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!4EFBSM99 DG>B6B8EF6B CB Q>EC?G4F4J<< S6?S9FES 8B>G@9AFB@, G8BEFB69DSRM<@ 
74D4AF<DB64AAO9 CD98CD<SF<9@-<;7BFB6<F9?9@ BEAB6AO9 C4D4@9FDO < F9IA<K9E><9 
I4D4>F9D<EF<>< 84FK<>B6 <A8G>J<BAAOI B5BDBFB6 ��-"-5 (6 84?PA9=L9@ � ��-"-5). 
$G>B6B8EF6B CB Q>EC?G4F4J<<  CD98A4;A4K9AB 8?S B;A4>B@?9A<S E CD<AJ<CB@ D45BFO ��-"-5 
< EB89D:<F E6989A<S, A9B5IB8<@O9 8?S @BAF4:4, CD46<?PAB= < 59;BC4EAB= Q>EC?G4F4J<<, 
F9IA<K9E>B7B B5E?G:<64A<S, FD4AECBDF<DB64A<S < ID4A9A<S. 
 
 

�!� �!��: 
���"�-���"&"��&��0 "%&���3�& �� %"�"� #$��" !� �!�%�!�� 

�� �!�!�� � '%&$"�%&�" ��-"-5  %  *��02 '�'+,�!�3 ��" $��"&/. 
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1 "#�%�!�� � $��"&� 

 

1.1 !07=0G5=85 8745;8S 
1.1.1 ��-"-5 CD98A4;A4K9AO 8?S CD9B5D4;B64A<S G7?4 CB6BDBF4 ;G5K4FB7B >B?9E4 6 

Q?9>FD<K9E><9 E<7A4?O E ;484AAO@< CB?P;B64F9?9@ I4D4>F9D<EF<>4@<. 
1.1.2 ��-"-5 >?<@4F<K9E>B7B <ECB?A9A<S ')� >4F97BD<< D4;@9M9A<S 2 CB  

�"%& 15150-69 < CD98A4;A4K9AO 8?S Q>EC?G4F4J<< CD< F9@C9D4FGD9 B>DG:4RM97B 6B;8GI4 
BF @<AGE 40º% 8B C?RE 50º% E 69DIA<@ ;A4K9A<9@ BFABE<F9?PAB= 6?4:ABEF< 6B;8GI4 75%  
CD< 15º%  CD< 4F@BEH9DAB@ 846?9A<< BF 84 8B 106,7 >#4. 

1.1.3 ��-"-5 <@9RF @4D><DB6>G 6;DO6B;4M<FO  1�IdII�&5 6 EBBF69FEF6<<  E �"%& $ 
51330.0-99 < CD98A4;A4K9AO 8?S D45BFO 6B 6;DO6BBC4EAB= ;BA9 >?4EE4 1,2 6 EBBF69FEF6<< E 
�"%& $ 51330.0-99, �"%& $ 51330.9-99, �"%& $ 51330.13-99 CD< <I GEF4AB6>9 A4 
EF4J<BA4DAO9 <?< C9D986<:AO9 B5N9>FO. 

�B;@B:AO9 6;DO6BBC4EAO9 ;BAO CD<@9A9A<S, >4F97BD<< < 7DGCCO 6;DO6BBC4EAOI 
E@9E9= 74;B6 < C4DB6 E 6B;8GIB@ � 6 EBBF69FEF6<< E FD95B64A<S@< �"%& $ 51330.9-99,  
�"%& $ 51330.11-99 < «#D46<? GEFDB=EF64 Q?9>FDBGEF4AB6B>» (#'1 7?.7.3). 

1.1.4 #B Q>EC?G4F4J<BAAB= ;4>BAK9AABEF< ��-"-5 BFABESFES > <;89?<S@ FD9FP97B 
CBDS8>4 < S6?SRFES ED98EF6B@ 46FB@4F<;4J<<. 

1.1.5 ��-"-5 A9 S6?SRFES ED98EF6B@ <;@9D9A<S, AB <@9RF FBKABEFAO9 
I4D4>F9D<EF<><. 

1.1.6 %F9C9AP ;4M<FO  ��-"-5 BF 6B8O < CO?< IP67 CB �"%& 14254-96. 
1.1.7 #B EF9C9A< ;4M<FO K9?B69>4 BF CBD4:9A<S Q?9>FD<K9E><@ FB>B@ ��-"-5 

BFABESFES > >?4EEG 01 CB �"%& 12.2.007.0-75. 
1.1.8 #B EFB=>BEF< > @9I4A<K9E><@ 6B;89=EF6<S@ ��-"-5 6<5DBGEFB=K<6B7B  

<ECB?A9A<S V5 CB �"%& $ 52931-2008. 
1.1.9  ��-"-5 S6?SRFES A96BEEF4A46?<649@O@<, A9D9@BAFBCD<7B8AO@< GEFDB=EF64@<. 
1.1.10 %D98ASS A4D45BF>4 8B BF>4;4 A9 @9A99 100000K. 
1.1.11  #B?AO= EDB> E?G:5O A9 @9A99 10 ?9F. 
1.1.12 %I9@4 ;4C<E< GE?B6AB7B B5B;A4K9A<S 84FK<>B6 <A8G>J<BAAOI B5BDBFB6 

CD<6989A4 A4 D<EGA>9 1. 
 
#D<@9D ;4C<E< GE?B6AB7B B5B;A4K9A<S ��-"-5  CD< ;4>4;9 < 6 8B>G@9AF4J<<: 

 ��-"-5-2500-%B-Exd &'4389-177-05806720-2009,  
 
   789   ��- 84FK<> <A8G>J<BAAO=, 
           "- B5BDBFB6, 
           5- @B8<H<>4J<S, 

2500 � 8?<A4 >459?S CB8>?RK9A<S 6 @@, 
CF- >BDCGE <; A9D:469RM9= EF4?<, 
Exd �@4D><DB6>4 6;DO6B;4M<FO, 
&'4389-177-05806720-2009 � F9IA<K9E><9 GE?B6<S. 
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$8AC=>: 1- %E5<0 70?8A8 CA;>2=>3> >1>7=0G5=8S 40BG8:>2 

8=4C:F8>==OE >1>@>B>2. 
 
&01;8F0 1 -  B8<H<>4J<S ��-"-5 

"1>7=0G5=85 "?8A0=85 

��-"-5 �4;B6O=: >BDCGE E D9;P5B=, 2 6IB8AOI >4A4?4 E B5D45BF>B= E<7A4?B6  
��-"-5.1 �BDCGE E 5GDF<>B@, 2 6IB8AOI >4A4?4 E B5D45BF>B= E<7A4?B6 
��-"-5.2 �BDCGE E 5GDF<>B@, 1 6IB8AB= >4A4? E B5D45BF>B= E<7A4?B6 
��-"-5.3 �BDCGE E D9;P5B=, 2 6IB8AOI >4A4?4 59; B5D45BF>< E<7A4?B6 
��-"-5.4 �BDCGE E D9;P5B=, 1 6IB8AB= >4A4? E B5D45BF>B= E<7A4?B6 
��-"-5.5 �BDCGE E 5GDF<>B@, 2 6IB8AOI >4A4?4 59; B5D45BF>< E<7A4?B6 

 
 
 
1.2 &5E=8G5A:85 E0@0:B5@8AB8:8 

1.2.1 "EAB6AO9 C4D4@9FDO < I4D4>F9D<EF<>< ��-"-5 CD<6989AO 6 F45?<J9 2. 
 
&01;8F0 2- "EAB6AO9 C4D4@9FDO < I4D4>F9D<EF<>< ��-"-5 

 
"A=>2=O5 ?0@0<5B@O 8 @07<5@O 

�=0G5=85 

��-"-5, ��-"-5.1,  
��-"-5.2, ��-"-5.4 

��-"-5.3, 
��-"-5.5 

1 1?9>FDBC<F4A<9 A4CDS:9A<9@ CBEFBSAAB7B 
FB>4, � 

7 � 12 5 - 16 

2 #BFD95?S9@O= FB>, �, max 0,06    (0,125*) 0,02 

3 1?9>FD<K9E>4S CDBKABEFP <;B?SJ<<, �, A9 
@9A99 

500 500 

4 %BCDBF<6?9A<9 <;B?SJ<< Q?9>FD<K9E><I 
J9C9= BFABE<F9?PAB >BDCGE4,  "@, A9 @9A99 

20** 20** 

5  4>E<@4?PA4S 6IB8A4S K4EFBF4, �J  5000 5000 

6 �<EF4AJ<S ED454FO64A<S, @@, A9 @9A99 BF  1,2 8B 1,5*** BF 1,2 8B 1,5*** 
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">BAK4A<9 F45?<JO 2 

 
"A=>2=O5 ?0@0<5B@O 8 @07<5@O 

�=0G5=85 

��-"-5, ��-"-5.1,  
��-"-5.2, ��-"-5.4 

��-"-5.3, 
��-"-5.5 

7 �<E>D9FABEFP ;484A<S ;A4K9A<S "69E4"  
<@CG?PE4, (�H) 

1 - 

8   <A<@4?PAB9 ;A4K9A<9 ;484A<S "69E4" 
<@CG?PE4, (�H) 

1 - 

9   4>E<@4?PAB9 ;A4K9A<9 "69E4" <@CG?PE4, 
(�H) 

