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!4EFBSM99 DG>B6B8EF6B CB Q>EC?G4F4J<< CD98A4;A4K9AB 8?S B;A4>B@?9A<S E 
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4 
 

"#�%�!�� � $��"&� 
 

1.1 На7=аGе=8е  

1.1.1 �4;B4A4?<;4FBDO ")B55<F-&" CD98A4;A4K9AO 8?S:  

 <;@9D9A<S EB89D:4A<S FB>E<KAOI 74;B6 (B>E<8 G7?9DB84 CO, E9DB6B8BDB8 H2S, 8<B>E<8 

E9DO SO2, I?BD Cl2, HFBD<EFO= 6B8BDB8 HF, 4@@<4> NH3); 

 <;@9D9A<S EB89D:4A<S ><E?BDB84 O2; 

 <;@9D9A<S EB89D:4A<S 8<B>E<84 G7?9DB84 CO2; 

 <;@9D9A<S EB89D:4A<S 7BDRK<I 74;B6 (6B8BDB84 H2, B>E<84 G7?9DB84 CO) <?< EG@@O 7B-

DRK<I 74;B6, CD<6989AAB= > @9F4AG CH4 (<?< CDBC4AG C3H8, 79>E4AG C6H14, 6B8BDB8G H2, 

B>E<8G G7?9DB84 CO); 

 E<7A4?<;4J<< B 6OIB89 EB89D:4A<S BCD989?S9@OI 74;B6 6 >BAFDB?<DG9@B= D45BK9= ;BA9 

;4 8BCGEF<@O9 CD989?O (CB ;4CDBEG @B:9F 5OFP BF>?RK9A4). 

 B59EC9K9A<S FD95B64A<= 59;BC4EABEF< < <ECB?P;B64A<S 6 CDBF<6B464D<=AOI E<EF9@4I 

;4M<FO 6 EBBF69FEF6<< E #� 09-540-03  CD< D45BF4I 6 CDB<;6B8EF69AAOI CB@9M9A<SI, >B-

?B8J4I, CB864?4I, CB8;9@AOI >B@@GA<>4J<SI: FGAA9?SI >4A4?<;4J<<, FGAA9?SI E6S;< - < 

A4 8DG7<I B5N9>F4I, 789 6B;@B:AB BC4EAB9 <;@9A9A<9 EBEF464 6B;8GI4 D45BK9= ;BAO. 

1.1.2 �?S 6OCB?A9A<S 6OL9C9D9K<E?9AAOI HGA>J<= 6B 6;DO6BBC4EAOI ;BA4I CB-
@9M9A<= < A4DG:AOI GEF4AB6B>, 74;B4A4?<;4FBD ")B55<F-&" >B@C?9>FG9FES 84FK<>B@ E 
5?B>B@ <E>DB;4M<FO ")B55<F-&�". 

1.1.3 "5B;A4K9A<9 74;B4A4?<;4FBD4 6>?RK49F 6 E95S: A4<@9AB64A<9 ")B55<F-&", I<-
@<K9E><9 HBD@G?O <;@9DS9@OI 74;B6, <ECB?A9A<9 < B5B;A4K9A<9 &'. #D<@9D B5B;A4K9-
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A<S E@. #D<?B:9A<9 �. "5B;A4K9A<9 84FK<>4 E 5?B>B@ <E>DB;4M<FO ")B55<F-&�" 6 8B-
>G@9AF4J<< 8DG7B= CDB8G>J<<, 6 >BFBDB= BA @B:9F 5OFP CD<@9A9A: «�4FK<> F<C4 ")B5-
5<F-&�"» �,2�.413411.012 &' 

 

1.2 &9EA<G9E><9 E4D4>F9D<EF<>< 

1.2.1 �4;B4A4?<;4FBD «)B55<F-&» CDB<;6B8<FES 6 EF4J<BA4DAB@ <ECB?A9A<< E 6OABEAO@< 5?B>4@< 84FK<>B6. %CBEB5 ;45BD4 CDB5O – 8<HHG;<BAAO=. �B?<K9EF6B 5?B>B6 84FK<>B6 (>4A4?B6 <;@9D9A<S) BF 1 8B 16. &D95G9@O= A45BD <;@9DS9@OI 74;B6 < K<E?B FBK9> >BAFDB?S ;484RFES CBFD95<F9?9@ CD< ;4>4;9 74;B4A4?<;4FBD4. 
1.2.2 #D<@9AS9@O= 8?S >B@C?9>F4J<< 74;B4A4?<;4FBD4 «)B55<F-&», 84FK<> E 5?B>B@ <E>DB;4M<FO «)B55<F-&�» EBEFB<F <; 5?B>4 E9AEBDB6 < 5?B>4 <E>DB;4M<FO, < CD98A4;A4K9A 8?S <;@9D9A<= 6B 6;DO6BBC4EAOI ;BA4I CB@9M9A<= < A4DG:AOI GEF4AB6B> EB7?4EAB 7.3 #'- <;8. 6 < 8DG7<@ ABD@4F<6AO@ 8B>G@9AF4@, D97?4@9AF<DGRM<@ CD<@9A9A<9 Q?9>FDBB5BDG8B64A<S 6B 6;DO6BBC4EAOI ;BA4I. 
1.2.3 �?S C<F4A<S 84FK<>B6 «)B55<F-&�» 74;B4A4?<;4FBD >B@C?9>FG9FES 5?B>B@ C<F4A<S CB6OL9AAB= A489:ABEF< (�##!). #D< >B?<K9EF69 6;DO6B;4M<M9AAOI >4A4?B6 <;@9D9A<S BF B8AB7B 8B K9FOD9I �##! 6EFD4<649FES 6 5?B> <A8<>4J<<. #D< >B?<K9EF69 6;DO6B;4M<M9AAOI >4A4?B6 BF CSF< 8B L9EFA48J4F< �##! <;7BF46?<649FES 6 BF89?PAB@ >BDCGE9. 
1.2.4 �4FK<> E 5?B>B@ <E>DB;4M<FO «)B55<F-&�» EBBF69FEF6G9F FD95B64A<S@ �"%& $ 51330.10-2005 < �"%& $ 51330.0-2005, 6OCB?A9A E 6<8B@ 6;DO6B;4M<FO <<E>DB59;BC4EA4S Q?9>FD<K9E>4S J9CP= E GDB6A9@ "6;DO6B59;BC4EAO=".  4D><DB6>4 CB 6;DO6B;4M<F9: 
- 5?B> <E>DB;4M<FO - [Exib]II�; 
- 5?B> E9AEBDB6 E Q?9>FDBI<@<K9E><@ C9D6<KAO@ CD9B5D4;B64F9?9@ - 

1ExibIIBT6; 

- E F9D@B>4F4?<F<K9E><@ <?< BCF<K9E><@ C9D6<KAO@ CD9B5D4;B64F9?9@ - 

1ExibdIIBT6. 

1.2.5 �<4C4;BAO <;@9D9A<= < CB>4;4A<= 74;B4A4?<;4FBD4 CD<6989AO 6 F45?<J9 
1. 

1.2.6 #D989? BEAB6AB= CB7D9LABEF< 74;B4A4?<;4FBD4 A9 CD96OL49F ±25%, >DB@9 >4A4?B6 <;@9D9A<S ><E?BDB84. �?S >4A4?B6 <;@9D9A<S ><E?BDB84 CD989? BEAB6AB= 45EB?RFAB= CB7D9LABEF< A9 CD96OL49F ±(0,05 C + 0,2), % B5., 789 C – 89=EF6<F9?PA4S >BAJ9AFD4J<S ><E?BDB84, % B5. 
1.2.7 #D989? 8BCGE>49@B= 64D<4J<< CB>4;4A<= 74;B4A4?<;4FBD4 6 8B?SI BF CD989?4 BEAB6AB= CB7D9LABEF< A9 CD96OL49F 0,5. 
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1.2.8 #D989? 8BCGE>49@B7B <;@9A9A<S 6OIB8AB7B E<7A4?4 A9 8B?:AO CD96O-L4FP 0,5 6 8B?SI BF CD989?4 BEAB6AB= CB7D9LABEF<: 

-6 F9K9A<9 14EGF A9CD9DO6AB= D45BFO 8?S EF4J<BA4DAB7B <ECB?A9A<S. 
1.2.9 �BCB?A<F9?PA4S CB7D9LABEFP A9 CD96OL49F: – 0,5 BF CD989?4 BEAB6AB= CB7D9LABEF< CD< <;@9A9A<< F9@C9D4FGDO A4 >4:8O9 

10B% 6 CD989?4I D45BK97B 8<4C4;BA4 F9@C9D4FGD; – 1,5 BF CD989?4 BEAB6AB= CB7D9LABEF< CD< EB89D:4A<< A9<;@9DS9@OI >B@CBA9AFB6 6 CD989?4I EB7?4EAB 7D4H9 6 F45?<JO 1.  
&45?<J4 1 

"CD989?S9@O= 
>B@CBA9AF 

�BCGE-
>49@4S 
C9D9-
7DG;>4 
CB >BA-
J9AFD4-
J<<* 

�<4C4;BA 
CB>4;4A<= 

*9A4 98<-
A<JO 
A4<@9AP-
L97B D4;-
DS84 

�<4C4;BA 
<;@9D9A<S 

 
�BCGE>49@B9 EB-
89D:4A<9 A9<;@9-
DS9@OI >B@CBA9A-

FB6,  
A9 5B?99, 

1 2 3 4 5 6 

">E<8 G7?9DB84 CO 

8 0 - 150 
@7/@3 

****) 

1 @7/@3 20 - 120 @7/@3 NO 33 @7/@3, 
NO2 33 @7/@3, 
NH3 320 @7/@3, 
SO2 3100 @7/@3 

%9DB6B8BDB8 H2S 

10 0 - 36,0 
@7/@3 
****) 

0,1 @7/@3 5,0 - 30,0 
@7/@3 

SO2 310 @7/@3, 
CO 350 @7/@3, 
NO2 320 @7/@3, 
NO 3100 @7/@3 

�<B>E<8 E9DO SO2 

10 0 - 120 
@7/@3 

****) 

1 @7/@3 10 - 100 @7/@3 H2S A9 8BCGE>49FES, 
%"-10 @7/@3, 
NO2-40 @7/@3, 
NO-3 @7/@3 

)?BD Cl2 
40 0 - 30,0 

@7/@3 

****) 

0,1 @7/@3 1,0 - 25,0 
@7/@3 

 

(FBD<EFO= 6B8BDB8 HF 5 0 - 3,5 
@7/@3 

****) 

0,01 @7/@3 0,5 - 3,0 @7/@3 HCl -4,5 @7/@3 

�@@<4> NH3 
3 0 - 700 

@7/@3 

****) 

1 @7/@3 20 - 600 @7/@3  

�<B>E<8 G7?9DB84 %"2 ** 0,00 3 6,00 
B5.% 

0,01 B5.% 0,10-5,00 
B5.% 

 

�<E?BDB8 "2 *** 
0÷36,0 
B5.% 

0,1 
B5.% 

1,0÷30,0 B5.%  

�B8BDB8 H2 
 

 
** 

0÷2,55 
B5.% 

0,01 B5.% 
0,20÷2,00 
B5.% 

 

">E<8 G7?9DB84  
CO B5.% 

 
** 

0÷6,50 
B5.% 

0,01 B5.% 
0,55÷5,45 
B5.% 

 

%G@@4 7BDRK<I 74;B6, E 
7D48G<DB6>B= CB:  

   5÷50% !�#$ 
<?<: 

 

@9F4AG CH4 ** 0÷2,55 
B5.% 

0,01 B5.% 0,22-2,20 
B5.% 
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#D<@9K4A<S: 

*)  - 8BCGE>49@4S C9D97DG;>4 CB >BAJ9AFD4J<< CD<6B8<FES >4> >D4FABEFP BF 69DIA97B CD9-
89?4 8<4C4;BA4 <;@9D9A<= (�#); 
**) - E9AEBDO A4 8<B>E<8 G7?9DB84 < 7BDRK<9 74;O (%!4, %3!8, %6!14, !2, %") 6O89D:<-
64RF C9D97DG;>G CB >BAJ9AFD4J<< CD< EB89D:4A<< BCD989?S9@B7B >B@CBA9AF4 8B 100 %; 
***) - 6 6B;8GI9 D45BK9= ;BAO B5N9@A4S 8B?S ><E?BDB84 A9 CD96OL49F 69DIA97B CD989?4 
<;@9D9A<=; 
****) - E@. F4>:9 C. 1.2.20. 
 

1.2.10 #D989? &0,98 8BCGE>49@B7B 6D9@S GEF4AB6?9A<S CB>4;4A<= A9 CD96OL49F 20 E 8?S >4A4?B6 O2 < >4A4?B6 7BDRK<I 74;B6 E F9D@B>4F4?<F<K9E><@< E9AEBD4@<, 
30 E 8?S Cl2 (7DGCC4 �-2 CB �"%& 13320-81), 300 E 8?S HF (7DGCC4 �-5) < 120 E (7DGCC4 �-4) 8?S CDBK<I >4A4?B6 <;@9D9A<=. 

1.2.11 �4;B4A4?<;4FBD 6 F9K9A<9 10 @<A. 6O89D:<649F C9D97DG;>G CB >BAJ9AFD4J<< 6 EBBF69FEF6<< E 7D4HB= 2 F45?<JO 1, E 6BEEF4AB6?9A<9@ CB>4;4A<= CBE?9 EASF<S C9D9- 7DG;>< K9D9; 30 @<A. 
1.2.12 !B@<A4?PAO9 GE?B6<S Q>EC?G4F4J<< 74;B4A4?<;4FBD4: 
- D45BK<9 >?<@4F<K9E><9 GE?B6<S ')�.2 CB �"%& 15150, CD< QFB@ GEF4A46?<649FES 69DIA99 ;A4K9A<9 D45BK9= BFABE<F9?PAB= 6?4:ABEF< 6B;8GI4 D46AO@ 95% CD< F9@C9D4FGD9 30 B%, A<:A99 < 69DIA99 ;A4K9A<9 D45BK9= F9@C9D4FGDO BF @<AGE 40 8B 50 B% 8?S >4A4?B6 6E9I 74;B6, >DB@9 >4A4?B6 HF < 5?B>B6 E ���: BF @<AGE 10 8B 50 B% 8?S >4A4?B6 HF; BF @<AGE 20 8B 50 B% 8?S 5?B>B6 E ���; 
- 4F@BEH9DAB@ 846?9A<< BF 84 8B 106.7 >#4; 
- A4CDS:9AABEF< @47A<FAB7B CB?S - A9 5B?99 40 �/@. #B GEFB=K<6BEF< > >?<@4F<K9E><@ 6B;89=EF6<S@ 74;B4A4?<;4FBD BFABE<FES > 7DGCC4@ %4 < $1 CB �"%& 12997-84. #B GEFB=K<6BEF< > 6B;89=EF6<R E<AGEB<84?PAB= 6<5D4J<< 74;B4A4?<;4FBD BFABE<FES > 7DGCC9 N1 CB �"%& 12997-84 

 %F9C9AP ;4M<FO B5B?BK>< BF CDBA<>AB69A<S F69D8OI F9? (CO?<) < 6?47< EB7?4EAB �"%& 14254: 
- A9 @9A99 IP53, CB ;4CDBEG – 8B IP65 (5?B> 84FK<>B6 < 5?B> E9AEBDB6 ")B55<F-&�");  

- IP54 (5?B> <E>DB;4M<FO) 
- IP50 (5?B> <A8<>4J<<). 

CDBC4AG C3H8 ** 0÷1,00 
B5.% 

0,01 B5.% 0,09÷0,85 
B5.% 

 

79>E4AG C6H14 ** 0÷25,5 @7/? 0,1 @7/8@3 1,8÷17,5 @7/?  

6B8BDB8G H2 
 

 
** 

0÷2,55 
B5.% 

0,01 B5.% 
0,20÷2,00 
B5.% 

 

B>E<8G 
G7?9DB84 CO 

 
** 

0÷6,50 
B5.% 

0,01 B5.% 
0,55÷5,45 
B5.% 
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1.2.13 !B@<A4?PA4S J9A4 98<A<JO A4<@9APL97B D4;DS84 CD<6989A4 6 7D4H9 4 F45?<JO 1. 
1.2.14 �4;B4A4?<;4FBD <@99F 8<EC?9= < >B8B6O= 6OIB8 A4 >B@CPRF9D. �<EC?9= CD98A4;A4K9A 8?S 6O6B84 CB>4;4A<=, EBB5M9A<= B5 BL<5>4I < B59EC9K9A<S 8<4?B7B6B7B D9:<@4 CD< >4?<5DB6>9. �B8B6O= 6OIB8 CD98A4;A4K9A 8?S E6S;< E >B@CPRF9DB@ E CB@BMPR CBE?98B64F9?PAB7B <AF9DH9=E4 RS232 <?< <AB7B. 
1.2.15 #B ;4CDBEG A4 >4:8O= >4A4? <;@9D9A<S @B:9F 5OFP GEF4AB6?9A FB>B6O= 6OIB8 0 – 5 @� <?< 4 – 20 @� E HGA>J<S@< CD9B5D4;B64A<S EBBF69FEF69AAB: 

8?S 0-5 @�:          % = I*k1, @7/@3, @7/?, B5.%,                                                                          (1) 

8?S 4-20 @�:        C = (I-4)*k2 , @7/@3, @7/?, B5.%,                                                                   (2) 

789:       %  3 <;@9D9AA4S >BAJ9AFD4J<S 74;4 6 98<A<J4I EB7?4EAB F45?<JO 1 

             I 3 ;A4K9A<9 CB FB>B6B@G 6OIB8G, @�; 

     k1, k2 3 G89?PA4S >BAJ9AFD4J<S (@7/@3, @7/?, B5.% / 1 @�) 3 CB >B@CBA9AF4@ 

EBBF69FEF69AAB.   

k1, k2 BCD989?SRFES CB HBD@G?4@ (3) < (4), 8?S FB>B6OI 6OIB8B6 0 3 5 @� < 4 3 20 @�, 

EBBF69FEF69AAB: 

k1 = (C@4>E 3 %@<A)/5                      (3) 

k2 = (C@4>E 3 %@<A)/16                     (4) 

789:  C@4>E  3  69DIASS  7D4A<J4 8<4C4;BA4 CB>4;4A<= CB F45?. 1  

   %@<A    3  A<:ASS  7D4A<J4 8<4C4;BA4 CB>4;4A<= CB F45?. 1  

1.2.16  �4;B4A4?<;4FBD B59EC9K<649F E69FB8<B8AGR E<7A4?<;4J<R A9<ECD46ABEF< >4A4?B6 <;@9D9A<S, 8G5?<DG9@GR 6EFDB9AAO@ ;6G>B6O@ E<7A4?B@, E <AHBD@4J<9= B AB@9D4I BF>4;46L<I >4A4?B6.  

1.2.17  � 74;B4A4?<;4FBD9 8?S ?R5B7B >4A4?4 <;@9D9A<S CD98GE@BFD9A4 6B;@B:ABEFP GCD46?9A<S 6A9LA<@< <ECB?A<F9?PAO@< GEFDB=EF64@< (�'), CD98A4;A4K9AAO@< 8?S D947<DB64A<S A4 6OIB8 ;4 ;484AAO9 CBDB7B6O9 GDB6A< ;474;B64AABEF< (CD< A4?<K<< EC9J<4?PAOI FD95B64A<= 59;BC4EABEF< CBDB7< EBBF69FEF6GRF ABD@4F<6AO@ 8B>G@9AF4@, A4CD<@9D, #� 09-560-03, #� 09-579-03, #� 09-594-03, #� 09-595-03, #� 09-596-03, E@. F4>:9 CD<?B:9A<9 �) < A4 A9<ECD46ABEFP >4A4?B6 <;@9D9A<S. � 8<4?B7B6B@ D9:<@9 E<7A4?<;4J<S @B:9F 5OFP BF>?RK9A4. 
1.2.18  �4;B4A4?<;4FBD 6O84ёF E<7A4?O GCD46?9A<S 6A9LA<@< <ECB?A<F9?PAO@< GEFDB=EF64@<: >BAF4>FO D9?9, C9D9>?RK4RM<9ES, >B784 EB89D:4A<9 <;@9DS9@B7B 74;4 8BEF<749F CBDB7B6OI GDB6A9= (1–3 GDB6AS) EB7?4EAB F45?<J9 2. �?S CD98BF6D4M9A<S CD9:896D9@9AAB7B <;ABE4 E9AEBDB6 5?B>B6 84FK<>B6 6 74;B4A4?<;4FBD9 @B:9F 5OFP CD98GE@BFD9A4 6B;@B:ABEFP E<7A4?<;4J<< C9D97DG;>< E9AEBDB6 E CB@BMPR D97G?<DG9@OI GDB6A9= #BDB7 2 (#BDB7 3). 
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1.2.19 � 74;B4A4?<;4FBD9 <@99FES 864 B5M<I 8?S 6E9I >4A4?B6 <;@9D9A<S 6OIB84 GCD46?9A<S �':  
- "���$�Я" - CD98A4;A4K9A 8?S D947<DB64A<S A4 A9<ECD46ABEFP >4>B7B-?<5B >4A4?4 <;@9D9A<S;  
- "%�$�!�" - CD98A4;A4K9A 8?S CB8>?RK9A<S 6A9LA97B ;6G>B6B7B GEFDB=EF64, 8G5?<DGRM97B 6EFDB9AAO= <EFBKA<> ;6G>4.  
1.2.20  �BCGE>49FES CB8>?RK9A<9 6A9LA<I �' E FB>B@ CBFD95?9A<S A9 5B?99 1� CD< A4CDS:9A<< 220�. 
1.2.21  �D9@S CDB7D964 74;B4A4?<;4FBD4 A9 5B?99 15 @<A. (7DGCC4 #2 CB �"%& 

13320-81). 

1.2.22 !4CDS:9A<9 C<F4A<S 74;B4A4?<;4FBD4 – 6 EBBF69FEF6<< E F45?. 1 C4ECBDF4 74;B4A4?<;4FBD4. 
&45?<J4 2 

"CD989?S9@O= >B@CB-
A9AF 

#BDB7< ED454FO64A<S, EB89D:4A<9  
BCD989?S9@B7B >B@CBA9AF4 

#BDB7 1  
 

#BDB7 2,  
8<4C4;BA A4EFDB=>< 

#BDB7 3,  
8<4C4;BA A4EFDB=>< 

">E<8 G7?9DB84 CO, 
@7/@3 

20 @7/@3 30 3 300 @7/@3 40 3 300 @7/@3 

%9DB6B8BDB8 H2S 10 @7/@3 15 3 90 @7/@3 20 3 90 @7/@3 

�<B>E<8 E9DO SO2 10 @7/@3 15 3 300 @7/@3 20 3 300 @7/@3 

)?BD Cl2 1 @7/@3 1.5 3 60 @7/@3 2 3 60 @7/@3 

(FBD<EFO= 6B8BDB8 HF 0,5 @7/@3 0,8 3 7,5 @7/@3 1,0 3 7,5 @7/@3 

�@@<4> NH3 20 @7/@3 30 3 1500 @7/@3 40 3 1500 @7/@3 

�<B>E<8 G7?9DB84 CO2 0,1 3 5,0 B5.% 0,15 3 5,0 B5.% 0,2 3 5,0 B5.% 

�<E?BDB8 "2 1 - 30 B5.% 1.5 - 36 B5.% 2.0 - 36 B5.% 

�B8BDB8 H2 0,4 B5.% 0,6 3 2,0 B5.% 0,8 3 2,0 B5.% 

">E<8 G7?9DB84 CO, 
B5.% 

1,1 B5.% 1,7 3 5,4 B5.% 2,2 3 5,4 B5.% 

%G@@4 7BDRK<I 74;B6: 10 % !�#$ 15...50 % !�#$ 20...50 % !�#$ 

6B8BDB8 H2 0,4 B5.% 0,6 3 2,0 B5.% 0,8 3 2,0 B5.% 

B>E<8 G7?9DB84 CO, 
B5.% 

1,1 B5.% 1,7 3 5,4 B5.% 2,2 3 5,4 B5.% 

@9F4A CH4 0,44 B5.% 0,66 3 2,2 B5.% 0,88 3 2,2 B5.% 

CDBC4A C3H8 0,17 B5.% 0,25 3 0,85 B5.% 0,34 3 0,85 B5.% 

79>E4A C6H14 3,5 @7/? 5,2 3 17,5 @7/? 7,0 3 17,5 @7/? 
 

 

 

1.2.23  #BFD95?S9@4S @BMABEFP 

- 6E9 5?B>< 84FK<>B6, >DB@9 «)B55<F-&�» - A9 5B?99 10 �� A4 >4A4? <;@9D9A<S; 
- 84FK<> E 5?B>B@ <E>DB;4M<FO «)B55<F-&�» – A9 5B?99 20 �� A4 >4A4? <;@9D9A<S. 
1.2.24  �454D<FAO9 D4;@9DO 5?B>B6 74;B4A4?<;4FBD4 (A9 5B?99): 
- 5?B>4 84FK<>B6 – 100 * 80 * 250 @@; 
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- 5?B>4 <A8<>4J<< – 260 * 240 * 120 @@; 
- 5?B> >B@@GF4J<< – 155 * 90 * 60 @@; 
- 5?B>4 <E>DB;4M<FO, A9 5B?99 150 * 100 * 60 @@. 
1.2.25   4EE4 5?B>B6 74;B4A4?<;4FBD4 A9 CD96OL49F (A9 5B?99): 
- 5?B> 84FK<>B6 - 700 7;  
- 5?B> <A8<>4J<<, 5?B> >B@@GF4J<< - 3500 7; 
- 5?B>4 <E>DB;4M<FO,  A9 5B?99,  1000 7. 
1.2.26  -?9>FD<K9E><9 C4D4@9FDO 6OIB8AB= <E>DB59;BC4EAB= J9C< 5?B>4 <E>DB;4M<FO: 
- @4>E<@4?PAB9 6OIB8AB9 A4CDS:9A<9 U0, �                16,4 

- @4>E<@4?PAO= 6OIB8AB= FB> I0, @�                          770 

- @4>E<@4?PA4S 6OIB8A4S @BMABEFP P0, �F                 4.75 

- @4>E<@4?PA4S 6A9LASS ё@>BEFP C0, @>(                      0.55 

- @4>E<@4?PA4S 6A9LASS <A8G>F<6ABEFP L0, @>�A          50 

1.2.27 -?9>FD<K9E><9 C4D4@9FDO 6IB8AB= <E>DB59;BC4EAB= J9C< 5?B>4 E9AEBDB6 EF4J<BA4DAB7B <ECB?A9A<S: 
- @4>E<@4?PAB9 6IB8AB9 A4CDS:9A<9 Ui, �                 16,4 

- @4>E<@4?PAO= 6IB8AB= FB> Ii, @�                           770 

- @4>E<@4?PA4S 6IB8A4S @BMABEFP Pi, �F                    4.75 

- @4>E<@4?PA4S 6AGFD9AASS ё@>BEFP Ci, @>(           0.0002 

- @4>E<@4?PA4S 6AGFD9AASS <A8G>F<6ABEFP Li, @�A   0.01 

1.2.28 "F>4;O ;4@9AS9@OI K4EF9=: E9AEBDB6 – BF>4;4@< 74;B4A4?<;4FBD4 A9 EK<F4RFES. " EDB>9 E?G:5O E9AEBDB6 E@. #D<?B:9A<9 �. 
1.2.29 %D98A<= EDB> E?G:5O 74;B4A4?<;4FBD4 10 ?9F. !9B5IB8<@BEFP ;4@9AO ;4@9AS9@OI K4EF9= – E9AEBDB6 – A9 S6?S9FES CD<;A4>B@ A9D9@BAFBCD<7B8ABEF< <?< A9J9?9EBB5D4;ABEF< D9@BAF4 74;B4A4?<;4FBD4. 
1.2.30  9:CB69DBKAO= <AF9D64? - 1 7B8.  
1.3 %BEF46  
1.3.1 �4;B4A4?<;4FBD EBEFB<F <; 5?B>B6 84FK<>B6, >B?<K9EF6B >BFBDOI ;46<E<F BF K<E?4 >4A4?B6 <;@9D9A<S, 5?B>4 <A8<>4J<< < @9:5?BKAOI >459?9=. �?S GCD46?9A<S 6A9LA<@< <ECB?A<F9?PAO@< GEFDB=EF64@< 8?S EF4J<BA4DAOI 74;B4A4?<;4FBDB6 CD98GE@BFD9AB 6>?RK9A<9 6 >B@C?9>F CBEF46>< 5?B>4 (-B6) >B@@GF4J<<. 
1.3.2 �4;B4A4?<;4FBD @B:9F >B@C?9>FB64FPES 5?B>4@< 84FK<>B6 59; ED98EF6 6;DO6B;4M<FO < EB ED98EF64@< 6;DO6B;4M<FO. 
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1.3.3  �?S >BAFDB?S 74;B6B7B EBEF464 6B 6;DO6BBC4EAOI ;BA4I 74;B4A4?<;4FBD «)B55<F-&» >B@C?9>FG9FES 84FK<>B@ E 5?B>B@ <E>DB;4M<FO «)B55<F-&�», EBEFBSM<@ <; 5?B>4 <E>DB;4M<FO < 5?B>4 E9AEBDB6. 
1.3.4 �4;B4A4?<;4FBD «)B55<F-&» @B:9F >B@C?9>FB64FPES E?98GRM<@< 6<84@< 5?B>B6 84FK<>B6:  
- E Q?9>FDBI<@<K9E><@< E9AEBD4@<; 
- E F9D@B>4F4?<F<K9E><@< E9AEBD4@<; 
- E BCF<K9E><@< E9AEBD4@<. 
1.3.5 �4;B4A4?<;4FBD 6OCB?AS9FES 6 FD9I 6<84I >B@C?9>F4J<< (<?< <I >B@5<A4J<<): 
- «�<D?SA84» - 8BCGE>49F EB98<A9A<9 5?B>B6 84FK<>B6 >4> <�69;8B==, F4> < <�<D?SA8B==; A47DG;BKAO= D9;<EFBD GEF4A46?<649FES BF89?PAB, A4CD<@9D, 6 @BAF4:AB= >BDB5>9; 
- «�;DO6B;4M<M9AA4S» - >B@C?9>FG9FES 84FK<>B@ E 5?B>B@ <E>DB;4M<FO «)B55<F-&�», EB98<A9A<9 FB?P>B <�69;8B== (A47DG;BKAO= D9;<EFBD – 6EFDB9AAO=). 
1.3.6 �BAH<7GD4J<S >BA>D9FAB7B 74;B4A4?<;4FBD4 CD<6B8<FES 6 F45?<J9 1 C4ECBDF4 74;B4A4?<;4FBD4: >B?<K9EF6B >4A4?B6 <;@9D9A<S, C9D9K9AP 4A4?<;<DG9@OI 74;B6, 8<4C4;BAB6 <;@9D9A<S, GEF4AB6?9AAOI CBDB7B6 ED454FO64A<S < F.8. 

 

1.4  'EFDB=EF6B < D45BF4 

1.4.1 �D<AF<C D45BFO #D<AJ<C D45BFO 74;B4A4?<;4FBD4 BEAB64A A4 CD9B5D4;B64A<< <;@9DS9@OI >BAJ9AFD4J<= 6 Q?9>FD<K9E><9 C4D4@9FDO C9D6<KAOI 84FK<>B6 (E9AEBDB6). &<CO CD<@9AS9@OI E9AEBDB6 BCD989?SRFES >B@CBA9AF4@<, CB8?9:4M<@< >BAFDB?R, < G>4;4AO 6 F45?<J9 1 C4ECBDF4 A4 74;B4A4?<;4FBD. 
 
 
 
 

1.4.2 &<CO E9AEBDB6 � 74;B4A4?<;4FBD4I CD<@9ASRFES E?98GRM<9 F<CO E9AEBDB6: Q?9>FDBI<@<K9E><9 8?S <;@9D9A<S >BAJ9AFD4J<= FB>E<KAOI 74;B6 < ><E?BDB84, F9D@B>4F4?<F<K9E><9 (CD< <;@9D9A<< 8B6;DO6BBC4EAOI >BAJ9AFD4J<= 6B8BDB84, B>E<84 G7?9DB84 <?< EG@@O 7BDRK<I 74;B6) < BCF<K9E><9 (CD< <;@9D9A<< EB89D:4A<S 8<B>E<84 G7?9DB84 <?< @9F4A4). 

1.4.3 'EFDB=EF6B   <  >BAEFDG>F<O  74;B4A4?<;4FBD4 
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�4;B4A4?<;4FBD EB89D:<F BF B8AB7B 8B L9EFA48J4F< 5?B>B6 84FK<>B6, 5?B> <A8<>4J<< < @B:9F EB89D:4FP 5?B>(-<) >B@@GF4J<<. %I9@4 EB98<A9A<= 5?B>B6 74;B4A4?<;4FBD4 CD98EF46?9A4 6 <AEFDG>J<< CB D4EK9FG < @BAF4:G ?<A<= E6S;<. $4ECB?B:9A<9 < A4;A4K9A<9 BD74AB6 GCD46?9A<S, <A8<>4J<< < >B@@GF4J<< E G>4;4A<9@ <I @4D><DB6B> CD<6989AB 6 F45?<J9 3. 
1.4.4 �?B> 84FG<>B6 �?B> 84FK<>B6 CD98A4;A4K9A 8?S CD9B5D4;B64A<S >BAJ9AFD4J<< <;@9DS9@B7B 74;4 6 Q?9>FD<K9E><= E<7A4?, C9D984649@O= 6 5?B> <A8<>4J<<. � 5?B>9 84FK<>B6 D4;@9M9A E9AEBD EB EI9@B= GE<?<F9?S < >BAFDB??9D, B59EC9K<64RM<= 4A4?B7B-J<HDB6B9 CD9B5D4;B64A<9 E<7A4?4 GE<?<F9?S < C9D984KG CB ?<A<< E6S;< E 5?B>B@ <A8<>4J<<. #B ;4CDBEG A4 8G5?<DB64A<9 E69FB6B= E<7A4?<;4J<< EBEFBSA<S ?<A<= E6S;< < CBDB7B6 A9CBED98EF69AAB 6 FBK>9 >BAFDB?S CD<@9AS9FES 5?B> 84FK<>B6 ��.009.12.00.00.000. 
�?B> E9AEBDB6 84FG<>4 «ХB55<F-&�» �?B> E9AEBDB6 6OCB?AS9F HGA>J<<, 4A4?B7<KAO9 5?B>G 84FK<>B6. "F?<K<9 ;4>?RK49FES 6 FB@, KFB CD<AJ<C<4?PA4S EI9@4 BF69K49F FD95B64A<S@ �"%& $ 

51330.10-2005, B59EC9K<64RM<@ 59;BC4EABEFP D45BFO 6B 6;DO6BBC4EAOI ;BA4I < CB@9M9A<SI.    
К4F97BD<G9E><  ;4CD9I49FEO  CB8>?NG4FP  84FG<>  «ХB55<F-&�» A9CBED98-    

EF69AAB  >  5?B>G <A8<>4J<<. 

1.4.5 �?B> <E>DB;4I<FO  84FG<>4 «ХB55<F-&�» 

 �?B> <E>DB;4M<FO B59EC9K<649F 74?P64A<K9E>GR D4;6S;>G J9C9=, A4IB8SM<IES 6B 6;DO6BBC4EAB= ;BA9, < 5?B>4 <A8<>4J<<. #D9B5D4;G9F CB86989AAO9 > A9@G  C<F4RMGR < E<7A4?PAGR ?<A<< 6 <E>DB59;BC4EAO9, <ECB?P;G9@O9 8?S C<F4A<S 5?B>4 E9AEBDB6 < E6S;< E A<@. %I9@4 5?B>4 <E>DB;4M<FO EBBF69FEF6G9F �"%& $ 
51330.10-2005. �?B> <E>DB;4M<FO CD98A4;A4K9A 8?S >D9C?9A<S A4 L<A9 ;4;9@?9A<S L<D<AB= 41 @@ E CB@BMPR FD9I D9;P5B6OI LC<?9> A4 ;48A9= EF9A>9 5?B>4. 

