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1. �=D>@<0F8O > @C:>2>4AB25 
!4EFBSM99 DG>B6B8EF6B CB Q>EC?G4F4J<< ($1) CD98A4;A4K9AB 8?S <;GK9A<S < CD46<?PAB= 

Q>EC?G4F4J<< GEFDB=EF64 >BAFDB?S C4D4@9FDB6 E9F< '�#% %��#�&$-�% (6 84?PA9=L9@ 
«GEFDB=EF6B», «'�#%», «<;89?<9»). $1 EB89D:<F E6989A<S B A4;A4K9A<<, GEFDB=EF69, CD<AJ<C9 
89=EF6<S '�#% %��#�&$-�%, F9IA<K9E><9 I4D4>F9D<EF<><, BC<E4A<9 D45BFO, G>4;4A<S CB 
FD4AECBDF<DB64A<R < ID4A9A<R < 8DG7<9 E6989A<S B5 <;89?<<, A9B5IB8<@O9 8?S B59EC9K9A<S 
CD46<?PAB7B < CB?AB7B <ECB?P;B64A<S 97B F9IA<K9E><I 6B;@B:ABEF9= < 59;BC4EAB= Q>EC?G4F4J<<. 

#D98CD<SF<9-<;7BFB6<F9?P BEF46?S9F ;4 EB5B= CD46B 6ABE<FP <;@9A9A<S 6 >BAEFDG>J<R < #" 
<;89?<S, A9 GIG8L4RM<9 97B I4D4>F9D<EF<><, 59; G698B@?9A<S CBFD95<F9?9=. 

 

1.1. �K45;5=85 206=>9 8=D>@<0F88 

% J9?PR 4>J9AF<DB64A<S 6A<@4A<S A4 64:AB= <AHBD@4J<< < CD98GCD9:89A<S B 6B;@B:AOI 
D<E>4I 6  A4EFBSM9@ DG>B6B8EF69 <ECB?P;GRFES E?98GRM<9 EC9J<4?PAO9 E<@6B?O. 

 

�!� �!��: �AHBD@4J<S, G>4;O64RM4S A4 D<E>< < BC4EABEF<, CD< Q>EC?G4F4J<< <;89?<S. 
 

#$� �+�!��: �ECB?P;G9FES 8?S 4>J9AF<DB64A<S 6A<@4A<S A4 64:AB= <AHBD@4J<<. 
 

�!("$ �*�/: �BCB?A<F9?PA4S <AHBD@4J<S, >BFBD4S @B:9F 5OFP CB?9;AB= 8?S 
BCF<@4?PAB7B CD<@9A9A<S <;89?<S. 

 

2. "1I0O 8=D>@<0F8O 
'EFDB=EF6B >BAFDB?S C4D4@9FDB6 E9F< CBEFBSAAB7B FB>4  '�#% %��#�&$-�%  

CD98A4;A4K9AB 8?S @BA<FBD<A74 EBEFBSA<S E9F< CBEFBSAAB7B FB>4 E E<EF9@B= ;4;9@?9A<S IT A4 
Q?9>FDBEF4AJ<SI, CB8EF4AJ<SI < <AOI B5N9>F4I. 'EFDB=EF6B CB;6B?S9F >BAFDB?<DB64FP FB> 
CB8;4DS84, A4CDS:9A<9 I6BEFB6OI Q?9@9AFB6, A4CDS:9A<9 E<@@9FD<< ��, F9@C9D4FGDG 6 
CB@9M9A<< ��, CG?PE4J<< FB>4 < A4CDS:9A<S 6 E9F<, A4CDS:9A<9 < EBCDBF<6?9A<9 <;B?SJ<< E9F< E 
6O84K9= E<7A4?B6 6OIB84 >BAFDB?<DG9@OI C4D4@9FDB6 ;4 8BCGEF<@O9 CD989?O, 4 F4>:9 
BEGM9EF6?SFP DGKAB= CB<E> @9EF4 ;4@O>4A<S CB?REB6 %"#& A4 ;9@?R 59; BF>?RK9A<S 
CBFD95<F9?9= (CD< A4?<K<< >?9M9= %��#�&$-�&). 

'�#% <@99F D4;?<KAO9 <ECB?A9A<S CB AB@<A4?PAB@G A4CDS:9A<R >BAFDB?<DG9@B= E9F< 

(24, 48, 110/220 �), @B:9F CD<@9ASFPES 6 E9FSI E 5?B>B@ HBD@<DB64A<S A9=FD4?< (�(!) A4 BEAB69 
&-B5D4;AB= @BEFB6B= EI9@O (6OD46A<64RM<@ &-@BEFB@) < E �� E 8BCB?A<F9?PAO@< (I6BEFB6O@<) 
Q?9@9AF4@<. 

'�#% <ECB?P;G9FES EB6@9EFAB EB EF4A84DFAO@ <;@9D<F9?PAO@ LGAFB@ E AB@<A4?PAO@ 
A4CDS:9A<9@ 75 @�. �?S >BAFDB?S F9@C9D4FGDO 6 CB@9M9A<< �� @B:9F <ECB?P;B64FPES 84FK<> 
DS18B20, CB8>?RK49@O= CB <AF9DH9=EG 1Wire (6 EBEF46 <;89?<S A9 6IB8<F). 

 

�!� �!��: ШGAF 8B?:9A 5OFP 6>?RK9A 6 D4;DO6 «C?REB6B=» L<AO ��! 
� CDBF<6AB@ E?GK49 '�#% 6O=89F <; EFDBS. 
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2.1. Э;5:B@>157>?0A=>ABL 
'�#% %��#�&$-�% 6 <ECB?A9A<< 110/220 � D45BF49F CD< A4CDS:9A<<, BC4EAB@ 8?S :<;A< 

< ;8BDB6PS K9?B69>4. 1?9>FDBF9IA<K9E><= C9DEBA4? 8B?:9A <@9FP 7DGCCG CB Q?9>FDB59;BC4EABEF< 
A9 A<:9 III (8BCGE> > D45BF4@ 6 Q?9>FDBGEF4AB6>4I 8B 1000 �) < B5S;4A CDB=F< <AEFDG>F4: C9D98 
A4K4?B@ D45BF. 

 

�!� �!��: � E?GK49 A4DGL9A<S CD46<? CB Q>EC?G4F4J<< <;89?<S, GEF4AB6?9AAOI 
<;7BFB6<F9?9@, @B:9F GIG8L4FPES ;4M<F4, CD<@9AS9@4S 6 84AAB@ B5BDG8B64A<<. 

 

 

�!� �!��: �D< CDB6989A<< CDB69D>< !��" A4 Q?9>FDB59;BC4EABEFP A9B5IB8<@B 
BF>?RK<FP BF GEFDB=EF64 D4;N9@ HGA>J<BA4?PAB7B ;4;9@?9A<S Х$4.

 

 

 

2.2.  0@:8@>2:0 
�;89?<9 <@99F F45?<K>G, A4 >BFBDB= G>4;4AO E?98GRM<9 84AAO9: 

– A4<@9AB64A<9 CD98CD<SF<S-<;7BFB6<F9?S <?< FB64DAO= ;A4>; 
– F<C <;89?<S; 
– F<C >BAFDB?<DG9@B= E9F<; 
– AB@9D @BAF4:AB= EI9@O <?< A4<@9AB64A<9 DG>B6B8EF64 CB Q>EC?G4F4J<<; 
– ;46B8E>B= AB@9D; 
– 84F4 <;7BFB6?9A<S (@9ESJ, 7B8). 

 

2.3. �><?;5:B ?>AB02:8 '�#% %��#�&$-�% 

 

'�#% %��#�&$-�% CBEF46?S9FES 6 E?98GRM9@ EBEF469. 
 

№ ?/? !08<5=>20=85 �>;8G5AB2> 
1 '�#% %��#�&$-�% 1 LF. 

