @B:9F D45BF4FP 6 Modbus E9FSI, D45BF4RM<I 6 D9:<@9 RTU.  
2.4.4.3. #DBFB>B? >B@@GA<>4J<< 
"5@9A @9:8G >B@CPRF9DB@ < " -310 BEGM9EF6?S9FES C4>9F4@< 84AAOI. (BD@4F C4>9F4 84AAOI CD<6989A 

6 F45?<J9 2.1. 

 
$<EGAB> 2.2 - %I9@4 CB8>?RK9A<S " -310 > >B@CPRF9DG 

 
&45?<J4 2.1 

START  <AF9D64? @B?K4A<S – 5B?99 4 @E CD< E>BDBEF< C9D984K< 9600 5B8, <?< 5B?99  
2 @E CD< E>BDBEF< C9D984K< 19200 5B8  

ADR  �B@@GA<>4J<BAAO= 48D9E " -310(8  5<F) 
CMD  �B8 >B@4A8O 8 5<F 
DATA 0  %B89D:4A<9 84AAOI: 

N*8 5<F 84AAOI (n<=24) &. 
DATA (n-1) 
CRC CHK low  CRC EG@@4 J<>?<K9E>B7B >BAFDB?S 

 16 5<F CRC CHK high 
END <AF9D64? @B?K4A<S – 5B?99 4 @E CD< E>BDBEF< C9D984K< 9600 5B8, <?< 5B?99  

2 @E CD< E>BDBEF< C9D984K< 19200 5B8 
  

2.4.4.4 CMD (>B8 >B@4A8O) < DATA (E<@6B?O 84AAOI)  
(BD@4F E<@6B?B6 84AAOI ;46<E<F BF >B@4A8AOI >B8B6.  
�B8 >B@4A8O –0x03, KF9A<9 n- E?B6. 
�?S CD<@9D4, KF9A<9 A9CD9DO6AOI 2 E?B6 BF A4K4?PAB7B 48D9E4 64H 6 " -310 E >B@@GA<>4J<BAAO@ 

48D9EB@ 01H (F45?. 2.2). 
�B8 >B@4A8O 0x06, ;4C<EP – B8AB E?B6B 
�ECB?P;B64A<9 84AAB= >B@4A8O A9 D9>B@9A8G9FES, F4> >4> ;4C<EP A9>BDD9>FAOI 84AAOI @B:9F 

CD<69EF< > BF>4;G " -310. 
�4C<EP 84AAOI 6B;@B:A4 FB?P>B CB 48D9E4@ CDB7D4@@<DG9@OI C4D4@9FDB6 (F45?. 1.5), ;4 <E>?RK9A<9@ 

C4D4@9FDB6, CD<6989AAOI 6 F45?<J9 2.3. 

3 
RxD 

GND 

1 

OM-310 X2 

�BAF 

8 

X1 

X2 

X1 

К>м?ьюте@ 

2 

�<?>4 8?S CB8>RK9A<S F9?9HBAAB= FDG5>< 
            PLUG-4P4C-P-C2 

"RS-232" 

�BAF 

4 

$B;9F>4 DB-9 

com-?>@т 

9 

1 

5 

!4<@9AB6 

!4<@9AB6 

6 

TxD 2 

3 

Tx

7 

RxD 

4 SG 
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�4C<EP C4D4@9FD4 BEGM9EF6?S9FES A9;46<E<@B BF GEF4AB6?9AAB= ;4M<FO A4?48K<>4 (;4C<EP CB ?<A<< 
E6S;< <@99F 5B?99 6OEB><= CD<BD<F9F). 

#D< ;4C<E< AB6B7B ;A4K9A<S C4D4@9FD4 6 SK9=>G, ;4M<M9AAGR $ �'#, C4D4@9FD 46FB@4F<K9E>< 
6O6B8<FES <;  QFB7B D9:<@4.  

&45?<J4 2.2 – �B@4A84 KF9A<S A9CD9DO6AOI 86GI E?B6 
 

�B@4A8AB9 EBB5M9A<9 "F69FAB9  EBB5M9A<9 

ADR  0x01 ADR  0x01 
CMD  0x03 CMD  0x03 
%F4DFB6O= 48D9E 84AAOI  0x00 

 0x64 
+<E?B 84AAOI 6 54=F4I  0x04 

+<E?B 84AAOI 6 E?B64I  0x00 
 0x02 

%B89D:4A<9 84AAOI CB 48D9EG 0x17 
0x70 

CRC CHK low  0x85 %B89D:4A<9 84AAOI CB 48D9EG 0x00 
0x00 

CRC CHK high  0xD4 CRC CHK low 0xFE 
  CRC CHK high 0x5C 

 

&45?<J4 2.3 – �B@4A84 ;4C<E< B8AB7B E?B64 
'EF4AB6BKAO9 < EK<FO649@O9 C4D4@9FDO   A9@BA<>4 �8D9E 
#B?AB9 6D9@S D45BFO GEFDB=EF64, EGF>< ôò 191 