 
 
 

1.4.6 �?B> >B@@GF4F<< 

1.4.6.1  �?B> >B@@GF4J<< CD98A4;A4K9A 8?S GCD46?9A<S 6A9LA<@< 
<ECB?A<F9?PAO@< GEFDB=EF64@<, A4CD<@9D, CGE>4F9?S@< @BFBDB6 CD<FBKAB= < 6OFS:AB= 
69AF<?SJ<<, 6>?RK49@B= CD< 8BEF<:9A<< GEF4AB6?9AAB7B ABD@4@< CBDB74 
;474;B64AABEF<. 
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1.4.6.2 �?S GCD46?9A<S 6A9LA<@< �' 6 5?B>9 >B@@GF4J<< <ECB?P;GRFES D9?9, 
"EGI<9" >BAF4>FO >BFBDOI 6O6989AO A4 >?9@@AGR >B?B8>G A4 ?<J96B= C4A9?< 5?B>4 (CB8 
;4M<FAB= >DOL>B=). !47DG;BKA4S ECBEB5ABEFP >BAF4>FB6 D9?9: 1�, 220�. �?S >4:8B7B 
�' A4 >?9@@AB= >B?B8>9 <@9RFES FD< >BAF4>F4: ABD@4?PAB D4;B@>AGFO= >BAF4>F, 
C9D9>?RK49@O= >BAF4>F < ABD@4?PAB ;4@>AGFO= >BAF4>F 3 EI9@4 CB8>?RK9A<= 
<;B5D4:9A4 A4 ?<J96B= C4A9?< 5?B>4. � C9D6B@ 5?B>9 >B@@GF4J<< D4ECB?B:9AO 6OIB8O 
GCD46?9A<S 86G@S �', B5M<@< 8?S 6E9I >4A4?B6 74;B4A4?<;4FBD4: 

- 6OIB8 "�64D<S"- 8G5?<DG9F ;4:<74A<9 E69FB8<B8B6 "�64D<S" A4 5?B>9 <A8<>4J<< 6 ?R5B@ >4A4?9, 4 F4>:9 4>F<6<;<DG9FES CD< A9<ECD46ABEF< 5?B>4 <A8<>4J<< <?< CD< A4DGL9A<< E6S;< E A<@. #D98A4;A4K9A 8?S CB8>?RK9A<S �', <AHBD@<DGRM97B B A4DGL9A<< D45BFBECBEB5ABEF< 74;B4A4?<;4FBD4. 
- 6OIB8 "%<D9A4"– 8G5?<DG9F 6>?RK9A<9 6EFDB9AAB7B ;6G>B6B7B E<7A4?4. #D98A4;A4K9A 8?S CB8>?RK9A<S 6A9LA97B GEFDB=EF64 BCB69M9A<S, A4CD<@9D, E<D9AO. �E9 CDBK<9 6OIB8O GCD46?9A<S �' 8G5?<DGRF EBEFBSA<9 CBDB7B6OI GEFDB=EF6 5?B>4 <A8<>4J<<, C9D9>?RK4RM<IES CD< CD96OL9A<< >BAJ9AFD4J<9= >BAFDB?<DG9@B7B 74;4 ;484AAOI CBDB7B6: ;4:<74A<9 E69FB8<B84 "��!�� №.. #"$"� №.." A4 5?B>9 <A8<>4J<< 8G5?<DG9FES C9D9>?RK9A<9@ EBBF69FEF6GRM97B 6OIB84 A4 �' - "��!�� №.. #"$"� №..". 
1.4.6.3 �?B>< >B@@GF4J<< �$10 CB;6B?SRF ;48464FP 6>?RK9A<S D9?9 CB GE?B6<S@, 

BCD989?S9@O@ ;4>4;K<>B@. !4CD<@9D: 6B;@B:AB ;484FP 6>?RK9A<9 D9?9 №3 5?B>4 
>B@@GF4J<< �$10 №2 CB CD96OL9A<R CBDB74 1 6 >4A4?4I №1, №7 < №16 < F.C. 

1.4.7 �?B> <A8<>4F<< 

1.4.7.1 �?B> <A8<>4J<< 6OCB?AS9F E?98GRM<9 HGA>J<< 8?S D4;AOI @B8<H<>4J<=: 

-HBD@<DB64A<9 C<F4RM<I A4CDS:9A<= 5?B>B6 84FK<>B6; 

-CD<9@ < B5D45BF>4 E<7A4?B6 5?B>B6 84FK<>B6;  

-BFB5D4:9A<9 D9;G?PF4FB6 <;@9D9A<= A4 8<EC?99 6 5?B>4I E ���;  

-HBD@<DB64A<9 E<7A4?B6 CD98GCD9:89A<S C9DEBA4?4 B 8BEF<:9A<< ;484AAOI GDB6A9= ;474;B-

64AABEF< (E69FB8<B8A4S < ;6G>B64S E<7A4?<;4J<S);  

-HBD@<DB64A<9 E<7A4?B6 FB>B6OI 6OIB8B6;  

- HBD@<DB64A<9 E<7A4?B6 GCD46?9A<S 5?B>4@< >B@@GF4J<<; 

- E6S;P E >B@CPRF9DB@ CB <AF9DH9=EG RS-232 , RS-485 <?< <AB@G 8?S <;@9A9A<S F9>GM<I 

A4EFDB9>, >4?<5DB6>< < 6O6B84 <AHBD@4J<< B CB8>?RK9AAOI 84FK<>4I < <;@9DS9@B= <@< 

>BAJ9AFD4J<<; 

- 6O5BD D9:<@4 D45BFO 8<EC?9S < GCD46?9A<9 6EFDB9AAO@< HGA>J<S@< 74;B4A4?<;4FBD4 E 

CB@BMPR >ABCB> A4 ?<J96B= C4A9?< 5?B>4 <A8<>4J<<;  
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- B59EC9K9A<9 8<4?B7B6B7B D9:<@4 CD< >4?<5DB6>9 74;B4A4?<;4FBD4.  

1.4.7.2 �?B> <A8<>4J<< D4;@9M9A 6 @9F4??<K9E>B@ >BDCGE9 E 86G@S >DBALF9=A4@< 
8?S >D9C?9A<S > M<FG <?< EF9A9. �?S EB98<A9A<S E 8DG7<@< 5?B>4@< 74;B4A4?<;4FBD4 < 
6A9LA<@< GEFDB=EF64@< A4 5B>B6OI C4A9?SI 5?B>4 GEF4AB6?9AO D4;Nё@O. 

1.4.7.3 �?B>< 84FK<>B6 CB8>?RK4RFES > D4;N9@4@, <@9RM<@ @4D><DB6>G  «� 
��&+��� ». �4;B4A4?<;4FBD «)B55<F-&» 8BCGE>49F C4D4??9?PAB9 EB98<A9A<9 8B 16 
5?B>B6 84FK<>B6 > B8AB= ?<A<< E6S;< (> B8AB@G >459?R), CBQFB@G >B?<K9EF6B D4;N9@B6 > 
5?B>4@ 84FK<>B6 BCD989?S9FES >BAH<7GD4J<9= ?<A<= E6S;< < 8?S @4>E<@4?PAB7B 
>B?<K9EF64 5?B>B6 84FK<>B6 @B:9F 5OFP BF 1 8B 16. 

1.4.7.4 �4:8O= >4A4? <;@9D9A<S 5?B>4 84FK<>B6 <@99F E6B= <A8<6<8G4?PAO= 
AB@9D, >BFBDO= A4C9K4F4A A4 L<?P8<>9, ;4>D9C?9AAB@ A4 5?B>9 84FK<>B6. 
�A8<>4J<S D9;G?PF4FB6 <;@9D9A<S CB >4:8B@G >4A4?G 6 5?B>9 <A8<>4J<< :9EF>B 
EBBF69FEF6G9F QFB@G AB@9DG, A9;46<E<@B BF FB7B > >4>B@G D4;N9@G E A48C<EPR «> 
84FK<>4@» BA CB8>?RK9A. 

1.4.7.5 $9;G?PF4FO <;@9D9A<=, ;4CDBEO < EBB5M9A<S 74;B4A4?<;4FBDB6 E ��� 
6O6B8SFES A4 :<8>B>D<EF4??<K9E><= 8<EC?9=. #D< K<E?9 >4A4?B6 864 < 5B?99 A4 8<EC?9= 
J<>?<K9E>< CBBK9D98AB 6O6B8SFES >BAJ9AFD4J<<, <;@9D9AAO9 CB >4A4?4@, A4K<A4S E 
C9D6B7B. !4 8<EC?99 BFB5D4:49FES AB@9D >4A4?4 < I<@<K9E>4S HBD@G?4 <;@9DS9@B7B 74;4 
6 69DIA9= EFDB>9, <;@9D9AA4S >BAJ9AFD4J<S 74;4 < 98<A<JO <;@9D9A<S 3 6 A<:A9=. 
#D98GE@BFD9A D9:<@ DGKAB7B 6O5BD4 CDBE@4FD<649@B7B >4A4?4. � QFB@ D9:<@9 A4 
8<EC?99 CBEFBSAAB <A8<J<DGRFES CB>4;4A<S 8?S B8AB7B >4A4?4, 6O5D4AAB7B BC9D4FBDB@. 

1.4.7.6 �?S CD98GCD9:89A<S C9DEBA4?4 B 8BEF<:9A<< ;484AAOI GDB6A9= 
;474;B64AABEF< (CBDB7B6) < A9<ECD46ABEF< >4A4?B6 <;@9D9A<S 6 5?B>9 <A8<>4J<< 
GEF4AB6?9AO GEFDB=EF64 ;6G>B6B7B BCB69M9A<S < E69FB8<B8AB9 F45?B 

1.4.7.7 � 5?B>9 <A8<>4J<< 8?S >4:8B7B >4A4?4 CB ;4CDBEG @B:9F 5OFP GEF4AB6?9A 
FB>B6O= 6OIB8 0-5 @� <?< 4-20 @�. 

1.4.8 �9:5?BGAO9 >459?< 

�?B>< 74;B4A4?<;4FBD4 EB98<ASRFES K9FOD9ICDB6B8AO@< >459?S@< E C?BM48PR E9K9A<S 

@98AB7B CDB6B84 A9 @9A99 0.75 @@2. $9>B@9A8G9FES <ECB?P;B64FP >459?< @4D>< <LIYY 4 x 

0.75= <?<  <#�% 4 x 0.75=. 

1.4.9  "D74AO GCD46?9A<S, <A8<>4J<< < >B@@GF4J<< 

$4ECB?B:9A<9 < A4;A4K9A<9 BD74AB6 GCD46?9A<S, <A8<>4J<< < >B@@GF4J<< E G>4;4A<9@ 

<I @4D><DB6B> CD<6989AB 6 F45?<J9 3. 

1.4.11 � >BAEFDG>J<R 74;B4A4?<;4FBD4 @B7GF 5OFP 6A9E9AO A9EGM9EF69AAO9 <;@9A9-
A<S, A9 6?<SRM<9 A4 ABD@<DB64AAO9 I4D4>F9D<EF<>< 
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&45?<J4 3 

��"� �!����*�� 
�<J964S C4A9?P 

"D74AO GCD46?9A<S < <A8<>4J<< !4;A4K9A<9 

1 2 
�<EC?9= 1) �A8<>4J<S CB>4;4A<= < E?G:95AB= <AHBD@4J<< 

�ABC>4 "#9D9;4CGE>" #9D9;4CGE> CD<5BD4. �E9 GEF4AB6>< «CB G@B?K4A<R». 

�ABC>4 "%5DBE" "F>4; BF 6OCB?A9A<S F9>GM97B CGA>F4 @9AR, 6B;6D4F > 
CD98O8GM9@G @9AR, BF>?RK9A<9 ;6G>B6B7B E<7A4?4  

�ABC>< "å","¿" #9D9@9M9A<9 >GDEBD4 6?96B <?< 6CD46B (6O5BD D4;DS84 
8?S D984>F<DB64A<S J<HDO); 6IB8 6 E?G:95AO9 D9:<@O 

�ABC>< "½", "·" � ;46<E<@BEF< BF F9>GM97B D9:<@4: C9D9@9M9A<9 >GD-
EBD4 6A<; <?< 669DI, <;@9A9A<9 <A8<J<DG9@B= J<HDO 

�ABC>4 "�6B8" �IB8 6 @9AR <?< 6 6O5D4AAO= CGA>F @9AR, 66B8 GEF4-
AB6?9AAOI 69?<K<A 6 C4@SFP 

�9?9AO= E69FB8<B8 "#<F4A<9" �A8<>4J<S 6>?RK9A<S 74;B4A4?<;4FBD4 

�D4EAO9 E69FB8<B8O 2) 
"�4A4? n": 

 

"#BDB7 3" 3), 5) �A8<>4J<S CD96OL9A<S CBDB7B6B7B GDB6AS  
"#BDB7 2" 3), 5) �BAJ9AFD4J<< 6 >4A4?9 E AB@9DB@ n 
"#BDB7 1" 
 
�6GIJ69FAO9 E69FB8<B8O 
"�4A4? n": 

 

"�64D<S" �>?RKёA ;9?ёAO@ J69FB@ 4 >4A4? 4>F<69A (6>?RKёA 6 B5D45BF>G), 
BF>4;B6 A9F. 
�>?RKёA >D4EAO@ J69FB@ 4 >4A4? 4>F<69A (6>?RKёA 6 B5D45BF>G), 
BF>4; CB >4A4?G (BF>4; CB   ?<A<< E6S;<, <?< BF>4; 84FK<>4, <?< 84F-
K<> BFEGFEF6G9F). 
%69FB8<B8 BF>?RKёA 4 >4A4? A9 4>F<69A (6O>?RK9A <; B5D45BF><). 
 

 
#D464S 5B>B64S EF9A>4 

1 2 
#D98BID4A<F9?< "4,0�" �4M<F4 J9C< E9F96B7B C<F4A<S 

$4;N9@  "RS485 > ��"  #B8>?RK9A<9 5?B>4 >B@@GF4J<< 
$4;N9@  "&B>. 6OI." &B>B6O= 6OIB8  
$4;N9@ "RS232" <?< <RS485=, <?< 
<AB= 

%6S;P E >B@CPRF9DB@ 

%9F964S 6<?>4 #B8>?RK9A<9 > E9F< 220 �, 50 �J 
&G@5?9D "%9FP 6>?." �>?RK9A<9 74;B4A4?<;4FBD4 
 
�964S 5B>B64S EF9A>4 

1 2 
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$4;N9@ "� 84FK<>4@" 4) #B8>?RK9A<9 5?B>B6 84FK<>B6  

 
 
��"� �"  '&�*�� �$10. 
!<:ASS EF9A>4 

1 2 

"�64D<S". &9IAB?B7<K9E><9 BF69D-
EF<S 8BEFGC4 > >?9@@AB= >B?B8>9 6) 

#B8>?RK9A<9 <ECB?A<F9?PAOI GEFDB=EF6 

"%<D9A4". &9IAB?B7<K9E><9 BF69D-
EF<S 8BEFGC4 > >?9@@AB= >B?B8>9 6) 

#B8>?RK9A<9 <ECB?A<F9?PAOI GEFDB=EF6 

<�4A4? n, CBDB7 m= &9IAB?B7<K9-
E><9 BF69DEF<S 8BEFGC4 > >?9@@AB= 
>B?B8>9 

#B8>?RK9A<9 <ECB?A<F9?PAOI GEFDB=EF6 

 
�9DIASS C4A9?P 

1 2 
�O>?RK4F9?P "%9FP 6>?." E CB8-
E69F>B= 

�>?RK9A<9 5?B>4 >B@@GF4J<< 

#D98BID4A<F9?< "2�" �4M<F4 J9C< E9F96B7B C<F4A<S 
<~220=, <~220=, <┴=. &9IAB?B7<K9-
E><9 BF69DEF<S 8BEFGC4 > >?9@@AB= 
>B?B8>9 

#B8>?RK9A<9 E9F< 220 �, 50 �J  < ;4M<FAB7B ;4;9@?9A<S 

�9?9AO= E69FB8<B8 "#<F4A<9" �A8<>4J<S 6>?RK9A<S 74;B4A4?<;4FBD4.  <74A<9 3 BF-
EGFEF6<9 E6S;< E 5?B>B@ <A8<>4J<<. 

�64 D4;Nё@4 "RS485"  %B98<A9A<9 E ?<A<9= RS485 8?S CB8>?RK9A<S > 5?B>G 
<A8<>4J<< <?< > 5?B>G >B@@GF4J<< 

 
 

��"� ��&+��"� 
1 2 

$4;N9@ 15EDGRC A4 6O6B8AB@ >4-
59?9 8?<AB= 0.2 @ 

#B8>?RK9A<9 ?<A<< E6S;< «5?B> 84FK<>B6 3 5?B> <A8<-
>4J<<»  

 
#D<@9K4A<S: 
1) $S8B@ E 8<EC?99@ A4A9E9A4 @4D><DB6>4 E G>4;4A<9@ 8<4C4;BA4 <;@9D9A<S < HBD@G?O 74;4. +<E?B @4D><DB6B> 
D46AB K<E?G <;@9DS9@OI 74;B6. 
2) %69FB8<B8O, BFABESM<9ES > B8AB@G >4A4?G < D4ECB?B:9AAO9 EFB?5JB@, @4D><DGRFES AB@9DB@ >4A4?4 3 "n". 
 4D><DB6>4 "�4A4?" S6?S9FES B5M9= 8?S 6E9I >4A4?B6.  4D><DB6>< "�64D<S", "#BDB7 1", "#BDB7 2", "#BDB7 3" 
A4ABESFES ECD464 <?< E?964 BF D4ECB?B:9AAOI DS84@< EBBF69FEF6GRM<I E69FB8<B8B6. 
3) %69FB8<B8 < @4D><DB6>4 BFEGFEF6GRF, 9E?< CBFD95<F9?9@ A9 ;4>4;4A EBBF69FEF6GRM<= CBDB7. 
4)  4D><DB6>4 "� 84FK<>4@" S6?S9FES B5M9= 8?S 6E9I D4;Nё@B6. �E9 D4;N9@O <@9RF B8<A4>B6B9 A4;A4K9A<9. 
5) �@9EFB @4D><DB6>< "#BDB72" <?< "#BDB73" @B:9F A4ABE<FPES @4D><DB6>4 "#9D97DG;>4"  
6) � E?GK49 >B@C?9>F4J<< CD<5BD4 A9E>B?P><@< 5?B>4@< >B@@GF4J<< D9?9 "�64D<S" < "%<D9A4" GEF4A46?<64-
RFES FB?P>B A4 C9D6B@ 5?B>9. 
 

1.5  М4D><DB6>4  
1.5.1  4D><DB6>4 EBBF69FEF6G9F �"%& 26828-86 < K9DF9:4@ CD98CD<SF<S – <;7BFB6<F9?S.  4D><DB6>4 BD74AB6 GCD46?9A<S, 5?B>B6 <A8<>4J<< < >B@@GF4J<< 74;B4A4?<;4FBDB6 EBBF69FEF6G9F C.1.4.8. 
1.5.2 �?B> <A8<>4F<< 

1.5.2.1 !4 ?<J96B= EF9A>9 5?B>4 <A8<>4J<< A4A9E9AO A48C<E<: 
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"���"�!�����&"$ ")B55<F-&" 3 «HBD@G?O 74;B6 < >B?<K9EF64 >4A4?B6»;  

-C9D9K9AP HBD@G? >BAFDB?<DG9@OI 74;B6, 8<4C4;BAO <;@9D9A<S; 

- ;A4> GF69D:89A<S F<C4 6 EBBF69FEF6<< E #$ 50.2.009-94; 

- G E69FB8<B8B6 CBDB7B6OI GEFDB=EF6 A4ABESFES A48C<E< "#BDB7 1 (2,3); 

- G E69FB8<B8B6 >BAFDB?S E6S;< E 84FK<>4@< A4ABE<FES A48C<EP "�64D<S". 

- G 6O>?RK4F9?S EF4J<BA4DAOI 74;B4A4?<;4FBDB6 A4A9E9A4 A48C<EP "%�&0"; 8BCB?A<-

F9?PAB G E69FB6B7B <A8<>4FBD4 6>?RK9A<S A4ABE<FES A48C<EP "#�&�!��". 

1.5.2.2  !4 ;48A9= C4A9?< 5?B>4 <A8<>4J<< G>D9C?9A4 F45?<K>4, A4 >BFBDB= A4A9E9AO:  
- FB64DAO= ;A4> < A4<@9AB64A<9 CD98CD<SF<S-<;7BFB6<F9?S; 

- A4<@9AB64A<9 < GE?B6AB9 B5B;A4K9A<9 74;B4A4?<;4FBD4 E@. #D<?B:9A<9 �; 

- AB@9D 74;B4A4?<;4FBD4 CB E<EF9@9 AG@9D4J<< CD98CD<SF<S-<;7BFB6<F9?S; 

- CB7D9LABEFP <;@9D9A<S; 

- ;A4K9A<S GEF4AB6?9AAOI CBDB7B6 ED454FO64A<S < ?B7<>4 ED454FO64A<S, 9E?< BA4 EB-

BF69FEF6G9F BEB5O@ FD95B64A<S@ (HD4;4 "8?S >BF9?PAOI", E@. F4>:9 #D<?B:9A<9 �, EEO?>4 

A4 ABD@4F<6AO= 8B>G@9AF <?< HD4;4 "EC9J<4?PA4S ?B7<>4" E BC<E4A<9@ ?B7<>< ED454FO64-

A<S 6 C4ECBDF9 74;B4A4?<;4FBD4); 

- B5B;A4K9A<9 &'; 

- 7B8 < >64DF4? <;7BFB6?9A<S. 

1.5.2.3 #B8 D4;N9@4@< FB>B6OI 6OIB8B6 8B?:A4 5OFP A4A9E9A4 A48C<EP: "&B>. 6OI." < CD989?O <;@9D9A<= 6OIB8AB7B E<7A4?4. 
1.5.2.4 #B8 D4;N9@4@< CB8>?RK9A<S 5?B>B6 84FK<>B6 8B?:AO 5OFP A4A9E9AO A48C<E< "� 84FK<>4@" 
1.5.3 �?B> >B@@GF4J<< 

1.5.3.1  !4 ?<J96B= C4A9?< 5?B>4 >B@@GF4J<< A4A9E9A4 A48C<EP: 

"�?B> >B@@GF4J<< �$10/k - Nc", 

789 k 3 >B?<K9EF6B D9?9 6 5?B>9 (B5B;A4K49FES 6 E?GK49 @9APL97B, K9@ 10, >B?<K9EF64 

D9?9); 

N 3 CBDS8>B6O= AB@9D 5?B>4 (A9 G>4;O649FES, 9E?< 6 >B@C?9>F9 74;B4A4?<;4FBD4 B8<A 

5?B> >B@@GF4J<<); 

c  -  CD<;A4> ?B7<>< GCD46?9A<S 6A9LA<@< GEFDB=EF64@< «%4@B>BAFDB?P». 

1.5.3.2 �4 ;48A9= C4A9?< 5?B>4 >B@@GF4F<< G>D9C?9A4 F45?<G>4, A4 >BFBDB= 
A4A9E9AO: 

- A4<@9AB64A<9 < GE?B6AB9 B5B;A4K9A<9 5?B>4; 

- AB@9D 5?B>4 CB E<EF9@9 AG@9D4J<< CD98CD<SF<S-<;7BFB6<F9?S. 

1.5.4 �?B> 84FK<>B6  
!4 5B>B6B= CB69DIABEF< >BDCGE4 5?B>4 84FK<>4 A4A9E9AO A48C<E<: 

- "�AHBD@4A4?<F<>4= 
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- "�4FK<> (HBD@G?4 >BAFDB?<DG9@B7B 74;4)"; 

- (;46. № _______ 74;B4A4?<;4FBD4); (AB@9D >4A4?4 <;@9D9A<S 3 6 E>B5>4I), 9E?< K<E?B 

>4A4?B6 D46AB 86G@ <?< 5B?99; 

-<RS=; 

- «�» <?< «�» - <ECB?A9A<9 5?B>4 84FK<>4 3 7<D?SA84 <?< ;69;84; 

-   X/Y, 789 X 3 >B8 IP ;4M<FO �� , Y 3 >B8 IP ;4M<FO ��  

- «&» 3 A4?<K<9 CB8B7D964. 

1.5.5 �4FK<> E 5?B>B@ <E>DB;4M<FO «)B55<F-&�» 
1.5.5.1  4D><DB6>4 84FK<>4 8B?:A4 EBBF69FEF6B64FP K9DF9:4@ CD98CD<SF<S-<;7BFB6<F9?S, 
�"%& 26828, �"%& $ 51330.0, �"%& $ 51330.10. 
1.5.5.2 !4 5?B>9 <E>DB;4M<FO 8B?:AO 5OFP A4A9E9AO A48C<E<: 
- <[Exib]IIB=; 
- "84FK<> E 5?B>B@ <E>DB;4M<FO )"���&-&�"; 
- <(HBD@G?4 >BAFDB?<DG9@B7B 74;4)=; 
- B5B;A4K9A<9 &'; 
- <��"� �%�$"��-�&/=; 
- AB@9D 84FK<>4 CB E<EF9@9 AG@9D4J<< CD98CD<SF<S- 
<;7BFB6<F9?S; 
- 7B8 (<?< CBE?98A<9 869 J<HDO) < >64DF4? <;7BFB6?9A<S; 
- FB64DAO= ;A4> < (<?<) A4<@9AB64A<9 CD98CD<SF<S- 
<;7BFB6<F9?S; 
- B5B;A4K9A<S D4;Nё@B6 <�/)"�=, <22� ==, <� ��"�'  
%�!%"$"�=; 
- "�E>DB59;BC4EA4S J9CP"; 
- C4D4@9FDO U0, I0, P0, C0, L0 <E>DB59;BC4EAB= J9C<. 
1.5.5.3 !4 5?B>9 E9AEBDB6 8B?:AO 5OFP A4A9E9AO A48C<E<: 
- "1ExibIIBT6"   3 8?S 5?B>4 E9AEBDB6 E Q?9>FDBI<@<K9E><@  
   C9D6<KAO@ CD9B5D4;B64F9?9@ <?< 

- "1ExibdIIBT6" 3 8?S 5?B>4 E9AEBDB6 E F9D@B>4F4?<F<K9E><@ <?<  
   BCF<K9E><@ C9D6<KAO@ CD9B5D4;B64F9?9@; 
- <�?B> E9AEBDB6= - 
- <)B55<F-&� № _______=; 
- <(HBD@G?4 >BAFDB?<DG9@B7B 74;4)=; 
- B5B;A4K9A<9 D4;Nё@4 "� ��"�' �%�$"��-�&/"; 
- "�E>DB59;BC4EA4S J9CP"; 
- C4D4@9FDO Ui, Ii, Ci, Li <E>DB59;BC4EAB= J9C<. 
 

 

1.5.6 &D4AECBDFA4S @4D><DB6>4 
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&D4AECBDFA4S @4D><DB6>4 6OCB?A9A4 K9DAB= A9E@O64RM9=ES >D4E>B= 6 EBBF69FEF6<< E 
FD95B64A<S@< �"%& 14192-96 < EB89D:<F A48C<E<: 
- BEAB6AO9 3 A4<@9AB64A<9 CGA>F4 A4;A4K9A<S < A4<@9AB64A<9 7DG;BCB?GK4F9?S;  
- 8BCB?A<F9?PAO9 3 A4<@9AB64A<9 7DG;BBFCD46<F9?S;  
- <AHBD@4J<BAAO9 A48C<E< 3 @4EE4 A9FFB < 5DGFFB 7DG;B6B7B @9EF4;  
- @4A<CG?SJ<BAAO9 ;A4>< 3 B;A4K4RM<9 "�9DI", "�9D9KP BF 6?47<", ")DGC>B9, BEFBDB:-
AB". 

1.6  У?ак>вка 8 к>=Aе@ваF8я 

1.6.1 �4;B4A4?<;4FBDO GC4>B64AO 6 >BDB5>< <; :9EF>B7B >4DFBA4, B59EC9K<64RM<9 EBID4AABEFP 74;B4A4?<;4FBDB6 CD< FD4AECBDF<DB64A<< < ID4A9A<<. 
1.6.2 �4;B4A4?<;4FBDO < 97B CD<A48?9:ABEF< CB869D7AGFO 6D9@9AAB= CDBF<6B>BDDB;<BAAB= ;4M<F9 6 EBBF69FEF6<< E �"%& 9.014-78 (7DGCC4 III-1): 64D<4AF 6D9@9AAB= CDBF<6B>BDDB;<BAAB= ;4M<FO – ��-10, 64D<4AF 6AGFD9AA9= GC4>B6>< – �'-5. 

1.6.3 #B ;4M<F9 <;89?<S BF >?<@4F<K9E><I H4>FBDB6 6A9LA9= ED98O GC4>B6>4 74;B4A4?<;4FBD4 EBBF69FEF6G9F >4F97BD<< �'-3 CB �"%& 23170-78. 

1.6.4 � >4K9EF69 GC4>B6BKAB7B 4@BDF<;<DGRM97B @4F9D<4?4 <ECB?P;B64A >4DFBA 7BHD<DB64AAO= CB �"%& 7376-84. 

1.6.5 $G>B6B8EF6B CB Q>EC?G4F4J<<,  ��# GC4>B64AO 6 79D@9F<KAO9 CB?<QF<?9AB6O9 C4>9FO CB �"%& 10354-82 < 6?B:9AO 6 FD4AECBDFAGR F4DG. 
1.6.6 � FD4AECBDFAGR F4DG 6?B:9A GC4>B6BKAO= ?<EF, EB89D:4M<= E?98GRM<9 E6989A<S: 

 A4<@9AB64A<9 < B5B;A4K9A<9 GC4>B64AAB7B 74;B4A4?<;4FBD4;  
 >B?<K9EF6B GC4>B64AAOI <;89?<=;  
 84FG GC4>B6O64A<S; 
 H4@<?<R, <A<J<4?O, CB8C<EP, LF4@C BF69FEF69AAB7B ;4 GC4>B6O64A<9. 

1.6.7 %DB> ;4M<FO 59; C9D9>BAE9D64J<< – 1 7B8. 
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2 �%#"�0�"��!�� #" !��!�+�!�2 

2.1  &D95B64A<я 59;BC4EABEF< 

2.1.1 �BAEFDG>J<S B5B?BK9> 5?B>4 <A8<>4J<< < 5?B>B6 >B@@GF4J<< B59EC9K<649F ;4M<FG 6 EBBF69FEF6<< E 7DGCCB= IP-50 CB �"%& 14254-96, 5?B>4 84FK<>B6 - IP53. #B ;4CDBEG EF9C9AP ;4M<FO B5B?BK9> @B:9F 5OFP G69?<K9A4 8B 
IP65. 

2.1.2 #B ECBEB5G ;4M<FO K9?B69>4 BF CBD4:9A<S Q?9>FD<K9E><@ FB>B@ 74;B4A4?<;4FBDO BFABESFES > >?4EEG 01 6 EBBF69FEF6<< E �"%& 12.2.007.0-75. 

2.1.3 #D< GEF4AB6>9 < Q>EC?G4F4J<< 74;B4A4?<;4FBD4 >BDCGE4 5?B>4 <A8<>4J<< < 5?B>B6 >B@@GF4J<< 8B?:AO 5OFP A489:AB ;4;9@?9AO K9D9; >BAF4>F ;4;9@?9A<S 6 FDёI>BAF4>FAOI 6<?>4I C<F4A<S. 

2.1.4 �4;B4A4?<;4FBD <@99F <A8<>4J<R 6>?RK9A<S E9F96B7B A4CDS:9A<S. �4;B4A4?<;4FBD A9 S6?S9FES <EFBKA<>B@ CB:4D4, 47D9EE<6AOI < FB>E<KAOI 6O89?9A<=. 
2.1.5 �?B>< <E>DB;4M<FO GEF4A46?<64RFES 6 A96;DO6BBC4EAB= ;BA9 < >D9CSFES > L<A9 ;4;9@?9A<S E CB@BMPR FD9I ;4;9@?SRM<I >?9@@.  
2.1.6 �4;B4A4?<;4FBD EBBF69FEF6G9F FD95B64A<S@ 59;BC4EABEF< �"%& 

12.2.007.0-75 < �"%& $ 51350-99. 

2.1.7 �A4K9A<9 A4CDS:9A<S @9:8G ?R5B= 8BEFGCAB= 8?S CD<>BEAB69A<S K4EFPR < BCBDAB= FBK>B= <?< @9:8G ?R5O@< 86G@S 8BEFGCAO@< K4EFS@< 74;B4A4?<;4FBD4 A9 5B?99 30 � ED98A9>648D4F<KAB7B A4CDS:9A<S C9D9@9AAB7B FB>4 <?< A9 5B?99 60 � CBEFBSAAB7B FB>4. 
2.1.8 �9?<K<A4 6B;8GLAOI ;4;BDB6 < CGF9= GF9K>< @9:8G J9CS@< 74;B4A4?<;4FBD4 EBBF69FEF6G9F FD95B64A<S@ CD<?B:9A<S D �"%& $ 51350-99 8?S >4F97BD<< @BAF4:4 1 < EF9C9A< ;47DS;A9A<S 1. 
2.1.9 �;B?SJ<S Q?9>FD<K9E><I J9C9= 74;B4A4?<;4FBD4 BFABE<F9?PAB >BDCGE4 < @9:8G EB5B= 6O89D:<649F 89=EF6<9 <ECOF4F9?PAB7B A4CDS:9A<S 0,5 >� E<AGEB<84?PAB= HBD@O K4EFBFB= BF 45 8B 65 �J. 
2.1.10 %BCDBF<6?9A<9 <;B?SJ<< Q?9>FD<K9E><I J9C9= E AB@<A4?PAO@ A4CDS:9A<9@ 8B 500 � A9 @9A99 40  "@ 6 ABD@4?PAOI GE?B6<SI Q>EC?G4F4J<< 

2.1.11 #D< @BAF4:9, GEF4AB6>9 < Q>EC?G4F4J<< 74;B4A4?<;4FBD4 E?98G9F DG>B6B8EF6B64FPES D4;89?B@ �# "#D46<? F9IA<K9E>B= Q>EC?G4F4J<< Q?9>FDBGEF4AB6B> CBFD95<F9?9=" < 7?. 7 "#D46<? GEFDB=EF64 Q?9>FDBGEF4AB6B>". 
2.1.12 $9@BAF 74;B4A4?<;4FBDB6 CDB<;6B8<FP FB?P>B CD< BF>?RK9AAB@ C<F4A<<. 

2.1.13 1>EC?G4F4J<S 74;B4A4?<;4FBD4 59; ;4;9@?9A<S >BDCGEB6 5?B>B6 <E>DB;4-
M<FO, <A8<>4J<<, 5?B>4(B6) >B@@GF4J<< < 5?B>4(B6) C<F4A<S CB6OL9AAB= A489:-
ABEF< - ;4CD9M9A4! 
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2.2 Э>EC?G4F4F<BAAы9 B7D4A<G9A<я 

2.2.1 �B <;59:4A<9 BH<5B> 6 <AF9DCD9F4F<< D9;G?PF4FB6 <;@9D9A<O CD< 
@BAF4:9 74;B4A4?<;4FBD4 6 @9EF4E GEF4AB6>< 5?B>B6 84FG<>B6 A9B5EB8<@B 
;4>D9C<FP F45?<FG, 6 >BFBDB= 5G89F G>4;4A AB@9D 84FG<>4, AB@9D >4A4?4 
<;@9D9A<O < A4;64A<9 >BAFDB?<DG9@B7B 74;4. �D< CB6FBDAB@ @BAF4:9 (CBE?9 
CB69D>< <?< D9@BAF4) 5?B>< 84FG<>B6 A9B5EB8<@B @BAF<DB64FP 6 FBGAB@ 
EBBF69FEF6<< E D4A99 GEF4AB6?9AAO@< F45?<F4@<. 