4000000 - 

10  4>E<@4?PAB9 ;A4K9A<9 A9B5AG?S9@B7B 
EK9FK<>4-EG@@4FBD4 6;69L9AAOI <@CG?PEB6 0xFFFFFFFFFFFFFFFFh 

- 
 

11  4>E<@4?PAB9 ;A4K9A<9 B5AG?S9@B7B 
EK9FK<>4-EG@@4FBD4 6;69L9AAOI <@CG?PEB6 0xFFFFFFFFFFFFFFFFh - 

12  4>E<@4?PAB9 ;A4K9A<9 EK9FK<>4 
<@CG?PEB6  0xFFFFFFFFFFFFFFFFh - 

13 �B?<K9EF6B K4EFBFAB-<@CG?PEAOI 6OIB8B6 2 2 

14 &<C K4EFBFAB-<@CG?PEAB7B 6OIB84 "F>DOFO= >B??9>FBD 
"F>DOFO= 
>B??9>FBD 

15 �?<F9?PABEFP <@CG?PEB6 K4EFBFAB-
<@CG?PEAB7B 6OIB84 (CDB7D4@@<DG9@B9 
;A4K9A<9), @>E 

100 � 60000 - 

16  4>E<@4?PA4S K4EFBF4 6OIB8AOI 
6;69L9AAOI <@CG?PEB6, �J  

�H I Hz6I < 800 5000 

17  4>E<@4?PAO= 6F9>4RM<= FB> K4EFBFAB-
<@CG?PEAB7B 6OIB84, @� 

20 20 

18  4>E<@4?PAB9 A4CDS:9A<9 A4 «;4>DOFB@» 
FD4A;<EFBD9 K4EFBFAB-<@CG?PEAB7B 6OIB84, � 

30 30 

19 #BFD95?S9@4S @BMABEFP, �F, A9 5B?99 0,4 0,2 

20 &<C <AF9DH9=E4 E6S;< RS 485 - 

21 #DBFB>B? B5@9A4 MODBUS RTU - 

22  4>E<@4?PA4S 8?<A4 ?<A<< E6S;<, @ 1000**** 1000 

23  4D><DB6>4 6;DO6B;4M<FO  1�IdIIBT5 1�IdIIBT5 

24 %F9C9AP ;4M<FO BF 6B8O < CO?< CB �"%& 
14254-96 

IP67 IP67 

25 �454D<FAO9 D4;@9DO, @@, A9 5B?99 D<EGAB> �.1 D<EGAB> �.1 

26  4EE4, 59; >459?S, >7, A9 5B?99 0,2 0,2 

* #D< C9D984K9 84AAOI CB >4A4?G E6S;<. 
** #D< ABD@4?PAOI >?<@4F<K9E><I GE?B6<SI < <ECOF4F9?PAB@ A4CDS:9A<< 1000�. 
***  4>E<@4?PA4S 8<EF4AJ<S ED454FO64A<S BCD989?9A4 A4 F9EFB6B@ ;G5K4FB@ >B?9E9 <; 
G7?9DB8<EFB= EF4?<, C4D4@9FDO >BFBDB7B CD<6989AO 6 CD<?B:9A<< �. 
**** �?S CDBEFB= C4DO CDB6B8B6. 
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1.2.2 �A4K9A<S EK9FK<>B6 < >BQHH<J<9AFB6, D97<EFD<DG9@O9 < A4EFD4<649@O9 
C4D4@9FDO CD98EF46?9AO 6 L9EFA48J4F9D<KAB@ HBD@4F9 (hex) 59; ;4CSFB=. 

1.2.3  �A4K9A<9 >BQHH<J<9AF4 D46AB9 1 EBBF69FEF6G9F K<E?G F4240h (<?< 1000000 6 
89ESF<KAB= HBD@9).  

1.2.4 Ф>@@ат ?@>т>>>?а: MODBUS RTU, E>BDBEFP � 4800, 9600, 19200, 38400 5B8, 
K9FABEFP: A9F K9FABEF< (none), A9K9F (odd), K9F (even), @9F>4 (mark), CDB59? (spaEe), 48D9E 
1�247, EFBC-5<F -1. 

�=0G5=8O ?> C<>;G0=8N: 48D9E - 247, E>BDBEFP C9D984K< - 9600, >BAFDB?P K9FABEF< - 
K9FABEFP, >B?<K9EF6B EFBC-5<F - 1. 

 
 
1.3 �><?;5:B=>ABP 
1.3.1 �B@C?9>F CBEF46>< 6>?RK49F: 
84FK<> <A8G>J<BAAO= B5BDBFB6 ��-"-5, LF.                    -  1; 
DG>B6B8EF6B CB Q>EC?G4F4J<< 1051.00.00.00 $1, Q>;.      -  1. 
 
 
1.4 'AB@>9AB2> 8 @01>B0 
1.4.1 ��-"-5 EBEFBSF <; @9F4??<K9E>B7B >BDCGE4 J<?<A8D<K9E>B= HBD@O. !4 B8AB@ 

FBDJ9 >BDCGE4 <@99FES >459?PAO= 66B8, GC?BFA9A<9 >BFBDB7B 6OCB?A9AB ;4?<6>B= 
>B@C4GA8B@. � >BDCGE9 ��-"-5 D4;@9M9AO ;4?<FO9 >B@C4GA8B@ KG6EF6<F9?PAO9 Q?9@9AFO 
< Q?9>FDBAA4S EI9@4 GCD46?9A<S A4 BEAB69 B8AB>D<EF4?PAB7B @<>DB>BAFDB??9D4. 

1.4.2 $45BF4 ��-"-5 BEAB64A4 A4 D97<EFD4J<< <;@9A9A<S 69>FBD4 @47A<FAB7B CBFB>4 
BF CBEFBSAAB7B @47A<F4 CD< CD<5?<:9A<< > KG6EF6<F9?PAB@G Q?9@9AFG (@47A<FBD9;<EF<6AO= 
E9AEBD), CD98@9F4 <; @47A<FAB7B @4F9D<4?4 (;G54 L9EF9DA<, 6OEFGC4 64?4, < F.8.). 
�B?<K9EF6B <;@9A9A<= 69>FBD4 S6?S9FES >B?<K9EF6B@ EB5OF<= (6IB8AOI E<7A4?B6), 
CB8EK<FO649@OI @<>DB>BAFDB??9DB@ E CBE?98GRM9= B5D45BF>B= CB BCD989?9AAB@G, 
K4EF<KAB <;@9AS9@B@G, 4?7BD<F@G. $9;G?PF4FO B5D45BF>< ID4ASFES 6 QA9D7BA9;46<E<@B@ 
;4CB@<A4RM9@ GEFDB=EF69 < @B7GF 5OFP C9D984AO 6A9LA9@G GEFDB=EF6G CB >4A4?G 
J<HDB6B= E6S;< <?< CB 86G@ A9;46<E<@O@ <@CG?PEAO@ >4A4?4@. 

1.4.3 ��-"-5 CD98EF46?SRF EB5B= GEFDB=EF6B 8?S EK<FO64A<S CB?B:9A<S 8<E>B6B7B 
B5FRD4FBD4 E B8A<@  <?<  86G@S DS84@< ;G5P96 <; @47A<FAB7B @4F9D<4?4, E@9M9AAOI 
BFABE<F9?PAB 8DG7 8DG74 A4 ¼ L474, < HBD@<DB64A<S CBE?98B64F9?PABEF< Q?9>FD<K9E><I 
<@CG?PEB6, EBBF69FEF6GRM9= >B?<K9EF6G ;G5P96 B5FRD4FBD4 (EK<FO64A<9 <@CG?PEB6) CB 
B8AB@G (��-"-5.2, ��-"-5.4) <?< 86G@ (��-"-5, ��-"-5.1, ��-"-5.3, ��-"-5.5) >4A4?4@. 
#BDS8B> HBD@<DB64A<S <@CG?PEB6 CB 86G@ >4A4?4@ CD98EF46?9A A4 D<EGA>9 2. 
 
 

 

 
 
 
 
$8AC=>: 2 � �<47D4@@4 HBD@<DB64A<S <@CG?PEB6 CB 6IB8AO@ >4A4?4@ ��-"-5. 
 

 

�0=0; 2: 

�0=0; 1: 
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1.4.4 ��-"-5 B59EC9K<64RF GEFD4A9A<9 "8D959;74" (@AB7B>D4FAB7B ED454FO64A<S 6 
FBK>9 C9D9>?RK9A<S) CD< EK<FO64A<< <@CG?PEB6. "�D959;7" BCD989?S9FES 6B;6D4FAB-
CBEFGC4F9?PAO@< 86<:9A<S@< 8<E>4 B5FRD4FBD4 CB CD<K<A9 ?RHFB6 6 @9I4A<;@4I < 
C9D9IB8AOI EB98<A9A<SI. �E?< 8<E> >B?95?9FES 6 CD989?4I 6O5D4AAB7B (CDB7D4@@AB 
GEF4AB6?9AAB7B) E9>FBD4 "8D959;74", FB <@CG?PEO A9 HBD@<DGRFES. 