�B8 8BEFGC4 CB?P;B64F9?S ÿ 192 

�B8 8BEFGC4 A4?48K<>4 Ā 193 

�BEEF4AB6?9A<9 ;46B8E><I C4D4@9FDB6 ĀĀĀ 194 

�9DE<S GEFDB=EF64 õ 200 

 
�B8 >B@4A8O 08h – 8<47ABEF<>4. 
(GA>J<S 08h B59EC9K<649F DS8 F9EFB6 8?S CDB69D>< E<EF9@O E6S;< @9:8G >B@CPRF9DB@ < " -310, 4 F4>:9 

8?S CDB69D>< D45BFBECBEB5ABEF< " -310.  
(GA>J<S <ECB?P;G9F CB?9 CB8HGA>J<< 8?S >BA>D9F<;4J<< 6OCB?AS9@B7B 89=EF6<S (F9EF4).  
П>4DC=:F8O 00h - в>7в@аB 4а==OE 7а?@>Aа. 
�4AAO9, C9D984AAO9 6 CB?9 84AAOI ;4CDBE4, 8B?:AO 5OFP 6B;6D4M9AO 6 CB?9 84AAOI BF69F4. 

#D<@9D ;4CDBE4 < BF69F4 CD<698ёA A4 D<EGA>9 2.3. 

 
$<EGAB> 2.3 - #D<@9D ;4CDBE4 < BF69F4 CB8HGA>J<< 00h - 6B;6D4F 84AAOI ;4CDBE4. 

 
П>4DC=:F8O 01h – @5ABа@B >?F89 AвO78. 

#9D<H9D<=AO= CBDF " -310 8B?:9A 5OFP <A<J<4?<;<DB64A < 6AB6P ;4CGM9A. 
#D<@9D ;4CDBE4 < BF69F4 CD<698ёA A4 D<EGA>9 2.4. 

 
$<EGAB> 2.4 - #D<@9D ;4CDBE4 < BF69F4 CB8HGA>J<< 01h - D9EF4DF BCJ<= E6S;<. 

2.4.4.5 CRC – >B8 J<>?<K9E>B7B >BAFDB?S 
�BAFDB?PA4S EG@@4 (CRC16) CD98EF46?S9F EB5B= J<>?<K9E><= CDB69DBKAO= >B8 A4 BEAB69  CB?<AB@4 

A001h. #9D984RM99 GEFDB=EF6B HBD@<DG9F >BAFDB?PAGR EG@@G 8?S 6E9I 54=F C9D984649@B7B EBB5M9A<S. 
#D<A<@4RM99 GEFDB=EF6B 4A4?B7<KAO@ B5D4;B@ HBD@<DG9F >BAFDB?PAGR EG@@G 8?S 6E9I 54=F CD<ASFB7B 
EBB5M9A<S < ED46A<649F 99 E >BAFDB?PAB= EG@@B=, CD<ASFB= BF C9D984RM97B GEFDB=EF64. #D< A9EB6C489A<< 
EHBD@<DB64AAB= < CD<ASFB= >BAFDB?PAB= EG@@O 79A9D<DG9FES EBB5M9A<9 B5 BL<5>9. 

#B?9 >BAFDB?PAB= EG@@O ;4A<@49F 864 54=F4. �BAFDB?PA4S EG@@4 6 EBB5M9A<< C9D9849FES @?48L<@ 
54=FB@ 6C9D98. 

�BAFDB?PA4S EG@@4 HBD@<DG9FES CB E?98GRM9@G 4?7BD<F@G: 
1) ;47DG;>4 CRC D97<EFD4 (16 5<F) 98<A<J4@< (FFFFh); 
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2) <E>?RK4RM99 ��� E C9D6O@< 8 5<F4@< 54=F4 EBB5M9A<S < EB89D:<@O@ CRC D97<EFD4; 
3) E86<7 D9;G?PF4F4 A4 B8<A 5<F 6CD46B; 
4) 9E?< E86<749@O= 5<F = 1, <E>?RK4RM99 ��� EB89D:<@B7B D97<EFD4 EB ;A4K9A<9@ A001h; 
5) 9E?< E86<749@O= 5<F = 0, CB6FBD<FP L47 3; 
6) CB6FBDSFP L47< 3, 4, 5, CB>4 A9 5G8GF 6OCB?A9AO 8 E86<7B6; 
7) <E>?RK4RM99 ��� EB E?98GRM<@< 8 5<F4@< 54=F4 EBB5M9A<S < EB89D:<@O@ CRC D97<EFD4; 
8) CB6FBDSFP L47< 3 – 7, CB>4 6E9 54=FO EBB5M9A<S A9 5G8GF B5D45BF4AO; 
9) >BA9KAB9 EB89D:<@B9 D97<EFD4 5G89F EB89D:4FP >BAFDB?PAGR EG@@G. 