2.2.2 !9 8BCGE>49FES CDB69D>4 KG6EF6<F9?PABEF< E9AEBDB6 74;B6O@< E@9ES@< E >BAJ9AFD4J<S@< J9?96B7B 74;4, CD96OL4RM<@< 8BCGE>49@GR C9D97DG;>G EB7?4EAB EFB?5JG 2 F45?<JO 1, CDB8B?:<F9?PABEFP CDB69D>< A9 8B?:A4 CD96OL4FP 10 @<AGF. 
2.2.3 #D< @BAF4:9 74;B4A4?<;4FBD4 A9 D9>B@9A8G9FES GEF4A46?<64FP 5?B>< 84FK<>B6 65?<;< E<?PAB A47D9649@OI CB69DIABEF9=, <EFBKA<>B6 6<5D4J<< < <EC4DSRM<I 9@>BEF9=. !4 @9EF9 GEF4AB6>< A9 8B?:AB 5OFP E<?PAOI CBFB>B6 6B;8GI4 (69FD4, E>6B;AS>B6, 69AF<?SJ<BAAOI CBFB>B6). #D< A9B5IB8<@BEF< GEF4AB6>< 5?B>4 84FK<>4 6A9 CB@9M9A<S, BA 8B?:9A 5OFP ;4M<M9A BF 4F@BEH9DAOI BE48>B6 < 69FD4. 

�4FK<> E B5B;A4K9A<9@ «&» (A47D96) A9 8B?:9A A4IB8<FPES 59; C<F4A<S (A4 B5N9>F9, 6B 
<;59:4A<9 C9D9G6?4:A9A<S <?< ;4@9D;4A<S) 5B?99 8 K4EB6. 
 

2.2.4 #D< CDB6989A<< D45BF, E6S;4AAOI E CD<@9A9A<9@ ?4>B>D4EBKAOI CB>DOF<= <?< D4EF6BD<F9?9= 6 >BAFDB?<DG9@B= D45BK9= ;BA9, Q?9>FDBI<@<K9E><9 E9AEBDO A9B5IB8<@B <;B?<DB64FP BF B>DG:4RM97B 6B;8GI4, A4CD<@9D, E CB@BMPR CB?<QF<?9AB6OI C4>9FB6, A489649@OI A4 5?B>< 84FK<>B6, <?< 89@BAF<DGS <I A4 6D9@S F4><I D45BF. 
2.3  �B87BFB6>4 74;B4A4?<;4FBDB6 > D45BF9  
2.3.1 �;6?9KP 74;B4A4?<;4FBD <; GC4>B6><. 
2.3.2 �O5D4FP @9EFB GEF4AB6>< 5?B>B6 84FK<>B6, 5?B>4 <A8<>4J<< < 5?B>B6 >B@@GF4J<< 74;B4A4?<;4FBD4 6 EBBF69FEF6<< E 89=EF6GRM<@< ABD@4F<6AO@< 8B>G@9AF4@< < <AEFDG>J<9= CB D4EK9FG < @BAF4:G ?<A<= E6S;< 74;B4A4?<;4FBD4 ")B55<F-&". 
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2.3.3 �?B>< 84FK<>B6 (5?B>< E9AEBDB6 84FK<>B6 ")B55<F-&�") 8B?:AO D4ECB?474FPES A9CBED98EF69AAB 6 FBK>4I, 6 >BFBDOI FD95G9FES BEGM9EF6?SFP >BAFDB?P EB89D:4A<S <;@9DS9@OI 74;B6OI >B@CBA9AFB6. �
2.3.4 �?B>< <E>DB;4M<FO A9B5IB8<@B GEF4AB6<FP 6 A96;DO6BBC4EAB= ;BA9 A4 L<A9 ;4;9@?9A<S L<D<AB= 41 @@ E CB@BMPR FD9I D9;P5B6OI LC<?9>. 
2.3.5  9:5?BKAO9 EB98<A9A<S 5?B>B6 >4:8B7B 84FK<>4 E?98G9F B59EC9K<FP CGF9@ CDB>?48>< EB98<A<F9?PAOI >459?9=. �?S 84FK<>4 E 5?B>B@ <E>DB;4M<FO «)B55<F-&�» D4;N9@AO9 EB98<A9A<S BC?B@5<DB64FP. 
К4F97BD<G9E><  ;4CD9I49FEO  CB8>?NG4FP  84FG<>  «ХB55<F-&�» A9CBED98-    

EF69AAB  >  5?B>G <A8<>4J<<. 
 

2.3.6 #D< @BAF4:9 84FK<>B6 E?98G9F DG>B6B8EF6B64FPES E?98GRM<@< 8B>G@9AF4@<: 
- CD46<?4@< #--# (7?.3.4 «-?9>FDBGEF4AB6>< 6B 6;DO6BBC4EAOI ;BA4I»); 
- CD46<?4@< #'-, <;8. 6 (7?.7.3.); 
- CD46<?4@< #&- < #&� (7?. -3.2), �"%&22782.5. 
2.3.7 �?B> <A8<>4J<< A9B5IB8<@B GEF4AB6<FP 6 CB@9M9A<<, 8BEFGCAB@ 8?S EASF<S CB>4;4A<= C9DEBA4?B@, BF69FEF69AAO@ ;4 >BAFDB?P ;474;B64AABEF<. 
2.3.8 �?B>< >B@@GF4J<< GEF4AB6<FP 6 G8B5AB@ @9EF9, < CB8>?RK<FP > 5?B>G <A8<>4J<< E GK9FB@ D9>B@9A84J<= <AEFDG>J<< CB D4EK9FG < @BAF4:G ?<A<= E6S;< 74;B4A4?<;4FBD4 «)B55<F-&». 
�DB69D<FP A489:ABEFP ;4;9@?9A<O >BDCGEB6 5?B>4 <A8<>4F<< < 5?B>B6 

>B@@GF4F<<. Э>EC?G4F4F<O 74;B4A4?<;4FBD4 59; ;4;9@?9A<O >BDCGEB6 5?B>4 
<A8<>4F<< < 5?B>4(B6) >B@@GF4F<< ;4CD9I9A4! 

2.3.9 #B8>?RK<FP >459?< BF 6A9LA<I <ECB?A<F9?PAOI GEFDB=EF6 > 5?B>4@ >B@@GF4J<<.  
2.3.10 #B8>?RK<FP D4;N9@O C<F4A<S > E9F< 220 �, 50 �J. �4;B4A4?<;4FBD 7BFB6 > D45BF9. (�B8>?NG9A<9 >459?9= < 5?B>B6 CD< 6>?NG9AAB@ CD<5BD9 ;4CD9I9AB). 
2.3.11 #D< C9D6B@ 6>?RK9A<< <?< CBE?9 8?<F9?PAB7B ID4A9A<S 6 6O>?RK9AAB@ EBEFBSA<<, 6B;@B:AB CBS6?9A<9 A4 :<8>B>D<EF4??<K9E>B@ <A8<>4FBD9 A48C<E<: �4A4?  nn YYYY 

  '%&�!"��&� !"�, 
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789     nn        – AB@9D >4A4?4 (1-16) 

          YYYY – A4<@9AB64A<9 (HBD@G?4) 74;4. #BS6?9A<9 QFB7B EBB5M9A<S A9 S6?S9FES CD<;A4>B@ A9<ECD46ABEF<. "AB 6B;A<>49F <;-;4 G@9APL9A<S HBAB6B7B (C4D4;<FAB7B) FB>4 E9AEBD4 6 C9D6O9 30 – 60 EGFB> CBE?9 <;7BFB6?9A<S. #BE?9 GEF4AB6>< AG?96OI ;A4K9A<= 6 EBBF69FEF6GRM<I >4A4?4I CD<5BD 7BFB6 > D45BF9. 

2.4  �BDя8B> D45BFы E 74;B4A4?<;4FBD4@< 

2.4.1  9:<@ CDB7D964 �4CGE>49FES CBE?9 6>?RK9A<S CD<5BD4 <?< C9D9;4CGE>4 CB >ABC>9 <#9D9;4CGE>=.  !4 <A8<>4J<<: #DB7D96 

       xx  789   xx – 6D9@S 6 E9>GA84I, BEF46L99ES 8B ;469DL9A<S CDB7D964 < 6OIB84 6 D9:<@ <;@9D9A<S. 
�D< 6>?NG9A<< CBE?9 8?<F9?PAB7B C9D9DO64 CB>4;4A<O 74;B4A4?<;4FBD4 
EF45<?<;<DGNFEO A9 5B?99, G9@ G9D9; 15 @<AGF. 

2.4.2  9:<@ И;@9D9A<O 

2.4.2.1 #BE?9 6>?RK9A<S C<F4A<S 74;B4A4?<;4FBD D45BF49F 6 46FB@4F<K9E>B@ D9:<@9. 
�;@9D9AAO9 ;A4K9A<S >BAJ9AFD4J<< >BAFDB?<DG9@OI 74;B6 6O6B8SFES A4 8<EC?9= 5?B>4 
<A8<>4J<< J<>?<K9E>< CBBK9D98AB 6 CBDS8>9 6B;D4EF4A<S AB@9D4 >4A4?4. �D9@S 
<A8<>4J<< CB>4;4A<= B8AB7B >4A4?4 3 A9 5B?99 2÷3 E9>GA8O. � 69DIA9= EFDB>9 8<EC?9S 
6O6B8<FES AB@9D >4A4?4 < HBD@G?4 <;@9DS9@B7B 74;4. � A<:A9= 3 <;@9D9AAB9 ;A4K9A<9 
>BAJ9AFD4J<< 74;4 < 98<A<JO <;@9D9A<S. 
2.4.2.2 &B>B6O= 6OIB8 B59EC9K<649F E<7A4? CDBCBDJ<BA4?PAO= >BAJ9AFD4J<< 
>BAFDB?<DG9@B7B 74;4. #D< BFEGFEF6<< ;474;B64AABEF< E69FB64S < ;6G>B64S E<7A4?<;4J<< 
6O>?RK9AO. 
2.4.2.3  � 5?B>9 >B@@GF4J<< �$10 D9?9 « >4A4? 3 CBDB7» 6O>?RK9AO. #9D9>?RK49@O= 
>BAF4>F (#�) ;4@>AGF E ABD@4?PAB ;4@>AGFO@ >BAF4>FB@ (!�).  
&45?<J4 4 3 #BDB7B6O9 GDB6A< E<7A4?<;4J<< 

"CD989?S9@O= >B@CBA9AF 

#BDB7< ED454FO64A<S, EB89D:4A<9  
BCD989?S9@B7B >B@CBA9AF4 

#BDB7 1  
 

#BDB7 2,  
8<4C4;BA A4EFDB=>< 

#BDB7 3,  
8<4C4;BA A4EFDB=>< 

">E<8 G7?9DB84 CO, @7/@3 20 @7/@3 30 3 300 @7/@3 40 3 300 @7/@3 
%9DB6B8BDB8 H2S 10 @7/@3 15 3 90 @7/@3 20 3 90 @7/@3 
�<B>E<8 E9DO SO2 10 @7/@3 15 3 300 @7/@3 20 3 300 @7/@3 
)?BD Cl2 1 @7/@3 1.5 3 60 @7/@3 2 3 60 @7/@3 
(FBD<EFO= 6B8BDB8 HF 0,5 @7/@3 0,8 3 7,5 @7/@3 1,0 3 7,5 @7/@3 
�@@<4> NH3 20 @7/@3 30 3 1500 @7/@3 40 3 1500 @7/@3 

�<B>E<8 G7?9DB84 CO2 0,1 3 5,0 B5.% 0,15 3 5,0 B5.% 0,2 3 5,0 B5.% 
�<E?BDB8 "2 1 - 30 B5.% 1.5 - 36 B5.% 2.0 - 36 B5.% 
�B8BDB8 H2 0,4 B5.% 0,6 3 2,0 B5.% 0,8 3 2,0 B5.% 
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2.4.2.4  '598<FPES, KFB CB>4;4A<S CD< BFEGFEF6<< ;474;B64AABEF< CD<@9DAB D46AO AG?R 
(8?S >4A4?B6 ><E?BDB84 CD<@9DAB D46AO 21 B5. %) < CD< A9B5IB8<@BEF< CDB<;69EF< 
D97G?<DB6>G AG?96OI CB>4;4A<=. �?S QFB7B A9B5IB8<@B 6B=F< 6 7?46AB9 @9AR, A4:46 
>ABC>G «66B8», < ;4F9@ >ABC>B= «½» 6O5D4FP CGA>F @9AR «A4EFDB=>4» < 84?99 CB C. 1.4.6 

CD<?B:9A<S �. �?S 6OIB84 <; D9:<@4 GEF4AB6>< AG?S A9B5IB8<@B A4:4FP >ABC>G 
«%5DBE» A9E>B?P>B D4;, CB>4 A4 8<EC?99 A9 CBS6SFES CB>4;4A<S >BAJ9AFD4J<<. 

2.4.3  45BF4 BD74AB6 <A8<>4F<< < E<7A4?<;4F<< CD< 8BEF<:9A<< 
CBDB7B6OE GDB6A9= >BAF9AFD4F<< 74;4.  
2.4.3.1 �?S 7BDRK<I < FB>E<KAOI 74;B6 E<7A4?<;<DG9FES CD96OL9A<9 CBDB7B6OI 
GDB6A9= (E@. F45?<JG 4); 8?S ><E?BDB8AB7B >4A4?4, CB G@B?K4A<R, E<7A4?<;<DG9FES 
EA<:9A<9 >BAJ9AFD4J<< ><E?BDB84 A<:9 CBDB7B6B7B GDB6AS, AB CB ;4CDBEG 8BCGE>49FES < 
8DG74S ?B7<>4.  
2.4.3.2  #D< G69?<K9A<< EB89D:4A<S >BAFDB?<DG9@B7B 74;4 6 FBK>9 >BAFDB?S 8B GDB6AS 
C9D6B7B CBDB74 A4 ?<J96B= C4A9?< 5?B>4 <A8<>4J<< ;47BD<FES E69FB8<B8 "�4A4? n #BDB7 
1" < 6>?RK<FES ;6G>B6B9 BCB69M9A<9. 
"8AB6D9@9AAB: 
- 6 5?B>9 >B@@GF4J<< A4 >?9@@AB= >B?B8>9 ;4@>AGFES C9D9>?RK49@O= >BAF4>F (#�) < 
ABD@4?PAB D4;B@>AGFO= (!$) < EBBF69FEF69AAB D4;B@>AGFES >BAF4>FO !� < #� 
EBBF69FEF6GRM97B >4A4?G 8n9 6OIB84 A4 �' ("�4A4? 8n9 #BDB7 1") < B5M97B 8?S 6E9I 
>4A4?B6 6OIB84 A4 �' "%<D9A4". #D< EA<:9A<< >BAJ9AFD4J<< A<:9 GDB6AS C9D6B7B 
CBDB74 E69FB8<B8A4S < ;6G>B64S E<7A4?<;4J<S 6O>?RK4FES 46FB@4F<K9E><. �BAF4>FO 
6OIB8B6 A4 �' 69DAGFES 6 <EIB8AB9 EBEFBSA<9. 
2.4.3.3 #D< G69?<K9A<< EB89D:4A<S >BAFDB?<DG9@B7B 74;4 6 FBK>9 >BAFDB?S 8n9 8B 
GDB6AS 6FBDB7B CBDB74 A4 ?<J96B= C4A9?< 5?B>4 <A8<>4J<< ;47BD<FES E69FB8<B8 "�4A4? n 
#BDB7 2". 
"8AB6D9@9AAB: 
- 6 5?B>9 >B@@GF4J<< ;4@>AGFES >BAF4>FO !$ - #� < D4;B@>AGFES >BAF4>FO !� 3 #� 
EBBF69FEF6GRM97B >4A4?G 8n9 6OIB84 A4 �' ("�4A4? 8n9 #BDB7 2"). #D< EA<:9A<< 
>BAJ9AFD4J<< A<:9 GDB6AS 6FBDB7B CBDB74 EBBF69FEF6GRM4S E69FB8<B8A4S E<7A4?<;4J<S 
6O>?RK<FES 46FB@4F<K9E><. �BAF4>FO 6OIB84 A4 �' "�4A4? 8n9 #BDB7 2" 69DAGFES 6 
<EIB8AB9 EBEFBSA<9. 

">E<8 G7?9DB84 CO, B5.% 1,1 B5.% 1,7 3 5,4 B5.% 2,2 3 5,4 B5.% 
%G@@4 7BDRK<I 74;B6: 10 % !�#$ 15...50 % !�#$ 20...50 % !�#$ 
6B8BDB8 H2 0,4 B5.% 0,6 3 2,0 B5.% 0,8 3 2,0 B5.% 
B>E<8 G7?9DB84 CO, B5.% 1,1 B5.% 1,7 3 5,4 B5.% 2,2 3 5,4 B5.% 
@9F4A CH4 0,44 B5.% 0,66 3 2,2 B5.% 0,88 3 2,2 B5.% 
CDBC4A C3H8 0,17 B5.% 0,25 3 0,85 B5.% 0,34 3 0,85 B5.% 
79>E4A C6H14 3,5 @7/? 5,2 3 17,5 @7/? 7,0 3 17,5 @7/? 
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#D< G69?<K9A<< EB89D:4A<S >BAFDB?<DG9@B7B 74;4 6 FBK>9 >BAFDB?S 8n9 8B GDB6AS FD9FP97B 

CBDB74 A4 ?<J96B= C4A9?< 5?B>4 <A8<>4J<< ;47BD<FES E69FB8<B8 "�4A4? n #BDB73". 

"8AB6D9@9AAB: 

6 5?B>9 >B@@GF4J<<  ;4@>AGFES >BAF4>FO !$ - #� < D4;B@>AGFES >BAF4>FO !� 3 #� EBBF69F-

EF6GRM97B >4A4?G 8n9 6OIB84 A4 �' ("�4A4? 8n9 #BDB7 3"). #D< EA<:9A<< >BAJ9AFD4J<< A<-

:9 GDB6AS FD9FP97B CBDB74 EBBF69FEF6GRM4S E69FB8<B8A4S E<7A4?<;4J<S 6O>?RK<FES 46FB-

@4F<K9E><. �BAF4>FO 6OIB84 A4 �' "�4A4? 8n9 #BDB7 3" 69DAGFES 6 <EIB8AB9 EBEFBSA<9. 

$9:<@O D45BFO 8G5?<DGRM9= E69FB6B= <A8<>4J<< 6 5?B>9 84FK<>B6                                                         

�� 009.12.00.00.000  CD<  6>?RK9AAB@  C<F4A<<: 

4)D9:<@ CB87BFB6>< > D45BF9 < D9:<@ <;@9D9A<= CD< A4?<K<< E6S;< CB J<HDB6B@G >4A4?G 

E 5?B>B@ <A8<>4J<< 3 ;9?ёAO= E69FB8<B8 CBEFBSAAB 6>?RKёA: 

5) D9:<@ <;@9D9A<= CD< BFEGFEF6<< E6S;< CB J<HDB6B@G >4A4?G E 5?B>B@ <A8<>4J<<   3  ;9- 

?ёAO= E69FB8<B8 @<749F E K4EFBFB= 1 �J : 

6) D9:<@ CB87BFB6>< > D45BF9, D9:<@ <;@9D9A<= CD< 8BCGEF<@OI  >BAJ9AFD4J<SI J9?96B7B  

>B@CBA9AF4 3 >D4EAO= E69FB8<B8 6O>?RK9A: 

7) D9:<@ <;@9D9A<= CD< CD96OL9A<< CBDB74 1, 2 <?< 3 3 >D4EAO= E69FB8<B8 @<749F CB CD4-

6<?G <8?<AA4S 6ECOL>4 ( 2E )= 3 <1, 2 <?< 3 >BDBF><9 6ECOL>< ( 0.05 ) < 3 <8?<AA4S 6ECOL- 

>4= c <AF9D64?B@ @9:8G 6ECOL>4@< 0.5 E.  

2.4.4 �O5BD D9:<@4 <A8<>4F<< A4 8<EC?99 

 
2.4.4.1 � 74;B4A4?<;4FBD9 CD98GE@BFD9A4 6B;@B:ABEFP CDBE@BFD4 CB>4;4A<= B8AB7B, 
6O5D4AAB7B CB?P;B64F9?9@, >4A4?4 (DGKAB= D9:<@). �;@9A9A<9 D9:<@4 <A8<>4J<< 
CB>4;4A<= >4A4?B6 CDB<;6B8<FES A4:4F<9@ >ABC>< «�6B8», 99 CB6FBDAB9 A4:4F<9 
C9D96B8<F 74;B4A4?<;4FBD B5D4FAB 6 46FB@4F<K9E><= D9:<@. �>F<64J<S >4A4?B6 
74;B4A4?<;4FBD4 6OCB?AS9FES A4 ;46B89-<;7BFB6<F9?9. �E?< 6 IB89 Q>EC?G4F4J<< 
74;B4A4?<;4FBD4 6B;A<>49F A9B5IB8<@BEFP BFEB98<A<FP 5?B> 84FK<>4, A4CD<@9D, 8?S 
CB69D>< <?< D9@BAF4, FB EBBF69FEF6GRM<= >4A4? @B:AB 894>F<6<DB64FP. 
�94>F<6<DB64AAO= >4A4? <E>?RK49FES <; K<E?4 BCD4L<649@OI >4A4?B6 < A9 6?<S9F A4 
D45BFG 74;B4A4?<;4FBD4. "F>?RK9A<9 5?B>4 84FK<>4 59; 894>F<64J<< >4A4?4 CD<6989F > 
6O84K9 EBB5M9A<S A4 8<EC?9=, 6>?RK9A<R E69FB8<B8AB= < ;6G>B6B= E<7A4?<;4J<< < 
C9D9>?RK9A<R 6OIB8B6 A4 �'. 
2.4.4.2 �>F<64J<S (894>F<64J<S) >4A4?4 CDB<;6B8<FES 6 7?46AB@ @9AR CGA>F 
«�>F<64J<S >4A4?4». 
2.4.4.3  �?S 6OIB84 6 BEAB6AB= D9:<@ <A8<>4J<< A4:4FP >ABC>G «%5DBE» A9B5IB8<@B9 
>B?<K9EF6B D4;. 
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2.4.5  45BF4 BD74AB6 <A8<>4F<< < E<7A4?<;4F<< CD< BF>4;4E 

2.4.5.1 #D< 6B;A<>AB69A<< BF>4;B6 6 D45BF9 >4A4?B6 <;@9D9A<S < 5?B>B6 >B@@GF4J<< A4 
8<EC?9= 5?B>4 <A8<>4J<< 6O849FES <AHBD@4J<S B A4?<K<< < I4D4>F9D9 A9<ECD46ABEF< < 
6>?RK49FES ;6G>B6B= E<7A4?. 
�O84K4 ;6G>B6B7B E<7A4?4 CB BF>4;4@ 6 D45BF9 >4A4?B6 <;@9D9A<S @B:9F 5OFP BF>?RK9-
A4. �?S BF>?RK9A<S ;6G>B6B7B E<7A4?4 A4:<@49FES >ABC>4 «%5DBE». 
!4 <A8<>4J<<: 
   "F>?RK<FP ;6G>    
              CB BF>4;4@? 
  #B >ABC>9 «�6B8» CB8F69D:849FES BF>?RK9A<9 ;6G>4, CB >ABC>9 «%5DBE» - BF@9AS9FES. 
�6G>B6B= E<7A4? 6AB6P 6>?RK<FES CD< 6B;A<>AB69A<< AB6B7B      BF>4;4, F.9. A<>4><I 89=-
EF6<= 8?S 4>F<6<DB64A<S 6O84K< ;6G>B6B7B E<7A4?4 6OCB?ASFP A9 AG:AB. 
2.4.5.2  %BB5M9A<9  «"F>4;»  
�B;@B:AO9 CD<K<AO: 
- A9<ECD46ABEFP 5?B>4 84FK<>B6; 
- A9<ECD46ABEFP ?<A<< E6S;<; 
- BFEGFEF6<9 5?B>4 84FK<>B6 E G>4;4AAO@ AB@9DB@ (48D9EB@). 
2.4.5.3 %BB5M9A<9  «"F>4; 84FK<>4» 
!9<ECD46ABEFP 6 EI9@9 5?B>4 84FK<>4, B5A4DG:9AA4S CDB7D4@@B= E4@B8<47ABEF<>< 5?B>4 
84FK<>B6. 
2.4.5.4  %BB5M9A<9  «%5B= E6S;<. �?B> >B@@GF4J<< n1, n2» 
#D< B5A4DG:9A<< BF>4;4 CB ?<A<< E6S;< E 5?B>4@< >B@@GF4J<<  A4 <A8<>4FBD 6O84ёFES 
8<47ABEF<K9E>B9 EBB5M9A<9: 
               %5B= E6S;<. �?B> 
               >B@@GF4J<<  n1 n2 
789 n1, n2 3 AB@9D4 5?B>B6 >B@@GF4J<<. 
 

%BB5M9A<9 B5 BF>4;4I E6S;< E 5?B>4@< >B@@GF4J<< 6O84ёFES A4 <A8<>4J<R CBC9D9@9AAB 
E 6O84K9= F9>GM<I ;A4K9A<= >BAJ9AFD4J<< 74;4 CB >4A4?G. 
 

�O84K4 EBB5M9A<S B5 BF>4;4I E6S;< E 5?B>4@< >B@@GF4J<< @B:9F 5OFP BF>?RK9A4. 
�?S QFB7B, CBE?9 BF>?RK9A<S ;6G>B6B7B E<7A4?4, A4:<@49FES  «%5DBE».  
!4 <A8<>4J<<: 
          "F>?RK<FP <A8<>.   
          BF>4;4  5?. >B@@? 
 

#B >ABC>9 «�6B8» CB8F69D:849FES BF>?RK9A<9, CB  «%5DBE» - BF@9AS9FES. 
 

�A8<>4J<S B5 BF>4;4I E6S;< E 5?B>4@< >B@@GF4J<< @B:9F 5OFP  6AB6P 6>?RK9A4. 
�?S QFB7B  A4:<@49FES  «%5DBE». 
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!4 <A8<>4J<<: 
   �>?RK<FP <A8<>.     

         BF>4;4  5?. >B@@? 
 

#B >ABC>9 «�6B8» CB8F69D:849FES 6>?RK9A<9, CB  «%5DBE» - BF@9AS9FES. 
 

&4> :9, >4> < EB ;6G>B6O@ E<7A4?B@, 6O84K4 A4 <A8<>4J<R EBB5M9A<S B5 BF>4;4I  E6S;< E 
5?B>4@< >B@@GF4J<<  6>?RK<FES 46FB@4F<K9E>< CD< 6B;A<>AB69A<< AB6B7B BF>4;4,  6A9 
;46<E<@BEF< BF FB7B,  5O?4 BA4 BF>?RK9A4 <?< A9F. 
2.4.5.5 . #D< A9<ECD46ABEF< >4A4?4 8n9 (84FK<>4 <?< ?<A<< E6S;< E 5?B>B@ <A8<>4J<<), 
A4 5?B>9 <A8<>4J<< J69F E69FB8<B84 "�64D<S 8n9"<;@9A<FES E ;9?9AB7B A4 >D4EAO= < 
6>?RK<FES ;6G>B64S E<7A4?<;4J<S. "8AB6D9@9AAB 6 5?B>9 >B@@GF4J<< �$10: 
- CD< 64D<4AF9 CDBL<6>< «"5OKA4S» - ;4@>AGFES >BAF4>FO !$ - #� < D4;B@>AGFES >BA-
F4>FO !� 3 #� 6OIB8B6 A4 �' "�64D<S" < "%<D9A4". #BE?9 GEFD4A9A<S A9<ECD46ABEF< 
E69FB8<B8A4S < ;6G>B64S E<7A4?<;4J<S BF>?RK4RFES 46FB@4F<K9E><. �BAF4>FO 6OIB8B6 
A4 �' 6B;6D4M4RFES 6 <EIB8AB9 EBEFBSA<9. !4 6D9@S GEFD4A9A<S A9<ECD46ABEF< ;6G>B-
6B= E<7A4? @B:AB BF>?RK<FP CBE?98B64F9?PAO@ A4:4F<9@ >ABCB> «%5DBE» < «�6B8»; 
- CD< 64D<4AF9 CDBL<6>< «%4@B>BAFDB?P» - ;4@>AGFES >BAF4>FO !$   - #� < D4;B@>AGFES 
>BAF4>FO !� 3 #� 6OIB8B6 A4 �' "%<D9A4". $9?9 "�64D<S" 6 QFB@ 64D<4AF9 CDBL<6>< 
<@99F <A69DEAGR ?B7<>G (CD< BFEGFEF6<< E<FG4J<< ''�64D<S'' D9?9 6>?RK9AB, CD< CBS6?9-
A<< E<FG4J<< ''�64D<S'' <?< BFEGFEF6<< C<F4A<S D9?9 6O>?RK9AB) < CBQFB@G  ;4@>AGFES 
>BAF4>FO !� 3 #� < D4;B@>AGFES >BAF4>FO !$ - #� 6OIB8B6 A4 �' "�64D<S". #BE?9 
GEFD4A9A<S A9<ECD46ABEF< E69FB8<B8A4S < ;6G>B64S E<7A4?<;4J<S BF>?RK4RFES 46FB@4-
F<K9E><. �BAF4>FO 6OIB8B6 A4 �' 6B;6D4M4RFES 6 <EIB8AB9 EBEFBSA<9. !4 6D9@S GEFD4-
A9A<S A9<ECD46ABEF< ;6G>B6B= E<7A4? @B:AB BF>?RK<FP CBE?98B64F9?PAO@ A4:4F<9@ 
>ABCB> «%5DBE» < «�6B8»; 
2.4.5.6 #D< A4DGL9A<< E6S;< 5?B>4 >B@@GF4J<< �$10 E 5?B>B@ <A8<>4J<< 5?B> �$10 
E4@BEFBSF9?PAB CD<A<@49F D9L9A<9 B A4?<K<< 464D<=AB= E<FG4J<<, <, 6 EBBF69FEF6<< E 
64D<4AFB@ CDBL<6><, 4>F<6<;<DG9F D9?9 "�64D<S" < "%<D9A4". 
2.4.5.7 "F?<K<S 6 D45BF9 BD74AB6 <A8<>4J<< < E<7A4?<;4J<< CD< 8BEF<:9A<< CBDB7B6OI 
GDB6A9= >BAJ9AFD4J<< G74DAB7B 74;4 74;B4A4?<;4FBDB6 6 <ECB?A9A<< 8?S >BF9?PAOI 
CD<6B8SFES 6 CD<?B:9A<< �. 
2.4.5.8 #D< A9LF4FAB= D45BF9 74;B4A4?<;4FBD4, A4CD<@9D, CBE?9 E5BS 6 C<F4RM9= E9F< - 
CDB<;69EF< C9D9;4CGE> A4:4F<9@ >ABC>< «#9D9;4CGE>». 
 
 

2.4.6 К4?<5DB6>4 

2.4.6.1 �?S ;4M<FO BF A9E4A>J<BA<DB64AAB7B <;@9A9A<S A4EFDB9> 74;B4A4?<;4FBD4 6IB8 
6 @9AR «�4?<5DB6>4» ;4M<MёA C4DB?9@. 
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2.4.6.2 $45BF4 6 @9AR "�4?<5DB6>4" BC<E4A4 6 «�AEFDG>J<< CB DGKAB@G GCD46?9A<R 
5?B>4 <A8<>4J<< 74;B4A4?<;4FBD4 '')B55<F-&''» (#D<?B:9A<9 �). 
 

2.5  ВB;@B:Aы9 A9<ECD46ABEF< < ECBEB5ы <E GEFD4A9A<я 

2.5.1 � CDBJ9EE9 Q>EC?G4F4J<< @B7GF A45?R84FPES A9<ECD46ABEF<, CD98EF46?9AAO9 6 F45?<J9 5. 

&45?<F4 5 

!4<@9AB64A<9 A9<ECD46ABEF<,  
6A9LA99 CDBS6?9A<9 < 
8BCB?A<F9?PAO9 CD<;A4>< 

�9DBSFA4S  CD<K<A4 

 

 9FB8 GEFD4A9A<S 

1.#D< 6>?RK9A<< 74;B4A4?<;4FBD4 
A9 ;47BD49FES <A8<>4FBD "#<F4-
A<9"  

"FEGFEF6G9F A4CDS:9A<9 
C<F4A<S 

#DB69D<FP E9F96B= >4-
59?P <?< ;4@9A<FP 
CD98BID4A<F9?P 

2. #D< ;474;B64AABEF< >BAFDB?<-
DG9@B7B CB@9M9A<S A9 6>?RK49FES 
E69FB64S < ;6G>B64S E<7A4?<;4J<S 

!9<ECD469A 5?B> <A8<>4J<< "FCD46<FP 74;B4A4?<-
;4FBD A4 CD98CD<SF<9-
<;7BFB6<F9?P 8?S D9-
@BAF4*) 

3. !9 6>?RK4RFES �' CD< ED454-
FO64A<< E69FB6B= < ;6G>B6B= E<7-
A4?<;4J<< 

#B6D9:89A >459?P №2  #BK<A<FP >459?P 
!9<ECD46AB D9?9  "FCD46<FP 74;B4A4?<;4-

FBD A4 CD98CD<SF<9-
<;7BFB6<F9?P 8?S D9@BA-
F4*) 

!9F >BAF4>F4 >459?S < >?9@@-
AB= >B?B8>< 

#DB69D<FP >BAF4>F A4 
>459?S < >?9@@AB= >B-
?B8>9 

4.%BB5M9A<9 B A9<ECD46ABEF< A4 
8<EC?99 5?B>4 <A8<>4J<< 
 

%@. C.2.4.4 %@. C.2.4.4 

5. $45BF4 74;B4A4?<;4FBD4 A9 EBBF-
69FEF6G9F C.2.4.3; A9F D94>J<< A4 
A4:4F<9 >ABCB> A4 ?<J96B= C4A9-
?< 5?B>4 <A8<>4J<<. !BD@4?PA4S 
D45BF4 74;B4A4?<;4FBD4 6BEEF4A46-
?<649FES CBE?9 6O>?RK9A<S 3 
6>?RK9A<S. 

!9 EBBF69FEF6<9 C<F4RM9= 
E9F< �"%&G  

�4C<F4FP 74;B4A4?<;4-
FBD BF 8DG7B7B E9F96B-
7B 66B84 (A9 E6S;4AAB-
7B E @BMAO@< <EFBK-
A<>4@< CB@9I) 

!4?<K<9 @BMAOI <EFBKA<-
>B6 <@CG?PEAOI CB@9I DS-
8B@ E 5?B>4@< 84FK<>B6 <?< 
?<A<S@< E6S;< 

�;@9A<FP @9EF4 GEF4-
AB6>< 5?B>B6 84FK<>B6 
< CGF< CDB>?48>< ?<-
A<= E6S;< 

 
 

#D<@9K4A<9 - �?S CB69D>< 74;B4A4?<;4FBD CD98NS6?S9FES CDB<;6B8<F9?R 6 EBEF469: 
- 6E9 5?B>< 84FK<>B6; 

- 5?B> <A8<>4J<<; 
- 6E9 5?B>< E9AEBDB6 (8?S «)B55<F-&�»); 

- 6E9 5?B>< <E>DB;4M<FO  (8?S. «)B55<F-&�»); 
- 6E9 5?B>< C<F4A<S CB6OL9AAB= A489:ABEF< (8?S «)B55<F-&�»). 