1.4.5 �6GI>4A4?PAO9 ��-"-5 B59EC9K<64RF BCD989?9A<9 A4CD46?9A<S 6D4M9A<S 
8<E>4 B5FRD4FBD4. �O84K4 <@CG?PEB6 A4K<A49FES CD< C9D9IB89 8<E>B@ FBK>< BEF4AB64 6 
D4;D9L9AAB@ A4CD46?9A<<. �E?< CD< 86<:9A<< 6 B5D4FAGR EFBDBAG 8<E> C9D9=89F K9D9; 
FBK>G 6B;6D4F4, ��-"-5 EK<F4RF <@CG?PEO B5D4FAB7B IB84.  
��-"-5.3  <@99F FB?P>B EI9@G HBD@<DB64A<S  E<7A4?B6 59; CDB7D4@@AB= B5D45BF><.  

 
1.4.6 ��-"-5 CDB<;6B8SF: 

- E4@BA4EFDB=>G < ;4C<EP >BAH<7GD4J<< CB G@B?K4A<R CD< C9D6B@ 6>?RK9A<<; 
- CB8EK9F < ID4A9A<9 >B?<K9EF64 6>?RK9A<=; 
- CB8EK9F < ID4A9A<9 6D9@9A< D45BFO E @B@9AF4 6>?RK9A<S; 
- CB8EK9F < ID4A9A<9 6D9@9A< «:<;A<» GEFDB=EF64 (D9EGDE4); 
-D97<EFD4J<R 6E9I >BAH<7GD4J<BAAOI <;@9A9A<= (;4C<EO649FES >B8 <;@9A9AAB7B 
C4D4@9FD4, 6D9@S <;@9A9A<S QFB7B C4D4@9FD4 < AB6B9 ;A4K9A<9 C4D4@9FD4); 
- CB8EK9F < ID4A9A<9 >B?<K9EF64 C9D9;4C<E9= >BAH<7GD4J<<; 
- CB8EK9F K<E?4 CBEFGC<6L<I <@CG?PEB6 (;4 6D9@S «:<;A<» GEFDB=EF64); 
- 6;69L<64A<9 <@CG?PEB6 (G@AB:9A<9 A4 �-H4>FBD). 

   �BQHH<J<9AF D4EEK<FO649FES 8<A4@<K9E>< 6 ;46<E<@BEF< BF ;484AAOI 8 BCBDAOI 
FBK9> CB ?<A9=AB= HGA>J<<, 6B;@B:AB <ECB?P;B64FP ?R5B9 >B?<K9EF6B FBK9> BF 1 8B 8; 
- 6O84KG A4 K4EFBFAB-<@CG?PEAO9 6OIB8O E<7A4?B6, EBBF69FEF6GRM<I 6;69L9AAO@ 
<@CG?PE4@; 
- ID4A9A<9 A4EFDB9> (>BAH<7GD4J<<) 6 QA9D7BA9;46<E<@B= C4@SF<; 
- ID4A9A<9 >B?<K9EF64 <@CG?PEB6 ;4 6D9@S ":<;A<" (A9B5AG?S9@O= EG@@4FBD); 
- ID4A9A<9 >B?<K9EF64 6;69L9AAOI <@CG?PEB6 (A9B5AG?S9@O= EG@@4FBD); 
- ID4A9A<9 >B?<K9EF64 6;69L9AAOI <@CG?PEB6 ;4 BCD989?9AAO= C9D<B8 (B5AG?S9@O= 
EG@@4FBD); 
- B59EC9K9A<9 8BEFGC4 > 6AGFD9AA9= <AHBD@4J<< < A4EFDB=>4@ CD< CB@BM< J<HDB6B7B 
<AF9DH9=E4 (>4A4?4 E6S;<); 
- 8<47ABEF<>G < ID4A9A<9 C4D4@9FDB6 6AGFD9AA<I BL<5B> < A9<ECD46ABEF9=; 
- CD<E6B9A<9 < EBID4A9A<9 <A8<6<8G4?PAB7B AB@9D4 6 EBEF469 E<EF9@O; 
- >BAFDB?P 6AGFD9AA9= F9@C9D4FGDO. �4AAO9 6 HBD@4F9 FLOAT. 

            1.4.7 ��-"-5 (>DB@9 ��-"-5.3, ��-"-5.5) <@9RF A4EFD4<649@O9 C4D4@9FDO 
(>BAH<7GD<DB64A<9): 

- D4;D9L9AAB9 >B?<K9EF6B B5D4FAOI <@CG?PEB6; 
- 6O5BD �-H4>FBD4 (F45?<KAO=); 
- GEF4AB6>G ;A4K9A<= EBBF69FEF6<S K4EFBF < >BQHH<J<9AFB6 (6 F45?<J4I); 
- GEF4AB6>G C4D4@9FDB6 <AF9DH9=E4 E6S;<; 
- GEF4AB6>G 86GI>4A4?PAB7B  <?< B8AB>4A4?PAB7B F<C4 D45BFO; 
- GEF4AB6>G <A69DE<< 6OIB8AOI <@CG?PEB6.  

1.4.8  �D9@S ID4A9A<S 84AAOI 6 QA9D7BA9;46<E<@B= C4@SF< A9 @9A99 10 ?9F. 
1.4.9  ��-"-5 (>DB@9 ��-"-5.3, ��-"-5.5) <@9RF A9<;@9AS9@O= GA<>4?PAO= 

<89AF<H<>4J<BAAO= AB@9D. 
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1.4.10 ��-"-5 (>DB@9 ��-"-5.3, ��-"-5.5) B59EC9K<64RF E@9AG 54;B6B7B CDB7D4@@AB7B 
B59EC9K9A<S CB <AF9DH9=EG E6S;< CB8 GCD46?9A<9@ >B@CPRF9DAB= CDB7D4@@O 
"'A<69DE4?PAO= CDB7D4@@4FBD B5BDG8B64A<S" CDB<;6B8EF64 "�" "#$" #$��"$". 

 

 

1 . 5  "15A?5G5=85 27@O2>70щ8щ5==>AB8 
1.5.1 �;DO6B;4M<M9AABEFP ��-"-5 B59EC9K<649FES 6;DO6B;4M<FB= 6<84 

«6;DO6BA9CDBA<J49@4S B5B?BK>4 «d» CB �"%& $ 51330.1-99, 6OCB?A9AAB= <; @9F4??4, 
B5?484RM97B HD<>J<BAAB= <E>DB59;BC4EABEFPR EB7?4EAB �"%& $ 51330.0-99. &9@C9D4FGD4 
A47D964 Q?9>FDBAAOI >B@CBA9AFB6 C?4FO < A4DG:AB= CB69DIABEF< B5B?BK>< A9 CD96OL49F 
1000%, KFB EBBF69FEF6G9F FD95B64A<S@ 8?S Q?9>FDBB5BDG8B64A<S F9@C9D4FGDAB7B >?4EE4 &5 
CB �"%& $ 51330.0-99. 

 
 
1.6 %@54AB20 87<5@5=8S, 8=AB@C<5=B   8  ?@8=04;56=>AB8   

 1.6.1 �?S 6OCB?A9A<S D45BF CB F9IA<K9E>B@G B5E?G:<64A<R < CDB69D>9 ��-"-5 
<ECB?P;GRFES E9D<=AB 6OCGE>49@O9 ED98EF64 <;@9D9A<S < <AEFDG@9AFO. 

 
 
1.7  0@:8@>2:0 

1.7.1 !4 >BDCGE9 ��-"-5 A4A9E9A4 @4D><DB6>4, >BFBD4S EB89D:<F E?98GRM<9 
E6989A<S: 

- FB64DAO= ;A4> <?< A4<@9AB64A<9 CD98CD<SF<S � <;7BFB6<F9?S; 
- A4<@9AB64A<9 84FK<>4 (��); 
- CD<@9AS9@BEFP ("); 
- @B8<H<>4J<S; 
-     ;46B8E>B= AB@9D; 
-    @4D><DB6>4 6;DO6B;4M<FO 1�IdIIBT5;  
-    7B8 6OCGE>4. 
1.7.2 !4 FD4AECBDFAB= F4D9 A4A9E9A4 @4D><DB6>4 7DG;4 CB �"%& 14192-96 < 

>BAEFDG>FBDE>B= 8B>G@9AF4J<< CD98CD<SF<S-<;7BFB6<F9?S. 
 
 
1.8 '?0:>2:0 
1.8.1 ��-"-5  6?B:9A 6 C4>9F <; CB?<QF<?9AB6B= C?9A><. �E9 L6O C4>9F4 ;464D9AO. 
1.8.2 1>EC?G4F4J<BAA4S 8B>G@9AF4J<S, EB7?4EAB  >B@C?9>FG CBEF46><,  ;469DAGF4 6 

6B8BA9CDBA<J49@GR 5G@47G CB �"%& 9569-2006 <?< �"%& 515-77, <?< 6 C4>9F <; 
CB?<QF<?9AB6B= C?9A>< CB �"%& 10354-82. 

 
 

2 �%#"�,�"��!�� #" !��!�'�!�. 
 