#D<@9D CDB7D4@@O  CRC 79A9D4J<< >B84 E <ECB?P;B64A<9@ S;O>4 %. (GA>J<S <@99F 864 4D7G@9AF4:  
- Unsigned char* data - G>4;4F9?P A4 5GH9D EBB5M9A<S  
- Unsigned char length - >B?<K9EF6B 54=F 6 5GH9D9  
(GA>J<S 6B;6D4M49F ;A4K9A<9 CRC >4> (unsigned int).  
Unsigned int crc_chk(unsigned char* data, unsigned char length) 

{int j;  unsigned int reg_crc=0xFFFF;  
 while(length--) 
  { reg_crc ^= *data++;  
    for(j=0;j<8;j++) 
     { if(reg_crc & 0I01)   reg_crc=(reg_crc>>1) ^ 0xA001;  // LSB(b0)=1   
          else reg_crc=reg_crc>>1;  }   } 
return reg_crc;  
} 

2.4.4.6 �8D9E4 D97<EFDB6 
�8D9E4 D97<EFDB6 <;@9DS9@OI < 6OK<E?S9@OI C4D4@9FDB6 " -310 CD<6989AO 6 F45?<J9 1.4. �8D9E4 

D97<EFDB6 CDB7D4@@<DG9@OI C4D4@9FDB6 CD<6989AO 6 F45?<J9 1.5. 
�BCB?A<F9?PAO9 D97<EFDO < <I A4;A4K9A<9 CD<6989AO 6 F45?<J9 2.5. 

 
&45?<J4 2.5 
!4<@9AB64A<9 �8D9E !4;A4K9A<9 #D<@9K4A<9 
$97<EFD EBEFBSA<S 
  " -310                          240 

Bit 0     0-A9F 464D<<  
1-464D<S (>B8 464D<< 6 D97<EFD4I 241, 
242) 

 

Bit 1    0 - D9?9 A47DG;>< 6O>?RK9AB 
1 - D9?9 A47DG;>< 6>?RK9AB 

 

Bit 2     0–HGA>J<BA4?PAB9 D9?9  6O>?RK9AB 
1 - HGA>J<BA4?PAB9 D9?9 6>?RK9AB 

 

Bit 3 0 – CB6FBDAB7B CGE>4 A9 5G89F 
1 – B:<849FES �#� 

 

Bit 6-
4 

$9:<@ D45BFO HGA>J<BA4?PAB7B D9?9 
000 - D9?9 E<7A4?<;4J<< 
001 - D9?9 6D9@9A<  
010 – 8BCB?A<F9?PAB= A47DG;>< 
011 – D9?9 E<7A4?<;4J<< CD96OL9A<S 
D94>F<6AB= @BMABEF< 
100 – D9?9 E<7A4?<;4J<< CD96OL9A<S 
4>F<6AB= @BMABEF< 

 

Bit 7 0 – D9:<@ $ �'# 6O>?RK9A 
1 – D9:<@ $ �'# 6>?RK9A 

 

   
$97<EFD 464D<< 1 241 A4;A4K9A<9 5<FB6 6  F45?<Je 2.8 0-A9F 464D<< 

1-464D<S $97<EFD 464D<< 2 242 A4;A4K9A<9 5<FB6 6  F45?<Je 2.8 
�GDA4? 464D<=    
>B8 464D<< 1 243  >B8 464D<< CB F45?. 2.8  
;A4K9A<9 C4D4@9FD4 1 244  ;A4K9A<9 C4D4@9FD4 CB F45?. 2.8  
6D9@S 464D<< 1 245 EF4DL<9 864 54=F4  

246 @?48L<9 864 54=F4  
>B8 464D<< 2 247  >B8 464D<< CB F45?. 2.8  
;A4K9A<9 C4D4@9FD4 2 248  ;A4K9A<9 C4D4@9FD4 CB F45?. 2.8  
6D9@S 464D<< 2 249 EF4DL<9 864 54=F4  

250 @?48L<9 864 54=F4  
>B8 464D<< 3 251  >B8 464D<< CB F45?. 2.8  
;A4K9A<9 C4D4@9FD4 3 252  ;A4K9A<9 C4D4@9FD4 CB F45?. 2.8  
6D9@S 464D<< 3 253 EF4DL<9 864 54=F4  
 254 @?48L<9 864 54=F4  
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  #DB8B?:9A<9 F45?<JO 2.5 
!4<@9AB64A<9 �8D9E !4;A4K9A<9 #D<@9K4A<9 
>B8 464D<< 4 255  >B8 464D<< CB F45?. 2.8  
;A4K9A<9 C4D4@9FD4 4 256  ;A4K9A<9 C4D4@9FD4 CB F45?. 2.8  
6D9@S 464D<< 4 257 EF4DL<9 864 54=F4  

258 @?48L<9 864 54=F4  
>B8 464D<< 5 259  >B8 464D<< CB F45?. 2.8  
;A4K9A<9 C4D4@9FD4 5 260  ;A4K9A<9 C4D4@9FD4 CB F45?. 2.8  
6D9@S 464D<< 5 261 EF4DL<9 864 54=F4  

262 @?48L<9 864 54=F4  
#D<@9K4A<S 
1 �D9@S 464D<< – QFB 6D9@S, CDBL98L99 E @B@9AF4 CB84K< C<F4A<S A4 " -310 8B @B@9AF4 

6B;A<>AB69A<S 464D<<. �;@9DS9FES 6 @<AGF4I. 
2 #D< CBEF46>9 " -310 <?< CBE?9 GEF4AB6>< ;46B8E><I C4D4@9FDB6  (C.2.2.6)  6 :GDA4? 464D<< 

;4C<E4A >B8 BL<5>< 40 < ;A4K9A<9 C4D4@9FD4 10000. 
3 #D< CB84K9 C<F4A<S A4 " -310 6B 6E9 D97<EFDO 6D9@9A< 464D<< ;4C<EO649FES K<E?B 5000000 