� E?GK49 D9@BAF4, >DB@9 6OL9C9D9K<E?9AAB7B, 6OEO?4RFES A9<ECD46AO9 5?B>< < 
GEFDB=EF64 A9 CBC46L<9 6 EC<EB>. 
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3 &�)!�+�%�"� "�%�'����!�� 

3.1    �5щ<9 G>4;4A<я 

3.1.1 &9IA<K9E>B9 B5E?G:<64A<9 74;B4A4?<;4FBDB6 ;4>?RK49FES 6 C9D<B8<K9E><I BE@BFD4I < CDB69D>9 F9IA<K9E>B7B EBEFBSA<S. 
3.1.2 #D< C9D<B8<K9E>B@ BE@BFD9 A9B5IB8<@B CDB69D<FP 

- J9?BEFABEFP B5B?BK9> 5?B>B6, BFEGFEF6<9 A4 A<I >BDDB;<< < 8DG7<I CB6D9:89A<=;- A4?<K<9 6E9I >D9C9:AOI 89F4?9= < <I Q?9@9AFB6; 
- A4?<K<9 < J9?BEFABEFP C?B@5; 
- EBEFBSA<9 ;4;9@?9A<S < ;4;9@?SRM<I >?9@@ (LC<?9>): ;4;9@?SRM<9 >?9@@O 8B?:AO 5OFP ;4FSAGFO; 
- EBEFBSA<9 >459?PAOI D4;N9@B6: >459?P A9 8B?:9A 6O89D7<64FPES < A9 8B?:9A CDB6BD4K<64FPES 6 G;?9 GC?BFA9A<S. 
3.1.3 ->EC?G4F4J<S 5?B>B6 84FK<>B6 E @9I4A<K9E><@< CB6D9:89A<S@< < 8DG7<@< A9<ECD46ABEFS@< >4F97BD<K9E>< ;4CD9M49FES.  
3.1.4 �?B> <A8<>4J<< < 5?B> >B@@GF4J<< EC9J<4?PAB7B F9IA<K9E>B7B B5E?G:<64A<S A9 FD95GRF. 
3.1.5 �4;B4A4?<;4FBD 8B?:9A CB869D74FPES 9:97B8AB= C9D<B8<K9E>B= CB69D>9 CB @9FB8<>9 GF69D:89AAB= $BEF9ID97G?<DB64A<9@ $(. 
3.1.6 � E6S;< E 9EF9EF69AAO@ EF4D9A<9@ E9AEBDB6 :9?4F9?PAB C9D<B8<K9E>< CDB69DSFP KG6EF6<F9?PABEFP >4A4?B6 <;@9D9A<S CB CB69DBKAO@ 74;B6O@ E@9ES@ (#�% №5 EB7?4EAB  9FB8<>< CB69D><), CD<6989AAO@ 6 F45?. 6. %@9E< CB84RFES E D4EIB8B@ 0,3 – 0,5 ?/@<A K9D9; 484CF9D, >4> CB>4;4AB A4 D<E. 3.1. 

&45?<F4 6.  9>B@9A8G9@O9 74;B6O9 E@9E< 8?O CDB69DB> 

GG6EF6<F9?PABEF< 

"CD989?S9@O= >B@CBA9AF $9>B@9A8G9@4S 74;B64S E@9EP (#�% N5) 

">E<8 G7?9DB84 %" (1155
10) @7/@3 

%9DB6B8BDB8 H2S (27,02,5) @7/@3 
�<B>E<8 E9DO SO2 (955

9) @7/@3 
)?BD Cl2 (23,81,2

2,4) @7/@3 
(FBD<EFO= 6B8BDB8 HF  (2,90,1

0,25) @7/@3 
�@@<4> NH3 (57029

58) @7/@3 
�<B>E<8 G7?9DB84 CO2 (4,750,25

0,5) B5.%, № 3772-87 
�<E?BDB8 O2 (28,5±1,5

-2,9) B5.%, № 3726-87 
�B8BDB8 H2 (1,91±0,09) B5.%, № 4268-88 
">E<8 G7?9DB84 %" (5,2±0,25) B5.%, № 3838-87, < 79A-D �$03  
 9F4A %!4 (2,1±0,10) B5.%, № 3907-87 
#DBC4A C3H8 (0,81±0,04) B5.%, № 3970-87 
�9>E4A C6H14 (0,48±0,01

-0,05) B5.%, № 5322-90 
 

 
#D<@9K4A<S: 
1) #�% A4 BEAB69 CO, H2S, SO2 6 6B;8GI9 CB?GK4RF E <ECB?P;B64A<9@ 79A9D4FBD4 �$03  6 >B@C?9>F9 E 
�%"-#�%;  
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2) #�% A4 BEAB69 I?BD4 6 6B;8GI9 - E <ECB?P;B64A<9@ 79A9D4FBD4 �)-120;  
3) #�% A4 BEAB69 HF 6 6B;8GI9 - E <ECB?P;B64A<9@ GEF4AB6>< < <>DB74;= 6 >B@C?9>F9 E � -HF;  
4) �BAJ9AFD4J<S 79>E4A4 %, B5. %, C9D9EK<FO649FES 6 %, @7/?, CB HBD@G?9: 
%@7/? = %B5.% 12,05*86/28.95 = 40 %B5.% 
5) �BCGE>49FES <ECB?P;B64A<9 #�% A4 BEAB69 CO2 6 6B;8GI9. 

 

 

BF <EFBKA<>4 #�% 

 

                                                                           3 
 

              1 

 

> DBF4@9FDG < A4 E5DBE 

(E@. D<E. �1 3 �.3) 

                                                                        1 

 

2 

 

 

> 5?B>G <A8<>4J<< (E@. D<E. �1 3 �.3) 

1 3 EB98<A<F9?PAO9 FDG5><; 2 3 5?B> 84FK<>B6; 3 3 484CF9D 

$<E. 3.1. #B84K4 #�% 6 484CF9D CD< CDB69D>4I 

3.1.7 "EAB6AGR BFABE<F9?PAGR (8?S ><E?BDB84 3 45EB?RFAGR) CB7D9LABEFP A4IB8SF 
CB HBD@G?4@: 

45987м

459

45987м

АА
А
АА




100                                                                         (1) 

   789 �<;@ - CB>4;4A<S 74;B4A4?<;4FBD4, @7/@3 (<?< B5.%, <?< @7/?); 

            �89= - 89=EF6<F9?PAB9 EB89D:4A<9 BCD989?S9@B7B >B@CBA9AF4 6 #�%, @7/@3 (<?< B5.%, <?< @7/?). �E?< 25%; 4 8?S >4A4?B6 <;@9D9A<S ><E?BDB84   0,05�89=+0,2 % B5., FB 74;B4A4?<;4FBD @B:AB CDB8B?:4FP <ECB?P;B64FP 59; D97G?<DB6>< KG6EF6<F9?PABEF<. �E?< CB7D9LABEFP >4>B7B-?<5B >4A4?4 <;@9D9A<S 6OIB8<F ;4 G>4;4AAO9 CD989?O, FB E?98G9F CDB<;69EF< >4?<5DB6>G KG6EF6<F9?PABEF< QFB7B >4A4?4 EB7?4EAB G>4;4A<S@ "�AEFDG>J<< CB >4?<5DB6>9" <?< A4CD46<FP 74;B4A4?<;4FBD A4 CD98CD<SF<9-<;7BFB6<F9?P 8?S >4?<5DB6><. $9>B@9A8G9@4S C9D<B8<KABEFP CDB69D>< 1 D4; 6 FD< @9ESJ4. 
3.2  М9Dы 59;BC4EABEF< CD< B5E?G:<64A<< 

3.2.1 #D< GEF4AB6>9 < Q>EC?G4F4J<< >BDCGE4 5?B>B6 <A8<>4J<< < >B@@GF4J<< EF4J<BA4DAOI 74;B4A4?<;4FBDB6 8B?:AO 5OFP A489:AB ;4;9@?9AO, 8?S K97B 6<?>< C<F4A<S 8B?:AO 5OFP EA45:9AO >BAF4>FB@ ;4;9@?9A<S. 
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3.2.2 $9@BAF EF4J<BA4DAOI 74;B4A4?<;4FBDB6 8B?:9A CDB<;6B8<FPES CD< BF>?RK9A<< C<F4A<S. 
3.2.3 #D< B5E?G:<64A<< EF4J<BA4DAOI 74;B4A4?<;4FBDB6 8B?:AO EB5?R84FPES "#D46<?4 F9IA<K9E>B= Q>EC?G4F4J<< Q?9>FDBGEF4AB6B> CBFD95<F9?9=", "#D46<?4 F9IA<>< 59;BC4EABEF< CD< Q>EC?G4F4J<< Q?9>FDBGEF4AB6B> CBFD95<F9?9=", GF69D:89AAO9 �BEQA9D7BA48;BDB@ $BEE<<. 
3.2.4 $45BK99 CB@9M9A<9, 6 >BFBDB@ CDB6B8SF A4EFDB=>G, <ECOF4A<S < CB69D>G 74;B4A4?<;4FBD4, 8B?:AB 5OFP B5BDG8B64AB CD<FBKAB-6OFS:AB= 69AF<?SJ<9=. 
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#D<?B:9A<9 �.  "EB54S ?B7<>4 E<7A4?<;4J<<. #D<@9D: <ECB?A9A<9 8?S >BF9?PAOI 
 

#D< 6OCGE>9 <; CDB<;6B8EF64 CD98GE@BFD9A E?98GRM<= 4?7BD<F@ D45BFO E<7A4?<-

;4J<<: CD< 6OIB89 >BAJ9AFD4J<< ;4 CBDB7B6O= GDB69AP EBBF69FEF6GRM99 GEFDB=EF6B E<7-

A4?<;4J<< 6>?RK49FES, CD< 6B;6D4M9A<< 3 6O>?RK49FES. � E?GK49 BEB5OI FD95B64A<= > 

E<7A4?<;4J<< EB EFBDBAO CD46<? 59;BC4EABEF<, ?B7<>4 D45BFO GEFDB=EF6 E<7A4?<;4J<< 

@B:9F 5OFP <;@9A9A4 E BC<E4A<9@ ?B7<>< ED454FO64A<S 6 C4ECBDF9 74;B4A4?<;4FBD4 < BF-

@9F>B= A4 F45?<K>9 A4 ;48A9= C4A9?< 5?B>4 <A8<>4J<< CB8 G>4;4A<9@ CBDB7B6 ED454FO64-

A<S. 

#D<@9D. �?S B59EC9K9A<S EBBF69FEF6<S <AEFDG>J<< $�-12-341-03, 6 D45BFG ;6G>B-

6B= < E69FB8<B8AB= E<7A4?<;4J<< (C. 2.5) 74;B4A4?<;4FBDB6 6 <ECB?A9A<< 8?S >BF9?PAOI 

6A9E9AO E?98GRM<9 <;@9A9A<S (FB?P>B 8?S >4A4?B6 <;@9D9A<S B><E< G7?9DB84 %"): 

1. #D< CD96OL9A<< CBDB74 1, D46AB7B 20 +5 @7/@3: 

- A9 6O849FES ;6G>B64S E<7A4?<;4J<S CD96OL9A<S CBDB74; 

- E69FB64S E<7A4?<;4J<S 3 CD9DO6<EF4S (E69FB8<B8 «#BDB7 1»). 

2. #D< CD96OL9A<< CBDB74 2, D46AB7B 95÷ 100 @7/@3: 

- 6O849FES ;6G>B64S E<7A4?<;4J<S, >BFBD4S BF>?RK49FES 46FB@4F<K9E>< CD< EA<:9A<< 

GDB6AS ;474;B64AABEF< A<:9 C9D6B7B CBDB74; CD< EA<:9A<< GDB6AS ;474;B64AABEF< 8B 2 

#�� <?< A<:9, ;6G>B64S E<7A4?<;4J<S @B:9F 5OFP BF>?RK9A4 A4:4F<9@ >ABC>< 

«%�$"%»; 

- E69FB64S E<7A4?<;4J<S 3 A9CD9DO6A4S (E69FB8<B8 «#BDB7 2»). 

� >4A4?4I <;@9D9A<S EG@@O 7BDRK<I 74;B6 74;B4A4?<;4FBDB6 6 <ECB?A9A<< 8?S >B-
F9?PAOI ;484RFES 864 CBDB74 ED454FO64A<S: 

- C9D6O= CBDB7 - "#BDB7 1", D46AO= 10 % !�#$; 

- 8BCB?A<F9?PAO= CBDB7 ED454FO64A<S - "#BDB7 2", D46AO= 20% !�#$. 

!4 F45?<K>9 A4 ;48A9= C4A9?< 5?B>4 <A8<>4J<< <@99FES BF@9F>4 "8?S >BF9?PAOI". 
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#D<?B:9A<9 �. %&�&�%&��� %$"�� %�'��/ %�!%"$"� 

1?9>FDBI<@<K9E><9 KG6EF6<F9?PAO9 Q?9@9AFO 74;B4A4?<;4FBDB6 (E9AEBDO) S6?SRFES 
D4EIB8AO@< Q?9@9AF4@< < <@9RF B7D4A<K9AAO= EDB> E?G:5O (74@@4-CDBJ9AFAO= CB?AO= 
D9EGDE): 

&45?<J4 �1 �4@@4-CDBJ9AFAO= CB?AO= D9EGDE Q?9>FDBI<@<K9E><I E9AEBDB6 

*9?96B= 74; 
�4@@4-CDBJ9AFAO= CB?AO= D9EGDE E9AEBD4 T, ?9F 

 = 90%  = 50%  = 10% 

�<E?BDB8 3 5 7 

"><EP G7?9DB84 2 4 6 

#DBK<9 74;O 1 2 3 

 

� F9K9A<9 G>4;4AAOI 6 F45?<J9 �1 C9D<B8B6 6D9@9A< 90, 50 < 10% E9AEBDB6 EBBF69F-

EF6GRM97B 74;4 EBID4ASRF D45BFBECBEB5ABEFP. 

�E?< 6D9@S T CDBL?B, QFB ;A4K<F, KFB <; 10 E9AEBDB6 10 (1 - /100%), 6 ED98A9@, CB8?9-

:4F ;4@9A9, 789  - CDBJ9AF E9AEBDB6, 6 ED98A9@, <ECD46AOI > B>BAK4A<R 6D9@9A< &, E@. F45-

?<JG �2.  

&45?<J4 �2 �B?<K9EF6B E9AEBDB6, AG:84RM<IES 6 ;4@9A9 ;4 6D9@S E?G:5O T 

*9?96B= 74; 
%D98A99 >B?<K9EF6B E9AEBDB6 <; 10, AG:84RM<IES 6 ;4@9A9 

T = 1 7B8 T = 2 7B84 T = 3 7B84 

�<E?BDB8 0 0 1 

"><EP G7?9DB84 0 1 3 

#DBK<9 74;O 1 5 9 

 

!4CD<@9D, CB <EF9K9A<R FDёI ?9F Q>EC?G4F4J<<, 6 ED98A9@, 10 (1 3 90%/100%) = 1 

E9AEBD ><E?BDB84 <; 89ESF< AG:849FES 6 ;4@9A9.  

� E9AEBDO 4@@<4>4 @B7GF AG:84FPES 6 ;4@9A9 G:9 CB <EF9K9A<R C9D6B7B @9:CB69-
DBKAB7B <AF9D64?4 3 (0 3 1) LF., A4 6FBDB@ @9:CB69DBKAB@ <AF9D64?9, 6B;@B:AB, CBFD95G9F-

ES ;4@9A<FP 3 (4 3 5) LF., A4 FD9FP9@ 3 (3 3 9) LF., <; 10 C9D6BA4K4?PAB GEF4AB6?9AAOI 6 
CD<5BD. "5M99 K<E?B ;4@9A ;4 ;484AAB9 6D9@S A9E>B?P>B 5B?PL9 G>4;4AAB7B, F4> >4> 6AB6P 

CBEF46?9AAO9 E9AEBDO FB:9 AG:84RFES 6 ;4@9A9 K9D9; A9>BFBDB9 6D9@S. 
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#D< Q>EC?G4F4J<< E?98G9F <@9FP 6 6<8G: 

- E9AEBDO EF4D9RF, A9;46<E<@B BF FB7B, 6>?RK49FES CD<5BD <?< A9F; 

- ?R5B= E9AEBD @B:9F 6O=F< <; EFDBS 6 ?R5B= @B@9AF 6OL9G>4;4AAOI EDB>B6, A9;46<E<@B 

BF 84FO CBE?98A9= CB69D><, 6B 6D9@S >BFBDB= BA D45BF4? <ECD46AB. 

"CF<@4?PA4S EFD4F97<S D9@BAF4 EBEFB<F 6 FB@, KFB5O 6B 6D9@S >4:8B= CB69D>< 6OS6-

?SFP 6E9 E9AEBDO, C4D4@9FDO >BFBDOI ;4@9FAB <;@9A<?<EP ;4 CD98O8GM<= C9D<B8 Q>EC?G4-

F4J<<, < CDB<;6B8<FP <I ;4@9AG, 4 A9 D97G?<DB6>G 74;B4A4?<;4FBD4. 
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#D<?B:9A<9 �. %FDG>FGD4 B5B;A4K9A<S <ECB?A9A<= 74;B4A4?<;4FBDB6 

!4<@9AB64A<9 3C9D9K9AP < >B?<K9EF6B >4A4?B6 74;B6 3 <ECB?A9A<9 3 64D<4AF ;4M<FO 

3 6OIB8AB= <AF9DH9=E 3 E<7A4?<;4J<S 3 AB@9D F9IA<K9E><I GE?B6<=. 

1 !4<@9AB64A<9: )B55<F-&. 

2 �B?<K9EF6B >4A4?B6 <;@9D9A<S 74;4 < 97B HBD@G?4, 6 E?GK49 BEB5OI @9D ;4M<FO �� 

3 >B8O ;4M<FO �� (E@. CC. 4 < 7). 

3. �ECB?A9A<S (?<F9D4 �):  

�21 3 EF4J<BA4DAO9 74;B4A4?<;4FBDO (1 3 16 >4A4?B6 <;@9D9A<=); 

�2)(;) 3 EF4J<BA4DAO= 74;B4A4?<;4FBD ";69;84", �2)(7) 3 FB :9, E 6B;@B:ABEFPR EB-

98<A9A<S K4EF< 5?B>B6 84FK<>B6 "7<D?SA8B=", ) = 1 <?< 2; 

4.  9DO ;4M<FO (59; ?<F9DO): )Y 3 C9D64S J<HD4 ;4M<F4 ��, 6FBD4S 3 ;4M<F4 ��; 

X=0 3 IP53, X=1 3 E 8BCB?A<F9?PAB= ;4M<FB= BF >BDDB;<< (64D<4AF "�!%"), X=2 3 IP54, )=3 

3 IP65; Y=0 3 IP50, Y=1 - IP65. E 1.07.2016 B5B;A4K4FP ;4M<FG ��  E<@6B?B@ /), 789 X 3 >B8 IP, 

;4M<FG ��  3 E<@6B?B@ /Y, 789 Y 3 >B8 IP. "5B;A4K9A<9 /* 6@9EFB /X EF46<FES, 9E?< >B8O IP 

G>4;4AO G B5B;A4K9A<= ��. �BCGE>49FES CBE?9 X < Y 8BCB?A<F9?PAO9 @9DO ;4M<FO B5B;A4K4FP 

>D4F><@ CD<@9K4A<9@: ;4M<F4 ��  BF >BA89AE4F4 @B:9F 5OFP B5B;A4K9A4 5G>6B= T CBE?9 /X, 

6;DO6B;4M<F4 A9>BFBDOI �� 3 5G>64@< Ex CBE?9 /X. 

5. �OIB8AB= <AF9DH9=E: �0 3 59; 8<EC?9S, �1 3 E 2-EFDBKAO@ 8<EC?99@; �2 3 E 4-

EFDBKAO@ 8<EC?99@; &0 3 59; FB>B6B7B 6OIB84, &1 3 0-5 @�, &2 3 4-20 @�; *0 3 59; J<HDB6B-

7B 6OIB84, *1 - RS232, *2 - RS485, *3 3 RS422, *4 3 Bluetooth, *5 3 USB. 

6. %<7A4?<;4J<S (?<F9D4 %): %000 3 E<7A4?<;4J<< A9F, %100 3 ;6G>, %010 3 E69F, %001 

3 J<HDB64S. 

7. #<F4A<9 (59; ?<F9DO): ~); =); 789 ) 3 A4CDS:9A<9 6 6B?PF4I. 

8.  �;DO6B;4M<MёAABEFP: Ex 3 ED98EF64 6;DO6B;4M<FO E @4D><DB6>B= EB7?4EAB E9DF<H<-

>4FG 6;DO6B;4M<MёAABEF<; 9E?< 6 74;B4A4?<;4FBD9 9EFP 6;DO6B;4M<MёAAO9 84FK<>< < 84FK<>< 

59; ED98EF6 6;DO6B;4M<FO, FB B5B;A4K9A<9 Ex EF46<FES CBE?9 HBD@G? 74;B6 6 CB;<J<< 2. 

#D<@9D: 

1. ")B55<F-&-4O2/54-4CH4/53:Ex-4CO/54 - �21(�)/*&/50-�1&1*1-%001-~220      &' 

4215-010-46919435-99" 3 EF4J<BA4DAB9  <ECB?A9A<9 @B8<H<>4J<< 74;B4A4?<;4FBD4 E 4 

>4A4?4@< <;@9D9A<S ><E?BDB84 IP54, 4 6;DO6B;4M<MёAAO@< >4A4?4@< <;@9D9A<S @9-

F4A4 IP53 < 4 >4A4?4@< <;@9D9A<S G74DAB7B 74;4 IP54, E ��, CB8>?RK49@O@< ;69;8B=, 

CB8B7D9649@O@< 8?S ;4M<FO BF >BA89AE4F4, E 5?B>B@ <A8<>4J<< IP50, E 8<EC?99@, FB-

>B6O@< 6OIB84@< (0 3 5) @�, E<7A4?<;4J<S J<HDB6O@ E<7A4?B@, C<F4A<9 BF E9F< C9-

D9@9AAB7B FB>4 220 �. 

2. �?B>< 84FK<>B6 6OCGE>4RFES 6 >BDCGE4I, BCD989?S9@OI 7454D<F4@< < HBD@B= 

E9AEBDB6. 

 



 

36 
 

#D<?B:9A<9 �. �AEFDG>J<< CB DGKAB@G GCD46?9A<R 74;B4A4?<;4FBD4 '')B55<F-&'' 
 

1 �IB8 6 @9AR A4EFDB=><  

 1.1  #?4F4  E69FB8<B8B6. 
 

!<:A<= DS8 E69FB8<B8B6 4 86GIJ69FAO9. 
�>?RKёA ;9?ёAO@ J69FB@ 4 >4A4? 4>F<69A (6>?RKёA 6 B5D45BF>G), BF>4;B6 A9F. 
�>?RKёA >D4EAO@ J69FB@ 4 >4A4? 4>F<69A (6>?RKёA 6 B5D45BF>G), BF>4; CB >4A4?G 
(BF>4; CB 
        ?<A<< E6S;<, <?< BF>4; 84FK<>4, <?< 84FK<> BFEGFEF6G9F). 
%69FB8<B8 BF>?RKёA 4 >4A4? A9 4>F<69A (6O>?RK9A <; B5D45BF><). 
 

 1.2  $9:<@ A4K4?PAB7B ;4CGE>4. 
 

�4CGE>49FES CD< 6>?RK9A<< CD<5BD4 <?< C9D9;4CGE>9 CB >ABC>9 «#9D9;4CGE>». 
 
!4 <A8<>4J<<: 
 
        �47DG;>4 
       tt 
 
789  tt 3 6D9@S 6 E9>GA84I 8B ;469DL9A<S D9:<@4 A4K4?PAB7B ;4CGE>4 (B5D4FAO= 
BFEKёF).  
 
�6G>B6B= E<7A4? 6O>?RK9A. 
%69FB8<B8O «�64D<S» < E69FB8<B8O CBDB7B6 ED454FO64A<S 6O>?RK9AO. 
#BE?9 ;469DL9A<S D9:<@4 A4K4?PAB7B ;4CGE>4 BEGM9EF6?S9FES ;4CGE> BEAB6AB7B 
D9:<@4 D45BFO 4 D9:<@4 <;@9D9A<S. 
 

$9:<@ <;@9D9A<S . 
 

"EAB6AB= D9:<@ D45BFO. 
 

#D98GE@BFD9A4 <A8<>4J<S EBEFBSA<S 8?S 7DGCCO >4A4?B6 < CB BF89?PAO@ >4A4?4@. 
#D< ;4CGE>9 GEF4A46?<649FES D9:<@ <A8<>4J<< CB BF89?PAO@ >4A4?4@. 
� D9:<@9 <A8<>4J<< CB BF89?PAO@ >4A4?4@ <ECB?P;G9FES LD<HF 5B?99 >DGCAB7B 
D4;@9D4. 
 

 1.3  �A8<>4J<S 8?S 7DGCCO >4A4?B6. 
�O84K4 EBEFBSA<S A9E>B?P><I (8B K9FODёI) >4A4?B6. 
� EFDB>9 8?S >4A4?4: 
 
  nn YYY ccc  p 
 
789   
nn3 AB@9D >4A4?4, ;484AAO= 6 >BAH<7GD4J<< 5?B>4 <A8<>4J<< 
YYY 3 A4<@9AB64A<9 (HBD@G?4) 74;4 
EEE   -  ;A4K9A<9 >BAJ9AFD4J<< CB >4A4?G E 98<A<J9= <;@9D9A<S. 
p 3 6O84649@B9 E @<74A<9@ ;A4K9A<9 CBDB74 ED454FO64A<S, CB >BFBDB@G 9EFP 
A4DGL9A<9. 
 
�E?< CB >4A4?G GEF4AB6?9AB A9E>B?P>B CBDB7B6 ED454FO64A<S, FB A4 <A8<>4J<R 
6O84ёFES AB@9D CBDB74 E A4<5B?PL9@ AB@9DB@, CB >BFBDB@G 9EFP A4DGL9A<9. 
 
#B >ABC>9 ´ BEGM9EF6?S9FES  G69?<K9A<9 A4 98<A<JG  AB@9D4 >4A4?4, E >BFBDB7B 
6O84ёFES 7DGCC4 >4A4?B6.     
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#B >ABC>9 ² BEGM9EF6?S9FES G@9APL9A<9 A4 98<A<JG AB@9D4 >4A4?4, E >BFBDB7B 
6O84ёFES 7DGCC4 >4A4?B6.  
 
� ;46<E<@BEF< BF EBEFBSA<S >4A4?4  >DB@9 F9>GM97B ;A4K9A<S >BAJ9AFD4J<< @B:9F 
5OFP 6O84AB E?98GRM99: 
    
  nn YYY �9 4>F<69A! 
 
 nn YYY �F>4; E6O;<! 
 
   nn YYY �F>4; 84FK<>4 
 
   nn YYY �8ёF <;@9D9A. 
 
   nn    YYY �4FK<> DDD  
 
!9 4>F<69A. 
�4A4? <E>?RKёA <; B5D45BF><. 
 
"F>4; E6S;<. 
%BEFBSA<9 BF>4;4 CB >4A4?G E6S;< E 84FK<>B@. 
 
"F>4; 84FK<>4. 
#B CD<;A4>G BF>4;4, EHBD@<DB64AAB@G CDB7D4@@4@< 8<47ABEF<>< 84FK<>4. 
 
�8ёF <;@9D9A<9. 
�B CB?GK9A<S C9D6B7B D9;G?PF4F4 CBE?9 CB8>?RK9A<S 84FK<>4. �4FK<> A4IB8<FES 6 
D9:<@9 A4K4?PAB7B ;4CGE>4 (CDB7D964). 
 
�4FK<> DDD. 
#D< A9EBBF69FEF6<< F<C4 >4A4?4 (74;4) ;484AAB7B 6 >BAH<7GD4J<< 5?B>4 <A8<>4J<< < 
F<C4 74;4, ;484AAB7B 6 84FK<>9 8?S 84AAB7B >4A4?4. 
 
�A4K9A<S CB >4A4?4@ @B7GF D4ECB?474FPES 6 E?98GRM9@ CBDS8>9: 
-  6 CBDS8>9 E?98B64A<S >4A4?B6 6 >BAH<7GD4J<<  5?B>4 <A8<>4J<< 
- CB A4DGL9A<S@ CB CBDB74@ ED45OFO64A<S 6 CBDS8>9 G@9APL9A<S AB@9DB6 CBDB7B6 
  ED454FO64A<S 
- CB 74;4@ 
- CB BF>4;4@ 6 >4A4?4I. 
  
#BDS8B> E?98B64A<S >4A4?B6 @B:9F 5OFP GEF4AB6?9A (<;@9AёA) CB CGA>FG «!4EFDB=>4 
<A8<>4J<<» BEAB6AB7B @9AR.  
 
 
#9D9IB8 <; D9:<@4 <A8<>4J<< 7DGCCO >4A4?B6 > <A8<>4J<< CB BF89?PAO@ >4A4?4@  
BEGM9EF6?S9FES CB >ABC>4@  ±  ³ . 
 
#9D9IB8 <; D9:<@4 <A8<>4J<< BF89?PAOI >4A4?B6 > <A8<>4J<< 7DGCCO >4A4?B6 
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>BFBDO@ GEF4AB6?9AO CD<;A4>< BF>4;B6, A4 <A8<>4J<<: 
 
#EF4AB6>4 AG?O  
�OCB?A9AB A9 CB 6E9@ 
4>F<6AO@ >4A4?4@ 
 

'EF4AB6>4 AG?S A9 5O?4 6OCB?A9A4 CB >4A4?4@, CB >BFBDO@ B5A4DG:9A4 
A9<ECD46ABEFP. 
 

�B;6D4F 6 D9:<@ <;@9D9A<S 4 CBE?98B64F9?PAO@ A4:4F<9@ >ABC>< "%5DBE". 
 

 
 

 1.4.8  �4?<5DB6>4 CB E@9ES@. 
 
!4 <A8<>4J<<: 
 
nn  YYY     ��! m   p.pp 
c.cc  @7/@3         i.ii mA 
U=u.uuuu V  U>= k.kkkk 
 
789  
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nn 3 AB@9D >4A4?4 
YYY 3 A4<@9AB64A<9 (HBD@G?4) 74;4 
m 3 AB@9D #�% 
p.pp 3 ;A4K9A<9 #�% 
c.cc 3 F9>GM99 ;A4K9A<9 >BAJ9AFD4J<< 74;4 
i.ii  -  B:<849@B9 ;A4K9A<9 A4 FB>B6B@ 6OIB89 
U=u.uuuu 3 F9>GM99 ;A4K9A<9 6IB8AB7B E<7A4?4 
U>=k.kkkk 3 ;A4K9A<9 6IB8AB7B E<7A4?4 8?S 6O5D4AAB= FBK>< >4?<5DB6>< <; @4EE<64 
    >4?<5DB6BKAOI ;A4K9A<= CB D9;G?PF4F4@ CBE?98A9=  >4?<5DB6><.  
 
  
�O5BD >4A4?4 4 >ABC>4@<  ±  ³ . 
�O5BD #�% - >ABC>4@<  ²  ´ . 
 
�?S 6OCB?A9A<S >4?<5DB6>< 6O5D4AAB7B >4A4?4 CB 6O5D4AAB= #�% A4:<@49FES 
>ABC>4 "�6B8". 
!4 8<EC?99 CBS6<FES ;4CDBE A4 CB8F69D:89A<9 66B84: 
 
nn    YYY     ��! m   p.pp 
 c.cc  @7/@3         i.ii mA 
U=u.uuuu V     U>= k.kkkk 
�OCB?A<FP? 
 
#B8F69D:89A<9 6OCB?A9A<S - «�6B8», BF>4; 6OCB?A9A<S4 «%5DBE». 
 
#BE?9 CB8F69D:89A<S CB «�6B8» A4 <A8<>4J<< 6 K9F6ёDFB= EFDB>9 >D4F>B6D9@9AAB: 
�OCB?A9AB! 
 
� ;46<E<@BEF< BF F9>GM97B EBEFBSA<S >4A4?4 A4 <A8<>4J<< @B:9F 5OFP E?98GRM99. 
 
�?S A9B5D454FO649@B7B (A94>F<6AB7B) >4A4?4: 
  nn  YYY  �9 4>F<69A! 
 
#D< BF>4;9 CB ?<A<< E6S;<: 
 nn  YYY   �F>4; E6O;<!  
 
#D< BF>4;9 84FK<>4 (CB CD<;A4>G BF>4;4, CB?GK9AAB@G BF 5?B>4 84FK<>4): 
 nn  YYY   �F>4; 84FK<>4  
 
�B CB?GK9A<S C9D6B7B D9;G?PF4F4 <;@9D9A<S BF 84FK<>4: 
nn  YYY   �8ёF <;@9D9A 
 

�B;@B:A4 >4?<5DB6>4 5?B>4 84FK<>4 ?R5B7B F<C4 74;4  A4  5?B>9  
<A8<>4J<<  E ?R5O@ F<CB@  74;4 59; 6B;@B:ABEF< <;@9A9A<S FBK9> 
>4?<5DB6><: 
 nn  YYY   �4FK<>  DDD 

                       #DB8B?:<FP? 
                    

               #B8F69D:89A<9 6OCB?A9A<S - «�6B8», BF>4; 6OCB?A9A<S4 

«%5DBE». 
 
 

 
 1.4.9  �6B8 #�%. 
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�6B8 ;A4K9A<= CB69DBKAOI 74;B6OI E@9E9=, CB >BFBDO@ 6OCB?AS9FES >4?<5DB6>4. 
 
�O;O649FES @9AR 6O5BD4: 
 
¿ �B 74;4@ 
    �B >4A4?4@ 
 
 

 1.4.9.1  �6B8 #�% CB 74;4@. 
 
�6B8 #�% CB 6E9@ >4A4?4@ 6O5D4AAB7B F<C4 74;4. 
�OCB?AS9FES 8?S 4>F<6AOI >4A4?B6. 
#D< 6IB89 6O;O649FES @9AR 6O5BD4 74;4. 
#D< 6O5BD9 74;4 A4 <A8<>4J<< @9AR 6O5BD4: 
 
¿ КB?<K9EF6B FBK9> 
    �A4K9A<O ��! 
 
 9AR 5G89F 6O84AB, 9E?< 9EFP I/5 B8<A 4>F<6AO= >4A4?, 8?S >BFBDB7B A9 GEF4AB6?9AO 
CD<;A4>< BF>4;B6. 
#D<;A4>< BF>4;B6: 
 - BF>4; CB ?<A<< E6S;< 
 - BF>4; 84FK<>4 (CD<ASFB BF 84FK<>4) 
 - A9EBBF69FEF6<9 F<C4 74;4 6 5?B>9 <A8<>4J<< < 5?B>9 84FK<>B6. 
 
�E?< A< B8<A 4>F<6AO= >4A4? 59; CD<;A4>B6 BF>4;4 A9 A4=89A, A4 <A8<>4J<<: 
 
 YYY 
 45BF4 A96B;@B:A4. 
 
 
�?S >BDD9>F<DB6>< 59DGFES 84AAO9 84FK<>4 C9D6B7B CB CBDS8>G >4A4?4  E 6O5D4AAO@ 
F<CB@ 74;4 59; CD<;A4>B6 BF>4;4. 
 
  
�B?<K9EF6B FBK9>. 
 
!4 <A8<>4J<<: 
 
 YYY 
КB?<K9EF6B FBK9>: n 
 
�?S <;@9A9A<S >B?<K9EF64 FBK9> A4:<@49FES «�6B8». 
�B?<K9EF6B FBK9> 6O84ёFES E @<74A<9@. 
�;@9A9A<9 6 8<4C4;BA9 2-5 >ABC>4@< ↑  ↓. 
#B8F69D:89A<9 4 >ABC>B=  «�6B8», BF@9A4 4 >ABC>B= «%5DBE». 
 