2 $G>B6B8EF6B CB Q>EC?G4F4J<< 1 LF. 
3 �OD46A<64RM<= &-@BEF EB7?4EAB  EC9J<H<>4J<< 

4 �4FK<> F9@C9D4FGDO EB7?4EAB  EC9J<H<>4J<< 
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3. "?8A0=85 CAB@>9AB20 
 

3.1. !07=0G5=85 8 ?@8=F8? @01>BK '�#% %��#�&$-�% 

'�#% BEGM9EF6?S9F >BAFDB?P FB>4 ;4DS84-D4;DS84 ��, BCD989?9A<9 B5DO64 J9C< ��, 
>BAFDB?P E<@@9FD<< ��, >BAFDB?P F9@C9D4FGDO 6 CB@9M9A<< <?< L>4HG ��, >BAFDB?P CG?PE4J<= 
;4DS8AB7B  FB>4 < A4CDS:9A<S, >BAFDB?P A4CDS:9A<S < EBCDBF<6?9A<S <;B?SJ<< CB?REB6 %"#& 
BFABE<F9?PAB ;9@?<, BCD989?9A<9 ё@>BEF< %"#& < DGKAB= CB<E> @9EF4 CB6D9:89A<S <;B?SJ<< 6 
E?GK49 9ё EA<:9A<S (CD< A4?<K<< >?9M9= %��#�&$-�&). 

'�#% CB8>?RK49FES > Q?9@9AF4@ %"#& 6 EBBF69FEF6<< EB E?98GRM9= @A9@BEI9@B=. 

#D< A4?<K<< 6 E9F< F<CB6B= &-B5D4;AB= %�� A4 BEAB69 86GI D9;<EFBDB6 EBCDBF<6?9A<9@ 
1,1 >"@ < D9?9 $!-51, 6>?RK9AAB7B @9:8G B5M9= FBK>B= D9;<EFBDB6 < ;9@?ё=, <?< <AB7B 
6OD46A<64RM97B &-@BEF4, ED98ASS FBK>4 &-@BEF4 BF>?RK49FES BF D45BK97B ;4;9@?9A<S 
>BAFDB?<DG9@B= E9F< < CB8>?RK49FES > '�#%. �?S >BAFDB?S FB>4 ;4DS84-D4;DS84 �� < CG?PE4J<= 
;4DS8AB7B FB>4 CD<@9AS9FES EF4A84DFAO= LGAF E AB@<A4?PAO@ 6OIB8AO@ <;@9D<F9?PAO@ 

A4CDS:9A<9@ 75 @�. 
'EFDB=EF6B CBEFBSAAB >BAFDB?<DG9F A4CDS:9A<9 E9F< < FB> ;4DS84-D4;DS84 ��. #4D4??9?PAB 

CDB<EIB8<F >BAFDB?P EBCDBF<6?9A<S <;B?SJ<< @9FB8B@ FDёI BFEKёFB6 6B?PF@9FD4 < F9@C9D4FGDO 6 
CB@9M9A<< (L>4HG) �� (CD< A4?<K<< 84FK<>4). �BAFDB?P E<@@9FD<< �� < >BAFDB?P A4CDS:9A<S 
I6BEFB6OI Q?9@9AFB6 �� CDB<EIB8<F B8AB6D9@9AAB E >BAFDB?9@ EBCDBF<6?9A<S <;B?SJ<<. 
"EAB6AO9 >BAFDB?<DG9@O9 C4D4@9FDO CBEFBSAAB BFB5D4:4RFES A4 �� Q>D4A9 GEFDB=EF64. 
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#D< 6OIB89 >4>B7B-?<5B C4D4@9FD4 ;4 CD989?O 8BCGEF<@OI ;A4K9A<= ED454FO649F D9?9 
E<7A4?<;4J<< < ;4:<749FES >D4EAO= E69FB8<B8, EBBF69FEF6GRM<= AB@9DG ED45BF46L97B D9?9, CD< 
QFB@ A4 Q>D4A 6O6B8<FES EBB5M9A<9 E <AHBD@4J<9= B5 B5A4DG:9AAB= 464D<<. "8AB6D9@9AAB 
GEFDB=EF6B ;4C<EO649F EBBF69FEF6GRM99 EBB5M9A<9 6 4DI<6 < C9D984ёF <AHBD@4J<R 6 �%'. 

#B<E> @9EF4 CB6D9:89A<S <;B?SJ<< BEGM9EF6?S9FES 6DGKAGR CD< CB@BM< FB>B6OI >?9M9= 
%��#�&$-�& (CD<B5D9F4RFES BF89?PAB). '�#% C9D96B8<FES 6 D9:<@ CB<E>4, ;4F9@ >?9M< 
CB8EB98<ASRFES > '�#%, < CDB<EIB8<F E<AIDBA<;4J<S C4D4@9FDB6 F9EFB6B7B FB>4 '�#% < 
EBBF69FEF6GRM<I 84AAOI 6 >?9M4I. #BE?9 ;469DL9A<S E<AIDBA<;4J<< >?9M< BFEB98<ASRFES BF 
'�#%, < BC9D4FBD CDBIB8<F CB CD<EB98<A9A<S@, CDB69DSS >?9M4@< EBCDBF<6?9A<9 <;B?SJ<< 6 
D4;?<KAOI FBK>4I CD<EB98<A9A<S. �E?< @9EFB A4DGL9A<S <;B?SJ<< D4ECB?B:9AB CB 
CD<EB98<A9A<R 84?PL9 BF '�#%, K9@ >?9M<, ;A4K9A<9 EBCDBF<6?9A<S <;B?SJ<< 5G89F A<;><@. � 
9E?< @9EFB A4DGL9A<S <;B?SJ<< B>4;O649FES @9:8G '�#% < >?9M4@<, ;A4K9A<9 EBCDBF<6?9A<S 
B>4:9FES 6OEB><@. &.9. @9EFB CB6D9:89A<S <;B?SJ<< D4ECB?4749FES @9:8G FBK>4@< E 6OEB><@ < 
A<;><@ <;@9D9AAO@ EBCDBF<6?9A<9@ <;B?SJ<<. &4> CDB<EIB8<F ?B>4?<;4J<S CB6D9:89A<S. 

 

3.2. "A=>2=K5 DC=:F88 '�#% %��#�&$-�% 

 �BAFDB?P A4CDS:9A<S E9F<. 
 �BAFDB?P E<@@9FD<< �� E KёFAO@ < A9KёFAO@ >B?<K9EF6B@ Q?9@9AFB6 (@BAB5?B>B6). 
 �BAFDB?P A4CDS:9A<S I6BEFB6OI Q?9@9AFB6 ��. 
 �BAFDB?P FB>4 CB8;4DS84 ��. 
 "CD989?9A<9 D4;DS84 ��. 
 "CD989?9A<9 B5DO64 J9C< ��. 
 �BAFDB?P F9@C9D4FGDO 6 CB@9M9A<< (L>4HG) �� (CD< A4?<K<< 84FK<>4 F9@C9D4FGDO). 
 �BAFDB?P CG?PE4J<= ;4DS8AB7B FB>4. 
 �BAFDB?P CG?PE4J<= ;4DS8AB7B A4CDS:9A<S. 
 "CD989?9A<9 A4CDS:9A<S CB?REB6 E9F< BFABE<F9?PAB ;9@?< < C9D9>BE4 A4CDS:9A<=. 
 �BAFDB?P EBCDBF<6?9A<S <;B?SJ<< E9F<. 
 "CD989?9A<9 ё@>BEF< E9F<. 
 #B<E> @9EF4 CB6D9:89A<S <;B?SJ<< (CD< A4?<K<< >?9M9= %��#�&$-�&). 