 
2.4.4.7 "5D45BF>4 BL<5B> E6S;< 
� E?GK49 6B;A<>AB69A<S BL<5BKAB= E<FG4J<< CD< CD<ASF<< >48D4 (BL<5>4 C4D<F9F4, BL<5>4 >48D4, BL<5-

>4 >BAFDB?PAB= EG@@O) " -310 BF69F A9 6B;6D4M49F. 
� E?GK49 6B;A<>AB69A<S BL<5>< 6 HBD@4F9 <?< ;A4K9A<< C9D984649@OI 84AAOI (A9CB889D:<649@O= >B8 

HGA>J<< < F. 8.) " -310 CD<A<@49F >48D ;4CDBE4 < HBD@<DG9F BF69F E CD<;A4>B@ < >B8B@ BL<5><. #D<;A4>B@ 
BL<5>< S6?S9FES GEF4AB6?9AAO= 6 98<A<JG EF4DL<= 5<F 6 CB?9 HGA>J<<. #B8 >B8 BL<5>< BF6B8<FES BF89?P-
AB9 CB?9 6 BF69F9. #D<@9D BF69F4 CD<6989A A4 D<E. 2.5. �B8O BL<5B> CD<6989AO 6 F45?<J9 2.6. 

 
$<EGAB> 2.5 - #D<@9D BF69F4 CBE?9 6B;A<>AB69A<S BL<5>< 

&45?<J4 2.6  
�B8 BL<5>< !4;64A<9 "C<E4A<9 

01h ILLEGAL FUNCTION #D<ASFO= >B8 HGA>J<< A9 @B:9F 5OFP B5D45BF4A " -310 

02h 
ILLEGAL DATA 
ADDRESS 

�8D9E 84AAOI, G>4;4AAO= 6 ;4CDBE9, A98BEFGC9A 84AAB@G CB8-
K<A9AAB@G 

03h 
ILLEGAL DATA 
VALUE 

�9?<K<A4, EB89D:4M4SES 6 CB?9 84AAOI ;4CDBE4, S6?S9FES A9-
8BCGEF<@B= 69?<K<AB= 8?S " -310 

04h 
SLAVE DEVICE 
FAILURE 

#B>4 " -310 COF4?ES 6OCB?A<FP ;4FD95B64AAB9 89=EF6<9, 
CDB<;BL?4 A96BEEF4A46?<649@4S BL<5>4 

05h ACKNOWLEDGE 

" -310 CD<AS? ;4CDBE < B5D454FO649F 97B, AB QFB FD95G9F @AB-
7B 6D9@9A<. 1FBF BF69F CD98BID4AS9F 698GM97B BF 79A9D4J<< 
BL<5>< F4=@4GF4 

06h 
SLAVE DEVICE 
BUSY 

" -310 ;4ASF B5D45BF>B= >B@4A8O. �98GM<= 8B?:9A CB6FBD<FP 
EBB5M9A<9 CB;:9, >B784 698B@O= BE6B5B8<FES 

07h 
NEGATIVE 
ACKNOWLEDGE 

" -310 A9 @B:9F 6OCB?A<FP CDB7D4@@AGR HGA>J<R, CD<ASFGR 
6 ;4CDBE9 

 

2.4.4.8 %5DBE EK9FK<>B6 QA9D7<< 
%5DBE EK9FK<>B6 QA9D7<< (B8AB6D9@9AAB CB 6E9@ H4;4@) 6OCB?AS9FES CD< ;4C<E< "1" 6 D97<EFD 239 CB 

<AF9DH9=EG RS-232/RS-485.  #BE?9 E5DBE4 EK9FK<>B6 QA9D7<<, " -310 46FB@4F<K9E>< ;4C<L9F 6 D97<EFD 239 
;A4K9A<9 "0". 

 
2.4.5 �<EF4AJ<BAAB9 GCD46?9A<9 6>?RK9A<9@/6O>?RK9A<9@ A47DG;>< CB <AF9DH9=EG RS-232/RS-485. 
$45BF4 " -310 6 D9:<@9 8<EF4AJ<BAAB7B GCD46?9A<S BCD989?S9FES C4D4@9FDB@ dUd. 
#D< dUd=0 8<EF4AJ<BAAB9 GCD46?9A<9 6>?RK9A<9@/6O>?RK9A<9@ A47DG;>< ;4CD9M9AB. 
#D< dUd=1 " -310 CBE?9 CB84K< C<F4A<S D45BF49F F4> :9, >4> < CD< 6O>?RK9AAB@ 8<EF4AJ<BAAB@ 

GCD46?9A<< (ABD@4?PA4S D45BF4 GEFDB=EF64), AB D4;D9L49FES ;4C<EP 6 D97<EFD >B@4A8 R_COMMAND. 
 #D< dUd=2 " -310 CB8>?RK<F A47DG;>G FB?P>B CBE?9 CBEFGC?9A<S EBBF69FEF6GRM9= >B@4A8O CB 

<AF9DH9=EG RS-232/RS-485. 
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�A4K9A<9 R_COMMAND  GK<FO649FES 4?7BD<F@B@ D45BFO " -310 CD< dUd=1, dUd=2. �E?< dUd=0 < 
CB?P;B64F9?P GEF4A46?<649F dUd=1 <?< dUd=2, FB 6 R_COMMAND 5G89F ;4C<E4A 0. 