�OCB?AS9FES CBCOF>4 6OCB?A9A<S ;4C<E< CB 4>F<6AO@ >4A4?4@, A9;46<E<@B BF 
GEF4AB6?9AAOI D4A99 CD<;A4>B6 BF>4;B6. 
�E?< ;4C<EP 6OCB?A9A4 CB 6E9@ 4>F<6AO@ >4A4?4@  <  CB 6E9@ 4>F<6AO@ >4A4?4@ A9 
GEF4AB6?9AO CD<;A4>< BF>4;4, A4 <A8<>4J<<: 
 
 YYY 
КB?<K9EF6B FBK9>: n 
�OCB?A9AB! 
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�E?< ;4C<EP 6OCB?A9A4 A9 CB 6E9@ 4>F<6AO@ >4A4?4@, F.9. 9EFP >4A4?O , CB  >BFBDO@ 
GEF4AB6?9AO CD<;A4>< BF>4;B6, A4 <A8<>4J<<: 
 
YYY 
КB?<K9EF6B FBK9>: n 
�OCB?A9AB A9 CB 6E9@ 
4>F<6AO@ >4A4?4@! 
 
�E?< BF>4;O 6B;A<>?< 6 CDBJ9EE9 6OCB?A9A<S BC9D4J<< ;4C<E< < 6 D9;G?PF4F9 ;4C<EP 
A9 5O?4 6OCB?A9A4 A< CB B8AB@G >4A4?G, FB A4 <A8<>4J<<   
 
YYY 
КB?<K9EF6B FBK9>: n 
�9 6OCB?A9AB! 
 
 
#BE?9 A4:4F<S «�6B8» 8B ;469DL9A<S BC9D4J<< ;4C<E< CB 6E9@ >4A4?4@ A4 
<A8<>4J<<: 
 
YYY 
КB?<K9EF6B FBK9>: n 
�8ёF ;4C<EP 
 
 
 
�A4K9A<S #�%. 
 
!4 <A8<>4J<< @9AR 6O5BD4 #�%: 
 
¿��! 1  xxx 
    ��! 2  xxx 
    . . . 
 
    ��! m  xxx 
 
#BE?9 6O5BD4 #�% A4 <A8<>4J<<: 
 
 YYY 
 ��!  m  xxx 
 
�?S <;@9A9A<S ;A4K9A<S #�% A4:<@49FES «�6B8». 
�ABC>4@<  ±  ³  ²  ´  6O5<D49FES CB;<J<S >BDD9>F<DB6>< < ;A4K9A<9 6 CB;<J<< 
>BDD9>F<DB6><. #B E?98GRM9@G A4:4F<R 66B8 6OCB?AS9FES ;4C<EP 6  5?B>< 84FK<>B6, 
CB  >ABC>9 «%5DBE» - BF>4; BF ;4C<E<. 
 

 
�OCB?AS9FES CBCOF>4 6OCB?A9A<S ;4C<E< CB 4>F<6AO@ >4A4?4@, A9;46<E<@B BF 
GEF4AB6?9AAOI D4A99 CD<;A4>B6 BF>4;B6. 
�E?< ;4C<EP 6OCB?A9A4 CB 6E9@ 4>F<6AO@ >4A4?4@  <  CB 6E9@ 4>F<6AO@ >4A4?4@ A9 
GEF4AB6?9AO CD<;A4>< BF>4;4, A4 <A8<>4J<<: 
 
YYY 
��!  m  xxx 
�OCB?A9AB! 
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�E?< ;4C<EP 6OCB?A9A4 A9 CB 6E9@ 4>F<6AO@ >4A4?4@, F.9. 9EFP >4A4?O , CB  >BFBDO@ 
GEF4AB6?9AO CD<;A4>< BF>4;B6, A4 <A8<>4J<<: 
 
YYY 
��!  m  xxx 
�OCB?A9AB A9 CB 6E9@ 
4>F<6AO@ >4A4?4@! 
 
�E?< BF>4;O 6B;A<>?< 6 CDBJ9EE9 6OCB?A9A<S BC9D4J<< ;4C<E< < 6 D9;G?PF4F9 ;4C<EP 
A9 5O?4 6OCB?A9A4 A< CB B8AB@G >4A4?G, FB A4 <A8<>4J<<   
 
YYY 
��!  m  xxx 
�9 6OCB?A9AB! 
 
 
#BE?9 A4:4F<S «�6B8» 8B ;469DL9A<S BC9D4J<< ;4C<E< CB 6E9@ >4A4?4@ A4 
<A8<>4J<<: 
 
YYY 
��!  m  xxx 
�8ёF ;4C<EP 
 
 

 1.4.9.2  �6B8 #�% CB >4A4?4@. 
 
!4 <A8<>4J<< @9AR 6O5BD4 >4A4?4: 
 
►К4A4? 1 YYY 
    К4A4? 2 YYY 
    .  .  . 
    К4A4? n YYY 
 
 
#BE?9 6O5BD4 >4A4?4 A4 <A8<>4J<< @9AR 6O5BD4: 
 
¿КB?<K9EF6B FBK9> 
    �A4K9A<O ��! 
 
9E?< D45BF4 E >4A4?B@ 6B;@B:A4. 
 
�E?< D45BF4 E >4A4?B@ A96B;@B:A4, A4 <A8<>4J<< B8AB <; 6B;@B:AOI EBB5M9A<= B 
CD<K<A9 BF>4;4: 
 
К4A4?  nn  YYY 
�9 4>F<69A! 
 
 
К4A4?  nn  YYY 
�F>4; E6O;<! 
 
 
К4A4?  nn  YYY 
�F>4; 84FK<>4! 
 
<?< CD< A9EB6C489A<< F<C4 74;4 6 >BAH<7GD4J<< >4A4?4 5?B>4 <A8<>4J<< < 5?B>9 
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84FK<>B6: 
 
К4A4?  nn  YYY 
�4FK<> DDD 
 
 
�B?<K9EF6B FBK9>. 
 
!4 <A8<>4J<<: 
 
К4A4?  nn  YYY 
КB?<K9EF6B FBK9>: n 
 
�?S <;@9A9A<S >B?<K9EF64 FBK9> A4:<@49FES «�6B8». 
�B?<K9EF6B FBK9> 6O84ёFES E @<74A<9@. 
�;@9A9A<9 6 8<4C4;BA9 2-5 >ABC>4@< ²  ´. 
#B8F69D:89A<9 4 >ABC>B=  «�6B8», BF@9A4 4 >ABC>B= «%5DBE». 
 

#D< GEC9LAB@ ;469DL9A<< ;4C<E< A4 <A8<>4J<< - F9>GM99 ;A4K9A<9 >B?<K9EF64 
FBK9> 59; @<74A<S. 
�E?< 6 CDBJ9EE9 D45BFO <?< CD< 6OCB?A9A<< ;4C<E< CDB<;BL?4 BL<5>4 6 ?<A<< 
E6S;< A4 <A8<>4J<<: 
 
К4A4?  nn  YYY 
�F>4; E6O;<! 
 
#D< 6BEEF4AB6?9A<< E6S;< D45BF4 @B:9F 5OFP CDB8B?:9A4. 
 
�A4K9A<S #�%. 
 
!4 <A8<>4J<< @9AR 6O5BD4 #�%: 
 
¿ ��! 1  xxx 
     ��! 2  xxx 
      . . . 
 
     ��! m  xxx 
 
#BE?9 6O5BD4 #�% A4 <A8<>4J<<: 
 
К4A4?  n  YYY 
��!  m  xxx 
 

�?S <;@9A9A<S ;A4K9A<S #�% A4:<@49FES «�6B8». 
�ABC>4@<  ±  ³  ²  ´  6O5<D49FES CB;<J<S >BDD9>F<DB6>< (6O84ёFES E @<74A<9@) < 
;A4K9A<9 6 CB;<J<< >BDD9>F<DB6><. #B E?98GRM9@G A4:4F<R «�6B8» 6OCB?AS9FES 
;4C<EP 6  5?B> 84FK<>B6, CB  >ABC>9 «%5DBE» - BF>4; BF ;4C<E<. 
 
#D< GEC9LAB@ ;469DL9A<< ;4C<E< A4 <A8<>4J<< - F9>GM99 ;A4K9A<9 #�% 59; 
@<74A<S. 
�E?< 6 CDBJ9EE9 D45BFO <?< CD< 6OCB?A9A<< ;4C<E< CDB<;BL?4 BL<5>4 6 ?<A<< 
E6S;< A4 <A8<>4J<<: 
 
К4A4?  nn  YYY 
�F>4; E6O;<! 
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#D< 6BEEF4AB6?9A<< E6S;< D45BF4 @B:9F 5OFP CDB8B?:9A4. 
  
 

 1.4.10  �BDD9>F<DB6>4 >DGF<;AO. 
 
$9:<@ >BDD9>F<DB6>< >DGF<;AO (>BDD9>F<DB6>< L>4?O <;@9D9A<=) EBEFB<F 6 D4EKёF9 < 
;4C<E< >BQHH<J<9AF4, CD<6B8SM97B ;A4K9A<9 D9;G?PF4F4 <;@9D9A<S > ;484AAB= 
69?<K<A9.  B:9F <ECB?P;B64FPES 6 <AF9D64?4I @9:8G >4?<5DB6>4@< 8?S >B@C9AE4J<< 
EA<:9A<S 6OIB8AB7B E<7A4?4 E9AEBD4. 
#B84649@4S E@9EP 8B?:A4 <@9FP 8BEF4FBKAB 5B?PLGR >BAJ9AFD4J<R, 6B;@B:AB 5?<:9 
> 69DIA9= 7D4A<J9 8<4C4;BA4 <;@9D9A<S. 
�OCB?ASFP D9:<@ CD< ;A4K9A<SI >BAJ9AFD4J<=, 5?<;><I > A<:A9= 7D4A<J9 8<4C4;BA4 
<;@9D9A<=,  A9J9?9EBB5D4;AB, CBQFB@G CD< D45BF9 6 84AAB@ D9:<@9 CDB<;6B8<FES 
>BAFDB?P >BDD9>FABEF< 6O5BD4 >BAJ9AFD4J<< <;@9DS9@B7B 74;4 6 #�%. �E?<  ;A4K9A<9 
>BAJ9AFD4J<<  CB84649@B= E@9E< @9A99 0.8 * (;A4K9A<9 C9D6B7B CBDB74 ED454FO64A<S), 
FB D4EKёF < ;4C<EP A9 6OCB?ASRFES. 
#D< 6IB89 6 D9:<@  6O84ёFES @9AR 6O5BD4 >4A4?4: 
 
► К4A4?  1     YYY 
     ... 
     К4A4?  nn   YYY 
 
789  nn 3 AB@9D >4A4?4 
 YYY 3 HBD@G?4 74;4 
�O5<D49FES >4A4? >ABC>4@<   ²  ´   �6B8. 
#B84ёFES E@9EP <;69EFAB= >BAJ9AFD4J<< 6 6O5D4AAO= >4A4?. 
#BE?9 6O5BD4 >4A4?4 < CB84K9 E@9E< A4 8<EC?9= 46FB@4F<K9E>< 6O6B8<FES <AHBD@4J<S 
B >BAJ9AFD4J<< <;@9DS9@B7B 74;4 6 #�% < CB>4;4A<S >4A4?4: 
 
nn     YYY     CCC 
�B84AB:  SSS 
 
789  nn 3 AB@9D >4A4?4 
 YYY 3 HBD@G?4 74;4 
 CCC3 CB>4;4A<S >4A4?4 (<;@9D9AAB9 ;A4K9A<9 >BAJ9AFD4J<<) 
 SSS3 ;A4K9A<9 >BAJ9AFD4J<< 74;4 6 CB84AAB= E@9E<. 
 
#D< 6O5BD9 >4A4?4 ;A4K9A<R SSS CD<E64<649FES  F9>GM99 <;@9D9AAB9 ;A4K9A<9 
>BAJ9AFD4J<<.  �A4K9A<9  SSS CB8?9:<F 66B8G (>BDD9>F<DB6>9) E >?46<4FGDO 8?S 
CD<6989A<S > ;A4K9A<R >BAJ9AFD4J<< 74;4 6 CB84AAB= E@9E<. 
 
 
�?S A94>F<6AB7B >4A4?4: 
  К4A4?  nn   YYYY 
  �9 4>F<69A 
 
 
#D< B5A4DG:9A<< BF>4;4 6 >4A4?9  A4 8<EC?99 CBS6<FES EBB5M9A<9: 
  К4A4?  nn   YYYY 
  �F>4; E6O;< 
 
<?< 
 
  К4A4?  nn   YYYY 
  �F>4; 84FK<>4 
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#D< A9EBBF69FEF6<< F<C4 74;4, ;484AAB7B 6 5?B>9 <A8<>4J<< < F<C4 74;4 6 84FK<>9, A4 
<A8<>4J<<: 
 
  К4A4?  nn   YYYY 
  �4FK<>: DDD 
 
�B 6E9I QF<I E?GK4SI D45BF4 E >4A4?B@ A96B;@B:A4. 
 
�?S 6B;6D4F4 6 @9AR 6O5BD4 >4A4?4 A4:4FP ""F@9A4".  
 
�B;@B:AB F4>:9 CBS6<FES EBB5M9A<S: 
 
  К4A4?  nn   YYYY 
  �8ёF <;@9D9A<9 
 
$9;G?PF4F <;@9D9A<S 6 84FK<>9 A9 CB?GK9A. $94?PAB 6B;A<>49F CD< CB8>?RK9A<< 
84FK<>4 CBE?9 6IB84 6 D9:<@. 
 
�?S CDB8B?:9A<S D45BFO E <ECD46AO@ >4A4?B@ A4:<@49FES "�6B8". !4 8<EC?99 C9D6O= 
D4;DS8 SSS ;A4K9A<S >BAJ9AFD4J<< CB84649@B= #�% A4KA9F @<74FP. �6B8<FES  ;A4K9A<9  
SSS  >ABC>4@< ²  ´ 8?S <;@9A9A<S ;A4K9A<= D4;DS8B6 < >ABC>4@< ±  ³ 8?S C9D9IB84 BF 
B8AB7B D4;DS84 > 8DG7B@G, >BDD9>F<DG9@O= D4;DS8 6O849FES E @<74A<9@. 
�?S 46FB@4F<K9E>B7B D4EK9F4 < ;4C<E< >BDD9>F<DGRM97B L>4?G >BQHH<J<9AF4 
A4:<@49FES "�6B8", <A8<J<DG9@B9 F9>GM99 ;A4K9A<9 8B?:AB EF4FP 5?<;><@ > ;A4K9A<R 
>BAJ9AFD4J<< CB84AAB= E@9E<. 
�E?< <A8<J<DG9@B9 F9>GM99 ;A4K9A<9 < 66B8<@B9 ;A4K9A<9 5?<;>B > A4K4?G 8<4C4;BA4 
<;@9D9A<S, FB D4EKёF < ;4C<EP A9 6OCB?ASRFES. #D<;A4>B@ QFB7B E?G:<F 
EBID4ASRM99ES EBEFBSA<9 66B84 E @<74A<9@ E<@6B?4 6 CB;<J<< >BDD9>F<DB6><. 
"7D4A<K9A<9 CB F9>GM9@G ;A4K9A<R < 66B8<@B@G ;A4K9A<R 4 5B?PL9 0.8 C9D6B7B 
CBDB74. "7D4A<K9A<9 CB 66B8<@B@G ;A4K9A<R A9B5IB8<@B 8?S CB?GK9A<S 5B?99 
CD46<?PAB7B D9;G?PF4F4.  
#B "%5DBE" CDB<;6B8<FES 6OIB8 <; EBEFBSA<S >BDD9>F<DB6>< (@<74A<S) 59; ;4C<E< 
<;@9A9A<=. 
 
 

 1.4.11  �>F<64J<S >4A4?B6. 
 

$9:<@ 6>?RK9A<S >4A4?B6 6 B5D45BF>G < <E>?RK9A<S <; B5D45BF><. #D<@9AS9FES 
8?S 5?B><DB6>< A9<ECD46AOI >4A4?B6 <;@9D9A<S </<?< >4A4?B6 E BF>?RK9AAO@< 
5?B>4@< 84FK<>B6 < 8?S CB8>?RK9A<S > B5D45BF>9 BFD9@BAF<DB64AAOI >4A4?B6 
</<?< 894>F<6<DB64AAOI >4A4?B6 CBE?9 CB8>?RK9A<S 5?B>B6 84FK<>B6.  
�E?< 6  @9AR A4EFDB=><  6O5D4A CGA>F "A>F<64J<S >4A4?B6", A4 <A8<>4FBD9 
CBS6?S9FES: 
 
К4A4?  nn     YYY 
 �>F<69A 
К4A4? ± ³, <;@9A. - �6B8 
 
<?<  
 
К4A4?  nn    YYY 
 �9 4>F<69A 
К4A4? ± ³, <;@9A. - �6B8 
 
6 ;46<E<@BEF< BF F9>GM97B EBEFBSA<S >4A4?4. 
�89 nn 3 AB@9D >4A4?4 
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  YYY 3 HBD@G?4 74;4. 
 
 
�O5BD >4A4?4 BEGM9EF6?S9FES   >ABC>4@<   ±   ³. 
�;@9A9A<9 EBEFBSA<S >4A4?4 «�>F<69A / !9 4>F<69A » 6OCB?AS9FES >ABC>B= "�6B8".  
 
'EF4AB6?9AAB9 EBEFBSA<9 >4A4?4 EBID4AS9FES < CD< CBE?98GRM<I 6>?RK9A<SI 
CD<5BD4. 
�B;6D4F 6 @9AR «!4EFDB=>4» - CB >ABC>9 "%5DBE". 
 
 

 1.4.12  �BEEF4AB6?9A<9 ;46B8E><I. 
 
�BEEF4AB6?9A<9 ;46B8E><I C4D4@9FDB6 >4?<5DB6>< 5?B>B6 84FK<>B6. 
�OCB?AS9FES CB BF89?PAO@ >4A4?4@. 
#D< 6O5BD9 D9:<@4 6BEEF4AB6?9A<S ;46B8E><I A4 <A8<>4J<< @9AR 6O5BD4 >4A4?4: 
 
► К4A4? 1 YYY 
     К4A4? 2 YYY 
     .  .  . 
     К4A4? nn YYY 
 
#BE?9 6O5BD4 >4A4?4 A4 <A8<>4J<<: 
 
�BEEF4AB6?. ;46B8E><I 
К4A4?  nn  YYY 
�OCB?A<FP? 
 
|�OCB?A9A<9 6BEEF4AB6?9A<S ;46B8E><I A96B;@B:AB CD< E?98GRM<I GE?B6<SI 
(BFB5D4:49FES A4 <A8<>4J<<): 
 
�BEEF4AB6?. ;46B8E><I 
К4A4?  nn  YYY 
�9 4>F<69A! 
<?< 
�BEEF4AB6?. ;46B8E><I 
К4A4?  nn  YYY 
�F>4; E6O;<! 
<?< 
�BEEF4AB6?. ;46B8E><I 
К4A4?  nn  YYY 
�F>4; 84FK<>4! 
<?< CD< A9EB6C489A<< F<C4 74;4 6 5?B>9 GCD46?9A<S < 5?B>9 84FK<>B6: 
�BEEF4AB6?. ;46B8E><I 
К4A4?  nn  YYY 
�4FK<> DDD 
 
�E?< D45BF4 CB >4A4?G 6B;@B:A4, FB CB «�6B8» ;4CGE>49FES 6BEEF4AB6?9A<9 
;46B8E><I CB 6O5D4AAB@G >4A4?G. 
#B «%5DBE» - 6B;6D4F 6 @9AR 6O5BD4 >4A4?4. 
#D< ;4CGE>9 CB «�6B8» >D4F>B6D9@9AAB A4 6D9@S 6OCB?A9A<S BC9D4J<< 6O84ёFES 
�BEEF4AB6?. ;46B8E><I 
К4A4?  nn  YYY 
�89F 6OCB?A9A<9 
 
4 CB ;469DL9A<R BFB5D4:49FES D9;G?PF4F ;469DL9A<S. 
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 #D< GEC9LAB@ ;469DL9A<< A4 <A8<>4J<<: 
 
�BEEF4AB6?. ;46B8E><I 
К4A4?  nn  YYY 
�OCB?A9AB! 
#D< BFEGFEF6<< 84AAOI 6 B5?4EF< EBID4A9A<S ;46B8E><I 5?B>4 84FK<>B6 A4 
<A8<>4J<<: 
�BEEF4AB6?. ;46B8E><I 
К4A4?  nn  YYY 
�9F 84AAOI 8?O 6BEEF. 
"C9D4J<S 6BEEF4AB6?9A<S ;46B8E><I @B:9F 5OFP CB6FBD9A4 CB A4:4F<R «�6B8» E 
CBE?98GRM<@ CB8F69D:89A<9@ CB «�6B8» . 
 

 1.4.13  �?B>< >B@@GF4J<<. 
 
#DBE@BFD F9>GM97B EBEFBSA<S D45BFO E 5?B>4@< >B@@GF4J<< �$10, 6>?RK9A<9 6 
B5D45BF>G < <E>?RK9A<9 <; B5D45BF><. 
!4 <A8<>4J<<: 
 �?B> >B@@GF4J<<  n 
 �>F<69A 
 !6O;P <ECD46A4 
 �?B>  ± ³, <;@9A. - �6B8 
 
#D< BF>4;9 D45BFO E 5?B>B@ >B@@GF4J<< CD< 6>?RKёAAB@ 5?B>9: 
 
 �?B> >B@@GF4J<<  n 
 �>F<69A 
 �F>4; E6O;<! 
 �?B>  ± ³, <;@9A. - �6B8 
 
�O5BD 5?B>4 4 >ABC>4@<  ±  ³ . 
 
#B «�6B8»  <;@9AS9FES EBEFBSA<9 �>F<69A / !9 4>F<69A. 
 
#B  «%5DBE» - 6OIB8 <; D9:<@4 E GEF4AB6?9AAO@< C4D4@9FD4@<. 
 
 

 1.4.14  #4D4@9FDO >4A4?B6. 
 
#DBE@BFD  C4D4@9FDB6 >4A4?B6 <;@9D9A<S. 
 
�O;O649FES @9AR 6O5BD4 >4A4?4. 
 
► К4A4? 1    YYY 
     К4A4? 2    YYY 
     .  .  . 
     К4A4? nn  YYY 
 
#B >4:8B@G >4A4?G 6B;@B:9A CDBE@BFD E?98GRM<I C4D4@9FDB6: 
- CBDB7B6 ED454FO64A<S 
- 8<4C4;BA4 CB>4;4A<=. 
#BE?9 6O5BD4 >4A4?4 6O;O649FES @9AR: 
 
К4A4? nn    YYY 
► �BDB7< ED454FO64A<O 
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     �<4C4;BA CB>4;4A<= 
 
#BDB7< ED454FO64A<S. 
!4 <A8<>4J<<: 
 
�BDB7< ED454FO64A<O. 
К4A4? nn  YYY 
�BDB7 m:   �>?   x.xx    ² 
�BDB7: ²  ´ 
 
789 nn 3 AB@9D >4A4?4 
       m 3 AB@9D CBDB74 
       �>?/"F>? 4 B5D45BF>4 CB CBDB7G 6>?RK9A4/BF>?RK9A4 
       x.xx  -  ;A4K9A<9 CBDB74 ED454FO64A<S 6 98<A<J4I <;@9D9A<S >BAJ9AFD4J<< 
       ↑  - A4CD46?9A<9 ED454FO64A<S ( ² - 669DI, ´ - 6A<;). 
 
!B@9D CBDB74 6O5<D49FES >ABC>4@<  ²  ´. 
 
�<4C4;BA CB>4;4A<=. 
 
!4 <A8<>4J<<: 
 
�<4C4;BA CB>4;4A<=. 
К4A4? nn  YYY 
       x.xx 
 
 

 1.4.15  �8D9E 84FK<>4. 
 
#DBE@BFD < 66B8 48D9E4 5?B>4 84FK<>B6. 
#D< C9D6B@ 6O;B69  <; @9AR «!4EFDB=>4» 6O84ёFES: 
 
�BCGEF<@4 D45BF4  
FB?P>B E B8A<@ 
CB8>?NK9AA. 84FK<>B@ 
�DB8B?:<FP?  
 
#B «�6B8» - 6IB8 6 D9:<@ 66B84 48D9E4 84FK<>4. 
 
#BE?9 x/5 B8AB7B 6IB84 6 D9:<@ 8B 6OIB84 <; @9AR «!4EFDB=>4» 6IB8 6 D9:<@ 66B84 
48D9E4 BEGM9EF6?S9FES 59; 6O84K< CD98GCD9:84RM97B EBB5M9A<S. 
 
!4 <A8<>4J<<: 
 
�8D9E  84FK<>4 
         xx 
 
�?S ;4CGE>4 >BDD9>F<DB6>< A4:<@49FES «�6B8».   
�ABC>4@<  ±  ³  ²  ´  6O5<D49FES CB;<J<S >BDD9>F<DB6>< (6O84ёFES E @<74A<9@) < 
<;@9AS9FES ;A4K9A<9 6 CB;<J<< >BDD9>F<DB6><. #B E?98GRM9@G A4:4F<R «�6B8» 
6OCB?AS9FES ;4C<EP 6  5?B> 84FK<>B6, CB  >ABC>9 «%5DBE» - BF>4; BF ;4C<E<. 
�BCGEF<@O= 8<4C4;BA <;@9A9A<S: 1 3 16. �E?< 6698ёAAB9 ;A4K9A<9 CD96OL49F 16, FB 
CD<E64<649FES ;A4K9A<9 16. �E?< 6698ёAAB9 ;A4K9A<9 4 0, FB CD<E64<649FES ;A4K9A<9 
1.  
 
#D< A4?<K<< BF>4;4 CB ?<A<< E6S;< A4 <A8<>4J<<: 
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�8D9E  84FK<>4 
      �F>4;! 
 

 1.4.16  �4F4 < 6D9@S. 
 
�A8<>4J<S < >BDD9>F<DB6>4 F9>GM97B 6D9@9A< < 84FO. 
 

!4 <A8<>4J<<: 
 
     �4F4 < 6D9@O 
      88.@@.7777 
         KK.@@ 
 
�?S <;@9A9A<S 84FO < 6D9@9A< A4:<@49FES «�6B8». 
�;@9AS9@4S CB;<J<S 6O84ёFES E @<74A<9@. 
�O5BD CB;<J<< -  >ABC>4@<  ±  ³. 
�;@9A9A<9 ;A4K9A<S 6 CB;<J<< 4 >ABC>4@< ² ´. 
 
#B «%5DBE» - 6OIB8 <; EBEFBSA<S >BDD9>F<DB6><. 
#B E?98GRM9@G A4:4F<R  «%5DBE» - 6OIB8 <; D9:<@4 «�4F4 < 6D9@S» E GEF4AB6?9A-
AO@< C4D4@9FD4@< 6D9@9A< < 84FO. 
 
�B;@B:AO F4>:9 E?98GRM<9 E<FG4J<<: 
 
     �4F4 < 6D9@O 
      88.@@.7777 
         KK.@@ 
 
�698<F9 6D9@O < 84FG! 
 
�B;A<>49F CBE?9 C9D6B7B 6>?RK9A<S CD<5BD4, 4 F4>:9 CBE?9 >4:8B7B 6>?RK9A<S 
CD<5BD4 CD< A9<ECD46AB= 54F4D9=>9 K4EB6 D94?PAB7B 6D9@9A<. 
 
     �4F4 < 6D9@O 
 
          �F>4;! 
 
�B;A<>49F CD< A96B;@B:ABEF< D45BFO E K4E4@< D94?PAB7B 6D9@9A<. 
 
 

 1.4.17  !4EFDB=>4 RS. 

 

!4EFDB=>4 C4D4@9FDB6 D45BFO CB 6A9LA9= E9F< RS-232, RS-485 . 
 
 B:9F 5OFP ;484A CDBFB>B? D45BFO < GEF4AB6?9AO C4D4@9FDO A4EFDB=>< 8?S 
6O5D4AAB7B CDBFB>B?4. 
 B:9F 5OFP 6O5D4A B8<A <; E?98GRM<I CDBFB>B?B6: 
 - )"���& 
 - )"���&  AB6O= 
 - MODBUS RTU. 
 

  

 )"���& 3 CDBFB>B? 8?S CD<5BDB6 «)B55<F», 6OCGE>49@OI E 2006 7B84. �?S 
6B;@B:ABEF< D45BFO E  G:9 <@9RM<@<ES CDB7D4@@4@< CB?P;B64F9?9= 8?S D45BFO E 
«)B55<F».  
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 )"���&  AB6O=. "EAB6AB9 BF?<K<9 4 6B;@B:ABEFP D45BFO E 48D9E4J<9= CB 9-@G 
5<FG <, EBBF69FEF69AAB, 6B;@B:ABEF< CB8>?RK9A<S A9E>B?P><I CD<5BDB6 A4 B8AG 
L<AG RS-485. 
 MODBUS RTU 3 CB?GK9A<9 84AAOI F9>GM97B EBEFBSA<S CB >4A4?4@ CD<5BD4 < 
:GDA4?4 D97<EFD4J<< CB EF4A84DFAB@G CDBFB>B?G MODBUS RTU . 
 
$45BF4 CB G>4;4AAO@ CDBFB>B?4@ BC<E4A4 6 CD<?B:9A<<. 
 
�AHBD@4J<S, CD98BEF46?S9@4S A4 <A8<>4J<R, ;46<E<F BF F<C4 6O5D4AAB7B 
CDBFB>B?4. 
 
#D< 6IB89 6 D9:<@ 6O84ёFES <AHBD@4J<S B F9>GM9@ CDBFB>B?9 < C4D4@9FD4I 
A4EFDB=><. 
#D< A9B5IB8<@BEF< <;@9A9A<S A4:<@49FES «�6B8». 
#4D4@9FD, >BFBDO= @B:9F 5OFP <;@9AёA, 6O84ёFES <A69DEAO@ J69FB@. 
#D< C9D6B@ A4:4F<<  «�6B8» CBE?9 6IB84 6 D9:<@ 6 >4K9EF69 C4D4@9FD4 <;@9A9A<S 
6O5<D49FES F<C CDBFB>B?4. 
�O5BD C4D4@9FD4 8?S <;@9A9A<S BEGM9EF6?S9FES >ABC>4@<   ±  ³. 
�?S <;@9A9A<S ;A4K9A<S 6O5D4AAB7B C4D4@9FD4 A4:<@49FES «�6B8». �A4K9A<9 
C4D4@9FD4 6O84ёFES E @<74A<9@. 
�O5BD AB6B7B ;A4K9A<S C4D4@9FD4 BEGM9EF6?S9FES >ABC>4@<  ² ´,  �6B8. 
#D< <;@9A9A<< C4D4@9FD4 «�8D9E» E @<74A<9@ 6O84ёFES ;A4K9A<9 D4;DS84 K<E?4, 
>BFBDO= @B:9F 5OFP <;@9AёA.  �O5BD CB;<J<< >BDD9>F<DB6>< BEGM9EF6?S9FES 
>ABC>4@< ±  ³, <;@9A9A<9 ;A4K9A<S 6 CB;<J<< -  >ABC>4@<  ² ´. #B8F69D:89A<9 
E89?4AAOI <;@9A9A<= -  «�6B8». 
 

 
�?S CDBFB>B?4 « )"���&» A4 <A8<>4J<<: 
 

%����" 
�?<A4 E?B64: x 5<F 
�B <A<J. CD<5. - BF>?. 
 

789 x=9 3 CD< D45BF9 E 8?<AB= E?B64 9 5<F.  
       x=8 3 CD< D45BF9 E 8?<AB= E?B64 8 5<F. 
 
#B <A<J. CD<5. - BF>?.  "F>?RK9A4 C9D984K4 84AAOI CB <A<J<4F<69 CD<5BD4. �4AAO9 
BF CD<5BD4 @B7GF 5OFP CB?GK9AO CB ;4CDBEG. 
 
#B <A<J. CD<5. - 6>?.  �>?RK9A4 C9D984K4 84AAOI CB <A<J<4F<69 CD<5BD4.  
#B ;469DL9A<R BK9D98AB7B J<>?4 BCDBE4 < B5D45BF>< CB 6E9@ >4A4?4@ C9D984ёFES 
@4EE<6 84AAOI B F9>GM9@ EBEFBSA<< C4D4@9FDB6 >4A4?B6 <;@9D9A<S. #B >4:8B@G 
>4A4?G 4 E?B6B CD<;A4>B6 EBEFBSA<S < ;A4K9A<9 >BAJ9AFD4J<< 74;4. 
#D< D45BF9 E  E9D6<EAO@< CDB7D4@@4@< 8?S #� C9D984KG CB <A<J<4F<69 CD<5BD4 
A9B5IB8<@B BF>?RK4FP, KFB5O <;59:4FP 69DBSFAOI BF>4;B6 CD< D45BF9 E CD<5BDB@. 
    

�?S CDBFB>B?4 « )"���& AB6O=» A4 <A8<>4J<<: 
 
%����" AB6O=  ssss 
�9; 48D9E4J<< 
<?<  
%����" AB6O=  ssss 
! 48D9E4J<9= 
�8D9E: aaa 
 

789  ssss 3 ;A4K9A<9 E>BDBEF< C9D984K<.  
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        B:9F 5OFP B8AB <; ;A4K9A<=: 2400, 4800, 9600, 19200, 38400. 
 
        aaa 3 ;A4K9A<9 48D9E4. �BCGEF<@B9 ;A4K9A<9 6 8<4C4;BA9 1-247. 
 
 
�?S CDBFB>B?4 « MODBUS RTU» A4 <A8<>4J<<: 
 
MODBUS RTU  ssss 
КBAFDB?P: kkkkk 
�8D9E: aaa 
 
789  ssss 3 ;A4K9A<9 E>BDBEF< C9D984K<.  
             B:9F 5OFP B8AB <; ;A4K9A<=: 2400, 4800, 9600, 19200, 38400. 
       kkkkk 3 D9:<@ >BAFDB?S.               
                    B:9F 5OFP B8AB <; ;A4K9A<=:   �9; >BAFDB?S 
               !9KёFABEFP 
               +ёFABEFP.  
 
        aaa 3 ;A4K9A<9 48D9E4. �BCGEF<@B9 ;A4K9A<9 6 8<4C4;BA9 1-247. 
 

 

 1.4.18  !4EFDB=>4 :GDA4?4. 
 

�4C<EP 6 :GDA4?9 D97<EFD4J<< EB89D:<F E?98GRM<9 84AAO9: 
- 7B8 
- @9ESJ 
- 89AP 
- K4EO 
- @<AGFO 
- 84?99 CB >4:8B@G >4A4?G: 
 - 54=F CD<;A4>B6 EBEFBSA<S 
 - ;A4K9A<9 6 HBD@4F9 E C?464RM9= FBK>B=. 
 
&.B. >4:84S ;4C<EP EB89D:<F 84FG < 6D9@S, < 84AAO9 CB 6E9@ >4A4?4@ <;@9D9A<S. 
 
#D< A9CD9DO6AB= ;4C<E< E <AF9D64?B@ 10 @<AGF 8?S 16 >4A4?B6 ё@>BEF< 
;4CB@<A4RM97B GEFDB=EF64 I64F49F 8?S ID4A9A<S 84AAOI ;4 CBE?98A<9 38 EGFB>. 
�4?99 ;4C<EP 5G89F 69EF<EP EB EF<D4A<9@ E4@OI EF4DOI 84AAOI. 
 

 9AR 6O5BD4: 
 
 ► �DBE@BFD 
     �4EFDB=>4 
     !5DBE 
 
 
#DBE@BFD 4 CDBE@BFD ;4C<E9= :GDA4?4. "7D4A<K9AAO= 64D<4AF. 
$45BF4 E :GDA4?B@ E 6B;@B:ABEFPR C9D9IB84 6 A4K4?B :GDA4?4, 6 >BA9J :GDA4?4 < 
CB<E>4 ;4C<E9= CB 84F9 6OCB?AS9FES CB CGA>FG «�GDA4? D97<EFD4J<<» BEAB6AB7B 
@9AR.  
 
!4EFDB=>4. 
 
!4 <A8<>4J<<: 
 
�B 6D9@9A< 6>?  
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�9D<B8:  tt @<A 
�B EB5OF<O@  6>? 
 