 

3.3. "A>15==>AB8 '�#% %��#�&$-�% 

 �A8<>4J<S >BAFDB?<DG9@OI C4D4@9FDB6 A4 �� Q>D4A9 GEFDB=EF64. 
 �4C<EP 6E9I FD96B:AOI EBB5M9A<= 6 4DI<6. 
 #DB7D4@@<DG9@O9 ;A4K9A<S 6E9I GEF46B>. 
 #DB7D4@@<DG9@O9 D9?9 E<7A4?<;4J<<. 
 �B;@B:ABEFP D45BFO E �� E I6BEFB6O@< Q?9@9AF4@<. 
 $45BF4 6 E9FSI B5M9= ё@>BEFPR 8B 50 @>(. 
 �B;@B:ABEFP D45BFO 6 E9F< E A<;>BB@AO@ 6OD46A<64RM<@ &-@BEFB@. 
 �BAFDB?P <ECD46ABEF< J9C< &-@BEF4. 
 "FEGFEF6<9 A4?B:9AAB7B A4CDS:9A<S CD< CB<E>9 ;4@O>4A<S A4 ;9@?R. 
 !9 6O;O649F ?B:AOI ED454FO64A<= 8<E>D9FAOI 6IB8B6 ;4M<F. 
 "CD989?9A<9 B5N98<A9A<S CB?REB6 86GI �� (CD< CB@BM< >?9M9= %��#�&$-�&). 
 "CD989?9A<9 B5N98<A9A<S CD<EB98<A9A<= B8AB= E9F< (CD< CB@BM< >?9M9= %��#�&$-�&). 
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 "CD989?9A<9 CB6D9:8ёAAOI CD<EB98<A9A<= CD< E<@@9FD<KAB@ EA<:9A<< EBCDBF<6?9A<S 
<;B?SJ<<, 6 F.K. A4 D4;?<KAOI CB?RE4I D4;AOI CD<EB98<A9A<= (CD< CB@BM< >?9M9= 
%��#�&$-�&). 

 �AHBD@4J<BAAO= B5@9A CB CDBFB>B?G Modbus RTU, <AF9DH9=E RS-485. 

 

3.4. 'A;>28O M:A?;C0B0F88 

'�#% %��#�&$-�% CD98A4;A4K9AB 8?S D45BFO 6 E?98GRM<I GE?B6<SI. 
�<8 >?<@4F<K9E>B7B <ECB?A9A<S < >4F97BD<S D4;@9M9A<S – ')�4.2 CB �"%& 15150-69, CD< QFB@: 

 6OEBF4 A48 GDB6A9@ @BDS A9 5B?99 2000 @; 
 8<4C4;BA D45BK9= F9@C9D4FGDO BF +1°% 8B +40°%; 
 BFABE<F9?PA4S 6?4:ABEFP CD< F9@C9D4FGD9 +25°% A9 5B?99 80%. 

%F9C9AP ;47DS;A9A<S 1 CB �"%& $ 51321.1-2007 ( 1� 60439-1:2004), %&�  1� 60439-1-2007 

(;47DS;A9A<9 BFEGFEF6G9F <?< <@99FES FB?P>B EGIB9 A9CDB6B8SM99 ;47DS;A9A<9). 
">DG:4RM4S ED984 A96;DO6BBC4EA4S, A9 EB89D:4M4S FB>BCDB6B8SM9= CO?<, 47D9EE<6AOI 74;B6 < 

C4DB6 6 >BAJ9AFD4J<SI, D4;DGL4RM<I <;B?SJ<R < @9F4??. 
%F9C9AP ;4M<FO: 

 CB B5B?BK>9 IP20; 

 CB 6O6B84@ IP00. 

�DGCC4 @9I4A<K9E>B7B <ECB?A9A<S –  40 CB �"%& 17516.1: 

 6<5D4J<BAAO9 A47DG;>< A4 K4EFBF4I BF 0,5 8B 100 �J E GE>BD9A<9@ 0,25g; 

 B8<ABKAO9 G84DO E GE>BD9A<9@ 3g. 
 

3.5. &5E=8G5A:85 E0@0:B5@8AB8:8 '�#% %��#�&$-�% 

 

&9IA<K9E><9 I4D4>F9D<EF<>< '�#% %��#�&$-�%. 

#0@0<5B@ �=0G5=85 

!B@<A4?PAB9 A4CDS:9A<9 E9F< CBEFBSAAB7B FB>4, � 
110/220 

(24, 48)*  

�<4C4;BA 8BCGEF<@B7B A4CDS:9A<S E9F< CBEFBSAAB7B FB>4, � 
87&300 

(18&36, 36&75) 

#<F4A<9 GEFDB=EF64 
"F >BAFDB?<DG9@B= 

E9F< 

�<4C4;BA GEF46>< CB CD96OL9A<R A4CDS:9A<S, � 0&300 
,47 GEF46>< CB CD96OL9A<R A4CDS:9A<S, � 1 

�<4C4;BA GEF46>< CB EA<:9A<R A4CDS:9A<S, � 0&300 
,47 GEF46>< CB EA<:9A<R A4CDS:9A<S, � 1 

#B7D9LABEFP ED454FO64A<S CB GEF46>4@ A4CDS:9A<S, �, A9 5B?99 1 

�<EF9D9;<E ED454FO64A<S CB GEF46>4@ A4CDS:9A<S, �, A9 5B?99 1 

 4>E<@4?PAO= 8BCGEF<@O= (<;@9DS9@O=) FB>, � 
"CD989?S9FES 
AB@<A4?PAO@ 

                                           

* � E>B5>4I 84AAO9 8?S <ECB?A9A<S A4 24 < 48 � (K9D9; ;4CSFGR). 
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#0@0<5B@ �=0G5=85 
FB>B@ LGAF4 

!B@<A4?PAO= FB> LGAF4, � 

20, 30, 50, 75, 100, 

150, 200, 300, 400, 

500, 750, 1000, 1500, 

2000 

 <A<@4?PAO= D97<EFD<DG9@O= FB> CB8;4DS84 6 ;46<E<@BEF< BF 
AB@<A4?PAB7B FB>4 LGAF4, � 

             20 � 

 

 

0,002 

30 � 

50 � 

75 � 

100 � 

150 � 

200 � 

300 � 

400 � 

500 � 

750 � 

1000 � 

1500 � 

2000 � 

0,003 

0,005 

0,007 

0,01 

0,015 

0,02 

0,03 

0,04 

0,05 

0,075 

0,1 

0,15 

0,2 

�<4C4;BA GEF46B> @<A<@4?PAB7B FB>4 ;4DS84, � 0,01&1 
�<4C4;BA GEF46B> @<A<@4?PAB7B FB>4 D4;DS84, � -1& -0,01 

,47 GEF46B> @<A<@4?PAB7B FB>4 ;4DS84-D4;DS84, � 0,001 

�<4C4;BA GEF46B> CB CG?PE4J<S@ A4CDS:9A<S, % 1&30 
,47 GEF46>< CG?PE4J<= A4CDS:9A<S, % 0,5 

�<4C4;BA GEF46B> CB CG?PE4J<S@ FB>4, � 0&200 

,47 GEF46>< CG?PE4J<= FB>4, � 

0,5 BF 0 8B 5�, 
1 BF 5 8B 10�, 
5 BF 10 8B 50�, 

10 BF 50 8B 200 � 

�489D:>4 A4 ED454FO64A<9 CB GEF46>4@, E 1&120 

�<4C4;BA GEF46>< K<E?4 Q?9@9AFB6 ��, LF 1&130 

�<4C4;BA GEF46>< A4CDS:9A<S A9E<@@9FD<< ��, � 0,1&10,0 

,47 GEF46>< A4CDS:9A<S A9E<@@9FD<< ��, � 0,1 

�<4C4;BA GEF46>< CD96OL9A<S F9@C9D4FGDO 6 CB@9M9A<< ��, °% 20&70 

�<4C4;BA GEF46>< EA<:9A<S F9@C9D4FGDO 6 CB@9M9A<< ��, °% -20&20 

,47 GEF46B> F9@C9D4FGDO 6 CB@9M9A<< (L>4HG) ��, °% 1 

�<4C4;BA CB>4;4A<= CD< >BAFDB?9 EBCDBF<6?9A<S <;B?SJ<<, >"@ 0&999 
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#0@0<5B@ �=0G5=85 
#B7D9LABEFP BCD989?9A<S EBCDBF<6?9A<S <;B?SJ<< CB?RE4 E 
@9APL<@ EBCDBF<6?9A<9@, A9 5B?99 
           < A9 @9A99 

 