#9D9K9AP 6B;@B:AOI GEF4AB6B> D97<EFD4 >B@4A8 CD<6989A 6 F45?<J9 2.7. 
�E?< dUd=1, FB CBE?9 6>?RK9A<S C<F4A<S 6 D97<EFD >B@4A8 5G89F ;4C<E4A4 1 (ABD@4?PA4S D45BF4 

GEFDB=EF64). �E?< dUd=2, FB CBE?9 6>?RK9A<S C<F4A<S 6 D97<EFD >B@4A8 5G89F ;4C<E4A 0 (A47DG;>4 BF>?RK9A4 
8B CBEFGC?9A<S >B@4A8O A4 6>?RK9A<9). 

#D< 464D<=AB@ 6O>?RK9A<< A47DG;>< B8AB6D9@9AAO@ A4:4F<9@ >ABCB> ���$), �!�� (CD< ACd=2, ACd=3), 
D97<EFD >B@4A8 5G89F E5DBL9A 6 0. 

 
&45?<J4 2.7 - $97<EFD >B@4A8 R_COMMAND (48D9E = 220) 

�A4K9A<9 �OCB?AS9@O9 89=EF6<S 
0 "F>?RK<FP A47DG;>G. �E?< A47DG;>4 BF>?RK9A4, FB 8B CBEFGC?9A<S >B@4A8O �' A4 6>?RK9A<9, 

A47DG;>4 A9 6>?RK<FES. �E?< A47DG;>4 6>?RK9A4, FB A47DG;>4 5G89F BF>?RK9A4. 
1 !BD@4?PA4S D45BF4 GEFDB=EF64. 

�E?< A47DG;>4 5O?4 BF>?RK9A4 CB >B@4A89 8<EF4AJ<BAAB7B GCD46?9A<S <?< B8AB6D9@9AAO@ 
A4:4F<9@ >ABCB> ���$) < �!�� (CD< ACd=3) <?< CD< 6B;A<>AB69A<< 464D<<, CBE?9 >BFBDB= 
6B;@B:AB �#�, FB 6>?RK9A<9 A47DG;>< CD< ;4C<E< 1 6 R_COMMAND CDB<;B=89F K9D9; 6D9@S 
�#� E @B@9AF4 99 BF>?RK9A<S. 

2 �BEDBKAB9 6>?RK9A<9 A47DG;><. �4C<EP 2 CD<6989F > 6>?RK9A<R A47DG;>< 8B <EF9K9A<S 6D9-
@9A< �#�. #BE?9 6>?RK9A<S A47DG;>< R_COMMAND =1. 

  
2.4.6 'CD46?9A<9 6>?RK9A<9@/6O>?RK9A<9@ A47DG;>< 8<EF4AJ<BAAO@ 6O>?RK4F9?9@. 
$45BF4 " -310 6 D9:<@9 8<EF4AJ<BAAB7B GCD46?9A<S BCD989?S9FES C4D4@9FDB@ dUE. 
#D< dUE=0 GCD46?9A<9 6>?RK9A<9@/6O>?RK9A<9@ A47DG;>< 8<EF4AJ<BAAO@ 6O>?RK4F9?9@ ;4CD9M9AB. 
#D< dUc=1 " -310 CD< D4;B@>AGFB@ >BAF4>F9 8<EF4AJ<BAAB7B 6O>?RK4F9?S S1  D<E.2.1 D45BF49F F4> :9, 

>4> CD< ABD@4?PAB= D45BF9 GEFDB=EF64. #D< ;4@>AGFB@ >BAF4>F9 8<EF4AJ<BAAB7B 6O>?RK4F9?S BF>?RK49FES 
D9?9 A47DG;>< (CD< rrS=2 >DB@9 D9?9 A47DG;>< 6O>?RK<FES < HGA>J<BA4?PAB9 D9?9).  

 #D< dUc=2 " -310 CD< ;4@>AGFB@ >BAF4>F9 8<EF4AJ<BAAB7B 6O>?RK4F9?S S1  D<E.2.1 D45BF49F F4> :9, >4> 
CD< ABD@4?PAB= D45BF9 GEFDB=EF64. #D< D4;B@>AGFB@ >BAF4>F9 8<EF4AJ<BAAB7B 6O>?RK4F9?S BF>?RK49FES 
D9?9 A47DG;>< (CD< rrS=2 >DB@9 D9?9 A47DG;>< 6O>?RK<FES < HGA>J<BA4?PAB9 D9?9). 

 #D< dUc =3 < dUc = 4 " -310 D45BF49F F4> :9 >4> dUc =1 < dUc = 2 EBBF69FEF69AAB, AB �#� CBE?9 
8<EF4AJ<BAAB7B 6O>?RK9A<S A47DG;>< ;4CD9M9AB. 