#B 6D9@9A< - 6>?RK49F/BF>?RK49F ;4C<EP 6 :GDA4? CB 6D9@9A< E ;484AAO@ 
C9D<B8B@  tt 6  
     @<AGF4I. 
#B EB5OF<S@ - 6>?RK49F/BF>?RK49F ;4C<EP 6 :GDA4? CB EB5OF<S@ (<;@9A9A<R 

EBEFBSA<S 
        CB CBDB74@, EBEFBSA<S CB BF>4;4@). 
 
#D< 6IB89 6 D9:<@  A4 <A8<>4J<< 4 F9>GM99 EBEFBSA<9. 
#D< A9B5IB8<@BEF< <;@9A9A<S A4:<@49FES «�6B8». 
#4D4@9FD, >BFBDO= @B:9F 5OFP <;@9AёA, 6O84ёFES <A69DEAO@ J69FB@. 
�O5BD C4D4@9FD4 8?S <;@9A9A<S BEGM9EF6?S9FES >ABC>4@<   ±  ³. 
�?S <;@9A9A<S ;A4K9A<S 6O5D4AAB7B C4D4@9FD4 A4:<@49FES «�6B8». �A4K9A<9 
C4D4@9FD4 6O84ёFES E @<74A<9@. 
�O5BD AB6B7B ;A4K9A<S C4D4@9FD4 BEGM9EF6?S9FES >ABC>4@<  ² ´,  �6B8. 
#D< <;@9A9A<< C9D<B84 ;4C<E< tt E @<74A<9@ 6O84ёFES ;A4K9A<9 D4;DS84 K<E?4, 
>BFBDO= @B:9F 5OFP <;@9AёA.  �O5BD CB;<J<< >BDD9>F<DB6>< BEGM9EF6?S9FES 
>ABC>4@< ±  ³, <;@9A9A<9 ;A4K9A<S 6 CB;<J<< -  >ABC>4@<  ² ´. #B8F69D:89A<9 
E89?4AAOI <;@9A9A<= - «�6B8». 
 
%5DBE. 
%5DBE C4D4@9FDB6  :GDA4?4  6 <EIB8AB9 EBEFBSA<9. 
�E9 EGM9EF6GRM<9 A4 QFBF @B@9AF ;4C<E< 6 :GDA4?9 5G8GF CBF9DSAO. 
�OCB?AS9FES E CB8F69D:89A<9@ CB «�6B8». 
 

 
 

 1.4.19  �89AF<H<>4J<S #" 

 
 

�<;G4?<;4J<S  <89AF<H<>4J<< #" 6OCB?AS9FES E 5?B>4 <A8<>4J<< 6 CGA>F9 
BEAB6AB7B @9AR «�89AF<H<>4J. #"» CD< CB8>?RK9A<< �� 

!4 <A8<>4FBD9:  
  �4A4? n  ss   pp  
 CRC16: HHHH  

789 n 3 AB@9D >4A4?4  
ss - >B8 <ECB?A9A<S 84FK<>4  
pp - >B8 CDB9>F4 CDB7D4@@O 84FK<>4  
HHHH 4;A4K9A<9 >BAFDB?PAB= EG@@O 6 16-D<KAB@ 6<89  
�O5BD >4A4?4 >ABC>4@< "%FD9?>4 6CD46B", "%FD9?>4 6?96B".  
#D< A96B;@B:ABEF< CB?GK9A<S 84AAOI BF 84FK<>4, 6 K4EFABEF< 8?S 84FK<>B6 EB 

EF4DB= CDB7D4@@B= 59; D4EKёF4 >BAFDB?PAB= EG@@O, A4 <A8<>4J<<:  
  �4A4? n  
 "F>4;!  
1. �?B> 84FK<>B6 c Q?9>FDBI<@<K9E><@ E9AEBDB@ 

!4 <A8<>4FBD9:  
  �4A4? n  01   02 * 
 CRC16: F445  
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�8D9E D4ECB?B:9A<S @9FDB?B7<K9E>< ;A4K<@OI @B8G?9= 6 CDB7D4@@AB= C4@SF<: 
0x1500. 

�?<A4:  0x067a. 

�>?RK9AO E?98GRM<9 CDB7D4@@AO9 @B8G?<: 
4) D4EKёF4 >BAFDB?PAB= EG@@O CRC_16; 

5) D45BFO E 6AGFD9AA<@ �*# >BAFDB??9D4; 
6) D45BFO E J<HDB6O@ CBF9AJ<B@9FDB@; 
7) D4EKёFAO9 @B8G?<, 6>?RK4RM<9 CB8CDB7D4@@O: 

- D4EKёF4 ;A4K9A<S @9FB8B@ >GEBKAB-?<A9=AB= <AF9DCB?SJ<<; 
- Q>ECBA9AJ<4?PAB7B E7?4:<64A<S; 
- D4EKёF4 ;A4K9A<= 6IB8AB7B E<7A4?4 < >BAJ9AFD4J<<; 
- >BDD9>F<DB6>< C4D4@9FDB6 8?S D9:<@4 GEF4AB6>< AG?S. 

2. �?B> 84FK<>B6 E F9D@B>4F4?<F<K9E><@ E9AEBDB@ 

!4 <A8<>4FBD9:  
  �4A4? n  02   11 * 
 CRC16: F290  

�8D9E D4ECB?B:9A<S @9FDB?B7<K9E>< ;A4K<@OI @B8G?9= 6 CDB7D4@@AB= C4@SF<: 
0x1500. 

�?<A4:  0x0562. 

�>?RK9AO E?98GRM<9 CDB7D4@@AO9 @B8G?<: 
4) D4EKёF4 >BAFDB?PAB= EG@@O CRC_16 

5) D45BFO E �*# ADS1110, 6>?RK4RM<9 E?98GRM<9  CB8CDB7D4@@O: 
- D94?<;4J<< CDBFB>B?4 I2C < >B@4A8 8?S D45BFO E �*# 

- ;484A<S >BAH<7GD4J<< < CB?GK9A<S 84AAOI BF �*# 

6) D4EKёFAO9 @B8G?<, 6>?RK4RM<9 CB8CDB7D4@@O CB CB8CGA>FG 7) CGA>F4 1. 
3. �?B> 84FK<>B6 c BCF<K9E><@ E9AEBDB@ 

!4 <A8<>4FBD9:  
  �4A4? n  06   04 * 
 CRC16: 75A0 

�8D9E D4ECB?B:9A<S @9FDB?B7<K9E>< ;A4K<@OI @B8G?9= 6 CDB7D4@@AB= C4@SF<: 
0x8000. 

�?<A4:  0x2A26 

�>?RK9AO E?98GRM<9 CDB7D4@@AO9 @B8G?<: 
4) D4EKёF4 >BAFDB?PAB= EG@@O CRC_16 

5) D45BFO E �*# AD7792, 6>?RK4RM<9 E?98GRM<9 CB8CDB7D4@@O: 
- CB8CDB7D4@@O D94?<;4J<< CDBFB>B?4 SPI < >B@4A8 8?S D45BFO E �*# 

- 6OCB?A9A<S E4@B>4?<5DB6>< �*# 

- A4K4?PAB= GEF4AB6>< >BAH<7GD4J<< >4A4?B6 
- ;4CGE>4 BCDBE4 ;484AAB7B >4A4?4 �*# < KF9A<S 84AAOI 

6) D4EKёFAO9 @B8G?<, 6>?RK4RM<9 CB8CDB7D4@@O CB CB8CGA>FG 7) CGA>F4 1. 
*#DB7D4@@O E 8DG7<@< >B84@< (6OCGE>4 01.04.2010 - 01.11.2011) CB8?9:4F C9D9CDBL<6>9. 
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 2  #D<?B:9A<9. 
#DBFB>B?O 6A9LA9= E9F<. 
 

 

 2.1  #DBFB>B? «)B55<F». 
 

 )"���& 3 CDBFB>B? 8?S CD<5BDB6 «)B55<F», 6OCGE>49@OI E 2006 7B84. �?S  
6B;@B:ABEF< D45BFO E  G:9 <@9RM<@<ES CDB7D4@@4@< CB?P;B64F9?9= 8?S D45BFO E «)B55<F».  
�4AAO9 BF CD<5BD4  @B7GF 5OFP CB?GK9AO CB ;4CDBEG <?< CB <A<J<4F<69 CD<5BD4. 
#9D98 C9D984K9= ;4CDBE4 CBEO?49FES B8<A 54=F E >B8B@ 0x0f  < CD<A<@49FES CB8F69D:89A<9 E 
>B8B@ 0x06.  4>E<@4?PAB9 6D9@S B:<84A<S CB8F69D:89A<S 3 0.25 E9>. 
#BE?9 CB?GK9A<S CB8F69D:89A<S ;4CDBE 8B?:9A 5OFP C9D984A 6 F9K9A<< 0.2 E9>. 
#9D984K4 ;4CDBEB6 < CB?GK9A<9 84AAOI BEGM9EF6?S9FES <EF4A84DFAO@<= CBEO?>4@<. 
%FDG>FGD4 CBEO?><: 
 - 54=F E >B8B@ 0x7e 
-  8?<A4 @4EE<64 84AAOI, 1 54=F. !9 6>?RK4S EF4DFB6O= 54=F (0x7e), 54=F 8?<AO < 54=FO  
   >BAFDB?PAB= EG@@O. 
 - 84AAO9 
 - >BAFDB?PA4S EG@@4 CRC, 864 54=F4. 
 %FDG>FGD4 CBEO?>< B8<A4>B64S >4> 8?S ;4CDBEB6 CBEO?49@OI 6 CD<5BD, F4> < CB?GK49@OI BF 
CD<5BD4. 
�BAFDB?PA4S EG@@4 CRC-16 D4EEK<FO649FES EB «EF4A84DFAO@» CB?<AB@B@ 0xa001.  
#D<@9D CDB7D4@@O D4EKёF4 >BAFDB?PAB= EG@@O A4 <C=. 
/* 
R_crc. $4EKёF >BAFDB?PAB= EG@@O 
�IB8:  pMas 3 48D9E @4EE<64 
  Size 3 8?<A4 @4EE<64 
 �B;6D4M49@B9 ;A4K9A<9 3 D4EEK<F4AA4S >BAFDB?PA4S EG@@4, 2 54=F4 
*/ 
WORD R_crc(LPCVOID pMas, int Size) 
{ 
WORD Crc; 
int i,j; 
BYTE * pMas_byte; 
 
      pMas_byte=(BYTE *) pMas; 
      Crc=0xffff; 
       for(i=0;i<Size;i++) 
      { 
            Crc= Crc ^ *pMas_byte; 
            for(j=0;j<8;j++) 
           { 
                 if( ((Crc/2)*2 ) != Crc) 
           Crc=(Crc/2) ^ 40961; 
      else 
          Crc=Crc/2; 
           } 
           pMas_byte++; 
      } 
      return Crc; 
} 
� D4EKёF9 >BAFDB?PAB= EG@@O A9 GK4EF6G9F EF4DFB6O= 54=F E >B8B@ 0x7e < 54=F 8?<AO CBEO?-
><.  
�4=FO >BAFDB?PAB= EG@@O C9D984RFES 6 CBDS8>9: @?48L<= 54=F, EF4DL<= 54=F. 
 
#D<A<@4RFES < B5D454FO64RFES 864 ;4CDBE4: 
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- A4 CB?GK9A<9 F9>GM97B ;A4K9A<S CB ;484AAB@G >4A4?G 
- A4 CB?GK9A<9 F9>GM<I ;A4K9A<=  CB 6E9@ >4A4?4@. 
 
�?S CD<ё@4 F9>GM97B ;A4K9A<S CB >4A4?G C9D984ёFES E?98GRM<= ;4CDBE: 
 - >B8 ;4CDBE4  0x20, 1 54=F. 
 - AB@9D >4A4?4 , 1 54=F. !B@9D >4A4?4 3 K<E?B 6 8<4C4;BA9 1-16. 
 
!4CD<@9D,  8?S CB?GK9A<S 84AAOI CB C9D6B@G >4A4?G ;4CDBE 6 >B84I 6O7?S8<F E?98GRM<@ 
B5D4;B@: 
0x7e,0x02, 0x20, 0x01,0xd9,0xb0 
 
CB 6FBDB@G >4A4?G: 
0x7e,0x02, 0x20, 0x02,0x99,0xb1 . 
 
 
#D<A<@49@O9 BF69FA4S CBEO?>4: 
- 54=F E >B8B@ 0x7e 
- 54=F 8?<AO @4EE<64 84AAOI 
 - 84AAO9 
 - >BAFDB?PA4S EG@@4, 864 54=F4. 
 
�4AAO9 EB89D:<F: 
- 54=F E >B8B@ 0xa0 
- 54=F E CD<;A4>4@< F9>GM97B EBEFBSA<S CB >4A4?G  
- F9>GM99 ;A4K9A<9 >BAJ9AFD4J<< ( 4 54=F4). 
  
#D<;A4>< EBEFBSA<S >4A4?4: 
 

�>F<69A   "F>4;  �4AAO9 
7BFB6O 

�OIB8 6 
BFD<J4F. 
B5?4EFP 

!4DGL9 
A<9 CB 
#% 3 

!4DGL-
A<9 CB 
#% 2 

!4DGL
9A<9 CB 
#% 1 

 
�>F<69A 3 >4A4? 4>F<69A (B5D454FO649FES) 
 
"F>4; 3 ?<5B BF>4; A4 ?<A<< E6S;< 84FK<>4 E 5?B>B@ <A8<>4J<<, ?<5B 84FK<> A9 CB8>?R-
K9A, ?<5B  84FK<> A9 <ECD469A 
 
�4AAO9 7BFB6O 3 CD< 6>?RK9A<< CD<5BD4 <?< CB8>?RK9A<< 84FK<>4 6O89D:<649FES <A-
F9D64? 
    6D9@9A< A4 GEF4AB6 E9AEBDB6 6 D45BK99 EBEFBSA<9 < 6 F9K9A<9 QFB7B 6D9@9A< 
    <;@9D9A<9 A9 698ёFES. #BE?9 CB?GK9A<S C9D6OI D9;G?PF4FB6 
    GEF4A46?<649FES  CD<;A4> 7BFB6ABEF< 84AAOI. 
 
�OIB8 6 BFD<J4F. B5?4EFP 3 6OIB8 6 BFD<J4F9?PAGR B5?4EFP ;4 ;484AAO9 CD989?O. 
!4DGL9A<9 CB #% 1   - A4DGL9A<9 CB C9D6B@G CBDB7G ED454FO64A<S 
!4DGL9A<9 CB #% 2   - A4DGL9A<9 CB 6FBDB@G CBDB7G ED454FO64A<S 
!4DGL9A<9 CB #% 3   - A4DGL9A<9 CB FD9FP9@G CBDB7G ED454FO64A<S 
  
  
&9>GM99 ;A4K9A<9 >BAJ9AFD4J<< CD98EF46?S9FES 6 4-54=FB6B@ HBD@4F9 E C?464RM9= 
FBK>B= IEEE 754. #BDS8B> E?98B64A<S CD< CD<ё@9 3 BF @?48L97B > EF4DL9@G. 
�?S A94>F<6AOI >4A4?B6, 8?S E<FG4J<< BF>4;4 <?< BFEGFEF6<S 84AAOI C9D984ёFES ;A4K9-
A<9 0 <?< CBE?98A99 <;@9D9AAB9 ;A4K9A<9 8B A4EFGC?9A<S B8AB= <; 6OL9C9D9K<E?9AAOI 
E<FG4J<=. 
 
(BD@4F K<E?4 E C?464RM9= FBK>B= IEEE 754: 
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 syyyyyyy  yxxxxxxx xxxxxxxx xxxxxxxx 
s 3 ;A4> K<E?4 
y&y  3 BCD989?SRF CBDS8B> K<E?4 
x..x   -  @4AF<EE4 K<E?4 
 
�?S CD<ё@4 F9>GM<I ;A4K9A<= CB 6E9@ >4A4?4@ C9D984649@O9 84AAO9 EB89D:4F FB?P>B 
54=F E >B8B@ ;4CDBE4 0x21. 
 
�4CDBE 6 >B84I 6O7?S8<F E?98GRM<@ B5D4;B@: 
0x7e,0x01, 0x21,0x7f,0x58 
 
#D<A<@49@O9 84AAO9: 
 - 54=F E >B8B@ 0xa1 3 F<C 84AAOI 
 - 54=F >B?<K9EF64 >4A4?B6 CD<5BD4 
 - 84AAO9 CB >4A4?4@ 
 
�4AAO9 CB >4:8B@G >4A4?G  <@9RF FG :9 EFDG>FGDG, KFB < CD<A<@49@O9 CB ;4CDBEG 
0x20: 
- 54=F E CD<;A4>4@< F9>GM97B EBEFBSA<S >4A4?4  
- F9>GM99 ;A4K9A<9 >BAJ9AFD4J<< ( 4 54=F4). 
 
�4AAO9 CB >4A4?4@ E?98GRF 59; D4;89?<F9?9=. 
 

#D< 6>?RKёAAB@ D9:<@9 C9D984K< 84AAOI CB <A<J<4F<69 CD<5BD4 84AAO9 F9>GM97B EB-
EFBSA<S C9D984RFES CBE?9 ;469DL9A<S BK9D98AB7B J<>?4 <;@9D9A<S (2-3 E9>). 
%FDG>FGD4 CD<A<@49@OI 84AAOI 4A4?B7<KA4 84AAO@, CD<A<@49@O@ CB ;4CDBEG E >B8B@ 
0x21. 
 

 2.2  #DBFB>B? «)B55<F AB6O=». 
 
�AGFD9AA<= CDBFB>B?, <ECB?P;G9@O= 8?S E9D6<EAOI CDB7D4@@ < 8?S CB?GK9A<S 
84AAOI F9>GM97B EBEFBSA<S < :GDA4?4 D97<EFD4J<<. 
 
�B;@B:A4 D45BF4: 
-  E B8A<@ 5?B>B@ GCD46?9A<S < <A8<>4J<< 59; 48D9E4J<< 
- E A9E>B?P><@< 5?B>4@<  GCD46?9A<S < <A8<>4J<< E 48D9E4J<9= CB 9-@G 5<FG. 
 
#D<5BDO BF <;7BFB6<F9?S CBEFGC4RF  A4EFDB9AAO9 A4 D45BFG 59; 48D9E4J<<. 
$45BF4 E 48D9E4J<9= < 66B8 48D9E4 @B7GF 5OFP 6OCB?A9AO CB CGA>FG @9AR 
«!4EFDB=>4» ³ «!4EFDB=>4 RS».  
 
 
#D< D45BF9 59; 48D9E4J<<: 
3  8?<A4 E?B64 - 8 5<F 
3  >B?<K9EF6B EFBC-5<FB6 3 1 
4 59; 5<F4 KёFABEF<. 
 
#D< D45BF9 E 48D9E4J<9=: 
3  8?<A4 E?B64 - 9 5<F. 9-= 5<F <ECB?P;G9FES 8?S 48D9E4J<<. 
3  >B?<K9EF6B EFBC-5<FB6 3 1 
 
#D<5BDO BF <;7BFB6<F9?S CBEFGC4RF  A4EFDB9AAO9 A4 E>BDBEFP C9D984K< 9600 5<F/E9>. 
%>BDBEFP C9D984K< @B:9F 5OFP 6O5D4A4 <; ;484AAB7B A45BD4 CB CGA>FG @9AR 
«!4EFDB=>4» ³ «!4EFDB=>4 RS». 
�BEFGCAO9 ;A4K9A<S E>BDBEF< C9D984K<: 2400, 4800, 9600, 19200, 38400. 
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#D< D45BF9 E 48D9E4J<9= C9D6O@ 6E9784 C9D984ёFES 54=F 48D9E4 E GEF4AB6?9AAO@ 6 
98<A<JG 9-@ 5<FB@. �4?PA9=L4S C9D984K4 <8ёF E 9-@ 5<FB@ GEF4AB6?9AAO@ 6 AB?P. 
 
#9D984K4 ;4CDBEB6 < CB?GK9A<9 84AAOI BEGM9EF6?S9FES <EF4A84DFAO@<= CBEO?>4@<. 
 
%FDG>FGD4 CBEO?><: 
 - 54=F E >B8B@ 0x7e 
-  8?<A4 @4EE<64 84AAOI, 1 54=F. !9 6>?RK4S EF4DFB6O= 54=F (0x7e), 54=F 8?<AO < 
   54=FO  >BAFDB?PAB= EG@@O 
 - 84AAO9 
 - >BAFDB?PA4S EG@@4, 864 54=F4. 
  
%FDG>FGD4 CBEO?>< B8<A4>B64S >4> 8?S ;4CDBEB6 CBEO?49@OI 6 CD<5BD, F4> < 
CB?GK49@OI BF CD<5BD4. 
 
�BAFDB?PA4S EG@@4 CRC-16 D4EEK<FO649FES 4A4?B7<KAB D4A99 BC<E4AAB@G CDBFB>B?G 
«)B55<F».  
�4AAO9 BF 74;B4A4?<;4FBD4 «)B55<F» C9D984RFES CB ;4CDBE4@. 
$94?<;B64AO  ;4CDBEO: 
- A4 CB?GK9A<9 84AAOI F9>GM97B EBEFBSA<S CB ;484AAB@G >4A4?G 
- A4 CB?GK9A<9 84AAOI F9>GM97B EBEFBSA<S CB 6E9@ >4A4?4@ 
- A4 D45BFG E :GDA4?B@ D97<EFD4J<<. 
�4CDBE A4 CB?GK9A<9 84AAOI F9>GM97B EBEFBSA<S CB ;484AAB@G >4A4?G. 
 #9D984ёFES ;4CDBE E?98GRM9= EFDG>FGDO: 
- 54=F E >B8B@ 0x00 
- 54=F E >B8B@ 0x00 
- 54=F E >B8B@ ;4CDBE4  0x20 
- AB@9D >4A4?4 , 1 54=F.  %KёF E 1.  !B@9D >4A4?4 4 CBDS8>B6O= AB@9D >4A4?4 5?B>4 
<A8<>4J<< 
#D<A<@49@O9 84AAO9: 
- 54=F E >B8B@ 0x00 
- 54=F E >B8B@ 0x00 
- 54=F E >B8B@ 0xa0 
- 54=F E CD<;A4>4@< F9>GM97B EBEFBSA<S >4A4?4  
- F9>GM99 ;A4K9A<9 >BAJ9AFD4J<< 74;4  ( 4 54=F4). 
 
 
�4=F E CD<;A4>4@< F9>GM97B EBEFBSA<S >4A4?4 < F9>GM99 ;A4K9A<9 >BAJ9AFD4J<< 74;4 
C9D984RFES 6 FB@ :9 HBD@4F9, KFB < CB CDBFB>B?G «)B55<F». 
�4CDBE A4 CB?GK9A<9 84AAOI F9>GM97B EBEFBSA<S CB 6E9@ >4A4?4@. 
 #9D984ёFES ;4CDBE E?98GRM9= EFDG>FGDO: 
 - 54=F E >B8B@ 0x00 
 - 54=F E >B8B@ 0x00 
 - 54=F E >B8B@ ;4CDBE4  0x21 
 
#D<A<@49@O9 84AAO9: 
- 54=F E >B8B@ 0x00 
- 54=F E >B8B@ 0x00 
- 54=F E >B8B@ 0xa1 
-  >B?<K9EF64 >4A4?B6, 1 54=F 
- 84AAO9 CB >4A4?4@.  
 
�4AAO9 CB >4:8B@G >4A4?G  <@9RF FG :9 EFDG>FGDG, KFB < CD<A<@49@O9 CB ;4CDBEG 
0x20: 
- 54=F E CD<;A4>4@< F9>GM97B EBEFBSA<S >4A4?4  
- F9>GM99 ;A4K9A<9 >BAJ9AFD4J<< ( 4 54=F4). 



 

65 
 

 
�4AAO9 CB >4A4?4@ E?98GRF 59; D4;89?<F9?9=. 
 

 2.3  $45BF4 E :GDA4?B@ D97<EFD4J<<. 
 
"D74A<;4J<S  :GDA4?4. 
�4:84S ;4C<EP :GDA4?4 EB89D:<F 84AAO9 CB 6E9@ >4A4?B@. �?<A4 ;4C<E< CBEFBSAA4 < 
BCD989?S9FES K<E?B@ >4A4?B6. �;-;4 B7D4A<K9AABEF< C4@SF< 8?S ID4A9A<S :GDA4?4 
;4C<EP 6 :GDA4? 6OCB?AS9FES CB J<>?G, F.9. EB EF<D4A<9@ E4@OI EF4DOI 84AAOI. 
%F<D4A<9 84AAOI 6OCB?AS9FES 5?B>4@<. �B?<K9EF6B ;4C<E9= :GDA4?4 6 5?B>9 
BCD989?S9FES >B?<K9EF6B@ >4A4?B6.  
+F9A<9 84AAOI <; :GDA4?4 6OCB?AS9FES CB AB@9DG ;4C<E<. !B@9D ;4C<E< 4 AB@9D 
;4C<E< BF A4K4?4 @4EE<64, 4 A9 45EB?RFAO= AB@9D, CD<E6B9AAO= ;4C<E<.  
�4CDBE A4 KF9A<9 84AAOI B C4D4@9FD4I @4EE<64 6B 6A9LA9= C4@SF<. 
 #9D984ёFES ;4CDBE E?98GRM9= EFDG>FGDO: 
 - 54=F E >B8B@ 0x00 
 - 54=F E >B8B@ 0x00 
 - 54=F E >B8B@ ;4CDBE4 0x27  
 
#D<A<@49@O9 84AAO9: 
 - 54=F E >B8B@ 0x00 
 - 54=F E >B8B@ 0x00 
 - 54=F >B8B@   0xa7          
 - >B?<K9EF6B ;4C<E9= 6 :GDA4?9, @?.54=F        
 - >B?<K9EF6B ;4C<E9= 6 :GDA4?9, EF.54=F        
 - 8?<A4 ;4C<E< 6 54=F4I, 1 54=F         
 - @4>E<@4?PAB9 >B?<K9EF6B ;4C<E9=, >BFBDB9 @B:9F 5OFP C9D984AB CB B8AB@G ;4CDBEG 
A4 
   CB?GK9A<9 ;4C<E9= 84AAOI. "CD989?S9FES 8?<AB= ;4C<E< < D4;@9DB@ C9D984RM97B 
   5GH9D4.  1 54=F. 
 - >B?<K9EF6B >4A4?B6,  1 54=F.         
 - F<CO 74;B6 CB >4A4?4@, 8B 16 54=F. �?S ;484AAB7B 6 >BAH<7GD4J<< >B?<K9EF64 
>4A4?B6. 
- >B8O 98<A<J <;@9D9A<S CB >4A4?4@ , 8B 16 54=F. �?S ;484AAB7B 6 >BAH<7GD4J<< 
   >B?<K9EF64 >4A4?B6. 
 
�B8O F<CB6 74;B6: 
1 3 CO   9  3 Cl2 
2 3 CH4  10 3 F2 
3 3 NH3  11 3 HCl 
4 3 H2   12 3 HF 
5 3 O2   13 3 C3H8 
6 3 CO2  14 3 C6H14 
7 3 H2S  15 3 O3 
8 3 SO2  16 -  NO2 
 
 
�B8O 98<A<J <;@9D9A<S CB >4A4?4@.  
�4:8O= 54=F E?B64 EB89D:<F  >B8 98<A<JO <;@9D9A<S CB >4A4?G.  ?48L<9 3 5<F4. 
�B8 98<A<JO <;@9D9A<S:  
- 000 4 @7/@3 
- 001 4 B5.% 
- 010 4 @7/? 
- 011 4 @>7/@3 
 
�4CDBE A4 KF9A<9  84AAOI <; @4EE<64 6B 6A9LA9= C4@SF< CB A4K4?PAB@G AB@9DG 
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;4C<E< < >B?<K9EF6G ;4C<E9=. 
 #9D984ёFES ;4CDBE E?98GRM9= EFDG>FGDO: 
  - 54=F E >B8B@ 0x00 
  - 54=F E >B8B@ 0x00 
  - 54=F >B84 ;4CDBE4 0x28     
  - A4K4?PAO= AB@9D ;4C<E<, @?. 54=F 
  - A4K4?PAO=  AB@9D ;4C<E<, EF. 54=F 
    !B@9D ;4C<E< - EKёF E 1. 
  - >B?<K9EF6B ;4C<E9=, 1 54=F. 
 
#D<A<@49@O9 84AAO9: 
 - 54=F E >B8B@ 0x00 
 - 54=F E >B8B@ 0x00 
 - 54=F >B84 84AAOI - 0xa8          
 - >B?<K9EF6B C9D984649@OI ;4C<E9=, 1 54=F     
 -  84AAO9.  �4C<E< :GDA4?4 59; D4;89?<F9?9=. 
 
�4:84S ;4C<EP EB89D:<F: 
- 7B8, 1 54=F 
- @9ESJ, 1 54=F 
- 89AP, 1 54=F 
- K4EO, 1 54=F 
- @<AGFO, 1 54=F 
- 84?99 CB >4:8B@G >4A4?G: 
   - 54=F CD<;A4>B6 EBEFBSA<S >4A4?4, 1 54=F 
   - ;A4K9A<9 >BAJ9AFD4J<< 6 HBD@4F9 E C?464RM9= FBK>B=, 4 54=F4. 
 
#D<;A4>< EBEFBSA<S >4A4?4 EBBF69FEF6GRF CD<A<@49@O@ 6 ;4CDBE4I A4 CB?GK9A<9 
F9>GM<I ;A4K9A<= CB >4A4?4@. 
 
 
�4C<E< <; :GDA4?4 @B7GF 5OFP CB?GK9AO CBE?98B64F9?PAO@ KF9A<9@ E GEF4AB6?9AAB7B 
A4K4?PAB7B AB@9D4 ;4C<E<. !4K4?PAO= AB@9D ;4C<E< 8?S CBE?98B64F9?PAB7B KF9A<S 
@B:9F 5OFP GEF4AB6?9A A9CBED98EF69AAB, ?<5B CB ;4CDBEG 8?S ;484AAB= 84FO. 
� CDBJ9EE9 KF9A<S F9>GM<= AB@9D ;4C<E<, E >BFBDB= 6OCB?AS9FES KF9A<9 BK9D98AB7B 
5?B>4 ;4C<E9=, 46FB@4F<K9E>< G69?<K<649FES A4 EK<F4AAB9 K<E?B ;4C<E9=.  
�4CDBE A4 ;4C<EP ;484AAB7B A4K4?PAB7B AB@9D4 ;4C<E< :GDA4?4  8?S ;4CDBEB6 A4 
CBE?98B64F9?PAB9 KF9A<9.     

 #9D984ёFES ;4CDBE E?98GRM9= EFDG>FGDO: 
  - 54=F E >B8B@ 0x00 
  - 54=F E >B8B@ 0x00 
  - >B8 ;4CDBE4 0x29  
  - 54=F E >B8B@ 0x00 
  - AB@9D  ;4C<E<, @?. 54=F 
  - AB@9D  ;4C<E<, EF. 54=F 
 !B@9D ;4C<E< - EKёF E 1. 
 
#D<A<@49@O9 84AAO9: 
 - 54=F E >B8B@ 0x00 
 - 54=F E >B8B@ 0x00 
 - 54=F >B84 84AAOI 3 0xa9.  
�4CDBE A4 GEF4AB6 CB ;484AAB= 84F9 A4K4?PAB7B AB@9D4 ;4C<E<  :GDA4?4 8?S 
;4CDBEB6 A4 CBE?98B64F9?PAB9 KF9A<9. 
 #9D984ёFES ;4CDBE E?98GRM9= EFDG>FGDO: 
 - 54=F E >B8B@ 0x00 
 - 54=F E >B8B@ 0x00 
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 - >B8 ;4CDBE4 0x2a  
 - 54=F E >B8B@ 0x00 
 - 7B8, 1 54=F.  ?48L<9 869 J<HDO 7B84. 
 - @9ESJ, 1 54=F 
 - 89AP, 1 54=F. 
 
#D<A<@49@O9 84AAO9: 
 - 54=F E >B8B@ 0x00 
 - 54=F E >B8B@ 0x00 
 - 54=F >B84 84AAOI 3 0xaa.         
�4CDBE A4 KF9A<9 CD<;A4>B6 EBEFBSA<S GEF4AB6>< A4K4?PAB7B AB@9D4 ;4C<E< < 
GEF4AB6?9AAB7B A4K4?PAB7B AB@9D4 8?S ;4CDBEB6 A4 CBE?98B64F9?PAB9 KF9A<9. 
�ECB?P;G9FES CBE?9 C9D984K< ;4CDBE4 A4 GEF4AB6 A4K4?PAB7B AB@9D4 
CBE?98B64F9?PAB7B KF9A<S CB 84F9, F4> CD< 5B?PLB@ >B?<K9EF69 ;4C<E9= 6 :GDA4?9 
GEF4AB6 CB 84F9 @B:9F ;4ASFP A9>BFBDB9 6D9@S < AG:AB G598<FPES, KFB CDBJ9EE CB<E>4 
;469DLёA < @B:AB A4K<A4FP KF9A<9 ;4C<E9=. 
 
 #9D984ёFES ;4CDBE E?98GRM9= EFDG>FGDO: 
  - 54=F E >B8B@ 0x00 
  - 54=F E >B8B@ 0x00 
  - >B8 ;4CDBE4, 0x2b 
 
#D<A<@49@O9 84AAO9: 
 - 54=F E >B8B@ 0x00 
 - 54=F E >B8B@ 0x00 
 - 54=F >B84 84AAOI 3 0xab 
 - 54=F CD<;A4>B6 
 - ;A4K9A<9 GEF4AB6?9AAB7B A4K4?PAB7B AB@9D4 ;4C<E<, @?. 54=F 
 - ;A4K9A<9 GEF4AB6?9AAB7B A4K4?PAB7B AB@9D4 ;4C<E<, EF. 54=F. 
 

 2.4   
�4=F CD<;A4>B6: 
 

7 6 5 4 3 2 1 0 

'EF4AB6 CB 
84F9 

     �8D9E A9 
GF4AB6?9A 

�8ёF 
B5D45BF
>4 

 
�<F 0 - <8ёF B5D45BF>4, 48D9E A9 EHBD@<DB64A. 
�<F 1 - 48D9E CB ;484AAO@ C4D4@9FD4@ A9 GEF4AB6?9A. 
�<F 7 4 GEF4AB6 48D9E4 CB 84F9.  
 
�<F 0. 'EF4A46?<649FES 6 98<A<JG CD< ;4CGE>9 GEF4AB6>< AB@9D4 ;4C<E< :GDA4?4 CB 84F9. 
%5D4EO69FES 6 AB?P CD< ;469DL9A<<. 
�<F 1. 'EF4A46?<649FES 6 1 >4> CD< A9CBED98EF69AAB= ;4C<E< A4K4?PAB7B AB@9D4 ;4C<E< 
:GDA4?4, F4> < CD< GEF4AB6>9 CB 84F9, 9E?<  48D9E CB ;4CDBEG GEF4AB6?9A A9 5O?. 
�<F 7.  'EF4A46?<649FES CD< ;4CGE>9 GEF4AB6>< AB@9D4 ;4C<E< CB 84F9 < BEF4ёFES 6 GEF4AB6-
?9AAB@ EBEFBSA<< < CB ;469DL9A<R GEF4AB6>< CB 84F9, A9;46<E<@B BF D9;G?PF4F4 ;469DL9-
A<S. 
�4CDBE A4 C9D984KG 84AAOI <; :GDA4?4 8?S D9:<@4 CBE?98B64F9?PAB= C9D984K<. 
 #9D984ёFES ;4CDBE E?98GRM9= EFDG>FGDO: 
  - 54=F E >B8B@ 0x00 
  - 54=F E >B8B@ 0x00 
  - >B8 ;4CDBE4, 0x2c 
  - >B?<K9EF6B ;4C<E9=. 
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#D<A<@49@O9 84AAO9: 
 - 54=F E >B8B@ 0x00 
 - 54=F E >B8B@ 0x00 
 - 54=F >B84 84AAOI 3 0xaE 
 - A4K4?PAO= AB@9D ;4C<E<, E >BFBDB= 6OCB?AS?4EP C9D984K4, @?.54=F 
 - A4K4?PAO= AB@9D ;4C<E<, E >BFBDB= 6OCB?AS?4EP C9D984K4, EF.54=F 
 - >B?<K9EF6B C9D984649@OI ;4C<E9= 
 -  84AAO9.  �4C<E< @4EE<64 59; D4;89?<F9?9=. 
 