5&20 %* 

1 >"@ 

 4>E<@4?PAO= F9EFB6O= FB> CD< CB<E>9 ;4@O>4A<S A4 ;9@?R, @� 1,8 

 4>E<@4?PA4S ё@>BEFP E9F< BFABE<F9?PAB ;9@?<, @>( 60 

�B?<K9EF6B CDB7D4@@<DG9@OI D9?9 E<7A4?<;4J<<  5 

$9?9 B5M9= A9<ECD46ABEF< 1 

�B@@GF4J<BAA4S ECBEB5ABEFP >BAF4>FB6 D9?9 E<7A4?<;4J<< 

@4>E<@4?PAO= C9D9@9AAO= FB>, � 

CD< @4>E<@4?PAB@ A4CDS:9A<< C9D9@9AAB7B FB>4, � 

@4>E<@4?PAO= CBEFBSAAO= FB>, � 

CD< @4>E<@4?PAB@ A4CDS:9A<< CBEFBSAAB7B FB>4, � 

 

8 

250 

8 

30 

#DBFB>B? E6S;< E �%' Modbus RTU 

#BFD95?S9@4S @BMABEFP, �F, A9 5B?99 6 

�454D<FAO9 D4;@9DO, @@, A9 5B?99:  159×90×60 
 4EE4, >7, A9 5B?99  0,4 

 

4.  >=B06 8 ?>4:;NG5=85 
 

4.1.  >=B06 '�#% %��#�&$-�% 

 

'EF4AB6>4 '�#% CDB<;6B8<FES A4 DIN -D9=>G. 
#BDS8B> GEF4AB6><: 

"FFSAGFP ;4:<@AO9 Q?9@9AFO < CD<?B:<FP 
GEFDB=EF6B > DIN-D9=>9. �4M9?>AGFP >D9C?9A<S 
GEFDB=EF64 A4 DIN-D9=>9, EA4K4?4 864 69DIA<I 
>D9C?9A<S, ;4F9@ B8AB A<:A99. 
 

4.2. #>4:;NG5=85 '�#% %��#�&$-�% 

#B8>?RK9A<9 '�#% %��#�&$-�% BEGM9EF6?S9FES EB7?4EAB EI9@9 6 #D<?B:9A<< �. 
#B8>?RK9A<9 GEFDB=EF64 > C<F4RM9= E9F< 8B?:AB BEGM9EF6?SFPES K9D9; 46FB@4F<K9E><= 

6O>?RK4F9?P 8?S D45BFO 6 J9CSI CBEFBSAAB7B FB>4 E AB@<A4?PAO@ FB>B@ ED454FO64A<S 6 � E 
I4D4>F9D<EF<>B= BF>?RK9A<S %. �6FB@4F<K9E><= 6O>?RK4F9?P 8B?:9A 5OFP D4ECB?B:9A F4>, KFB5O 
A9 5O?B FDG8ABEF9= E 97B BF>?RK9A<9@. 

#B8>?RK9A<9 ED98A9= FBK>< �� < I6BEFB6OI Q?9@9AFB6 8B?:AB BEGM9EF6?SFPES K9D9; 
CD98BID4A<F9?P E FB>B@ ED454FO64A<S 2 �. 

(GA>J<BA4?PAB9 ;4;9@?9A<9 A9B5IB8<@B 6OCB?ASFP CDB6B8B@ E9K9A<9@ 1,5-2,5 @@2
. 

�AF9DH9=E RS485 A9B5IB8<@B CB8>?RK4FP >459?9@ ��#1� <?< 4A4?B7<KAO@ 
(Q>D4A<DB64AAB= 6<FB= C4DB= E @AB7BCDB6B?BKAO@< :<?4@<). 

 

                                           

* � ;46<E<@BEF< BF ё@>BEF< < EBCDBF<6?9A<S <;B?SJ<< CB?REB6 E9F< 
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�!� �!��: !B5?R84=F9 CB?SDABEFP CB8>?RK9A<S C<F4RM9= E9F<! 
� CDBF<6AB@ E?GK49 #К�! 6O=89F <; EFDBS. 

 

 

�!� �!��: �?S CB8>?RK9A<S LGAF4 > #К�! <ECB?P;B64FP BF89?PAGR 6<FGR C4DG 
>4?<5DB64AAOI CDB6B8B6 E9K9A<9@ < 8?<AB= CB ��!" 1609-76, F45?<J4 2 (0,75 @@2–0,75@; 

1@@2–1@; 1,5@@2–1,5@; 2,5@@2–2.5@), CDB6B84 6 C4D9 8B?:AO 5OFP @98AO9 @AB7B:<?PAO9 
A9?G:9AO9 E9K9A<9@ A9 @9A99 0,75 @@2

. 

 

�!("$ �*�/: ШGAF E?98G9F D4;@9M4FP F4><@ B5D4;B@, KFB5O CB 97B CB69DIABEF< A9 
5O?B 7D48<9AF4 F9@C9D4FGD. �?S QFB7B 97B E?98G9F D4;@9M4FP 684?< BF <EFBKA<>B6 F9C?4 

< :9?4F9?PAB 7BD<;BAF4?PAB. 
 

 

4.3. �K1>@ HC=B0 
% '�#% %��#�&$-�% E?98G9F <ECB?P;B64FP EF4A84DFAO= LGAF A4 75 @�. $9>B@9A8G9@O9 

AB@<A4?O FB>B6 LGAFB6 6 ;46<E<@BEF< BF ё@>BEF< <, EBBF69FEF69AAB, FB>4 CB8;4DS84 �� CD<6989AO 
6 F45?<J9 (6 B5M9@ E?GK49 AB@<A4?PAO= FB> CB8;4DS84 6OK<E?S9FES <; D4EKёF4 50 @� A4 >4:8O9 
100 �K ё@>BEF< ��). 

 

 

 

 

 

  

�@>BEFP ��, 
�K 

!B@<A4?PAO= FB> 
CB8;4DS84, � 

!B@<A4?PAO= FB> 
LGAF4, � 

20 0,01 20 

30 0,015 30 

50 0,025 50 

100 0,05 100 

200 0,1 200 

300 0,15 300 

400 0,2 300 

500 0,25 500 

600 0,3 500 

700 0,35 500 

800 0,4 750 

900 0,45 750 

1000 0,5 1000 
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4.4. $0A?>;>65=85 @07Jё<>2 '�#% 

 

"5B;A4K9A<9 !4;A4K9A<9 "C<E4A<9 
XP1 RS-485 �AF9DH9=E RS-485 8?S E6S;< E �%' &#. 

XP2 
U+&U/2&U

-&Ux- 

#B8>?RK9A<9 ��: 
U+ – C?REB6B= CB?RE ��; 
U/2 – 6O6B8 ED98A9= FBK>< J9C< BEAB6AB= K4EF< ��; 
U- – @<AGEB6B= CB?RE BEAB6AB= K4EF< �� (59; I6BEFB6B=); 
Ux- – @<AGEB6B= CB?RE CBE?98A97B Q?9@9AF4 I6BEFB6B= K4EF< ��. 

XP4 FE / KE 
FE – HGA>J<BA4?PAB9 ;4;9@?9A<9 GEFDB=EF64; 
KE – >BAF4>F 8?S CB8>?RK9A<S ED98A9= FBK>< &-@BEF4. 

XP5 ,A / ,+ 

#B8>?RK9A<9 LGAF4: 
,A – CBF9AJ<4?PAO= 6O6B8 LGAF4, B5D4MёAAO= > A47DG;>9; 
,+  – CBF9AJ<4?PAO= 6O6B8 LGAF4, B5D4MёAAO= > ��. 

XP6 1W �AF9DH9=E 1-wire 8?S CB8>?RK9A<S F9D@B84FK<>4 

XP10 �6&�5&�4 
$9?9 E<7A4?<;4J<<: 
�6 – E<7A4?<;4J<S A9<ECD46ABEF< GEFDB=EF64; 
�4, �5 – 464D<=A4S E<7A4?<;4J<S. 

XP11 �1&�2&�3 $9?9 464D<=AB= E<7A4?<;4J<<. 

USB E<AID. 
$4;Nё@ 8?S CB8>?RK9A<S >B@CPRF9D4 ?<5B E<AIDBA<;4J<< E 
>?9M4@< %��#�&$-�&. 

SW1 F9D@<A4FBD #9D9>?RK4F9?P D9;<EFBD4-F9D@<A4FBD4 L<AO RS-485. 