2.4.7  %<EF9@4 464D<=AOI EBEFBSA<= 
#D< 6B;A<>AB69A<< 464D<=AB7B EBEFBSA<S " -310: 

- A4 <A8<>4FBD @A9@BA<>< 6O6B8<FES >B8 464D<< 6 EBBF69FEF6<< E F45?<J9= 2.8; 
- A4 <A8<>4FBD ;A4K9A<S 6O6B8<FES ;A4K9A<9 C4D4@9FD4, CB >BFBDB@G 6B;A<>?B 464D<=AB9 EBEFBSA<9 

(9E?< 84AAB9 464D<=AB9 EBEFBSA<9 A9 <@99F K<E?9AAB7B ;A4K9A<S, A4 <A8<>4FBD 6O6B8<FES <---<) ; 
-;47BD49FES >D4EAO= E69FB8<B8 ���$�3 (CBEFBSAAO@ E69FB@, 9E?< �#� A9 5G89F < @<74RM<@, 9E?< 

B:<849FES �#�); 
-D9?9 A47DG;>< 6O>?RK49FES; 
-HGA>J<BA4?PAB9 D9?9 6>?RK49FES (CD< rrS=0). 

�E?< " -310 BCD989?S9F A9E>B?P>B D4;?<KAOI F<CB6 464D<= B8AB6D9@9AAB, FB >B8O 464D<= < ;A4K9A<S 
C4D4@9FDB6 6O6B8SFES  CBE?98B64F9?PAB, B8<A ;4 8DG7<@. 

�E?< D4;D9L9AB �#�, FB A4 <A8<>4FBD 6O6B8SFES >B8O 464D<= < 6D9@S, BEF46L99ES 8B �#�. 
 
&45?<J4 2.8 - �B8O 464D<= 
!4<@9AB64A<9 464D<<  A9-

@BA<>4 
464D<< 

�A4K9A<9 C4D4@9FD4 �8D9E D9-
7<EFD4 
;A4K9A<S 
C4D4@9FD4 

�B8 
464- 
D<< 

�8D9E 
D97<EFD4 
N 5<F4 

BF>?RK9A<9 CB CD96OL9A<R BE-
AB6AB7B CBDB74 

Ā

 ;A4K9A<9 BEAB6AB7B CBDB-

74 6 EBFASI 64FF 
300 0 241:0 

CD96OL9A<9 8BCB?A<F9?PAB7B 
CBDB74  

Āô ;A4K9A<9 8BCB?A<F9?PAB-
7B CBDB74 6 EBFASI 64FF 

301 1 241:1 

@4>E<@4?PA4S FB>B64S 6 H4;4I 

 @4>E<@4?PAO= FB> CB H4-

;9 
302 2 241:2 

BF ;4@O>4A<S A4 ;9@?R (CB FB>G 
AG?96B= CBE?98B64F9?PABEF<) 

 FB> AG?96B= CBE?98B64-
F9?PABEF< 

303 3 241:3 

CB A4?<K<R FB>B6 CD< BF>?RK9A-
AB@ D9?9 A47DG;>< (464D<S >BA-
F4>FBD4)  

ÿ FB>  304 4 241:4 

CB CBDS8>G K9D98B64A<S H4; ô   5 241:5 

CB @<A<@4?PAB@G ?<A9=AB@G 
A4CDS:9A<R 

 A4CDS:9A<9 306 6 241:6 
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 #DB8B?:9A<9 F45?<JO 2.8 
!4<@9AB64A<9 464D<<  A9-

@BA<>4 
464D<< 

�A4K9A<9 C4D4@9FD4 �8D9E D9-
7<EFD4 
;A4K9A<S 
C4D4@9FD4 

�B8 
464- 
D<< 

�8D9E 
D97<EFD4 
N 5<F4 

      

CB @4>E<@4?PAB@G ?<A9=AB@G 
A4CDS:9A<R 



 A4CDS:9A<9 307 7 241:7 

CB C9D9>BEG H4;  # C9D9>BE  308 8 241:8 

 CB 464D<< >4A4?4 8<EF4AJ<BAAB-
7B GCD46?9A<S 

ôõ   9 241:9 

464D<=AB9 BF>?RK9A<9 A47DG;>< 
59; 6B;@B:ABEF< CB6FBDAB7B 
6>?RK9A<S 

õô   10 241:10 

464D<=AB9 BF>?RK9A<9 A47DG;>< E 
6B;@B:ABEFPR CB6FBDAB7B CGE>4 
B8AB6D9@9AAO@ A4:4F<9@ >AB-
CB> ���$) < �!�� 

õÿô   11 241:11 

�64D<=AB9 6O>?RK9A<9 A47DG;>< 
8<EF4AJ<BAAO@ 6O>?RK4F9?9@ 

õôó   12 241:12 

CB D4;DGL9A<R EEPROM  õõĀ   13 241:13 

 �!� �!��: �B;A<>AB69A<9 464D<< "õõĀ" – D4;DGL9A<9 EEPROM  B;A4K49F, KFB 84AAO9 CDB-
7D4@@<DG9@OI C4D4@9FDB6 (F45?<J4 1.5)  CB6D9:89AO. �?S CDB8B?:9A<S D45BFO A9B5IB8<@B 6O>?R-
K<FP " -310 < 6BEEF4AB6<FP ;46B8E><9 A4EFDB=>< (C. 2.2.6 – 6FBDB= ECBEB5). 