2.1 -:A?;C0B0F8>==O5 >3@0=8G5=8S 

2.1.1  %D98O ;BA, 6 >BFBDOI GEF4A46?<64RFES ��-"-5, CB >4F97BD<< < 7DGCC9 8B?:AO 
EBBF69FEF6B64FP <?< 5OFP @9A99 BC4EAO@<, K9@ >4F97BD<< < 7DGCCO, G>4;4AAO9 6 
@4D><DB6>9 6;DO6B;4M<FO ��-"-5.  
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2.1.2  1?9>FD<K9E><9 C4D4@9FDO 6IB8AOI J9C9= GEFDB=EF6, > >BFBDO@ CB8>?RK4RFES 
��-"-5, 8B?:AO EBBF69FEF6B64FP Q?9>FD<K9E><@ C4D4@9FD4@, G>4;4AAO@ 6 F45?<J9 2.  

 
�!� �!��: 
#$� ",��"+!"  #"���2+�!�� *�#�� #�&�!�3 � �"!&��&�  

�!&�$(��%� %�3�� RS-485,  ��&+��  "��& �/�&� �� %&$"3 
 

2.1.3 #D< GEF4AB6>9  ��-"-5 A4 B5BDG8B64A<< @B@9AF ;4FS:>< 8B?:9A 5OFP A9 5B?99 
20 !�@. 

2.2 #>43>B>2:0 8745;8S : 8A?>;P7>20=8R 
2.2.1 #9D98 @BAF4:B@ ��-"-5  A9B5IB8<@B: 

- CDB69D<FP >B@C?9>FABEFP; 
- CDB69D<FP @4D><DB6>G < CD98GCD98<F9?PAO9 A48C<E<; 
- CDB69D<FP BFEGFEF6<9 CB6D9:89A<= B5B?BK><, >459?S < ED98EF6 GC?BFA9A<S; 
- CDB<;69EF< CB8>?RK9A<9. 

� E?GK49 B5A4DG:9A<S >4><I-?<5B 89H9>FB6 <?< A9>B@C?9>FABEF< CBEF46><, EBEF46<FP 
4>F < A4CD46<FP 97B ;46B8G-<;7BFB6<F9?R. 

2.2.2 #9D98 F9@ >4> CB8>?RK4FP ��-"-5, A9B5IB8<@B G598<FPES 6 FB@, KFB 6A9LA99 
GEFDB=EF6B B59EFBK9AB. 

2.2.3 #D< @BAF4:9, Q>EC?G4F4J<< < B5E?G:<64A<<  ��-"-5 8B?:AO 6OCB?ASFPES 
CD46<?4, 89=EF6GRM<9 A4 B5N9>F9 < FD95B64A<S A4EFBSM97B DG>B6B8EF64 CB Q>EC?G4F4J<<. 

2.2.4 #B8>?RK9A<9 CDB<;6B8<FP EB7?4EAB EI9@9 Q?9>FD<K9E>B= A4 GEF4AB6>G, 6 
EBEF469 >BFBDB= CD<@9ASRFES ��-"-5, DG>B6B8EF6GSEP CD<?B:9A<9@ � (D<EGA>< �.4 � �.6) 
A4EFBSM97B DG>B6B8EF64. 

2.2.5 #BE?9 @BAF4:4  ��-"-5 A4 GEF4AB6>G A9B5IB8<@B CDB69D<FP EBCDBF<6?9A<9 
<;B?SJ<< @9:8G :<?4@< >459?S < >BDCGEB@. %BCDBF<6?9A<9 8B?:AB 5OFP A9 @9A99 ;A4K9A<S 
10  "@.  

2.2.6 #D< @BAF4:9 A9B5IB8<@B B5D4F<FP 6A<@4A<9 A4 FB, KFB  ��-"-5 CD<EB98<ASRFES 
> <EFBKA<>G Q?9>FDBC<F4A<S K9D9; EB98<A<F9?PAGR >BDB5>G, EBBF69FEF6GRMGR >?4EEG 
6;DO6BBC4EAB= ;BAO. 

2.2.7 #B8>?RK9A<9 ��-"-5  > GEFDB=EF64@ 6A9LA<I J9C9= GCD46?9A<S 8B?:AB 
BEGM9EF6?SFPES >459?9@, EFB=><@ > 6B;89=EF6<R A9HF9CDB8G>FB6, 6 EBBF69FEF6<< EB 
EI9@4@< B5E?G:<649@OI  GEFDB=EF6. �459?< (6 F.K. 84FK<>B6) 8B?:AO CDB>?48O64FPES 6 
@9F4??<K9E><I FDG54I, @9F4??BDG>464I <?< @9F4??BD9;<AB6OI L?4A74I. �459?< A9 8B?:AO 
<@9FP CB6D9:89A<=, >4> <;B?SJ<<, F4> < BF89?PAOI CDB6B8B6.  

2.2.8 #D< GEF4AB6>9  ��-"-5 A4 B5BDG8B64A<< @B@9AF ;4FS:>< 8B?:9A 5OFP A9 5B?99 
20 !�@. 

2.2.9 �>?RK9A<9 ��-"-5 CDB6B8<FP CBE?9 CD<9@>< @BAF4:4 Q?9>FDB?45BD4FBD<9=. 
#D46<?PABEFP @BAF4:4 CB8F69D:84RF CDBFB>B?B@. 

2.2.10 #BE?9 6>?RK9A<S, A9B5IB8<@B CDB<;69EF< CDB7D4@@<DB64A<9 AB@9D4 ��-"-5 
(>DB@9 ��-"-5.3) 6 EBBF69FEF6<< E 97B AB@9DB@ A4 B5N9>F9. #DB7D4@@<DB64A<9  
BEGM9EF6?S9FES ;4C<EPR AB@9D4 GEFDB=EF64 (48D9E GEFDB=EF64 CB <AF9DH9=EG MODBUS 6 
EBBF69FEF6<< E F45?<J9= 3), CD< QFB@ 8B?:9A 5OFP CB8>?RK9A FB?P>B B8<A ��-"-5. #D< 
CDB7D4@@<DB64A<< <ECB?P;G9FES L<DB>B69M4F9?PAO= ;4CDBE. 

 
#@8<5G0=85 - #DB7D4@@<DB64A<9 @B:9F CDB<;6B8<FPES 6 ?45BD4FBDAOI GE?B6<SI 8B 

@BAF4:4 ��-"-5 A4 B5N9>F. 
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           2.2.11 #DB69D>4 D45BFBECBEB5ABEF< ��-"-5. 
��-"-5  EK<F4RFES D45BFBECBEB5AO@<, 9E?< 6OCB?AS9FES F9EF<DB64A<9  

GCD46?SRM<@ GEFDB=EF6B@ (1� ) ED98EF64@< CDB7D4@@O «'A<69DE4?PAO= >BAH<7GD4FBD 
B5BDG8B64A<S». #D< QFB@ A9B5IB8<@B B59EC9K<FP 6D4M9A<9 8<E>4 B5FRD4FBD4 <?< 97B 
<@<F4J<R EB7?4EAB D<EGA>4@ �.2, �3.  

 

2.3 �A?>;P7>20=85 8745;8S 
2.3.1 �;4<@B89=EF6<9 BC9D4FBD4 E ��-"-5 BEGM9EF6?S9FES CBED98EF6B@ 6OCB?A9A<S 

<AEFDG>J<=, BCD989?9AAOI GCD46?SRM9= CDB7D4@@B= 69DIA97B GDB6AS (�$  BC9D4FBD4) <?< 
;484AAOI CB?P;B64F9?9@ E CB@BMPR CDB7D4@@O «'A<69DE4?PAO= >BAH<7GD4FBD 
B5BDG8B64A<S» <?< <AEFDG>J<=, BCD989?9AAOI CB?P;B64F9?9@ CD< ;4>4;9 <;89?<S. 

 
2.3.2  $94?<;B64AAO9 HGA>J<< CDBFB>B?4 MODBUS RTU: 
08h � 8<47ABEF<K9E>4S HGA>J<S,  

CB8HGA>J<<  HGA>J<< 08h:  
00h � 6B;6D4F QIB; 
01h � B5AG?9A<9 EK9FK<>B6 BL<5B>, B5AB6?9A<9 C4D4@9FDB6 CBDF4 E6S;< 
(E>BDBEFP, K9FABEFP); 

03h � KF9A<9 @AB:9EF64 D97<EFDB6; 
06h � ;4C<EP 1-7B D97<EFD4 (0000h � 3FFFh); 
10h � ;4C<EP @AB:9EF64 D97<EFDB6 (0000h � 3FFFh); 
11h � <89AF<H<>4J<S GEFDB=EF64. 
�<4C4;BAO 48D9EB6 D97<EFDB6 MODBUS: 

(0000h � 3FFFh) � KF9A<9 < ;4C<EP D45BK<I < >BAH<7GD4J<BAAOI C4D4@9FDB6; 
(4000h � BFFFh) � KF9A<9 ":GDA4?4 EB5OF<=". 

 
2.3.3 � B5?4EF< ":GDA4? EB5OF<=" D97<EFD<DGRFES <;@9A9A<S, CDB<;6989AAO9 6 

>BAH<7GD4J<BAAOI C4D4@9FD4I. "�GDA4? EB5OF<=" 8BEFGC9A 8?S KF9A<S CBED98EF6B@ 
CDB7D4@@O #1�  "'A<69DE4?PAO= >BAH<7GD4FBD B5BDG8B64A<S".  
 

2.3.4 &45?<J4 >BAH<7GD4J<BAAOI 48D9EB6 < D45BK<I D97<EFDB6 ��-"-5 CD<6989A4 6 
F45?<J9 4.  