 

 

�!("$ �*�/: К?9@@AO9 >BAF4>FO, <ECB?P;G9@O9 6 #К�!, – 6<AFB6O9, CD98A4;A4K9AO 
8?S CB8>?RK9A<S CDB6B8B6 E9K9A<9@ BF 0,35 @@2

 8B 2,5 @@2
. 

 

 

#$� �+�!�/: �E9 D4;N9@O 8B?:AO 5OFP C?BFAB GEF4AB6?9AO 6 E6B< CBE48BKAO9 
@9EF4, 4 6<AFB6O9 >D9C?9A<S ;4FSAGFO 8B GCBD4. 
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5. �=B5@D59A '�#% %��#�&$-�% 

 

 

 

 

 

�!("$ �*�/: �К Q>D4A GEFDB=EF64 74EA9F CD< BFEGFEF6<< A4:4F<S >ABCB> 6 F9K9A<9 FD9I 
@<AGF. �?S 6>?RK9A<S CB8E69F>< A9B5IB8<@B B8AB>D4FAB A4:4FP A4 >ABC>G ����. 

 

  

1 

%69FB8<B8 «$��"&�» <@99F FD< D9:<@4: 
- 7BD<F CBEFBSAAB ;9?9AO@ J69FB@ CD< CB8>?RK9AAB@ C<F4A<< < BFEGFEF6<< 
A9<ECD46ABEF9=; 

- @<749F BD4A:96O@ J69FB@ CD< DGKAB@ CB<E>9 <?< A4?<K<< A9CDBK<F4AAOI 
EBB5M9A<= 6 �DI<69; 

- 7BD<F CBEFBSAAB >D4EAO@ J69FB@ CD< B5A4DG:9A<< 464D<=AB7B EB5OF<S. 

2 
%69FB8<B8O-<A8<>4FBDO ED454FO64A<S D9?9 E<7A4?<;4J<< 

(AB@9D E69FB8<B84 EBBF69FEF6G9F AB@9DG ED45BF46L97B D9?9). 
3 �AHBD@4J<BAAO= Q>D4A E CB8E69F>B= 

4 
�ABC>4 « �!2/"& �!�» 8?S 6O;B64 7?46AB7B @9AR <?< 6B;6D4F4 6 
CD98O8GM<= D4;89? @9AR. 

5 
�ABC>< A46<74J<< «�!��», «���$)» 8?S C9D9@9M9A<S CB @9AR <?< <;@9A9A<S 
;A4K9A<= A4EFD4<649@OI C4D4@9FDB6. 

6 
�ABC>4 «��"�» 8?S  6O5BD4 CGA>F4 @9AR, C9D95BD4 ;A4K9A<= C4D4@9FDB6 <  
CB8F69D:89A<S <;@9A9A<S A4EFD4<649@OI C4D4@9FDB6. 

1 

2 

3 4 6 5 
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6. �2>4 2 M:A?;C0B0F8N 

 

6.1. #5@54 2:;NG5=85< 

#9D98 @BAF4:B@ CDB<;698<F9 6A9LA<= BE@BFD '�#% %��#�&$-�% < G598<F9EP 6 
BFEGFEF6<< @9I4A<K9E><I CB6D9:89A<=.  

#DB69DPF9, KFB CB8>?RK49@B9 A4CDS:9A<9 C<F4A<S EBBF69FEF6G9F FD95G9@B@G A4CDS:9A<R 
C<F4A<S GEFDB=EF64. %B5?R84=F9 CB?SDABEFP A4CDS:9A<S, CB84649@B7B A4 '�#% %��#�&$-�%. 

�4>D9C<F9 '�#% A4 DIN-D9=>9 < CB8>?RK<F9 6E9 D4;Nё@O. #D< <ECB?P;B64A<< &-@BEF4 
CB8>?RK<F9 97B. 

#D< A9B5IB8<@BEF< CB8>?RK<F9 > ?<A<< E6S;< E �%' D9;<EFBD-F9D@<A4FBD, C9D9698S 6 
CB?B:9A<9 ON C9D9>?RK4F9?P SW1 A4 '�#%. $9;<EFBD-F9D@<A4FBD ?<A<< E6S;< E �%' 8B?:9A 
5OFP 6>?RK9A A4 B>BA9KAOI GEFDB=EF64I ?<A<<. 

 

6.2. #5@2>5 2:;NG5=85 8 =0AB@>9:0 '�#% %��#�&$-�% 

#B84=F9 C<F4A<9 A4 '�#% %��#�&$-�%. !4 Q>D4A9 GEFDB=EF64 A4 A9E>B?P>B E9>GA8 
BFB5D4;<FES ;4EF46>4 E A4;64A<9@ GEFDB=EF64, 
A4<@9AB64A<9@ CDB<;6B8<F9?S < 69DE<9= #". �4F9@ 
BFB5D4;<FES BEAB6AB= Q>D4A – Q>D4A D9;G?PF4FB6 
<;@9D9A<= BEAB6AOI C4D4@9FDB6 6 EBBF69FEF6<< E 
D9:<@B@ D45BFO GEFDB=EF64. 

#B G@B?K4A<R GEFDB=EF6B A4IB8<FES 6 D9:<@9 
>BAFDB?S C4D4@9FDB6 �� < EBCDBF<6?9A<S <;B?SJ<< 
(�BAFDB?P R+��). 

#9D9698<F9 '�#% %��#�&$-�% 6 D9:<@ BF>?RK9A<S <;@9D9A<= (E@. C. 7.1.6) < 6OCB?A<F9 
A4EFDB=>G C4D4@9FDB6 GEFDB=EF64. 

#DB<;698<F9 >4?<5DB6>G GEFDB=EF64 (E@. C. 7.5). 

�OEF46PF9 GEF46>< CB ED454FO64A<R '�#% %��#�&$-�% (E@. C. 7.3.1 < C. 7.3.2) 

!4EFDB=F9 CDB7D4@@<DG9@O9 D9?9 (E@. C. 7.3.4.2). 

'EF4AB6<F9 F9>GMGR 84FG < 6D9@S (E@. C. 7.3.4.3). 

!4EFDB=F9 C4D4@9FDO <AF9DH9=EB6 E6S;< (E@. C. 7.3.3). 

�OCB?A<F9 8BCB?A<F9?PAO9 A4EFDB=>< '�#% %��#�&$-�% (E@. C.7.3.4.1). 

#DB69DPF9 D45BFG '�#% %��#�&$-�% 6 D9:<@9 >BAFDB?S C4D4@9FDB6 �� < EBCDBF<6?9A<S 
E9F< (E@. C.7.1.1), 4 F4>:9 CDB698<F9 F9EFB6O= CB<E> (E@. C.7.1.4). 

�4@9A<F9 ;46B8E><9 C4DB?< C9D6B7B < 6FBDB7B GDB6AS A4 AB6O9 (E@. C. 7.3.4.5). 

'EF4AB6<F9 FD95G9@O= D9:<@ D45BFO '�#% %��#�&$-�% (E@. C. 7.1). 

 

7. Э:A?;C0B0F8O '�#% %��#�&$-�% 

'CD46?9A<9 GEFDB=EF6B@ BEGM9EF6?S9FES E CB@BMPR >ABCB> A4 ?<J96B= C4A9?<. �E9 
C4D4@9FDO ;484RFES 6 EBBF69FEF6GRM<I CGA>F4I @9AR, BFB5D4:49@B7B A4 Q>D4A9 GEFDB=EF64. 