�4:84S ;4C<EP EB89D:<F: 
- 7B8, 1 54=F 
- @9ESJ, 1 54=F 
- 89AP, 1 54=F 
- K4EO, 1 54=F 
- @<AGFO, 1 54=F 
- 84?99 CB >4:8B@G >4A4?G: 
  - 54=F CD<;A4>B6 EBEFBSA<S, 1 54=F 
  - ;A4K9A<9 6 HBD@4F9 E C?464RM9= FBK>B=, 4 54=F4. 
 
�B?<K9EF6B C9D984649@OI ;4C<E9= @B:9F 5OFP @9APL9 G>4;4AAB7B 6 ;4CDBE9, 9E?< G>4;4AAB-
AB9 >B?<K9EF6B CD96OL49F 8BCGEF<@B9 <?< 8BEF<7AGF >BA9J @4EE<64. 
#BE?9 ;469DL9A<S A4K4?PAO= AB@9D ;4C<E< 8?S CBE?98B64F9?PAB7B KF9A<S  G69?<K<649FES A4 
>B?<K9EF6B C9D984AAOI ;4C<E9=. 
 

 2.5  MODBUS RTU. 

 

�O5BD D45BFO CB CDBFB>B?G MODBUS RTU < A4EFDB=>4 C4D4@9FDB6 CDBFB>B?4 
6OCB?ASRFES CB CGA>FG @9AR «!4EFDB=>4»  ³  «!4EFDB=>4 RS». 
 
#B CDBFB>B?G   MODBUS RTU 6B;@B:AB E?98GRM99: 
- CB?GK9A<9 CD<;A4>B6 EBEFBSA<S < F9>GM<I ;A4K9A<= >BAJ9AFD4J<= CB >4A4?4@ 
- D45BF4 E :GDA4?B@ D97<EFD4J<<. 
 
 
#B889D:<649@O9 HGA>J<<:  
 

�B8 HGA>J<< dec(hex)  "C<E4A<9 
3 (0x03) +F9A<9 ;A4K9A<= <; A9E>B?P><I D97<EFDB6 ID4A9A<S (Read 

Holding Registers)  

16 (0x10) 'EF4AB6<FP AB6O9 ;A4K9A<S A9E>B?P><I CBE?98B64F9?PAOI 
D97<EFDB6 (Force multiple registers)   

$97<EFD dec(hex) "C<E4A<9 &<C 

0(0x00) #D<;A4>< EBEFBSA<S 5?B>4 UINT16 

1-2 (0x01-0x02) �BAJ9AFD4J<S CB >4A4?G №1 FLOAT 

3-4 (0x03-0x04) �BAJ9AFD4J<S CB >4A4?G №2 FLOAT 
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�E9 D97<EFDO D4;5<FO A4 7DGCCO. 
#D< 6OCB?A9A<< BC9D4J<< KF9A<S/;4C<E< D97<EFDB6 8B?:A4 ;4CD4L<64FPES D45BF4 
FB?P>B E D97<EFD4@< ;484AAB= 7DGCCO, ;484649@O9 48D9EB@ C9D6B7B D97<EFD4 < >B?<K9-
EF6B@ D97<EFDB6. #D< 6OIB89 ;4 CD989?O 7DGCCO B5D45BF>4 ;4CDBE4 A9 6OCB?AS9FES. 
�?S 5B?PL<AEF64 7DGCC D97<EFDB6 8BEFGCA4 FB?P>B BC9D4J<S KF9A<S. 
 
$97<EFDO 0 4 40. 
#4D4@9FDO F9>GM97B EBEFBSA<S CB >4A4?4@ <;@9D9A<S. 
&B?P>B KF9A<9. 
 
 
$97<EFDO: 90-109. 
$97<EFDO 8?S KF9A<S 84AAOI B C4D4@9FD4I :GDA4?4 < A9>BFBDOI C4D4@9F4I >BAH<7GD4-
J<< CD<5BD4: >B?<K9EF6B ;4C<E9=, 8?<A4 ;4C<E< 6 >B?<K9EF69 D97<EFDB6 <.F.8. 
�B8O F<CB6 74;B6 CB >4A4?4@ CB B5M9= AG@9D4J<<. 
&B?P>B KF9A<9. 
 
$97<EFDO: 110-115. 
$97<EFDO C4D4@9FDB6 D45BFO E :GDA4?B@ A4 6A9LA9= C4@SF<. 
+F9A<9/;4C<EP. 
 
$97<EFDO: 120-229. 
$97<EFD4 8?S KF9A<S ;4C<E9= <; :GDA4?4 D97<EFD4J<<. 
&B?P>B KF9A<9. 

5-6 (0x05-0x06) �BAJ9AFD4J<S CB >4A4?G №3 FLOAT 

7-8 (0x07-0x08) �BAJ9AFD4J<S CB >4A4?G №4 FLOAT 

9-10 (0x09-0x0A) �BAJ9AFD4J<S CB >4A4?G №5 FLOAT 

11-12(0x0B-0x0C) �BAJ9AFD4J<S CB >4A4?G №6 FLOAT 

13-14 (0x0D-0x0E) �BAJ9AFD4J<S CB >4A4?G №7 FLOAT 

15-16 (0x0F-0x10) �BAJ9AFD4J<S CB >4A4?G №8 FLOAT 

17-18 (0x11-0x12) �BAJ9AFD4J<S CB >4A4?G №9 FLOAT 

19-20 (0x13-0x14) �BAJ9AFD4J<S CB >4A4?G №10 FLOAT 

21-22 (0x15-0x16) �BAJ9AFD4J<S CB >4A4?G №11 FLOAT 

23-24 (0x17-0x18) �BAJ9AFD4J<S CB >4A4?G №12 FLOAT 

25-26 (0x19-0x1A) �BAJ9AFD4J<S CB >4A4?G №13 FLOAT 

27-28 (0x1B-0x1C) �BAJ9AFD4J<S CB >4A4?G №14 FLOAT 

29-30 (0x1D-0x1E) �BAJ9AFD4J<S CB >4A4?G №15 FLOAT 

31-32 (0x1F-0x20) �BAJ9AFD4J<S CB >4A4?G №16 FLOAT 

33 (0x21) #D<;A4>< EBEFBSA<S >4A4?4 №1 <  №2 UINT16 

34 (0x22) #D<;A4>< EBEFBSA<S >4A4?4 №3 <  №4 UINT16 

35 (0x23) #D<;A4>< EBEFBSA<S >4A4?4 №5 <  №6 UINT16 

36 (0x24) #D<;A4>< EBEFBSA<S >4A4?4 №7 <  №8 UINT16 

37(0x25) #D<;A4>< EBEFBSA<S >4A4?4 №9 <  №10 UINT16 

38(0x26) #D<;A4>< EBEFBSA<S >4A4?4 №11 <  №12 UINT16 

39(0x27) #D<;A4>< EBEFBSA<S >4A4?4 №13 <  №14 UINT16 

40(0x28) #D<;A4>< EBEFBSA<S >4A4?4 №15 <  №16 UINT16 
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$97<EFDO: 230-245. 
�4AAO9 B 98<A<J4I <;@9D9A<S CB >4A4?4@. 
&B?P>B KF9A<9. 
 
&45?<J4 D97<EFDB6 8?S KF9A<S F9>GM<I ;A4K9A<= < CD<;A4>B6 EBEFBSA<S CB >4A4?4@: 
 
UINT16 3 16-< 5<FAB9 59;;A4>B6B9 J9?B9.  
FLOAT 3 32-I 5<FAB9 K<E?B E C?464RM9= ;4CSFB= CB EF4A84DFG IEEE-754 . $4ECB?474-
9FES 6 86GI E@9:AOI D97<EFD4I. #BDS8B> E?98B64A<S 54=FB6: @?48L<9 864 54=F4 6 D9-
7<EFD9 E @9APL<@ 48D9EB@, EF4DL<9 864 54=F4 6 D97<EFD9 E 5B?PL<@ 48D9EB@. 
 

 
 
 

 
#D<;A4>< EBEFBSA<S 5?B>4 (D97<EFD 0 (0x00)): 

%F4DL<= 54=F  ?48L<= 54=F 
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0 

        �B?<K9EF6B >4A4?B6  

�B?<K9EF6B >4A4?B6  - >B?<K9EF6B >4A4?B6, ;484AAB9 6 >BAH<7GD4J<< CD<5BD4. 
 
 
#D<;A4>< EBEFBSA<S >4A4?4 №1 <  №2 (D97<EFD 65(0x41)): 

%F4DL<= 54=F  ?48L<= 54=F 
#D<;A4>< EBEFBSA<S >4A4?4 №2 #D<;A4>< EBEFBSA<S >4A4?4 №1 

  
#D<;A4>< EBEFBSA<S >4A4?4 : 

7 6 5 4 3 2 1 0 

�>F<69A "F>4;  �4AAO9 7BFB6O �OIB8 6 BFD<J4-
F9?PA. B5?4EFP 

!4DGL9A. CB 
#% 3 

!4DGL9A. CB 
#% 2 

!4DG
L9A. 
CB 
#% 1 

 
�>F<69A 3 >4A4? 4>F<69A (B5D454FO649FES ). 

 
"F>4; 3 ?<5B BF>4; A4 ?<A<< E6S;< 84FK<>4 E 5?B>B@ <A8<>4J<<, ?<5B 84FK<> A9 CB8-
>?RK9A, ?<5B 84FK<> A9<ECD469A. 
 
�4AAO9 7BFB6O 3 CD< 6>?RK9A<< CD<5BD4 <?< CB8>?RK9A<< 84FK<>4 6O89D:<649FES 
<AF9D64?  6D9@9A< A4 GEF4AB6 E9AEBDB6 6 D45BK99 EBEFBSA<9 < 6 F9K9A<9 QFB7B 6D9@9A< 
<;@9D9A<9 A9 698ёFES. #BE?9  CB?GK9A<S C9D6OI D9;G?PF4FB6 GEF4A46?<649FES  CD<;A4> 
7BFB6ABEF< 84AAOI. 
 
�OIB8 6 BFD<J4F9?PA. B5?4EFP 3 6OIB8 6 BFD<J4F9?PAGR B5?4EFP ;4 ;484AAO9 CD989?O. 
 
!4DGL9A<9 CB #% 1 3 A4DGL9A<9 CB C9D6B@G CBDB7G ED454FO64A<S. 
 
!4DGL9A<9 CB #% 2 3 A4DGL9A<9 CB 6FBDB@G CBDB7G ED454FO64A<S. 
 
!4DGL9A<9 CB #% 3 3 A4DGL9A<9 CB FD9FP9@G CBDB7G ED454FO64A<S. 
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$45BF4 E :GDA4?B@ D97<EFD4J<<. 
 
+F9A<9 ;4C<E9= :GDA4?4 6OCB?AS9FES CBE?98B64F9?PAO@ KF9A<9@ ;484AAB= 7DGCCO D9-
7<EFDB6 . 
#D9864D<F9?PAB C9D98 A4K4?B@ J<>?4 KF9A<S ;484AAOI D97<EFDB6 ID4A9A<S  GEF4A46?<-
649FES AB@9D ;4C<E< :GDA4?4, E >BFBDB= 6OCB?AS9FES KF9A<9 < GEF4A46?<649FES >B?<-
K9EF6B ;4C<E9=, >BFBDO9 8B?:AO 5OFP CB?GK9AO ;4 B8<A ;4CDBE. 
!4K4?PAO= AB@9D ;4C<E< @B:9F 5OFP ;484A A9CBED98EF69AAB, ?<5B GEF4AB6?9A CB ;4-
84AAB= 84F9.  #BE?9 >4:8B7B KF9A<S D97<EFDB6, EB89D:4M<I ;4C<E< :GDA4?4, A4K4?P-
AO= 48D9E 8?S BK9D98AB7B KF9A<S 46FB@4F<K9E>< >BDD9>F<DG9FES. 
 
 
+F9A<9 D97<EFDB6 6OCB?AS9FES HGA>J<9= E >B8B@ 3 (0x03) -  Read Holding Registers. 
�4C<EP 6 D97<EFO 6OCB?AS9FES HGA>J<9= E >B8B@  16 (0x10), Force multiple registers. 
 
#9D98 A4K4?B@ D45BFO E :GDA4?B@, CD< A9B5IB8<@BEF< @B:AB  CDBK<F4FP D97<EFDO  90 
-109. "A< EB89D:4F ECD46BKAGR <AHBD@4J<R, >BFBD4S @B:9F 5OFP <ECB?P;B64A4  8?S 
BD74A<;4J<< KF9A<S, D4;5BD>< < CD98EF46?9A<S 84AAOI. 
 
$97<EFD 90 3 >B?<K9EF6B ;4C<E9= 6 :GDA4?9. �B?<K9EF6B ;4C<E9= 6 :GDA4?9 A4 F9>G-
M<= @B@9AF   6D9@9A<. 
 
$97<EFD  91 - 8?<A4 ;4C<E< :GDA4?4 6 >B?<K9EF69 D97<EFDB6. "CD989?S9FES >B?<K9-
EF6B@ >4A4?B6. #4D4@9FD @B:9F 5OFP <ECB?P;B64A 8?S D4;5BD>< 84AAOI. 
 
$97<EFD 92 - @4>E<@4?PAB9 >B?<K9EF6B ;4C<E9=, >BFBDB9 @B:9F 5OFP C9D984AB CB B8-
AB@G  ;4CDBEG A4 CB?GK9A<9 ;4C<E9= 84AAOI. 1FB K<E?B BCD989?S9FES >B?<K9EF6B@ 6O-
89?9AAB= BC9D4F<6AB= C4@SF< 6 >BAFDB??9D9 8?S D45BFO CB CDBFB>B?G MODBUS < 
8?<AB= ;4C<E< 6 :GDA4?9. #D< ;484A<< >B?<K9EF64 ;4C<E9= :GDA4?4, CB?GK49@OI ;4 
B8<A ;4CDBE A9 <@99F E@OE?4 CD96OL4FP QFB ;A4K9A<9. "L<5>< A9 5G89F, AB 5G89F C9-
D98464FPES (HBD@<DB64FPES 6 D97<EFD4I) FB?P>B QFB @4>E<@4?PAB9 >B?<K9EF6B  ;4C<E9=. 
 
$97<EFD 93 - >B?<K9EF6B >4A4?B6. #4D4@9FD @B:9F 5OFP <ECB?P;B64A 8?S D4;5BD>< 
84AAOI. 
 
$97<EFDO 94-109 4 >B8O F<CB6 74;B6 CB >4A4?4@ . #B 86G@ >4A4?4@ 6 B8AB@ D97<EFD9. 
 ?48L<=  54=F - 8?S >4A4?4 E A9KёFAO@ AB@9DB@ CD< EKёF9 E 98<A<JO, EF4DL<= 54=F 
4 8?S  >4A4?4 E KёFAO@ AB@9DB@. 
 
�B8O F<CB6 74;B6: 
1 3 CO   9  3 Cl2 
2 3 CH4  10 3 F2 
3 3 NH3  11 3 HCl 
4 3 H2   12 3 HF 
5 3 O2   13 3 C3H8 
6 3 CO2  14 3 C6H14 
7 3 H2S  15 3 O3 
8 3 SO2  16 -  NO2 
 
'EF4AB6 >B?<K9EF6B ;4C<E9= :GDA4?4, EK<FO649@OI ;4 B8<A ;4CDBE. 
�4C<EP 6 D97<EFD 112. #D< 6>?RK9A<< CD<5BD4  GEF4A46?<649FES ;A4K9A<9 1. �B BF>?R-
K9A<S CD<5BD4 GEF4AB6?9AAB9 ;A4K9A<9 EBID4AS9FES. 
 
'EF4AB6 AB@9D ;4C<E< :GDA4?4, E >BFBDB= A4K<A49FES KF9A<9 . 
!9CBED98EF69AA4S ;4C<EP 6 D97<EFD 111 <?<  GEF4AB6 CB 84F9. 
#D< 6>?RK9A<< CD<5BD4  GEF4A46?<649FES ;A4K9A<9 1.  
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'EF4AB6?9AAB9 ;A4K9A<9 E F9K9A<9@ 6D9@9A< @B:9F >BDD9>F<DB64FPES 6 CDBJ9EE9 J<>-
?<K9E>B7B ;4CB?A9A<S :GDA4?4. 
 
!9CBED98EF69AA4S ;4C<EP 6 D97<EFD 111. 
�E?< ;4C<EO649@B9 K<E?B CD96OL49F >B?<K9EF6B ;4C<E9= 6 :GDA4?9, FB GEF4A46?<649F-
ES AB@9D CBE?98A9= ;4C<E< < CD<;A4> BL<5>< 6 D97<EFD9 CD<;A4>B6 110.  
 
'EF4AB6 CB 84F9.  
'EF4A46?<649FES AB@9D C9D6B= BF A4K4?4 :GDA4?4  ;4C<E<  E ;484AAB= 84FB=. 
#D< 5B?PLB@ >B?<K9EF69 ;4C<E9= 6 :GDA4?9 QF4 CDBJ98GD4 @B:9F ;4ASFP A9>BFBDB9 
6D9@S, CBQFB@G C9D98 A4K4?B@ J<>?4 KF9A<S ;4C<E9= <; :GDA4?4 A9B5IB8<@B CDB69D<FP 
CD<;A4>  ;469DL9A<S < D9;G?PF4F ;469DL9A<S KF9A<9@ D97<EFD4 110.  
 �?S GEF4AB64 AB@9D4 ;4C<E< CB 84F9 6OCB?AS9FES ;4C<EP 7B84, @9ESJ4 < 8AS @9ESJ4 6 
D97<EFDO 113, 114 < 115 EBBF69FEF69AAB, 4 ;4F9@ 6OCB?AS9FES ;4C<EP ;A4K9A<S 0x80 6      
D97<EFD CD<;A4>B6 110.  
�B8 ;4C<EO649FES 6 EB>D4MёAAB@ 6<89, F.9. 869 CBE?98A<9 J<HDO. 
� <EIB8AB@  EBEFBSA<< CD< 6>?RK9A<< CD<5BD4 6 D97<EFDO 113-115 ;4C<EO649FES F9-
>GM4S 84F4. 
 
 
$97<EFD CD<;A4>B6  110. 
 ?48L<= 54=F D97<EFD4: 
 

7 6 5 4 3 2 1 0 

'EF4AB6>
4 CB 84F9 

     �8D9E A9 
GF4AB6?9A 

�8ёF 
B5D45B
F>4 

 
 
�<F 0 - <8ёF B5D45BF>4, 48D9E A9 EHBD@<DB64A. 
�<F 1 - 48D9E CB ;484AAO@ C4D4@9FD4@ A9 GEF4AB6?9A. 
�<F 7 4 GEF4AB6>4 48D9E4 CB 84F9.  
 
�<F 0. 'EF4A46?<649FES 6 98<A<JG CD< ;4CGE>9 GEF4AB6>< AB@9D4 ;4C<E< :GDA4?4 CB 
84F9. %5D4EO69FES 6 AB?P CD< ;469DL9A<<. 
�<F 1. 'EF4A46?<649FES 6 1 >4> CD< A9CBED98EF69AAB= ;4C<E< 6 D97<EFD 111, F4> < CD< 
GEF4AB6>9 CB 84F9, 9E?<  48D9E CB ;4CDBEG GEF4AB6?9A A9 5O?. 
�<F 7.  'EF4A46?<649FES CD< ;4CGE>9 GEF4AB6>< AB@9D4 ;4C<E< CB 84F9 < BEF4ёFES 6 
GEF4AB6?9AAB@ EBEFBSA<< < CB ;469DL9A<R GEF4AB6>< CB 84F9, A9;46<E<@B BF D9;G?P-
F4F4 ;469DL9A<S. 
 
 
+F9A<9 84AAOI <; :GDA4?4. 
"5?4EFP D97<EFDB6, EB89D:4M<I 84AAO9 ;4C<E9= :GDA4?4 4 120-230. 
�OCB?AS9FES KF9A<9 D97<EFDB6, A4K<A4S EB 120. 
 B:AB EK<FO64FP 6E9 D97<EFDO, AB D94?PAB A9B5IB8<@B9 <I >B?<K9EF6B D4EEK<FO649F-
ES >4>:   
(�B?<K9EF6B ;4C<E9=, EK<FO649@OI ;4 B8<A ;4CDBE) * (�?<A4 ;4C<E< 6 >B?<K9EF69 D97<-
EFDB6) + 2. 
 
 4>E<@4?PAB9 >B?<K9EF6B ;4C<E9=, EK<FO649@OI ;4 B8<A ;4CDBE EB89D:<FES 6 D97<EFD9 
92. 
�?<A4 ;4C<E< 6 >B?<K9EF69 D97<EFDB6  EB89D:<FES 6 D97<EFD9 91. 
 
#B?GK49@O9 84AAO9: 
120 - F9>GM<= A4K4?PAO= AB@9D ;4C<E<, E >BFBDB= HBD@<DB64?<EP 84AAO9 ;4C<E9= <; 



 

73 
 

:GDA4?4 
121 3 >B?<K9EF6B D94?PAB CB?GK9AAOI  ;4C<E9=. �E?< K<E?B @9APL9 GEF4AB6?9AAB7B 
>B?<K9EF64 ;4CD4L<649@OI ;4C<E9=, FB QFB S6?S9FES CD<;A4>B@ >BAJ4 :GDA4?4. 
�4?99 E?98GRF 84AAO9 ;4C<E9= :GDA4?4. 
�?S >4:8B= ;4C<E< 4 84F4 < 6D9@S ;4C<E<: 
�B8 4 @?48L<= 54=F 
 9ESJ, 89AP .   9ESJ 4 EF4DL<= 54=F,  �9AP 4 @?48L<= 54=F. 
+4EO, @<AGFO. +4EO -  4EF4DL<= 54=F,  @<AGFO 4 @?48L<= 54=F. 
�4?99 CB >4:8B@G >4A4?G. 
#D<;A4>< EBEFBSA<S CB >4A4?G (@?48L<= 54=F D97<EFD4). 
�A4K9A<9 >BAJ9AFD4J<< 74;4 CB >4A4?G 6 HBD@4F9 E C?464RM9= FBK>B= IEEE 754. �64 
D97<EFD4. #BDS8B> E?98B64A<S: @?48L<9 864 54=F4 K<E?4, EF4DL<9 864 54=F4 K<E?4. 
 
#D<;A4>< EBEFBSA<S >4A4?4 EBBF69FEF6GRF CD<A<@49@O@ 6 ;4CDBE4I A4 CB?GK9A<9 F9-
>GM<I ;A4K9A<= CB >4A4?4@: 
 

7 6 5 4 3 2 1 0 

�>F<69A "F>4;  �4AAO9 
7BFB6O 

�OIB8 6 BFD<-
J4F. B5?4EFP 

!4DGL9A. CB 
#% 3 

!4DGL9A. 
CB #% 2 

!4DGL9A. 
CB #% 1 

 
�>F<69A3>4A4? 4>F<69A(B5D454FO649FES). 

"F>4; 3 ?<5B BF>4; A4 ?<A<< E6S;< 84FK<>4 E 5?B>B@ <A8<>4J<<, ?<5B 84FK<> A9 CB8>?RK9A, 
?<5B84FK<>A9<ECD469A. 
 
�4AAO9 7BFB6O 3 CD< 6>?RK9A<< CD<5BD4 <?< CB8>?RK9A<< 84FK<>4 6O89D:<649FES <AF9D-
64?  6D9@9A< A4 GEF4AB6 E9AEBDB6 6 D45BK99 EBEFBSA<9 < 6 F9K9A<9 QFB7B 6D9@9A< <;@9D9A<9 
A9 698ёFES. #BE?9  CB?GK9A<S C9D6OI D9;G?PF4FB6 GEF4A46?<649FES  CD<;A4> 7BFB6ABEF< 84A-
AOI. 
 
�OIB8 6 BFD<J4F9?PA. B5?4EFP 3 6OIB8 6 BFD<J4F9?PAGR B5?4EFP ;4 ;484AAO9 CD989?O. 
 
!4DGL9A<9 CB #% 1 3 A4DGL9A<9 CB C9D6B@G CBDB7G ED454FO64A<S. 
 
!4DGL9A<9 CB #% 2 3 A4DGL9A<9 CB 6FBDB@G CBDB7G ED454FO64A<S. 
 
!4DGL9A<9 CB #% 3 3 A4DGL9A<9 CB FD9FP9@G CBDB7G ED454FO64A<S. 
 
 
#BE?9 ?R5B7B KF9A<S <; ;484AAB= B5?4EF< D97<EFDB6 A4K4?PAO= AB@9D ;4C<E<  :GDA4?4 8?S 
CBE?98B64F9?PAB7B KF9A<S G69?<K<649FES A4 K<E?B C9D984AAOI ;4C<E9= < A9 ;46<E<F BF K<E?4 
D97<EFDB6, G>4;4AAOI 6 ;4CDBE9. 
 
$97<EFDO 230-245. 
$97<EFDO EB89D:4F 84AAO9 B 98<A<J4I <;@9D9A<S CB >4A4?4@. 
#B 86G@ >4A4?4@ 6 B8AB@ D97<EFD9.  ?48L<= 54=F - 8?S >4A4?4 E A9KёFAO@ AB@9DB@ CD< 
EKёF9 E 98<A<JO, EF4DL<= 54=F 4 8?S  >4A4?4 E KёFAO@ AB@9DB@. 
�4:8O= 54=F E?B64 EB89D:<F  >B8 98<A<JO <;@9D9A<S.  ?48L<9 3 5<F4 
�B8 98<A<JO <;@9D9A<S:  000 4 @7/@3 
                001 4 B5.% 
            010 4 @7/? 
            011 4 @>7/@3 
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#D<?B:9A<9 � (ECD46BKAB9).  
�!%&$'�*�3 CB D4EK9FG < @BAF4:G ?<A<= E6S;< 5?B>B6 74;B4A4?<;4FBD4 «)B55<F-&» 

 

�4;B4A4?<;4FBD  «)B55<F-&» 8?S E6S;< @9:8G 5?B>4@< <ECB?P;G9F EF4A84DFAO= <A-
F9DH9=E RS-485. �B7<>4 D45BFO GEFDB=EF64 ;4>?RK49FES 6 FB@, KFB 5?B> <A8<>4J<< CB-
BK9D98AB BCD4L<649F 6E9 5?B>< 84FK<>B6, >4:8B@G <; >BFBDOI CD<E6B9A E6B= <A8<6<8G-
4?PAO= AB@9D (AB@9D >4A4?4 E6S;< 3 ''48D9E''), >BFBDO= A4C9K4F4A A4 L<?P8<>9, ;4>D9C-
?9AAB@ A4 5?B>9 84FK<>B6. �?B> 84FK<>B6, CD<AS6 ;4CDBE EB E6B<@ 48D9EB@, BCD989?S9F  
>B@4A8G, >BFBDGR A9B5IB8<@B 6OCB?A<FP. #BE?9 6OCB?A9A<S >B@4A8O 5?B> 84FK<>B6 
C9D9849F 6 ?<A<R (8?S 5?B>4 <A8<>4J<<) BF69FAGR CBEO?>G, 6 >BFBDB= EB89D:<FES <A-
HBD@4J<S B5 <;@9D9AAB= >BAJ9AFD4J<< >BAFDB?<DG9@B7B 74;4 < AB@9D9 (''48D9E9'') 5?B>4 
84FK<>B6, C9D9846L9@ <AHBD@4J<R. 

�A8<>4J<S D9;G?PF4FB6 <;@9D9A<S CB >4:8B@G >4A4?G 6 5?B>9 <A8<>4J<< :9EF>B EB-
BF69FEF6G9F QFB@G AB@9DG, A9;46<E<@B BF @9EF4 GEF4AB6>< < FB7B > >4>B@G D4;N9@G E 
A48C<EPR «> 84FK<>4@» BA CB8>?RK9A. #BQFB@G, 6B <;59:4A<9 BL<5B> 6 <AF9DCD9F4-
J<< D9;G?PF4FB6 <;@9D9A<S, CD< @BAF4:9 74;B4A4?<;4FBD4 6 @9EF4I GEF4AB6>< 5?B-
>B6 84FK<>B6 A9B5IB8<@B ;4>D9C<FP F45?<JG, 6 >BFBDB= 5G89F G>4;4A AB@9D 84FK<-
>4, AB@9D >4A4?4 <;@9D9A<S < A4;64A<9 >BAFDB?<DG9@B7B 74;4. #D< CB6FBDAB@ @BA-
F4:9 (CBE?9 CB69D>< <?< D9@BAF4) 5?B>< 84FK<>B6 A9B5IB8<@B @BAF<DB64FP 6 FBK-
AB@ EBBF69FEF6<< E D4A99 GEF4AB6?9AAO@< F45?<J4@<. 

�<A<< E6S;< CDB>?48O64RFES @98AO@ K9FOD9ICDB6B8AO@ >459?9@ E C?BM48PR E9-
K9A<S CDB6B8B6 A9 @9A99 0.75 @@2. $9>B@9A8G9FES <ECB?P;B64FP >459?< @4D>< <LIYY 4 x 
0.75= <?<  <#�% 4 x 0.75=. � E?GK49 A9B5IB8<@BEF< (CB D9;G?PF4F4@ D4EK9F4) 6B;@B:AB 
<ECB?P;B64A<9 >459?S E 5B?PL9= C?BM48PR E9K9A<S CDB6B8B6. 

!4;A4K9A<9 >BAF4>FB6 D4;N9@B6 < >?9@@AOI >B?B8B>, > >BFBDO@ CB8>?RK49FES >4-
59?P, CD<6989AB 6 F45?<J4I  �.1 3 �.5. 

�?S G8B5EF64 CDB>?48>< ?<A<< < <ECB?P;B64A<S CD<5BD4 8BCGE>49FES 89?4FP BF6B8O 
BF ?<A<< 8?<AB= 8B 20 @9FDB6. &4><9 BF6B8O @B7GF CBFD95B64FPES, A4CD<@9D, CD< CDB-
>?48>9 ?<A<< 6 >459?P->4A4?9, D4ECB?B:9AAB@ A4 5B?PLB= 6OEBF9, 6 FB 6D9@S, >4> 5?B>< 
84FK<>B6 G74DAB7B 74;4 (%") 8B?:AO A4IB8<FPES A4 6OEBF9 B>B?B 1,5 @ BF CB?4. �DG7B= 
CD<@9D <ECB?P;B64A<S >459?9=-BF6B8B6 -  @BAF4: 5?B>B6 84FK<>B6 @9F4A4 (%!4), >BFBDO9 
8B?:AO A4IB8<FPES CB8 CBFB?>B@. �?S G8B5EF64 B5E?G:<64A<S QF< 84FK<>< D9>B@9A8G9F-
ES CB8A<@4FP A4 A9B5IB8<@GR 6OEBFG FDBEB@, CDBCGM9AAO@ K9D9; 5?B>. �?S CDB69D>< < 
B5E?G:<64A<S, FDBE BE?45?SRF, < 5?B> 84FK<>B6 BCGE>4RF A4 8BEFGCAO= GDB69AP. 

#D< CDB9>F<DB64A<< >459?PAOI BF6B8B6 BF ?<A<< A9B5IB8<@B CB@A<FP, KFB 5B?PLB9 
>B?<K9EF6B BF6B8B6 < <I <;5OFBKA4S 8?<A4 GIG8L4RF GE?B6<S C9D984K< <AHBD@4J<< CB 
?<A<< E6S;<. #BQFB@G, CD< CDB9>F<DB64A<< ?<A<< E6S;<, A9 E?98G9F 89?4FP BF6B8O BF ?<-
A<< 8?<AB= 5B?PL9=, K9@ QFB 89=EF6<F9?PAB A9B5IB8<@B. 
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!4 5B>B6B= C4A9?< 5?B>4 <A8<>4J<< GEF4AB6?9AO D4;N9@O DB-09M, CD98A4;A4K9A-
AO9 8?S CB8>?RK9A<S ?<A<< E6S;< E 5?B>4@< 84FK<>B6. $4;N9@O <@9RF @4D><DB6>G ''� 
84FK<>4@''. � >4:8B@G D4;N9@G @B:AB CB8>?RK<FP BF 1 8B 16 5?B>B6 84FK<>B6 6>?RK9A-
AOI «7<D?SA8B=» (E@. D<EGAB> �.1). #B8DB5AO9 EI9@O 84AO 6 E5BDA<>9 ��010.00.000-09 

14 «�4;B4A4?<;4FBD '')B55<F-&''. %I9@4 Q?9>FD<K9E>4S EB98<A9A<=». 
 

 

                � E?GK49, 9E?< 6 >4:8B= ?<A<< GEF4A46?<649FES FB?P>B B8<A 5?B> 84FK<>B6 3 
EI9@4 CB?GK49F B5B;A4K9A<9 ''�69;84''. �4D<4AFO CB8>?RK9A<S 5?B>B6 84FK<>B6 CB EI9@9 
''�69;84'' 84AO A4 D<E. �.2. 

 
 

$<E �.2 #B8>?RK9A<9 5?B>B6 84FK<>B6 <ECB?A9A<S �21(;)  �22 (;) («;69;84») 
CB EI9@9 ''�69;84''.  

$<E �.1 %I9@4 EB98<A9A<S ''�<D?SA84''. 
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              �4;B4A4?<;4FBD «)B55<F-&» 6 <ECB?A9A<< �22 (E >D9C?9A<9@ A4 DIN-D9=>G) 
>B@C?9>FG9FES 5?B>4@< >B@@GF4J<<, 6 B5S;4F9?PAB@ CBDS8>9 6IB8SM<@< 6 EBEF46 CD<5B-
D4. � QFB@ E?GK49 E6S;P BEGM9EF6?S9FES CB 9-:<?PAB@G >459?R, E A9CBED98EF69AAB= C9-
D984K9= >B@4A8 C9D9>?RK4RM<@ D9?9. #BQFB@G, 8?<A4 >459?S CB G@B?K4A<R 3 0.5 @9FD4 
(CB ;4>4;G 3 5 @). 

           �4;B4A4?<;4FBD «)B55<F-&» <ECB?A9A<S �21 >B@C?9>FG9FES 5?B>4@< >B@@G-
F4J<< �$10. %6S;P 5?B>4 <A8<>4J<< E 5?B>4@< �$10 BEGM9EF6?S9FES CB <AF9DH9=EG RS-

485. �?7BD<F@ D45BFO 5?B>4 �$10 4A4?B7<K9A 4?7BD<F@G D45BFO 5?B>B6 84FK<>B6. �4:-
8O= 5?B> >B@@GF4J<< �$10 <@99F E6B= <A8<6<8G4?PAO= AB@9D (AB@9D >4A4?4 E6S;< 3 
''48D9E''), >BFBDO= A4C9K4F4A A4 ?<J96B= C4A9?<. #D< CBEO?>9 >B@4A8O 5?B> <A8<>4J<< 
B5D4M49FES > 5?B>G >B@@GF4J<< E EBBF69FEF6GRM<@ 48D9EB@. #BQFB@G ?B7<>4 D45BFO 
GEFDB=EF64 A9 ;46<E<F BF CBDS8>4 6>?RK9A<S 5?B>B6 >B@@GF4J<< �$10. 

�?S G8B5EF64 @BAF4:4 A4 >BDCGE9 5?B>4 >B@@GF4J<< GEF4AB6?9AO 864 D4;N9@4 , 
<@9RM<9 B5M99 B5B;A4K9A<9: «RS485». 1F< D4;N9@O A4 C?4F9 EB98<A9AO 6 C4D4??9?P. 
#BQFB@G, 6 E?GK49, 9E?< QFB 5G89F A9B5IB8<@B, QF< D4;N9@O @B:AB <ECB?P;B64FP 8?S BD-
74A<;4J<< EB98<A9A<S ''�<D?SA84 59; BF6B8B6''. #BE?98A<= 6 7<D?SA89 (E6B5B8AO=) D4;N-
9@ A9B5IB8<@B <ECB?P;B64FP 8?S CB8>?RK9A<S A47DG;BKAB7B D9;<EFBD4. 