 
&01;8F0 3 - �4DF4 D97<EFDB6 MODBUS ��-"-5 

��$�% 
(hex) 

"#�%�!�� 

0000h %BEFBSA<9 GEFDB=EF64 (KF9A<9) 

0001h $97<EFD BL<5B> (KF9A<9/;4C<EP) 
0002h-0005h "5AG?S9@O= EG@@4FBD (KF9A<9/;4C<EP) 
0006h-0007h  7AB69AAO= D4EIB8 (KF9A<9) 

0008h +4EFBF4 6IB8AOI <@CG?PEB6 (KF9A<9) 
0009h-000Ah �A4K9A<9 F9@C9D4FGDO, HBD@4F K<E?4 float (KF9A<9) 

0012h-0015h %G@@4FBD (KF9A<9) 
0016h %@9A4 EBEFBSA<S GEFDB=EF64 (;4C<EP) 

0017h-0018h &4=@9D 6D9@9A< 6>?RK9AAB7B EBEFBSA<S GEFDB=EF64 (KF9A<9) 
0019h-001Ah �B?<K9EF6B 6>?RK9A<= ;4 6D9@S ":<;A<" GEFDB=EF64 (KF9A<9) 
001Bh-001Eh &4=@9D ":<;A<" GEFDB=EF64 (KF9A<9) 
001Fh-0022h �B?<K9EF6B <@CG?PEB6 ;4 6D9@S ":<;A<" GEFDB=EF64 (KF9A<9) 
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":>=G0=85 B01;8FO 3 - �4DF4 D97<EFDB6 MODBUS ��-"-5 

��$�% 
(hex) 

"#�%�!�� 

002Eh �8D9E GEFDB=EF64 CB <AF9DH9=EG MODBUS (KF9A<9/;4C<EP) 

002Fh 

!4EFDB=>4 C4D<F9F4 < E>BDBEF< (KF9A<9/;4C<EP) 
%F4DL<= 54=F = 0, @?48L<= 54=F: 
@?48L4S F9FD484: 0 � 9600, 2 � 4800, 3 � 9600, 4 � 19200, 5 � 38400; 
EF4DL4S F9FD484:  0 � A9F K9FA. (none), 1 � A9K9F (odd), 2 � K9F (even), 3 � 
@9F>4 (mark), 5 � CDB59? (spaEe). 

0040h �B?<K9EF6B <ECB?P;G9@OI FBK9> >BQHH<J<QAF4. (KF9A<9/;4C<EP) 
0041h �A4K9A<9 K4EFBFO 8?S 1-= FBK>< (KF9A<9/;4C<EP) 

0042h-0043h �A4K9A<9 >BQH. 8?S 1-= FBK>< (KF9A<9/;4C<EP) 
0044h �A4K9A<9 K4EFBFO 8?S 2-= FBK>< (KF9A<9/;4C<EP) 

0045h-0046h �A4K9A<9 >BQH. 8?S 2-= FBK>< (KF9A<9/;4C<EP) 
0047h �A4K9A<9 K4EFBFO 8?S 3-= FBK>< (KF9A<9/;4C<EP) 

0048h-0049h �A4K9A<9 >BQH. 8?S 3-= FBK>< (KF9A<9/;4C<EP) 
004Ah �A4K9A<9 K4EFBFO 8?S 4-= FBK>< (KF9A<9/;4C<EP) 

004Bh-004Ch �A4K9A<9 >BQH. 8?S 4-= FBK>< (KF9A<9/;4C<EP) 
004Dh �A4K9A<9 K4EFBFO 8?S 5-= FBK>< (KF9A<9/;4C<EP) 

004Eh-04Fh �A4K9A<9 >BQH. 8?S 5-= FBK>< (KF9A<9/;4C<EP) 
0050h �A4K9A<9 K4EFBFO 8?S 6-= FBK>< (KF9A<9/;4C<EP) 

0051h-0052h �A4K9A<9 >BQH. 8?S 6-= FBK>< (KF9A<9/;4C<EP) 
0053h �A4K9A<9 K4EFBFO 8?S 7-= FBK>< (KF9A<9/;4C<EP) 

0054h-0055h �A4K9A<9 >BQH. 8?S 7-= FBK>< (KF9A<9/;4C<EP) 
0056h �A4K9A<9 K4EFBFO 8?S 8-= FBK>< (KF9A<9/;4C<EP) 

0057h-0058h �A4K9A<9 >BQH. 8?S 8-= FBK>< (KF9A<9/;4C<EP) 
005Ah $4;D9L9AAB9 >B?<K9EF6B B5D4FAOI <@CG?PEB6 (KF9A<9/;4C<EP) 
005Bh !4EFDB=>4 6IB8B6. �A4K9A<S: 1, 2 � B8AB>4A4?PAO9 D9:<@O,  

3 - 86GI>4A4?PAO= (KF9A<9/;4C<EP) 
005Ch !4CD46?9A<9 6D4M9A<S (KF9A<9/;4C<EP) 
0103h �B?<K9EF6B C9D9;4C<E9= EA4K4?4 :GDA4?4 6 #�' (KF9A<9) 

0104h �8D9E CBE?98A9= ;4C<E< :GDA4?4 (KF9A<9) 
0105h-0106h %K9FK<> <AEC9>FBD (KF9A<9) 
0109h-010%h 'A<>4?PAO= <89AF<H<>4J<BAAO= AB@9D GEFDB=EF64 (KF9A<9) 

010Fh (?47 E5DBE4 CB EA<:9A<R C<F4A<S 
0059h (?47 C9D9D4EK9F4 >BQHH<J<9AFB6 (;4C<EP) 

 
 
         2.4 $568<O @01>BO 
 

2.4.1 ��-"-5 @B7GF D45BF4FP 6 86GI D9:<@4I - @568<5 ?@>3@0<<8@>20=8O < @01>G5< 
@568<5.  

 
2.4.2 � @01>G5< @568<5 ��-"-5 A4IB8SFES CBEFBSAAB. #D< QFB@ 6OCB?ASRFES 6E9 

D45BK<9 HGA>J<< < @B:9F BEGM9EF6?SFPES KF9A<9 < <;@9A9A<9 >BAH<7GD4J<< (8BEFGC "A4 
?9FG").  
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�!� �!��: 
�"!&$"�, �� #$��"  �"%&'#� � �� �!�!�. �"!(��'$�&�� �"���! 

"%'Щ�%&��/&, %�  #"�,�"��&��,! ��-"-5 %"��$��& /'���' � %'�&'�� 
�!%#��&"$, �!�+�!�� �"&"$"� �� �!3�&%3 �!'&$�!!�� #$"�$�  "� #$� 
����"  �� �!�!�� �2�"�" �"!(��'$�*�"!!"�" #�$� �&$�. 3+���� � 
�!%#��&"$ �"%&'#!� &"�,�" ��/ '&�!�/, � %�'��& � ��+�%&�� 1���&$"!!"� 
#�" �/. &�� ��, $"�0 �!%#��&"$� �/#"�!3�& «�'$!�� %"�/&��». 

 
2.4.3 � D9:<@9 ?@>3@0<<8@>20=8O BEGM9EF6?S9FES C9D9;4C<EP CDB7D4@@AB7B 

B59EC9K9A<S CDBJ9EEBD4 ��-"-5 CBED98EF6B@ CDB7D4@@O #1�  "'A<69DE4?PAO= 
CDB7D4@@4FBD B5BDG8B64A<S". � D9:<@ ?@>3@0<<8@>20=8O ��-"-5 C9D9IB8SF CB >B@4A89 
BF "'A<69DE4?PAO= CDB7D4@@4FBD B5BDG8B64A<S". #BDS8B> D45BFO CD<6989A 6 BC<E4A<< 
6OL9G>4;4AAB= CDB7D4@@O.  

 

2.5 �>7<>6=O5 =58A?@02=>AB8 
�AHBD@4J<S B A9LF4FAOI E<FG4J<SI, 6AGFD9AA<I E5BSI < A9>BFBDOI A4DGL9A<SI D45BFO 
;4ABE<FES 6 SK9=>G "D97<EFD BL<5B>" (L9EFA48J4F9D<KAO= >B8): 

01h - !9 GEC9649F B5D454FO64FP ("6;69L<64FP") 6IB8AO9 <@CG?PEO 
02h - "5D4FAO= EK9F 
03h - !9 GEC9649F EK<F4FP 6IB8AO9 <@CG?PEO 
04h - !969DAO= CBDS8B> CBEFGC?9A<S 6IB8AOI <@CG?PEB6, <?< BF>4;4? B8<A <; 