 9AR 6O;O649FES A4:4F<9@ >ABC><  �!2/"& �!�. #9D9@9M9A<9 CB @9AR < <;@9A9A<9 
;A4K9A<= C4D4@9FDB6 BEGM9EF6?S9FES CD< CB@BM< >ABCB> ���$) < �!��. #9D95BD ;A4K9A<= 
C4D4@9FDB6, CB8F69D:89A<9 <;@9A9A<S A4EFD4<649@B7B C4D4@9FD4 < 6IB8 6 E?98GRM<= D4;89? @9AR 
BEGM9EF6?S9FES A4:4F<9@ >ABC>< ��"�. #D< QFB@ 8?<F9?PAB9 A4:4F<9 (G89D:4A<9) >ABC>< ��"� 
CD< C9D95BD9 ;A4K9A<= C4D4@9FD4 B59EC9K<649F GE>BD9A<9 C9D95BD4. #B G@B?K4A<R C9D95BD 
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;A4K9A<= CDB<EIB8<F BF @9APL97B > 5B?PL9@G. #D< CB6FBDAB@ 8?<F9?PAB@ A4:4F<< A4CD46?9A<9 
C9D95BD4 ;A4K9A<= @9AS9FES. �D4F>B9 A4:4F<9 A4 >ABC>G ��"� A4CD46?9A<9 C9D95BD4 ;A4K9A<= A9 
<;@9AS9F. #D< A4:4F<< >ABC><  �!2/"& �!� CDB<EIB8<F 6B;6D4F 6 CD98O8GM<= CGA>F @9AR. 

�AHBD@4J<S B >BAFDB?<DG9@OI C4D4@9FD4I < <;@9D9AAOI ;A4K9A<SI CD98EF46?S9FES A4 
B8AB@ <?< 86GI Q>D4A4I. �B?<K9EF6B Q>D4AB6 < A45BD C4D4@9FDB6 8?S >4:8B7B Q>D4A4 BCD989?S9FES 
D9:<@B@ D45BFO. � ABD@4?PAOI GE?B6<SI GEFDB=EF6B@ CBEFBSAAB BFB5D4:49FES BEAB6AB= Q>D4A. 
�BCB?A<F9?PAO= Q>D4A 6O;O649FES 8?<F9?PAO@ (A9 @9A99 86GI E9>GA8) A4:4F<9@ A4 >ABC>G ��"�, 

< BFB5D4:49FES 6B 6D9@S G89D:4A<S A4:4FB= >ABC>< ��"�, 4 F4>:9 6 F9K9A<9 B8AB= E9>GA8O CBE?9 
9ё BFCGE>4A<S. #BE?9 K97B GEFDB=EF6B 6B;6D4M49FES > BFB5D4:9A<R BEAB6AB7B Q>D4A4. 

 

7.1. $568<K @01>BK CAB@>9AB20 
� '�#% %��#�&$-�% CD98GE@BFD9AO E?98GRM<9 6 D9:<@B6 D45BFO. 

 $9:<@ >BAFDB?S C4D4@9FDB6 �� < EBCDBF<6?9A<S <;B?SJ<< (�BAFDB?P R+��) – BEAB6AB= 
D9:<@ D45BFO '�#%. � QFB@ D9:<@9 E<EF9@4 A9CD9DO6AB >BAFDB?<DG9F >4> C4D4@9FDO ��, 
F4> < EBCDBF<6?9A<9 <;B?SJ<< E9F<.  

 $9:<@ >BAFDB?S EBCDBF<6?9A<S <;B?SJ<< (�BAFDB?P R<;B) – D9:<@ D45BFO '�#%, CD< 
>BFBDB@ CDB<;6B8<FES A9CD9DO6AO= >BAFDB?P EBCDBF<6?9A<S <;B?SJ<<. #4D4@9FDO �� CD< 
QFB@ A9 >BAFDB?<DGRFES, 464D<=AO9 EB5OF<S, E6S;4AAO9 E C4D4@9FD4@< ��, A9 H<>E<DGRFES. 

 $9:<@ >BAFDB?S C4D4@9FDB6 �� (�BAFDB?P ��) – D9:<@ D45BFO '�#%, CD< >BFBDB@ 
CDB<;6B8<FES A9CD9DO6AO= >BAFDB?P C4D4@9FDB6 ��. %BCDBF<6?9A<9 <;B?SJ<< %"#& CD< 
QFB@ A9 >BAFDB?<DG9FES, 464D<=AO9 EB5OF<S, E6S;4AAO9 E GIG8L9A<9@ EBCDBF<6?9A<S 
<;B?SJ<<, A9 H<>E<DGRFES. 

 $9:<@ CB<E>4 CB6D9:89A<= (#"�%�) – D9:<@ D45BFO '�#%, CD< >BFBDB@ CDB<;6B8<FES 
A9CD9DO6AO= CB<E> CB6D9:89A<S <;B?SJ<<. 1FBF D9:<@ <ECB?P;G9FES CD< DGKAB@ CB<E>9 
;4@O>4A<= A4 ;9@?R E CB@BMPR FB>B<;@9D<F9?PAOI >?9M9= %��#�&$-�&. 

 $9:<@ <;@9D9A<S ё@>BEF< %"#& (�� �$. %) – E9D6<EAO= D9:<@. � QFB@ D9:<@9 '�#% 
<;@9DS9F ё@>BEFP %"#&. 

 $9:<@ BF>?RK9A<S <;@9D9A<= (�%� "&��) – E9D6<EAO= D9:<@ D45BFO '�#%. � QFB@ 
D9:<@9 6E9 <;@9D9A<S CD9>D4M4RFES < A<>4><9 6B;89=EF6<S A4 E9FP A9 CDB<;6B8SFES. 
�4AAO= D9:<@ @B:9F <ECB?P;B64FPES 8?S <;@9A9A<S A4EFDB9> GEFDB=EF64. 
'�#% %��#�&$-�% CB;6B?S9F A4EFDB<FP D9:<@ D45BFO CB G@B?K4A<R. 1FB D9:<@, 6 

>BFBDB@ '�#% A4IB8<FES CBEFBSAAB, F4>:9 6 A97B GEFDB=EF6B C9D9IB8<F CD< 6B;6D4F9 <; D4;89?B6 
7?46AB7B @9AR < CBE?9 6D9@9AAB7B 6>?RK9A<S ?R5B7B 8DG7B7B D9:<@4, 6 F.K. CBE?9 CDB6989A<S 
CB<E>4 CB6D9:89A<S <;B?SJ<<. $9:<@B@ CB G@B?K4A<R @B:9F 5OFP A4;A4K9A ?R5B= <; D9:<@B6 
D45BFO, >DB@9 D9:<@4 #"�%� < <;@9D9A<S ё@>BEF<. �O5BD D9:<@4 CB G@B?K4A<R BEGM9EF6?S9FES 
6 @9AR "#*�� (E@. C. 7.3.4.1). 

�?S 6D9@9AAB7B C9D9>?RK9A<S D9:<@B6 D45BFO CD98A4;A4K9AB EC9J<4?PAB9 @9AR, >BFBDB9 
6O;O649FES A4:4F<9@ >ABC>< �!�� 6 ?R5B@ D9:<@9 D45BFO GEFDB=EF64. � QFB@ @9AR @B:AB 
6O5D4FP < 6DGKAGR 6>?RK<FP ?R5B= D9:<@. �>?RK9AAO= F4><@ B5D4;B@ D9:<@ CB<E>4 BEF4ёFES 
4>F<6AO@ 6 F9K9A<9 4 K4EB6. "EF4?PAO9 D9:<@O 6>?RK4RFES 6DGKAGR A4 15 @<AGF. #B <EF9K9A<< 
G>4;4AAB7B 6D9@9A< '�#% 46FB@4F<K9E>< C9D9IB8<F 6 D9:<@ CB G@B?K4A<R. 1FB E89?4AB 8?S 
<E>?RK9A<S A9CD98A4@9D9AAB7B BF>?RK9A<S GEFDB=EF64. 

� '�#% CD98GE@BFD9A4 6B;@B:ABEFP 5OEFDB7B C9D9IB84 6 D9:<@ CB G@B?K4A<R <; ?R5B7B 
D9:<@4. �?S QFB7B A48B 6B=F< 6 7?46AB9 @9AR, ;4F9@ 8?<F9?PAB A4:4FP >ABC>G  �!2/"& �!�. 
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7.1.1. �>=B@>;L ?0@0<5B@>2 �� 8 A>?@>B82;5=8O 87>;OF88 

$9:<@ >BAFDB?S C4D4@9FDB6 �� < EBCDBF<6?9A<S <;B?SJ<< (�BAFDB?P R+��) – BEAB6AB= 
D9:<@ D45BFO '�#%. � QFB@ D9:<@9 E<EF9@4 A9CD9DO6AB >BAFDB?<DG9F >4> C4D4@9FDO ��, F4> < 
EBCDBF<6?9A<9 <;B?SJ<< E9F<. 