 
2.4.8 �GDA4? 464D<=AOI EBEFBSA<= 
#D< BF>?RK9A<< D9?9 A47DG;>< 6 E?GK49 464D<<, " -310 ;4C<EO649F 6 E6BR C4@SFP >B8 QFB= 464D<<, 

;A4K9A<9 C4D4@9FD4, CB >BFBDB@G CDB<;BL?4 464D<S  < 6D9@S 99 6B;A<>AB69A<S E @B@9AF4 CB84K< C<F4A<S A4 
" -310. 

+<E?B B8AB6D9@9AAB EBID4AS9@OI >B8B6 464D<= - CSFP. #D< 6B;A<>AB69A<< CBE?98GRM<I 464D<=, 
<AHBD@4J<S B5 464D<< ;4C<EO649FES A4 @9EFB E4@B= 846A9= CB 6D9@9A< 464D<<. 

�?S CDBE@BFD4 :GDA4?4 A9B5IB8<@B A4:4FP >ABC>G ��#/%�$/�/�. 
%69FB8<B8 '%&�!"��� ;47BD<FES 6 @<74RM9@ D9:<@9, 4 A4 <A8<>4FBDO " -310 5G89F 6O6989A4 C9D64S 

EFDB>4 <; F45?. 2.9. #DBE@BFD :GDA4?4 BEGM9EF6?S9FES A4:4F<9@ >ABCB> ���$) < �!��. 
�?S 6OIB84 <; D9:<@4 CDBE@BFD4 :GDA4?4 A9B5IB8<@B A4:4FP >ABC>G ��#/%�$/�/� <?< 6OIB8 CDB<;B=-

89F 46FB@4F<K9E>< K9D9; 30 E CBE?9 CBE?98A97B A4:4F<S A4 >4>GR-?<5B >ABC>G. 
�AHBD@4J<S B5 464D<< 6O6B8<FES A4 <A8<>4FBDO " -310 6 6<89, CD<6989AAB@ 6 F45?<J9 2.9. 

 
&45?<J4 2.9 
�O6B8<FES A4 <A8<>4FBD @A9-
@BA<>< 

�O6B8<FES A4 <A8<>4FBD ;A4K9A<S 

<ô= AB@9D ;4C<E< 6 :GDA4?9 (1-CBE?98ASS ;4C<EP CB 6D9@9A<) 
XXX – @A9@BA<>4 464D<< CB 
F45?. 2.8 

YYY - ;A4K9A<9 C4D4@9FD4 CB F45?. 2.8 
(9E?< ;A4K9A<S C4D4@9FD4 A9F - 6O6B8<FES <---<) 

XXX – K4EO, CDBL98L<9 E @B-
@9AF4 464D<< 

YY - @<AGFO, CDBL98L<9 E @B@9AF4 464D<< 

 
#D< CB84K9 C<F4A<S A4 " -310 6 D97<EFDO ID4A9A<S 6D9@9A< 6B;A<>AB69A<S 464D<< ;4ABE<FES K<E?B 

5000000. � QFB@ E?GK49 A4 <A8<>4FBD @A9@BA<>< < A4 <A8<>4FBD ;A4K9A<S C4D4@9FD4 6@9EFB 6D9@9A< 
6B;A<>AB69A<S 464D<< 6O6B8<FES "---" < " –" EBBF69FEF69AAB. 

 
2.4.9 'CD46?9A<9 6>?RK9A<9@/6O>?RK9A<9@ A47DG;>< E ?<J96B= C4A9?< " -310 
� ;46<E<@BEF< BF ;A4K9A<S C4D4@9FD4 ACd , 6B;@B:AB GCD46?9A<9 D9?9 A47DG;>< " -310 B8AB6D9@9AAO@ 

A4:4F<9@ >ABCB> ���$) < �!�� (9E?< " -310 A9 A4IB8<FES 6 D9:<@9 5?B><DB64A<S >?46<4FGDO): 
ACd=0 - A9F D94>J<<; 
ACd=1 (D4;D9L9AB 6>?RK9A<9 A47DG;><) - D9?9 A47DG;>< 6>?RK<FES, 9E?< 6D9@S �#� A9 <EF9>?B; 

      ACd=2 ( 464D<=AB9 6O>?RK9A<9 A47DG;><) -D9?9 A47DG;>< 6O>?RK<FES E 6O84K9= >B84 464D<<  <EAd=).  #B-
6FBDAB9 6>?RK9A<9 A47DG;>< 6B;@B:AB FB?P>B CBE?9 B59EFBK<64A<S < CB6FBDAB= CB84K< C<F4A<S A4 " -310; 
      ACd=3 (D4;D9L9AB 6>?RK9A<9 < 6O>?RK9A<9 A47DG;><) - D9?9 A47DG;>< BF>?RK49FES E 6O84K9= >B84 <EOd=. 
�?S 6>?RK9A<S A9B5IB8<@B CB6FBDAB9 A4:4F<9 >ABCB> ���$) < �!��. 
 �!� �!��: #$� �/�"$� #�$� �&$� <Āô=0= (#"%�� #"��+� #�&�!�3 ���2+�!�� 
!��$'��� �$'+!'2 % ��*��"� #�!��� " -310) � <ô=0= ('#$����!�� �$'+!'2 ���2+�!��  
!��$'��� ��#$�-�!") $��� !��$'��� !� ���2+�&%3. 
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3 &�)!�+�%�"� "�%�'����!�� 
 