� E?GK49, 9E?< ?<A<S E6S;< @BAF<DG9FES A4 5B?PLB= 6OEBF9, FB @B:AB <ECB?P;B64FP 
EI9@G ''�<D?SA84 E BF6B84@<'' (E @BAF4:AO@< >BDB5>4@<).  

  
�?S CB8>?RK9A<S BF6B8B6 D9>B@9A8G9FES <ECB?P;B64FP @BAF4:AO9 (D4EC49KAO9) >B-

DB5><. #B FD95B64A<R >?<9AF4 """ �AHBD@4A4?<F<>4 >B@C?9>FG9F 74;B4A4?<;4FBDO 
«)B55<F-&» @BAF4:AO@ >B@C?9>FB@  ��.   BAF4:AO= >B@C?9>F EBEFB<F <; @BAF4:AB= 
>BDB5>< «Tyco-67049» < K9FOD9I >?9@@AOI ;4:<@B6 «WAGO 222-413»  (E@. D<E. �3- �4).  

 
 

 

 
$<E.�.3.  BAF4:AO= >B@C?9>F  ��    $<E.�.4.   BAF4:AO= >B@C?9>F  ��  EB  

EASFB= >DOL>B= 
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#D< D4EK9F9 < @BAF4:9 ?<A<= E6S;< A9B5IB8<@B GK<FO64FP B7D4A<K9A<S 86GI 6<8B6: 
- B7D4A<K9A<9 6ABE<@B7B D94>F<6AB7B EBCDBF<6?9A<S; 
- B7D4A<K9A<9 6ABE<@B7B 4>F<6AB7B EBCDBF<6?9A<S. 
 

 
"7D4A<K9A<9 6ABE<@B7B D94>F<6AB7B EBCDBF<6?9A<S 

 
1. �?<A4 >459?9= 3 BF6B8B6 BF ?<A<< A9 8B?:A4 CD96OL4FP 20 @9FDB6. #B-

6B;@B:ABEF< BF6B8O A9B5IB8<@B 89?4FP @<A<@4?PAB= 8?<AO. 
2. %G@@4DA4S 8?<A4 ?<A<< E6S;< A9 8B?:A4 CD96OL4FP 1200 @9FDB6 (6 EG@@4DAGR 

8?<AG ?<A<< 6IB8<F EG@@4 8?<AO 6E9I >459?9= ?<A<<, A9 EK<F4S BF6B8B6 > 5?B>4@ 84FK<-
>B6,  C?RE 8?<A4 BF6B84 > CBE?98A9@G 6 7<D?SA89 5?B>G 84FK<>B6). 

3. � GEFDB=EF69 BF6B84 > CBE?98A9@G 6 7<D?SA89 5?B>G 84FK<>B6 @9:8G CDB6B84@< 
«D(-) RS485» < «D(+) RS485» A9B5IB8<@B GEF4AB6<FP A47DG;BKAO= D9;<EFBD (560 Ω  0.25 

�F).  
4. �4FK<>< E 5?B>B@ <E>DB;4M<FO «)B55<F-&�» - 8BCGE>4RF EB98<A9A<9 FB?P>B 6<84 

;69;84. !47DG;BKAO9 D9;<EFBDO 6EFDB9AO 6 5?B>< E9AEBDB6 < 5?B>< <E>DB;4M<FO. #D< 
@BAF4:9 84FK<>B6 E 5?B>B@ <E>DB;4M<FO «)B55<F-&�» - GEF4AB6>4 A47DG;BKAOI D9;<-
EFBDB6 A9 FD95G9FES. 

5. - !98BCGEF<@B BEGM9EF6?SFP D4;6B8>G ?<A<= CB >BAH<7GD4J<< «;69;84» @9FB-
8B@ CB8>?RK9A<S >459?9= BF D4;?<KAOI ?GK9= «;69;8O» > B8AB@G D4;N9@G A4 5?B>9 
<A8<>4J<<. 

 

 

"7D4A<K9A<9 6ABE<@B7B 4>F<6AB7B EBCDBF<6?9A<S 

 

1. "EAB6AB9 FD95B64A<9, BCD989?SRM99 69?<K<AG 4>F<6AB7B EBCDBF<6?9A<S >459?S, 
A9B5IB8<@BEFP CB84K< > 5?B>G 84FK<>B6 A4CDS:9A<S C<F4A<S A9 @9A99 9.0 �. #D< D4EK9F9 
D9>B@9A8G9FES <ECB?P;B64FP ;A4K9A<9 A9B5IB8<@B7B C<F4RM97B A4CDS:9A<S 9.5 �, KFB 
EB;84EF A9B5IB8<@O= ;4C4E 8?S >B@C9AE4J<< F4><I H4>FBDB6 >4>: 

- G69?<K9A<9 C9D9IB8AB7B EBCDBF<6?9A<S D4;N9@B6 < ;4:<@AOI >B?B8B> ;4 EK9F 
B><E?9A<S; 

- A9D4EK9FAB7B G69?<K9A<S EBCDBF<6?9A<S >459?S ;4 EK9F CDB>?48>< >459?S 5B?PL9= 
8?<AO (89E ;4C4EB@99); 

- GIB8 C<F4RM97B A4CDS:9A<S ;4 EK9F EF4D9A<S 5?B>B6 C<F4A<S <?< 8DG7<I H4>FBDB6. 
2.  #D< D4EK9F9 ?<A<< E6S;< A9B5IB8<@B GK<FO64FP C489A<9 A4CDS:9A<S 6 CDB6B-

84I. "EB59AAB QFB FD95B64A<9 4>FG4?PAB 8?S CDBFS:9AAOI ?<A<= < CD< CB8>?RK9A<< 
5B?PLB7B >B?<K9EF64 5?B>B6 84FK<>B6 A4 B8AG ?<A<R. 
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3. �?S D4EK9F4 CD<A<@49@ EBCDBF<6?9A<9 B8AB7B @9FD4 @98AB7B CDB6B84 E C?BM4-
8PR E9K9A<S 1 @@2 D46AO@ 0.017 Ω. 'K<FO64S, KFB FB> C<F4A<S CDBIB8<F CB B8AB@G CDB-
6B8G > 84FK<>G, 4 CB 6FBDB@G CDB6B8G B5D4FAB, G864<649@ 69?<K<AG EBCDBF<6?9A<S >459-
?S. &.9. 8?S D4EK9F4 <ECB?P;G9@ ;A4K9A<9 0.034 Ω 8?S B8AB7B @9FD4 >459?S, CD< C?BM4-
8< E9K9A<S CDB6B8B6 1 @@2.  

4.  �?S D9>B@9A8B64AAB7B >459?S E C?BM48PR E9K9A<S 0.75 @@2
 EBCDBF<6?9A<9 

B8AB7B @9FD4 >459?S D46AB 0.046 Ω. 
5.  �?S >BAH<7GD4J<< ?<A<< E6S;< «;69;84» CD< <ECB?P;B64A<< >459?S E @98AO@< 

:<?4@< E C?BM48PR E9K9A<S 0.75 @@2 CD989?PAO9 8?<AO >459?S EBEF46?SRF: 
- �?S A96;DO6B;4M<M9AAB7B <ECB?A9A<S: 
 5?B> <A8<>4J<< 3 5?B> 84FK<>B6 F9D@B>4F4?<F<K9E><= <?< BCF<K9E><= - A9 

@9A99 830 @; 
 5?B> <A8<>4J<< 3 5?B> 84FK<>B6 Q?9>FDBI<@<K9E><= A9 @9A99 1200 @; 
- #D< <ECB?P;B64A<< 84FK<>4 E 5?B>B@ <E>DB;4M<FO «)B55<F-&�»:  
 5?B> <A8<>4J<< 3 5?B> <E>DB;4M<FO  A9 @9A99 1200 @; 
 5?B> <E>DB;4M<FO 3 5?B> C<F4A<S CB6OL9AAB= A489:ABEF< (�##!) 3 200 @; 
 5?B> <E>DB;4M<FO 3 5?B> E9AEBDB6 F9D@B>4F4?<F<K9E><= <?< BCF<K9E><= A9 

@9A99 830 @; 
 5?B> <E>DB;4M<FO 3 5?B> E9AEBDB6 Q?9>FDBI<@<K9E><= A9 @9A99 1200 @. 
6.  �?S >BAH<7GD4J<< ?<A<< E6S;< «�<D?SA84» A9B5IB8<@B CDB<;69EF< D4EK9F ?<-

A<<. *9?P D4EK9F4 3 G;A4FP, 69?<K<AG A4CDS:9A<S C<F4A<S, 8BL98L97B 8B CBE?98A97B 6 
7<D?SA89 5?B>4 84FK<>B6. �?S ABD@4?PAB7B HGA>J<BA<DB64A<S 74;B4A4?<;4FBD4, ;A4K9A<9 
A4CDS:9A<9 C<F4A<S 8B?:AB 5OFP: 

 A9 @9A99 9 � 8?S 5?B>B6 84FK<>B6 6 <ECB?A9A<< E 6<AFB6O@ D4;N9@AO@ >?9@-
@A<>B@  15EDGRC-3.81-04P. 

� E?GK49 9E?< QFB GE?B6<9 A9 6OCB?AS9FES A9B5IB8<@B G69?<K<FP C?BM48P E9K9-
A<S >459?S <?< G@9APL<FP >B?<K9EF6B 5?B>B6 84FK<>B6, 6>?RK9AAOI A4 B8AG 
?<A<R E6S;<. 

7.  �?S D4EK9F4 <ECB?P;G9@ E?98GRM<9 84AAO9: 
  
  

Д?я 5?B>B6 44Fч8>B6 44Fч8>B6 6 8ECB?A5A88 E 68AFB6O@ D47N5@AO@ >?5@@A8>B@: 

� 5?B>9 84FK<>B6 6 <ECB?A9A<< E 6<AFB6O@ D4;N9@AO@ >?9@@A<>B@ 15EDGRC-3.81-

04P GEF4AB6?9A <@CG?PEAO= CD9B5D4;B64F9?P C<F4A<S. &4><@ B5D4;B@, CBFD95?S9@O= 
5?B>B@ 84FK<>B6 FB>, ;46<E<F BF A4CDS:9A<S C<F4A<S, 4 CBFD95?S9@4S @BMABEFP BEF49FES 
CD4>F<K9E>< A9<;@9AAB=. 

- A4CDS:9A<9 C<F4A<S A4 6OIB89 5?B>4 <A8<>4J<< 24�; 
- @BMABEFP, CBFD95?S9@4S 84FK<>B@: 

o 8?S Q?9>FDBI<@<K9E><I 5?B>B6 84FK<>B6 59; CB8B7D964   550 @�F @4>E 
o 8?S Q?9>FDBI<@<K9E><I 5?B>B6 84FK<>B6 E CB8B7D96B@   1000 @�F @4>E 
o 8?S 5?B>B6 84FK<>B6 7BDRK<I 74;B6          1000 @�F @4>E 
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o 8?S BCF<K9E><I 5?B>B6 84FK<>B6  <OC-1=           1100 @�F @4>E 
o 8?S BCF<K9E><I 5?B>B6 84FK<>B6    <"B-1=                 750 @�F @4>E 

 

$9L4FP ;484KG D4EK9F4 ?<A<< 8?S 5?B>B6 84FK<>B6 E 6<AFB6O@ D4;N9@AO@ >?9@@A<>B@ 

D9>B@9A8G9FES E >BAJ4 ?<A<<, <ECB?P;GS E?98GRM<= 4?7BD<F@: 
1) 6E97B 6 7<D?SA89 N 5?B>B6 84FK<>B6. �4:8O= 84FK<> CBFD95?S9F A9>BFBDGR 
CBEFBSAAGR @BMABEFP Pn, FB> In < <@99F A4 6IB89 A4CDS:9A<9 C<F4A<S Un, 789 
n 3 F9>GM<= CBDS8>B6O= AB@9D 5?B>4 84FK<>4, A4K<A4S BF <EFBKA<>4 C<F4A<S 
(5?B>4 <A8<>4J<<)  

2) C9D98 >4:8O@ n 84FK<>B@ 6 J9C< C<F4A<S CD<EGFEF6G9F 4>F<6AB9 EBCDBF<6?9-
A<9, B5GE?B6?9AAB9 EBCDBF<6?9A<9@ >459?S R>45n. �?S @98AB7B >459?S, E9K9-
A<9@ 0,75 @@2 < 8?<AAB= 1 @9FD QFB ;A4K9A<9 D46AB 0,05 "@ (;89EP GK<FO64-
9FES EBCDBF<6?9A<9 B5B<I :<? C<F4A<S). #D< CDBF9>4A<< FB>4, A4 >459?9 C4-
849F A4CDS:9A<9 U>45n;  

3) CD<ASFP ;A4K9A<9 A4CDS:9A<S C<F4A<S CBE?98A97B 6 7<D?SA89 5?B>4 84FK<>B6    
(n = N) D46AO@ 9 �; 

4) D4EEK<F4FP CBFD95?S9@O= 5?B>B@ 84FK<>B6 FB> In = Pn / Un (8?S CBE?98A97B 6 
7<D?SA89 5?B>4 84FK<>B6 Un = 9 �); 

5) D4EEK<F4FP C489A<9 A4CDS:9A<S A4 K4EF< >459?S  - 8?S 
CBE?98A97B 5?B>4 84FK<>4 6 7<D?SA89 (n = N), 6 B5M9@ E?GK4<                      

; 

6) A4CDS:9A<9 A4 6IB89 CD98O8GM97B 5?B>4 84FK<>B6 5G89F  Un-1 = Un + U>45n ; 

7) CB6FBD<FP D4EK9F CB HBD@G?4@ C.4-6 8?S >4:8B7B 5?B>4 84FK<>B6 6 7<D?SA89; 
8) 6 <FB79 D4EK9F4 8B?:AB 5OFP CB?GK9AB @<A<@4?PAB9 A9B5IB8<@B9 ;A4K9A<9 
A4CDS:9A<S, >BFBDB9 A9B5IB8<@B 8?S D45BFO 6E9I 5?B>B6 84FK<>B6 7<D?SA8O:  
Umin = U1 + U>451 ; 

9) �E?< CB?GK9AAB9 Umin @9APL9 A4CDS:9A<S C<F4A<S, 6O84649@B7B <EFBKA<>B@ 
C<F4A<S (F<C. ;A4K9A<9 24 �) 3 6 7<D?SA89 5G8GF D45BF4FP 6E9 5?B>< 84FK<>B6. 
�D4=A9 :9?4F9?PAB <@9FP ;4C4E CB C<F4A<R 2-3 � (F.9. :9?4F9?PAB KFB5O CB-
?GK9AAB9 ;A4K9A<9 Umin 5O?B @9APL9 ?<5B D46AB 22 �).  
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$<E �.5  #D<@9D CBE48>< A4 >?9= <;B?SJ<BAAB= FDG5><   

1 - @9EFB CD<EB98<A9A<S CDB6B84; 
2 - <;B?SJ<S CDB6B84; 
3 - <;B?SJ<BAA4S FDG5>4; 
4 - @9EF4 ;4CB?A9A<S <;B?SJ<BAAO@ >?99@; 
5 - BEAB64A<9 LF9CE9?PAB7B D4;N9@4 

. 
 

#D< @BAF4:9 <E>DB59;BC4EAOI ?<A<= 6;DO6B;4M<M9AAB7B B5BDG8B64A<S (84FK<> E 
5?B>B@ <E>DB;4M<FO «)B55<F-&�») A9B5IB8<@B EB5?R84FP FD95B64A<S �"%&4. "8AB <; 
EC9J<H<K9E><I FD95B64A<= 3 ;4M<F4 @9EF4 C4=>< 6 D4;N9@9 E CB@BMPR <;B?SJ<BAAB7B 
>?9S. !4 D<E. �.5 849FES J<F4F4 E FD95B64A<S@< �"%& $ 51330.10-99 89�E>DB59;BC4EA4S 
Q?9>FD<K9E>4S J9CP i99 (CD<?B:9A<9 �.3).  
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#D<?B:9A<9 �. %�"$!�� 7454D<FAOI K9DF9:9= 74;B4A4?<;4FBD4 «)B55<F-&» 
 
 
 

 

 
 

 
 
 
 

$<E. �.1. �?B> <A8<>4J<<. �ECB?A9A<9 �21. 

$<E.�.2. 'A<69DE4?PA4S @BAF4:A4S >BDB5>4  �'. 
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$<E.�.3. �?B> <E>DB;4M<FO (��%). 
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$<E.�.4. �?B> E9AEBDB6 (6;DO6B;4M<M9AAO=). 
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      �)                                              �)                                                    �) 

 
 

 

 

$<E.�.5. �?B> 84FK<>B6 E D4;N9@B@ 15EDGRC-3.81-04: 

4) 3 Q?9>FDBI<@<K9E><=, F9D@B>4F4?<F<K9E><= < BCF<K9E><= ("%-1); 

5) 3 BCF<K9E><= ("%-1);  

6) 3 Q?9>FDBI<@<K9E><= (><E?BDB8). 
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$<E.�.6. �?B> >B@@GF4J<< �$ 10 . 
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�47=4G5=<5 >>=F4>F>6 5?>>>6 >><<GF4F<< �$10�. �E?>?=5=<5  16 >4=4?>6,  2 ?>D>74.

%>55<F-&. %E5<4 E>54<=5=<O 5?>>>6 >><<GF4F<< �$10� 557 <E?>?L7>64=<O <>=F46=OE >>D>5>>.

%>55<F-& E 67DO6>74M<M5==O< 44FG<>>< %>55<F-&�. �E?>?=5=<5: >F 5-< 4> 16-< >4=4?>6;
5?>> <E>D>74M<FO ??4EF<>>6O= E D47N5<4<< DB.

%>55<F-&.  �E?>?=5=<5: �21(7) -765744; D47N5<O 5?>>>6 44FG<>>6 15EDGRC-3.81-04.
�>4>?NG5=<5 44FG<>>6 - 765744.
%>55<F-&.  �E?>?=5=<5: �21(7) - 765744; D47N5<O 5?>>>6 44FG<>>6 DB9.
�>4>?NG5=<5 44FG<>>6 - 765744.

&5EF>6O= >455?L 7 �1  - (D47N5<  "�OE>4 ��" - ��);
�455?L  W16.1 ... W16.16  - (�� - ��);
�455?L -  W2.1 ... W2.16 -  (D47N5< "�OE>4 ��" - <>=F46=4O >>D>5>4 ���) F5?L ��.

%>55<F-& E 67DO6>74M<M5==O< 44FG<>>< %>55<F-&�. �E?>?=5=<5: >F 1-7> 4> 4-E >4=4?>6;
5?>> <E>D>74M<FO ??4EF<>>6O= E D47N5<4<< DB.

%>55<F-&. �E?>?=5=<5: 5?>>< 44FG<>>6 �21(7) - 7<D?O=44; 
D47N5<O 5?>>>6 44FG<>>6 15EDGRC-3.81-04.
�>=F46=4O >>D>5>4 Tyco-67049  E <>=F46=>= ??4F>= (���).
�>4>?NG5=<5 44FG<>>6 - 7<D?O=44.



Èçì

Èí
â.
N 

  
ïî

äë
.

Ëèñò

Ïî
äï

.  
è 

 ä
àò

à
Âç

àì
åí

 è
íâ

.  
N

Ñï
ðà

â.
  

N
Ïå

ðâ
. ï

ðè
ìå

í.

N äîêóì. Äàòà

Ëèñò

Èí
â.
 N

  
äó

áë
.

Ïî
äï

. è
 ä

àò
à

Ïîäï.

22

21

18

17

15

20

19
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16

%E5<4 ?>4>?NG5=<O F>>>6>7> 6OE>44 E >5M<< ??NE><

%E5<4 ?>4>?NG5=<O F>>>6>7> 6OE>44 E >5M<< <<=GE><

$47N5<O:
- �?>> 44FG<>>6 E D47N5<>< 15EDGRC-3.81-04;
- �?>> 44FG<>>6 c D47N5<><  DB9M;
- �?>> <=4<>4F<<.

�4<<5=>64=<5

$47N5<O:
- �?>> E5=E>D>6;
- �?>> <E>D>74M<FO;
- �?>> ?<F4=<O ?>6OL5==>= =4456=>EF< (����).

$47N5<O:
- �?>> =47DG7>G=>7> D57<EF>D4 6 D47N5<5 (��$);
- �?>> >><<GF4F<< �$10�.

ÈÀ010.00.000-09 Ý4

&5EF>6O= >455?L 7 �1;
�455?L W12.1 ... W12.16  -  (�?>> 44FG<>>6 - �?>> <=4<>4F<<);
�455?L - W14.1 ... W14.4 - (�>=F46=4O >>D>5>4 - <>=F46=4O >>D>5>4 ���) F5?L �$10�.

&5EF>6O= >455?L �2, 
�455?L - W5.1 - (�� - �$10�), W5.2  ... W5.5  - (�$10� - �$10�);
�455?L - W6  -  (�?>> <=4<>4F<< - �><?LNF5D (RS-232));
�455?L - W7  -   (�?>> <=4<>4F<< - �><?LNF5D (RS-485).

�455?L -  W3.1 ... W3.16  -  (�?>> <=4<>4F<< - <>=F46=4O >>D>5>4 ���) F5?L ��;
�455?L - W4.1 ... W4.15  -  (�>=F46=4O >>D>5>4 - <>=F46=4O >>D>5>4 ���)  F5?L ��.

&5EF>6O= >455?L 7 �101:
�455?L -  W108.1 ... W108.16  -  (�?>> E5=E>D>6 - �?>> <E>D>74M<FO):
&5EF>6O= >455?L 7 �102, >455?L  W109.1 ... W109.16  -  (�?>> E5=E>D>6 - �?>> E5=E>D>6)
&5EF>6O= >455?L 7 �2:
�455?L  - W9.1 ... W9.16 -  (�?>> <E>D>74M<FO - �?>> <=4<>4F<<).

&5EF>6O= >455?L 7 �3:
�455?L - W10.1 ... W10.16  (�?>> <E>D>74M<FO - ����);
&5EF>6O= >455?L 7 �103  -  (�?>> E5=E>D>6 - �?>> <=4<>4F<<)
�455?L - W11.1 ... W11.5 (�?>> >><<GF4F<< �$10� - <>=F46=4O >>D>5>4 ���).
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GND

D(+) RS-485
D(+) RS-485
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GND
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W4.14
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D(+) RS-485
D(+) RS-485

D(-) RS-485
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X3.MK16
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W2.15 Ìîíòàæíàÿ êîðîáêà (ÌÊÁ)
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X2.MK16
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X4.MK15
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X2.MK15
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X3.MK1
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           X5 
     "Ê áëîêó
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    X4
"Ê êîìï."
"RS-232"
(RS-485)X2.16

"Ê äàò-
÷èêàì"

X2.1
"Ê äàò-
÷èêàì"

Áëîê èíäèêàöèè

ÈÀ010.00.000-09 Ý4

*�D<<5G4=<5:
�D< <E?>?L7>64=<< >455?O
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Íàçíà÷åíèå êîíòàêòîâ áëîêîâ êîììóòàöèè
ÁÐ10Ì. Èñïîëíåíèå  16 êàíàëîâ,  3 ïîðîãà.
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  (74<>=GFO >>=F4>FO �� < ��),
- ?D< ?>44G5 464D<==>7> E<7=4?4 D5?5 "�64D<O" 6>?NG5=> (74<>=GFO >>=F4>FO �$ < ��);
"%4<>>>=FD>?L" -
- ?D< >FEGFEF6<< 464D<< D5?5 "�64D<O" 6>?NG5=> (74<>=GFO >>=F4>FO �$ < ��),
- ?D< 464D<< < >F>?NG5=<< ?<F4=<O - D5?5 "�64D<O" >F>?NG5=> (74<>=GFO >>=F4>FO �� < ��).
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Íàçíà÷åíèå êîíòàêòîâ áëîêîâ
     êîììóòàöèè ÁÐ10Ì.
Èñïîëíåíèå  16 êàíàëîâ,  2 ïîðîãà.
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GND

�>=F.&5?L

D(+) RS-485

GND

&5?L�>=F.
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+UEE

�>D<G=56O=*
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&5?L �>=F.

+Ud
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 %122.1 ... %122.16 - 
$>75F>4 PY07-4T
E >>6GE><

&5?L�>=F.

D(-) RS-485

+Ud
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Neg

%123.1 ... %123.16 - DB15F

GND

%24.1 ... %24.16 - DB9-F

 %124.1 ... %124.16 - 
$>75F>4 PY07-4T E >>6GE><

�D<<5G4=<5. �>E?5 D4E?4=>< D47N5<>6
%122.1 - %122.16 <  %123.1 - %123.16  <5EF4 ?4=><
74M<M4NFEO >5<5D<>><

 %25.1 ... %25.16 - DB9-F

 %125.1 ... %125.16 - 
$>75F>4 PY07-4T E >>6GE><

&5EF>6O= >455?L 7 �102, >455?L  W109.1 ... W109.16  -  (�?>> E5=E>D>6 - �?>> E5=E>D>6)
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               &5EF>6O= >455?L 7 �2 - 4?<=4 1.5 < >455?L LIYY 4 x 0,25
�455?L W9.1 ... W9.16 4?<=4 - ?> 74>47G, >455?L LIYY 4 x 0,75 <?<  LIYY 4 x 0,50.

&5EF>6O= >455?L 7 �2, >455?L  W9.1 ... W9.16 (�?>> <E>D>74M<FO - �?>> <=4<>4F<<).

�D<<5G4=<5. �>E?5 D4E?4=>< D47N5<>6 %124.1 - %124.16
<  %125.1 - %125.16  <5EF4 ?4=>< 74M<M4NFEO
>5<5D<>><

&5EF>6O= >455?L 7 �102 - 4?<=4 1 <,
>455?L LIYY  4 x 0.25;
�455?L W109.1 ... W109.16 4?<=4 - ?> 74>47G,
>455?L LIYY  4 x 0.75.

&5EF>6O= >455?L 7 �101, >455?L  W108.1 ... W108.16  -  (�?>> E5=E>D>6 - �?>> <E>D>74M<FO)

%>55<F-& E 67DO6>74M<M5==O<< 44FG<>4<< %>55<F-&�.
%>54<=<F5?L=O5 >455?< 

* �D<<5G4=<5: F65F4 ?D>6>4>6
44=O 4?O E?GG4O ?>EF46>< >455?O
LIYY 4 x 0.5 E 746>44-<77>F>6<F5?O

&5EF>6O= >455?L 7 �101 - 4?<=4 1 <,
>455?L LIYY  4 x 0.25;
�455?L W108.1 ... W108.16 4?<=4 - ?> 74>47G,
>455?L LIYY  4 x 0.75.
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D(+) RS-485

&5?L�>=F.

%9.1 ... %9.5 - 15EDGK-3.81-04P

+Ud

Neg D(-) RS-485

V(+)

GND

D(-) RS-485
�>D<G=56O=*

�5?5=O=*

$5>><5=4G5<O= >455?L LIYY 3 E 0.5. �?<=4 =5 5>?55 20 <.

GND

Pos

&5?L �>=F.

 %122.1 ... %122.16 - 
$>75F>4 PY07-4T E >>6GE><

"+22 �"

&5?L �>=F.

%26.1 ... %26.16 - DB9-M

D(+) RS-485

�>=F. &5?L

 %125 - DB9-F

"+22 �"

&5?L�>=F.

%27.1 ... %27.16 -  DB9-M

* �D<<5G4=<5: F65F4 ?D>6>4>6 44=O ?D< <E?>?L7>64=<< >455?O LIYY.
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�455?L  -  W11.1 ... W11.5 (�?>> >><<GF4F<< �$10� - <>=F46=4O >>D>5>4 ���) 

&5EF>6O= >455?L 7 �103 - 4?<=4 1 <, >455?L LIYY  4 x 0.25.

&5EF>6O= >455?L 7 �103  -  (�?>> E5=E>D>6 - �?>> <=4<>4F<<)

&5EF>6O= >455?L 7 �3 - ,��� 2E0.5 L=1.5<
�455?L W10.1 ... W10.16 ?> 74>47G.
$5>><5=4G5<O= >455?L LIYY 2 x 0.75
<?< ��% 2 E 0.75

&5EF>6O= >455?L 7 �3, >455?L W10.1 ... W10.16
  (�?>> <E>D>74M<FO - ����)

* �D<<5G4=<5: F65F4 ?D>6>4>6 
44=O 4?O E?GG4O ?>EF46>< >455?O
LIYY 2 x 0.75 E 746>44-<77>F>6<F5?O
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2

�5?O=
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4
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8
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�5?FO=*
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�>D<G=56O=

�5?F.
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V(+)

18

�>=F.

�5?5=O=�>D<G=56O=

D(+) RS-485

D(-) RS-485

%36 - DB9F

D(+) RS-485

�5?F.

GND

&5?L

�>D<G=56O=*
D(-) RS-485 D(-) RS-485

�>=F. * �D<<5G4=<5:
F65F4 ?D>6>4>6 44=O
4?O E?GG4O ?>EF46><
 >455?O LIYY 4 x 0.75
E 746>44-<77>F>6<F5?O

%30.1 ... %30.16 - DB9F

* �D<<5G4=<5: F65F4 ?D>6>4>6 44=O 4?O E?GG4O ?>EF46>< >455?O LIYY 3 x 0.75 E 746>44-<77>F>6<F5?O

D(+) RS-485

ÈÀ010.00.000-09 Ý4

�>EF46?O5FEO ?> 74?D>EG. 
$5>><5=4G5<O= >455?L LIYY 3 E 0.75  <?<  ��% 3 E 0.75.
%G<<4D=4O 4?<=4 7<D?O=4O 6 E>>F65FEF6<< E D4EG5F><, => =5 5>?55 1200 <.

�455?L  -  W15  -  (�?>> <=4<>4F<< - <>=F46=4O >>D>5>4 ���) F5?L �$10�

�455?L  -  W14.1 ... W14.4  -  (�>=F46=4O >>D>5>4 ��� - <>=F46=4O >>D>5>4 ���) F5?L �$10�.

&5EF>6O= >455?L  -  LIYY  4 x 0.5  �?<=4 1.0 <.
�455?L W12.1 ... W12.16 g>EF46?O.FEO ?> 74>47G. �?<=4  =5 5>?55 1200 <.
$5>><5=4G5<O= >455?L LIYY 4 x 0.75 <?< ��% 4 E 0.75

&5EF>6O= >455?L 7 �1,
>455?L W12.1 ... W12.16  -  (�?>> 44FG<>>6 - �?>> <=4<>4F<<)

%31.1 ... %31.16 - DB9F

�>EF46?O5FEO ?> 74>47G. $47N5<O =5 GEF4=46?<64NFEO. 
$5>><5=4G5<O= >455?L LIYY 3 E 0.75  <?<  ��% 3 E 0.75.
%G<<4D=4O 4?<=4 7<D?O=4O 6 E>>F65FEF6<< E D4EG5F><, => =5 5>?55 1200 <.
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19

GND

8

GND GND

D(+) RS-485

D(+) RS-485 " - " 6OE>4 �2

D(-) RS-485

D47N5< 15EDGRC-3.81-04

D(+) RS-485

" + " 6OE>4 �2

D(+) RS-485

�>=F.

%29.1 ... %29.16 - DB9M

�>=F. &5?L �>=F.

D(-) RS-485

V(+)

"� >><?LNF5DG RS485" 
          %4 - DB9-M

"� >><?LNF5DG RS232"
          %4 - DB9-F

GND

�OE>4
>5M<= " + " 

" - " 6OE>4 �16

" - " 6OE>4 �3

D(-) RS-485

&5?L �>=F.

   "&>>. 6OE." �E?>?=5=<5:
>5M<= ??NE (?> G<>?G4=<N).
    %3 - DB37-F

      "� 44FG<>4<"
%2.1 ... %2.16 - DB9-M

&5?L �>=F.

" - " 6OE>4 �1

Áëîê èíäèêàöèè

D(+) RS-485

�>=F.

&5?L �>=F.

D(-) RS-485

" + " 6OE>4 �16

�OE>4
>5M<= " - " 

" + " 6OE>4 �3

   "&>>. 6OE."�E?>?=5=<5:
>5M<= <<=GE (?> 74>47G).
       %3 - DB37-F

&5?L �>=F.

" + " 6OE>4 �1

D(-) RS-485

  Áëîê äàò÷èêîâ
c ðàçúåìîì  DB9M

D47N5< ''�OE>4 ��''  %1.1 ... %1.16 
15EDGRC-3.81-04

Õîááèò-Ò
Ðàçúåìû

"RS-485 > 5?>>G >><<GF4F<<"
            %5 - DB9-M

ÈÀ010.00.000-09 Ý4

Áëîê äàò÷èêîâ ñ ðàçúåìîì  15EDGRC-3.81-04
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D(-) RS-485

GND

D47N5< - 15EDGRC-3.81-04

&5?L

D(+) RS-485

         "RS485"
X9.1 ...X9.5,  X10.1 ... X10.5

R1
560E
0.25 W

560 E

R1
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Áëîê êîììóòàöèè ÁÐ10Ì

Áëîê íàãðóçî÷íîãî ðåçèñòîðà â ðàçúåìå (ÁÍÐ)

1. $57<EF>D R1 - 6O6>4=>= D57<EF>D =><<=4?><   560  �<  - 5% ,
   <>M=>EFLN 0.25 �F.  �4D>4 D57<EF>D4 < ?D><76>4<F5?L
   =5 >D<F<G=O, =4?D<<5D CFR25S.
2. �>E?5 D4E?4=>< D47N5< E>5<D45FEO E> EF4=44DF=O< >>6GE><.
3. �F65DEF<5 6 D47N5<5 74>DOFL 45F4?LN: "�=>?>4 E?5F<4?L=4O
    401006 &�&".

Õîááèò-Ò  Ðàçúåìû
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         "22 �="
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  "� 5?>>G E5=E>D>6"
%18.1 ... %18.16 - DB15�
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%19.1 ... %19.16 - DB9�

Áëîê èñêðîçàùèòû

   "� 5?>>G <E>D>74M<FO"
 %17.1 ... %17.16 - �<?>4  PY07-4ZY

Áëîê ñåíñîðîâ

         "22 �="
%20.1 ... %20.16 - DB9F
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Áëîê ïèòàíèÿ ïîâûøåííîé íàäåæíîñòè (ÁÏÏÍ)

Õîááèò-Ò ñ âçðûâîçàùèùåííûì
      äàò÷èêîì Õîááèò-ÒÂ
              Ðàçúåìû
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Áëîê èíäèêàöèè

�OE>4
>5M<= " - " 

Óñòðîéñòâî
êëèåíò

�4?DO65=<5 =4 =47DG7>G=><
D57<EF>D5 D46=>:
+ I> * R=>.
�4?D<<5D: ?D< R= = 510 �<
< F>>5 >4=4?4 = 20 mA,
=4?DO65=<5 >F=>E<F5?L=>
>5M57> ?D>6>44 D46=>
??NE 10.2 �>?LF4.

Óñòðîéñòâî
êëèåíò

�4?DO65=<5 =4 =47DG7>G=><
D57<EF>D5 D46=>:
- I> * R=>.
�4?D<<5D: ?D< R= = 510 �<
< F>>5 >4=4?4 = 20 mA,
=4?DO65=<5 >F=>E<F5?L=>
>5M57> ?D>6>44 D46=>
<<=GE 10.2 �>?LF4.
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Ñõåìà ïîäêëþ÷åíèÿ òîêîâîãî âûõîäà ñ îáùèì ìèíóñîì

Ñõåìà ïîäêëþ÷åíèÿ òîêîâîãî âûõîäà ñ îáùèì ïëþñîì