�?S BCD989?9A<S EBEFBSA<S �� (;4DS8, D4;DS8, B5DO6) '�� <;@9DS9F FB> A4 LGAF9. #D< QFB@ 
FB>, CDBF9>4RM<= CB A4CD46?9A<R > �� EK<F49FES CB?B:<F9?PAO@ (<8ёF ;4DS8 ��), 4 FB>, 
CDBF9>4RM<= CB A4CD46?9A<R BF �� – BFD<J4F9?PAO@ (<8ёF D4;DS8 ��). �E?< '�� D97<EFD<DG9F 
CB?B:<F9?PAO= FB>, 69?<K<A4 >BFBDB7B B>4;O649FES 5B?PL9 GEF46>< FB>4 ;4DS84 (I;4D), BCD989?S9FES 
;4DS8 ��.  �E?< '�� D97<EFD<DG9F BFD<J4F9?PAO= FB>, 69?<K<A4 >BFBDB7B B>4;O649FES 5B?PL9 
GEF46>< @<A<@4?PAB7B FB>4 D4;DS84 (ID4;D), BCD989?S9FES D4;DS8 ��. 'EF46>< FB>4 ;484RFES 6 @9AR 
«'EF46><» (E@. C.7.3.2.2). 

�?S BCD989?9A<S B5DO64 J9C< �� < EA<:9A<S FB>4 CB8;4DS84 �� <ECB?P;GRFES 869 :ёEF>B 
;484AAO9 GEF46><: @<A<@4?PAB D97<EFD<DG9@O= FB> CB8;4DS84 (I@<A.D97.CB8;.) < @<A<@4?PAB 
D97<EFD<DG9@O= FB> D4;DS84 (I@<A.D97.D4;D.). '�� BCD989?S9F QF< GEF46>< 46FB@4F<K9E>< 6 ;46<E<@BEF< 
BF 6O5D4AAB7B AB@<A4?PAB7B FB>4 LGAF4 6 EBBF69FEF6<< E F45?<J9= C. 3.5. �E?< <;@9D9AAB9 
;A4K9A<9 FB>4 B>4;O649FES @9:8G GEF46>4@< I@<A.D97.CB8;. < I@<A.D97.D4;D., BCD989?S9FES B5DO6 J9C< ��. 
�E?< <;@9D9AAB9 ;A4K9A<9 FB>4 B>4;O649FES @9:8G GEF46>4@< I@<A.D97.CB8;. < I;4D, '�� BCD989?S9F 
EA<:9A<9 FB>4 CB8;4DS84 ��.  

'�� %��#�&$-�� BCD989?S9F 69?<K<AG CG?PE4J<= ;4DS8AB7B FB>4 < A4CDS:9A<S < 
E<7A4?<;<DG9F B 6OIB89 <I ;A4K9A<= ;4 8BCGEF<@O9 CD989?O. 'DB69AP CG?PE4J<= A4CDS:9A<S 
BCD989?S9FES 6 CDBJ9AF4I BF A4CDS:9A<S E9F<, >4> CD46<?B, 8BCGEF<@O@ EK<F49FES GDB69AP 
CG?PE4J<=, A9 CD96OL4RM<= 5%. 'DB69AP CG?PE4J<= FB>4 BCD989?S9FES >4> @4>E<@4?PAB9 
45EB?RFAB9 BF>?BA9A<9 @7AB69AAB7B ;A4K9A<S ;4DS8AB7B FB>4 BF ED98A97B GDB6AS. �4> CD46<?B, 
8BCGEF<@O@ EK<F49FES GDB69AP CG?PE4J<= 8B 5 � A4 >4:8O9 100 �K ё@>BEF< 54F4D9<.  

�?S BFEFDB=>< BF CB@9I CD< 6OIB89 >BAFDB?<DG9@OI C4D4@9FDB6 ;4 GEF4AB6?9AAO9 
8BCGEF<@O9 CD989?O CD<@9AS9FES CD46<?B 6O89D:>< 6D9@9A<. �E?< C4D4@9FD 6 F9K9A<9 ;484AAB7B 
6D9@9A< BEF4ёFES 6A9 GEF4AB6?9AAOI 8BCGEF<@OI CD989?B6, GEFDB=EF6B ;4@O>49F >BAF4>FO D9?9 
E<7A4?<;4J<< < 6O84ёF EBB5M9A<9 A4 Q>D4A, B8AB6D9@9AAB A4 ?<J96B= C4A9?< ;4:<749FES 
E69FB8<B8, EBBF69FEF6GRM<= ED45BF46L9@G D9?9, 4 464D<=AB9 EBB5M9A<9 ;4C<EO649FES 6 4DI<6. � 
CDBF<6AB@ E?GK49 464D<=AB9 EB5OF<9 A9 H<>E<DG9FES < E<7A4?<;4J<S A9 CDB<;6B8<FES. 

'�#% %��#�&$-�% CB;6B?S9F 6O5D4FP B8<A <; 86GI ECBEB5B6 >BAFDB?S EBCDBF<6?9A<S 
<;B?SJ<< E9F< – CB CB?RE4@ <?< CB B5M9@G EBCDBF<6?9A<R <;B?SJ<< E9F<. "5M99 EBCDBF<6?9A<9 
<;B?SJ<< E9F< D4EEK<FO649FES >4> EBCDBF<6?9A<9 C4D4??9?PAB EB98<AёAAOI EBCDBF<6?9A<= 
CB?B:<F9?PAB7B < BFD<J4F9?PAB7B CB?REB6. "5M99 EBCDBF<6?9A<9 <;B?SJ<< E9F< 5G89F 6E9784 
A<:9 EBCDBF<6?9A<S <;B?SJ<< ?R5B7B <; CB?REB6, CBQFB@G CD< B8<A4>B6B@ ;A4K9A<< GEF46><, AB 
D4;?<KAOI ECBEB54I >BAFDB?S, @B@9AF ED454FO64A<S E<7A4?<;4J<< 5G89F D4;?<KAO@. %CBEB5 
>BAFDB?S EBCDBF<6?9A<S <;B?SJ<< BCD989?S9FES ;A4K9A<9@ C4D4@9FD4 «RB5M», A4;A4K49@B7B 6 
@9AR «"CJ<<» (E@. C.7.3.4.1). 

Iразр Iзар 
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'EFDB=EF6B CB;6B?S9F 6O5D4FP B8<A <; 86GI ECBEB5B6 BFB5D4:9A<S A4CDS:9A<S CB?REB6 
E9F< BFABE<F9?PAB ;9@?< < C9D9>BE4 – E GKёFB@ 6?<SA<S '�#% A4 E9FP < 59; GKёF4 6?<SA<S '�#%. 
'�#% CD< D45BF9 6O;O649F <E>GEEF69AAO= C9D9>BE A4CDS:9A<=. #BQFB@G, CD< 6O5BD9 
BFB5D4:9A<S C9D9>BE4 E GKёFB@ 6?<SA<S '�#%, C9D9>BE 5G89F BCD989?SFPES 6E9784, 84:9 CD< 
D46AB@ < 6OEB>B@ EBCDBF<6?9A<< <;B?SJ<< CB?REB6 E9F<, F.9. CB ;A4K9A<R C9D9>BE4 A9?P;S 5G89F 
EG8<FP B EBEFBSA<< EBCDBF<6?9A<S <;B?SJ<<. "8A4>B 6 QFB@ E?GK49 GEFDB=EF6B 5G89F BFB5D4:4FP 
<EF<AAO9 ;A4K9A<S A4CDS:9A<= CB CB?RE4@. #D< 6O5BD9 BFB5D4:9A<S C9D9>BE4 59; GKёF4 6?<SA<S 
'�#% EBBFABL9A<9 A4CDS:9A<= CB?REB6 5G89F EBBF69FEF6B64FP EBBFABL9A<R EBCDBF<6?9A<= 
CB?REB6 E9F<. %<7A4?<;4J<S CB C9D9>BEG ED454FO649F 6 EBBF69FEF6<< E 6O5D4AAO@ ECBEB5B@ 
BFB5D4:9A<S C9D9>BE4. %CBEB5 BFB5D4:9A<S C9D9>BE4 BCD989?S9FES ;A4K9A<9@ C4D4@9FD4 
«#9D9>BE», A4;A4K49@B7B 6 @9AR «"CJ<<» (E@. C.7.3.4.1), 789 «#@4>E» EBBF69FEF6G9F BFB5D4:9A<R 
C9D9>BE4 E GKёFB@ 6?<SA<S D45BFO '�#%, 4 «#EBCF» – 59; GKёF4 6?<SA<S D45BFO '�#%. 
"FB5D4:9A<9 C9D9>BE4 E GKёFB@ 6?<SA<S '�#% (;A4K9A<9 «#@4>E») 6B;@B:AB FB?P>B CD< 
6>?RK9AAB= BCJ<< «&-@BEF» (CB8DB5A99 E@. C.7.4). 