>4A4?B6 (8?S 86GI>4A4?PAB7B <ECB?A9A<S) 
05h - "L<5>4 6 >4DF9 MODBUS, 8?<A4 E@9M9A<S 5B?PL9 8?<AO C9D9@9AAB= 
06h - !98BCGEF<@B9 EBEFBSA<9 
07h - "L<5>4 ;4C<E< 6 #�' 
08h - "L<5>4 KF9A<S <; #�' 
09h - �BAH<7GD4J<BAAO9 C4D4@9FDO A9 6@9M4RFES 6 #�' 
0Ah - $45BK<9 C4D4@9FDO A9 6@9M4RFES 6 #�' 
0Bh - �?<A4 C9D9@9AAB= 6 #�' 5B?PL9 K9@ 6 "�' (D45BK<9 C4D4@9FDO) 
0Ch - �?<A4 C9D9@9AAB= 6 #�' 5B?PL9 K9@ 6 "�' (>BAH<7GD4J<BAAO9 C4D4@9FDO) 
0Dh - !9CD46<?PAO= HBD@4F ;4C<E4AAO= 6 #�' (D45BK<9 C4D4@9FDO) 
0Eh - !9CD46<?PAO= HBD@4F ;4C<E4AAO= 6 #�' (>BAH<7GD4J<BAAO9 C4D4@9FDO) 
0Fh - +4EFBF4 6OL9 @4>E<@4?PAB ;484AAB7B CD989?4 
10h - !9CD46<?PAB E>BAH<7GD<DB64A @4EE<6 >BQHH<J<9AFB6 (K4EFBF4 6 F45?<J9 A4 

CBA<:9A<9) 
11h - !9CD46<?PAB E>BAH<7GD<DB64A @4EE<6 >BQHH<J<9AFB6 (>BQHH<J<9AF CB?GK<?ES 

BFD<J4F9?PAO@) 
12h - #9D9CB?A9A<9 EG@@4FBD4 6;69L9AAOI <@CG?PEB6 
13h - #9D9CB?A9A<9 F9>GM97B (B5AG?S9@B7B) EG@@4FBD4 6;69L9AAOI <@CG?PEB6 
14h - #9D9CB?A9A<9 EK9FK<>4 EG@@4FBD4 6IB8AOI <@CG?PEB6 
15h - #9D9CB?A9A<9 EK9FK<>4 6D9@9A< ":<;A<" GEFDB=EF64 
16h - !9CD46<?PAB E>BAH<7GD<DB64A B8AB/86G>4A4?PAO= EK9F 
17h - !9 GEC9649F HBD@<DB64FP 6;69L9AAO9 6OIB8AO9 <@CG?PEO 
18h - "L<5>4 KF9A<S GA<>4?PAB7B <89AF<H<>4J<BAAB7B AB@9D4 GEFDB=EF64 
 

 



1051.00.00.00 $- 

14 

 
2.6  5@O 157>?0A=>AB8 ?@8 8A?>;P7>20=88 8745;8S 
 
2.6.1 #9D98 8BCGE>B@ > D45BF9 E ��-"-5 B5E?G:<64RM<= C9DEBA4? 8B?:9A CDB=F< 

B5GK9A<9, <AEFDG>F4: < 4FF9EF4J<R EB7?4EAB FD95B64A<S@ «#D46<? F9IA<K9E>B= 
Q>EC?G4F4J<< Q?9>FDBGEF4AB6B> CBFD95<F9?9=» (#&1)  < «#D46<? F9IA<>< 59;BC4EABEF< CD< 
Q>EC?G4F4J<< Q?9>FDBGEF4AB6B> CBFD95<F9?9=» (#&�) < <;GK<FP A4EFBSM99 DG>B6B8EF6B CB 
Q>EC?G4F4J<<. 

2.6.2 � D45BF9 E ��-"-5 8BCGE>4RFES ?<J4, <@9RM<9 8BCGE> A9 A<:9 III CB «#&1 < #&� 
Q?9>FDBGEF4AB6B> CBFD95<F9?9=» 8?S GEF4AB6B> 8B 1000 � < B;A4>B@?9AAO9 E A4EFBSM<@ 
DG>B6B8EF6B@. 

2.6.3 �459?< 8?S CB8>?RK9A<S A9 8B?:AO <@9FP CB6D9:89A<=, >4> <;B?SJ<<, F4> < 
BF89?PAOI CDB6B8B6.  

��#$�Щ��&%/ `-�%#�'�&�$"��&, ��-"-5 % #"�$����!�/ � �"$#'%�, 
�����/ � �$'�� � !��%#$��!"%&/ �. 

2.6.4  BAF4:  ��-"-5 < CB86B8  Q?9>FDBC<F4A<S > A<@ 6B 6;DO6BBC4EAOI ;BA4I CDB<;6B8<FP 
6 EFDB7B@ EBBF69FEF6<< E 89=EF6GRM<@< "#D46<?4@< GEFDB=EF64 Q?9>FDBGEF4AB6B>" (#'1), 
«#D46<?4@< F9IA<K9E>B= Q>EC?G4F4J<< Q?9>FDBGEF4AB6B> CBFD95<F9?9=» (#&11#) < 8DG7<@< 
8<D9>F<6AO@< 8B>G@9AF4@<, pe7?4@9AF<DGRM<@< GEF4AB6>G Q?9>FDBB5BDG8B64A<S 6B 
6;DO6BBC4EAOI GE?B6<SI. 

 

2.7 �59AB28S 2 Q:AB@5<0;P=OE CA;>28SE 
 
2.7.1 � E?GK49 464D<< A4 B5N9>F9 GCD46?9A<S,  A9<ECD46ABEF< ��-"-5 <?< A4DGL9A<<  

;484AAB7B 4?7BD<F@4 D45BFO ��-"-5,  A9B5IB8<@B CD9>D4F<FP D45BFG < 6O>?RK<FP 
Q?9>FDBC<F4A<9 GEF4AB6><  6 E<?B6B@ L>4HG < A9 6>?RK4FP 8B GEFD4A9A<S CD<K<A < 
CBE?98EF6<= BF>4;4. 
  

    3 &�%!�'�%�"� "�%�'����!�� 
 

3.1 &9IA<K9E>B9 B5E?G:<64A<9 ;4>?RK49FES 6 BE@BFD9 J9?BEFABEF< >BDCGE4 < 
A489:ABEF< >D9C?9A<S < J9?BEFABEF< EB98<A<F9?PAB7B >459?S.    

 

4 &��'Щ�� $� "!& 
 
4.1 ��-"-5 6 CDBJ9EE9 Q>EC?G4F4J<< D9@BAFG A9 CB8?9:4F. 
 

5 %$�!�!�� 
 
           5.1 ��-"-5 8B?:AO ID4A<FPES 6 GC4>B6>9 CD98CD<SF<S-<;7BFB6<F9?S 6 CB@9M9A<<, 
EBBF69FEF6GRM9@ FD95B64A<S@ �"%& 15150-69 8?S GE?B6<= ID4A9A<S 2 A4 D4EEFBSA<< BF 
BFBC<F9?PAOI GEFDB=EF6 A9 @9A99 0,5@ CD< BFEGFEF6<< 6 6B;8GI9 47D9EE<6AOI CD<@9E9=. 
 
 
 
 
 



1051.00.00.00 $- 

15 

 
 

6  &$�!%#"$&�$"��!�� 
 
6.1 #D< CB7DG;>9 < FD4AECBDF<DB64A<< ��-"-5 8B?:AO EFDB7B 6OCB?ASFPES 

FD95B64A<S CD98GCD98<F9?PAOI A48C<E9= A4 SM<>4I < A9 8B?:AO 8BCGE>4FPES FB?K>< < 
G84DO, >BFBDO9 @B7GF BFD4;<FPES A4 6A9LA9@ 6<89 < D45BFBECBEB5ABEF< GEFDB=EF6. 

6.2 &D4AECBDF<DB64A<9 ��-"-5 @B:9F CDB<;6B8<FPES 6E9@< 6<84@< FD4AECBDF4, 6 
>DOFOI FD4AECBDFAOI ED98EF64I, CD< FD4AECBDF<DB64A<< 6B;8GLAO@ FD4AECBDFB@ - 6 
BF4C?<649@OI 79D@9F<;<DB64AAOI BFE9>4I. 

 

7 ��$�!&�� ���"&"��&��/ 
 

7.1 �4D4AF<=AO= EDB> Q>EC?G4F4J<< - 12 @9ESJ96 EB 8AS BF7DG;>< CD98CD<SF<9@ - 
<;7BFB6<F9?9@. 

7.2 #D< A9EB5?R89A<< CBFD95<F9?9@ CD46<? < GE?B6<= Q>EC?G4F4J<<, B7B6BD9AAOI 6 
A4EFBSM9@ DG>B6B8EF69, 6OIB89 <; EFDBS ��-"-5 CB 6<A9 CBFD95<F9?S <?< A4DGL9A<< 
J9?BEFABEF< >BDCGE4, CD98CD<SF<9 - <;7BFB6<F9?P  A9 A9E9F 74D4AF<=AOI B5S;4F9?PEF6. 
 

 



1051.00.00.00 $- 

16 

 
 

 
 

 

8  %����&��,%&�" " #$�� �� 
 

 
�0BG8: 8=4C:F8>==O9 

>1>@>B>2  
��-"-5________________ 

  
 
 

  
 
 
1051.00.00.00 

  

A4<@9AB64A<9 <;89?<S  69DE<S \ <@S 
H4=?4 
CDB7D4@@O 

 B5B;A4K9A<9  ;46B8E>B= 
AB@9D 

 <;7BFB6?9A, CD<ASF < GC4>B64A 6 EBBF69FEF6<< E B5S;4F9?PAO@< FD95B64A<S@<  
7BEG84DEF69AAOI EF4A84DFB6, 89=EF6GRM9= F9IA<K9E>B=  8B>G@9AF4J<9= < CD<;A4A 7B8AO@ 
8?S Q>EC?G4F4J<<. 
 