3.1  �$/ ���"#�%!"%&� 
��#$�-��&%3 '%&$�!�!�� !��%#$��!"%&��, &�)!�+�%�"� "�%�'����!�� � #$"����- 

!��   "!&��!/) $��"&  ���  "&��2+�!�3 '%&$"�%&�� "& %�&�. 
#"���2+�!��, $��'��$"��� � &�)!�+�%�"� "�%�'����!�� '%&$"�%&�� �"��!/ #$"���"-

��&0%3 &"�0�" �����(�*�$"��!!/ � %#�*����%&� �, ��'+��,� � !�%&"3-�� $'�"�"�%&�" 
#" 1�%#�'�&�*��. 

�?S K<EF>< GEFDB=EF64 A9 <ECB?P;G=F9 45D4;<6AO9 @4F9D<4?O <?< BD74A<K9E><9 EB98<A9A<S (EC<DF, 59A-
;<A, D4EF6BD<F9?< < F.8.).  

 
3.2 #"$3�"� &�)!�+�%�"�" "�%�'����!�3 
$9>B@9A8G9@4S C9D<B8<KABEFP F9IA<K9E>B7B B5E?G:<64A<S - >4:8O9 L9EFP @9ESJ96. 
&9IA<K9E>B9 B5E?G:<64A<9 EBEFB<F <; 6<;G4?PAB7B BE@BFD4, 6 IB89 >BFBDB7B CDB69DS9FES A489:ABEFP 

CB8EB98<A9A<S CDB6B8B6 > >?9@@4@ " -310, BFEGFEF6<9 E>B?B6 < FD9M<A A4 97B >BDCGE9. 
 
 

4 &$�!%#"$&�$"��!�� � )$�!�!�� 
 

" -310 6 GC4>B6>9 CDB<;6B8<F9?S 8B?:AO ID4A<FPES 6 ;4>DOFOI CB@9M9A<SI E F9@C9D4FGDB= BF @<AGE  
50 C 8B +60 C < BFABE<F9?PAB= 6?4:ABEFPR A9 5B?99 80% CD< BFEGFEF6<< 6 6B;8GI9 C4DB6, 6D98AB 89=EF6G-
RM<I A4 GC4>B6>G < @4F9D<4?O GEFDB=EF64.  
 

5 %$"� %�'��/ � ��$�!&�3 ���"&"��&��3 
 

5.1 %DB> E?G:5O <;89?<S 10 ?9F. #B <EF9K9A<< EDB>4 E?G:5O B5D4F<FPES > CDB<;6B8<F9?R. 
5.2 %DB> ID4A9A<S – 3 7B84. 
5.3 �4D4AF<=AO= EDB> Q>EC?G4F4J<< <;89?<S EBEF46?S9F 5 ?9F EB 8AS CDB84:<. 
� F9K9A<9 74D4AF<=AB7B EDB>4 Q>EC?G4F4J<< (6 E?GK49 BF>4;4 <;89?<S) CDB<;6B8<F9?P 6OCB?AS9F 59EC?4FAB 

D9@BAF <;89?<S. 
 
�!� �!��! �%�� ������� 1�%#�'�&�$"���"%0 % !�$',�!��  &$��"��!�� ��!!"�" 

$'�"�"�%&�� #" 1�%#�'�&�*��, #$"���"��&��0 � ��& #$��" "&����&0 � ��$�!&��!"  
"�%�'����!��. 

 
5.4 �4D4AF<=AB9 B5E?G:<64A<9 CDB<;6B8<FES CB @9EFG CD<B5D9F9A<S <?< CDB<;6B8<F9?9@ <;89?<S. 
5.5 #BE?974D4AF<=AB9 B5E?G:<64A<9 <;89?<S 6OCB?AS9FES CDB<;6B8<F9?9@ CB 89=EF6GRM<@ F4D<H4@.  
5.6 #9D98 BFCD46>B= A4 D9@BAF, <;89?<9 8B?:AB 5OFP GC4>B64AB 6 ;46B8E>GR <?< 8DG7GR GC4>B6>G, <E>?R-

K4RMGR @9I4A<K9E><9 CB6D9:89A<S. 
'598<F9?PA4S CDBEP54: 6 E?GK49 6B;6D4F4 <;89?<S < C9D984K9 97B A4 74D4AF<=AB9 (CBE?974D4AF<=AB9) B5-
E?G:<64A<9, 6 CB?9 E6989A<= B D9>?4@4J<SI CB8DB5AB G>4:<F9 CD<K<AG 6B;6D4F4. 
       
 

6  %����&��0%&�" " #$�� �� 
 

"7D4A<K<F9?P @BMABEF< " -310 №________  <;7BFB6?9A < CD<ASF 6 EBBF69FEF6<< E FD95B64A<S@< 89=-
EF6GRM9= F9IA<K9E>B= 8B>G@9AF4J<< < CD<;A4A 7B8AO@ 8?S Q>EC?G4F4J<<. 
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