              #@54AB028B5;P "&� 
 #                                                             
 
 
 

    

    ?<KA4S CB8C<EP    D4EL<HDB6>4 CB8C<E< 
 
 

    

    7B8, @9ESJ, K<E?B 



1051.00.00.00 $- 

17 

3    

3    

T    

1    /    4    T    

1    ,    5    m    a    x    

Ë    û    ñ    ê    ó    î    ð    è    å    í    ò    è    ð    î    â    à    ò    ü    â    ï    ë    î    ñ    ê    î    ñ    ò    è    ê    î    ë    å    ñ    à    

1 
  

 
3 

  
 

m
  

  
i  

  
n 

  
 

3    

3    

T    

1    /    4    T    

1    ,    5    m    a    x    

Ë    û    ñ    ê    ó    î    ð    è    å    í    ò    è    ð    î    â    à    ò    ü    â    ï    ë    î    ñ    ê    î    ñ    ò    è    ê    î    ë    å    ñ    à    

1 
  

 
3 

  
 

m
  

  
i  

  
n 

  
 

M    2    2    x    1    

8 
  
 

0 
  
 

L 
  
 

(  
  

± 
  
 

1 
  
 

0 
  
 

)  
  1   

 
2   

 
3    4    

5  

3 
  
 

0 
  
 

1 
  
 

5 
  
 

4 
  
 

1 
  
 

8 
  
 

ð    à    ñ    ñ    ò    î    ÿ    í    è    å    ä    î    à    ê    ò    è    â    í    î    é    ò    î    ÷    ê    è    ñ    å    í    ñ    î    ð    à    
2    0    ,    5    

M    2    2    x    1    

8 
  
 

0 
  
 

L 
  
 

(  
  

± 
  
 

1 
  
 

0 
  
 

)  
  1   

 
2   

 
3    4    

5  

3 
  
 

0 
  
 

1 
  
 

5 
  
 

4 
  
 

1 
  
 

8 
  
 

ð    à    ñ    ñ    ò    î    ÿ    í    è    å    ä    î    à    ê    ò    è    â    í    î    é    ò    î    ÷    ê    è    ñ    å    í    ñ    î    ð    à    

#@8;>65=85 � 
(>1S70B5;P=>5) 

      
   ��-"-5.1,  ��-"-5.2, ��-"-5.5                                     ��-"-5, ��-"-5.3, ��-"-5.4      

 
 

 

$8AC=>: �.1 -  ��-"-5. �454D<FAO9 < CD<EB98<A<F9?PAO9 D4;@9DO 
 

 

 

 

 

 

 

 

 

 

 

 

  

 

 

 

 

 

 

 

 

 

$8AC=>: �.2 -  ��-"-5, ��-"-5.1, ��-"-5.3,  ��-"-5.5 #4D4@9FDO F9EFB6B7B >B?9E4.               
$4ECB?B:9A<9 86GI>4A4?PAB7B 84FK<>4 BFABE<F9?PAB ;G5K4FB7B >B?9E4 



1051.00.00.00 $- 

18 

 

 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

$8AC=>: �.3 -  ��-"-5.2, ��-"-5.4. #4D4@9FDO F9EFB6B7B >B?9E4.  
    $4ECB?B:9A<9 B8AB>4A4?PAB7B 84FK<>4 BFABE<F9?PAB ;G5K4FB7B >B?9E4 

 

 

 

  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
 
$8AC=>: �.4 - %I9@4 Q?9>FD<K9E>4S CB8>?RK9A<S  ��-"-5.3, ��-"-5.5 



1051.00.00.00 $- 

19 

Ä    à    ò    ÷    è    ê    è    í    ä    ó    ê    ö    è    î    í    í    û    é    
î    á    î    ð    î    ò    î    â    Ä    È    -    Î    -    5    

+    U    p    

-    U    p    

(    A    )    

(    B    )    

O    U    T    1    

O    U    T    2    

O    G    N    D    

1    

2    

3    

4    

5    

6    

7    

+    U    p    

-    U    p    

(    A    )    

(    B    )    

O    U    T    1    

O    U    T    2    

O    G    N    D    

È    ñ    ò    î    ÷    í    è    ê    ï    è    ò    à    í    è    ÿ    
(    7    -    1    2    )    Â    

+    
-    

A    

B    
R    S    4    8    5    

R    n    

Ê    à    í    à    ë    1    

Ê    à    í    à    ë    2    

Â    í    å    ø    í    å    å    ó    ñ    ò    ð    î    é    ñ    ò    â    î    

+    U    p    

-    U    p    

(    A    )    

(    B    )    

O    U    T    1    

O    U    T    2    

O    G    N    D    

1    

2    

3    

4    

5    

6    

7    

+    U    p    

-    U    p    

(    A    )    

(    B    )    

O    U    T    1    

O    U    T    2    

O    G    N    D    

È    ñ    ò    î    ÷    í    è    ê    ï    è    ò    à    í    è    ÿ    
(    7    -    1    2    )    Â    

+    
-    
A    

B    
R    S    4    8    5    

R    n    

Ê    à    í    à    ë    1    

Ê    à    í    à    ë    2    

Â    í    å    ø    í    å    å    ó    ñ    ò    ð    î    é    ñ    ò    â    î    

Â    à    ð    è    à    í    ò    ï    î    ä    ê    ë    þ    ÷    å    í    è    ÿ    1    

Â    à    ð    è    à    í    ò    ï    î    ä    ê    ë    þ    ÷    å    í    è    ÿ    2    

+    U    p    

-    U    p    

(    A    )    

(    B    )    

O    U    T    1    

O    U    T    2    

O    G    N    D    

1    

2    

3    

4    

5    

6    

7    

+    U    p    

-    U    p    

(    A    )    

(    B    )    

È    ñ    ò    î    ÷    í    è    ê    ï    è    ò    à    í    è    ÿ    
(    7    -    1    2    )    Â    

+    
-    
A    

B    
R    S    4    8    5    

Â    í    å    ø    í    å    å    ó    ñ    ò    ð    î    é    ñ    ò    â    î    Â    à    ð    è    à    í    ò    ï    î    ä    ê    ë    þ    ÷    å    í    è    ÿ    3    

+    U    p    

-    U    p    

(    A    )    

(    B    )    

O    U    T    1    

O    U    T    2    

O    G    N    D    

1    

2    

3    

4    

5    

6    

7    

+    U    p    

-    U    p    

O    U    T    1    

O    U    T    2    

O    G    N    D    

È    ñ    ò    î    ÷    í    è    ê    ï    è    ò    à    í    è    ÿ   
(    7    -    1    2    )    Â    

+    
-    

R    n    

Ê    à    í    à    ë    1    

Ê    à    í    à    ë    2    

Â    í    å    ø    í    å    å    ó    ñ    ò    ð    î    é    ñ    ò    â    î    
Â    à    ð    è    à    í    ò    ï    î    ä    ê    ë    þ    ÷    å    í    è    ÿ    4    

+    U    p    

-    U    p    

(    A    )    

(    B    )    

O    U    T    1    

O    U    T    2    

O    G    N    D    

1    

2    

3    

4    

5    

6    

7    

+    U    p    

-    U    p    

O    U    T    1    

O    U    T    2    

O    G    N    D    

È    ñ    ò    î    ÷    í    è    ê    ï    è    ò    à    í    è    ÿ    
(    7    -    1    2    )    Â    

+    
-    

R    n    

Ê    à    í    à    ë    1    

Ê    à    í    à    ë    2    

Â    í    å    ø    í    å    å    ó    ñ    ò    ð    î    é    ñ    ò    â    î    
Â    à    ð    è    à    í    ò    ï    î    ä    ê    ë    þ    ÷    å    í    è    ÿ    5    

È    ñ    ò    î    ÷    í    è    ê    
ï    è    ò    à    í    è    ÿ    
(    5    -    3    0    )    B    

+    
-    

Ò    î    ê    í    à    ã    ð    ó    ç    ê    è    <    3    0    ì    À    

Ò    î    ê    í    à    ã    ð    ó    ç    ê    è    <    3    0    ì    À    

Ò    î    ê    í    à    ã    ð    ó    ç    ê    è    <    3    0    ì    À    

Ò    î    ê    í    à    ã    ð    ó    ç    ê    è    <    3    0    ì    À    

È    ñ    ò    î    ÷    í    è    ê    
ï    è    ò    à    í    è    ÿ    
(    5    -    3    0    )    B    

+    
-    

Â    ç    ð    û    â    î    î    ï    à    ñ    í    à    ÿ    
ç    î    í    à    1    ,    2    

Â    ç    ð    û    â    î    î    ï    à    ñ    í    à    ÿ    
ç    î    í    à    1    ,    2    

Â    ç    ð    û    â    î    î    ï    à    ñ    í    à    ÿ    
ç    î    í    à    1    ,    2    

Â    ç    ð    û    â    î    î    ï    à    ñ    í    à    ÿ    
ç    î    í    à    1    ,    2    

Â    ç    ð    û    â    î    î    ï    à    ñ    í    à    ÿ    
ç    î    í    à    1    ,    2    

Ä    à    ò    ÷    è    ê    è    í    ä    ó    ê    ö    è    î    í    í    û    é    
î    á    î    ð    î    ò    î    â    Ä    È    -    Î    -    5    

Ä    à    ò    ÷    è    ê    è    í    ä    ó    ê    ö    è    î    í    í    û    é    
î    á    î    ð    î    ò    î    â    Ä    È    -    Î    -    5    

Ä    à    ò    ÷    è    ê    è    í    ä    ó    ê    ö    è    î    í    í    û    é    
î    á    î    ð    î    ò    î    â    Ä    È    -    Î    -    5    

Ä    à    ò    ÷    è    ê    è    í    ä    ó    ê    ö    è    î    í    í    û    é    
î    á    î    ð    î    ò    î    â    Ä    È    -    Î    -    5    

Ä    à    ò    ÷    è    ê    è    í    ä    ó    ê    ö    è    î    í    í    û    é    
î    á    î    ð    î    ò    î    â    Ä    È    -    Î    -    5    

+    U    p    

-    U    p    

(    A    )    

(    B    )    

O    U    T    1    

O    U    T    2    

O    G    N    D    

1    

2    

3    

4    

5    

6    

7    

+    U    p    

-    U    p    

(    A    )    

(    B    )    

O    U    T    1    

O    U    T    2    

O    G    N    D    

È    ñ    ò    î    ÷    í    è    ê    ï    è    ò    à    í    è    ÿ    
(    7    -    1    2    )    Â    

+    
-    

A    

B    
R    S    4    8    5    

R    n    

Ê    à    í    à    ë    1    

Ê    à    í    à    ë    2    

Â    í    å    ø    í    å    å    ó    ñ    ò    ð    î    é    ñ    ò    â    î    

+    U    p    

-    U    p    

(    A    )    

(    B    )    

O    U    T    1    

O    U    T    2    

O    G    N    D    

1    

2    

3    

4    

5    

6    

7    

+    U    p    

-    U    p    

(    A    )    

(    B    )    

O    U    T    1    

O    U    T    2    

O    G    N    D    

È    ñ    ò    î    ÷    í    è    ê    ï    è    ò    à    í    è    ÿ    
(    7    -    1    2    )    Â    

+    
-    
A    

B    
R    S    4    8    5    

R    n    

Ê    à    í    à    ë    1    

Ê    à    í    à    ë    2    

Â    í    å    ø    í    å    å    ó    ñ    ò    ð    î    é    ñ    ò    â    î    

Â    à    ð    è    à    í    ò    ï    î    ä    ê    ë    þ    ÷    å    í    è    ÿ    1    

Â    à    ð    è    à    í    ò    ï    î    ä    ê    ë    þ    ÷    å    í    è    ÿ    2    

+    U    p    

-    U    p    

(    A    )    

(    B    )    

O    U    T    1    

O    U    T    2    

O    G    N    D    

1    

2    

3    

4    

5    

6    

7    

+    U    p    

-    U    p    

(    A    )    

(    B    )    

È    ñ    ò    î    ÷    í    è    ê    ï    è    ò    à    í    è    ÿ    
(    7    -    1    2    )    Â    

+    
-    
A    

B    
R    S    4    8    5    

Â    í    å    ø    í    å    å    ó    ñ    ò    ð    î    é    ñ    ò    â    î    Â    à    ð    è    à    í    ò    ï    î    ä    ê    ë    þ    ÷    å    í    è    ÿ    3    

+    U    p    

-    U    p    

(    A    )    

(    B    )    

O    U    T    1    

O    U    T    2    

O    G    N    D    

1    

2    

3    

4    

5    

6    

7    

+    U    p    

-    U    p    

O    U    T    1    

O    U    T    2    

O    G    N    D    

È    ñ    ò    î    ÷    í    è    ê    ï    è    ò    à    í    è    ÿ   
(    7    -    1    2    )    Â    

+    
-    

R    n    

Ê    à    í    à    ë    1    

Ê    à    í    à    ë    2    

Â    í    å    ø    í    å    å    ó    ñ    ò    ð    î    é    ñ    ò    â    î    
Â    à    ð    è    à    í    ò    ï    î    ä    ê    ë    þ    ÷    å    í    è    ÿ    4    

+    U    p    

-    U    p    

(    A    )    

(    B    )    

O    U    T    1    

O    U    T    2    

O    G    N    D    

1    

2    

3    

4    

5    

6    

7    

+    U    p    

-    U    p    

O    U    T    1    

O    U    T    2    

O    G    N    D    

È    ñ    ò    î    ÷    í    è    ê    ï    è    ò    à    í    è    ÿ    
(    7    -    1    2    )    Â    

+    
-    

R    n    

Ê    à    í    à    ë    1    

Ê    à    í    à    ë    2    

Â    í    å    ø    í    å    å    ó    ñ    ò    ð    î    é    ñ    ò    â    î    
Â    à    ð    è    à    í    ò    ï    î    ä    ê    ë    þ    ÷    å    í    è    ÿ    5    

È    ñ    ò    î    ÷    í    è    ê    
ï    è    ò    à    í    è    ÿ    
(    5    -    3    0    )    B    

+    
-    

Ò    î    ê    í    à    ã    ð    ó    ç    ê    è    <    3    0    ì    À    

Ò    î    ê    í    à    ã    ð    ó    ç    ê    è    <    3    0    ì    À    

Ò    î    ê    í    à    ã    ð    ó    ç    ê    è    <    3    0    ì    À    

Ò    î    ê    í    à    ã    ð    ó    ç    ê    è    <    3    0    ì    À    

È    ñ    ò    î    ÷    í    è    ê    
ï    è    ò    à    í    è    ÿ    
(    5    -    3    0    )    B    

+    
-    

Â    ç    ð    û    â    î    î    ï    à    ñ    í    à    ÿ    
ç    î    í    à    1    ,    2    

Â    ç    ð    û    â    î    î    ï    à    ñ    í    à    ÿ    
ç    î    í    à    1    ,    2    

Â    ç    ð    û    â    î    î    ï    à    ñ    í    à    ÿ    
ç    î    í    à    1    ,    2    

Â    ç    ð    û    â    î    î    ï    à    ñ    í    à    ÿ    
ç    î    í    à    1    ,    2    

Â    ç    ð    û    â    î    î    ï    à    ñ    í    à    ÿ    
ç    î    í    à    1    ,    2    

Ä    à    ò    ÷    è    ê    è    í    ä    ó    ê    ö    è    î    í    í    û    é    
î    á    î    ð    î    ò    î    â    Ä    È    -    Î    -    5    

Ä    à    ò    ÷    è    ê    è    í    ä    ó    ê    ö    è    î    í    í    û    é    
î    á    î    ð    î    ò    î    â    Ä    È    -    Î    -    5    

Ä    à    ò    ÷    è    ê    è    í    ä    ó    ê    ö    è    î    í    í    û    é    
î    á    î    ð    î    ò    î    â    Ä    È    -    Î    -    5    

Ä    à    ò    ÷    è    ê    è    í    ä    ó    ê    ö    è    î    í    í    û    é    
î    á    î    ð    î    ò    î    â    Ä    È    -    Î    -    5    

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

  

 
$8AC=>: �.5 - ��-"-5. %I9@4 Q?9>FD<K9E>4S CB8>?RK9A<S 8?S ;BA 
"6;DO6B59;BC4EA4S", 6;DO6BBC4EA4S "1" < 6;DO6BBC4EA4S "2"  
 



1051.00.00.00 $- 

20 

                                                      

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

$8AC=>: �.6 -   ��-"-5. %I9@4 Q?9>FD<K9E>4S CB8>?RK9A<S 7DGCCO 84FK<>B6  
                           6 ?<A<< E6S;< RS485. 

 
 
 
 
 
 

 

 



1051.00.00.00 $- 

21 

 
��%& $���%&$�&�� �� �!�!�� 

 
Н
B@
9D

 <
;@
9A
9A
<O

 

Н
B@
9D

 D
4;
89
?4

, 

CB
8D
4;
89
?4

, 
CG
A>
F4

 

8B
>G
@9
AF
4 

НB@9D4 EFD4A<J (?<EFB6) 

Н
B@
9D

 5
N
??
9F
9A
O 
< 
84
F4

 

97
B 
6O
CG
E>
4 

(G
F6
9D
:
89
A<
O)

 

В
IB
8O
щ
<=

 A
B@
9D

 

EB
CD
B6
B8
<F
9?
PA
B7
B 

8B
>G
@9
AF
4 
< 
84
F4

 

Д
4F
4 
6A
9E
9A
<O

 <
;@
9A
9A
<O

, 

CB
8C
<E
P 

 

(H
4@
<?
<O

) 

�4
@9
A9
AA
O
I 

�
;@
9A
9A
AO
I 

Н
B6
O
I 

(8
BC
B?
A9
AA
O
I)

 

А
AA
G?
<D
B6
4A
AO
I 

4 - 2-21 - - -  7342.2-
2013 

30.01.2013 
&B?EFOI �.�. 

5 � 5,6,19,
20 

- - �  7342.26-
2013 

16.07.2013 
&B?EFOI �.�. 

6 - 10 - - -  7342.39-
2013 

18.09.13 
&B?EFOI �.�. 

 

 

 



1051.00.00.00 $- 

22 

 

 

 