�;@9D9A<S, E6S;4AAO9 E >BAFDB?9@ EBCDBF<6?9A<S <;B?SJ<<, 4 F4>:9 <;@9D9A<S A4CDS:9A<S 
A9E<@@9FD<< �� < A4CDS:9A<S I6BEFB6OI Q?9@9AFB6 �� CDB<;6B8SFES J<>?<KAB, 6D9@S 8B 
B>BAK4A<S F9>GM97B J<>?4 BFB5D4:49FES A4 F4=@9D9 6 69DIA9@ ?96B@ G7?G Q>D4A4 GEFDB=EF64. 
"EF4?PAO9 <;@9D9A<S CDB<;6B8SFES A9CD9DO6AB. 

� D9:<@9 >BAFDB?S C4D4@9FDB6 �� < EBCDBF<6?9A<S <;B?SJ<< A4 BEAB6AB@ Q>D4A9 '�#% 
BFB5D4:4RFES F9>GM<9 84F4 < 6D9@S, F4=@9D J<>?4 >BAFDB?S < D9;G?PF4FO <;@9D9A<=. &4=@9D J<>?4 
>BAFDB?S BFB5D4:49F 6D9@S 8B ;469DL9A<S F9>GM9= BC9D4J<<. #D98EF46?9A<9 D9;G?PF4FB6 
<;@9D9A<= A4 Q>D4A9 BCD989?S9FES 6O5D4AAO@ ECBEB5B@ >BAFDB?S EBCDBF<6?9A<S <;B?SJ<< %"#& 
(E@. CD<@9DO A<:9). �E?< D9;G?PF4FB6 CD98O8GM<I <;@9D9A<= A9F (C9D6O= J<>? CBE?9 6>?RK9A<S), 
6@9EFB ;A4K9A<= 5G8GF CDBK9D><. 

"5M4S <AHBD@4J<S: 
00:04– F4=@9D J<>?4 >BAFDB?S R<;B, @@:EE; 
16:41:45 – F9>GM99 6D9@S, KK:@@:EE; 

$9;G?PF4FO <;@9D9A<= CD< >BAFDB?9 
EBCDBF<6?9A<S <;B?SJ<< CB E9F< 6 J9?B@: 

R>1I – B5M99 EBCDBF<6?9A<9 <;B?SJ<< E9F<, >"@; 

R+ – EBEFBSA<9 EBCDBF<6?9A<S <;B?SJ<< C?REB6B= 
L<AO BFABE<F9?PAB ;9@?< (6 CD<@9D9 EA<:9A<9). 
R- – EBEFBSA<9 EBCDBF<6?9A<S <;B?SJ<< @<AGEB6B= 

L<AO BFABE<F9?PAB ;9@?< (6 CD<@9D9 ABD@4). 
U01 – A4CDS:9A<9 >BAFDB?<DG9@B= E9F<, �; 

I01 – FB> ;4DS84/D4;DS84 ��, @�. 
$9;G?PF4FO <;@9D9A<= CD< >BAFDB?9 

EBCDBF<6?9A<S <;B?SJ<< CB CB?RE4@ E9F<: 
R+/- – EBCDBF<6?9A<9 <;B?SJ<< C?REB6B= < @<AGEB6B= 
L<AO, >"@; 

U+/- – A4CDS:9A<S CB?REB6 E9F< BFABE<F9?PAB ;9@?<, �; 
U01 – A4CDS:9A<9 >BAFDB?<DG9@B= E9F<, �; 

I01 – FB> ;4DS84/D4;DS84 ��, @�. 
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°
 

�AHBD@4J<S, BFB5D4:49@4S A4 8BCB?A<F9?PAB@ 
Q>D4A9: 
U=5A8< – A4CDS:9A<9 A9E<@@9FD<< ��, �; 
UE2>AB – A4CDS:9A<9 I6BEFB6OI Q?9@9AFB6 ��, �; 

#C;LAU – GDB69AP CG?PE4J<= A4CDS:9A<S, %; 

#C;LAI – GDB69AP CG?PE4J<= FB>4, �; 

&5<? – F9@C9D4FGD4 6 CB@9M9A<< (L>4HG) ��, °%. 
�E?< <;@9D9A<S A4CDS:9A<S A9E<@@9FD<< ��, 

A4CDS:9A<S I6BEFB6OI Q?9@9AFB6, F9@C9D4FGDO �� BF>?RK9AO (CB8DB5A99 E@. C.7.3.4.1), A4 Q>D4A9 
6@9EFB ;A4K9A<= QF<I C4D4@9FDB6 BFB5D4:49FES EBBF69FEF6GRM4S A48C<EP. 

#D< 6OIB89 >4>B7B-?<5B <; >BAFDB?<DG9@OI C4D4@9FDB6 ;4 8BCGEF<@O9 CD989?O A4 Q>D4A9 
'�#% CBS6?S9FES EBBF69FEF6GRM99 464D<=AB9 
EBB5M9A<9. "8AB6D9@9AAB GEFDB=EF6B ;4@O>49F 
>BAF4>FO D9?9 E<7A4?<;4J<<, A4;A4K9AAB7B 8?S 84AAB7B 
EB5OF<S. +9D9; 869 E9>GA8O ;47BD49FES E69FB8<B8, 
EBBF69FEF6GRM<= ED45BF46L9@G D9?9, 4 A4 Q>D4A9 
GEFDB=EF64 6 EFDB>9 DS8B@ EB E69FB8<B8B@ CBS6?S9FES 
>D4F>B9 EBB5M9A<9 B5 464D<=AB@ EB5OF<<. %BB5M9A<9 B5 
464D<< A4 Q>D4A9 GEFDB=EF64 BFB5D4:49FES 6 F9K9A<9 86GI 
E9>GA8, CBE?9 K97B 6 F9K9A<9 86GI E9>GA8 BFB5D4:49FES 7?46AO= Q>D4A D9:<@4, F4>B9 C9D9>?RK9A<9 
Q>D4AB6 CDB<EIB8<F 8B F9I CBD, CB>4 464D<=AB9 EB5OF<9 A9 CDBC48ёF. �E?< B8AB6D9@9AAB 
CDB<;B=8ёF A9E>B?P>B 464D<=AOI EB5OF<=, 8?S >BFBDOI A4;A4K9AB B8AB D9?9 E<7A4?<;4J<< 
(A4CD<@9D, EA<:9A<9 EBCDBF<6?9A<S <;B?SJ<< < C9D9>BE A4CDS:9A<=), FB 464D<=AO9 EBB5M9A<S 
5G8GF BFB5D4:4FPES 
CBE?98B64F9?PAB, >4:8B9 6 
F9K9A<9 86GI E9>GA8. 

"8AB6D9@9AAB EB 
ED454FO64A<9@ D9?9 
E<7A4?<;4J<< <AHBD@4J<S 
B5 464D<< C9D984ёFES 6 �%', 4 464D<=AB9 EBB5M9A<9 ;4C<EO649FES 6 4DI<6 GEFDB=EF64. �4C<E4AAB9 
6 4DI<6 EBB5M9A<9 EK<F49FES A9CDBK<F4AAO@. +FB5O CDBK<F4FP EBB5M9A<9, A9B5IB8<@B ;4=F< 6 
�DI<6 (E@. C.7.2). �A8<>4J<S A4?<K<S 6 4DI<69 A9CDBK<F4AAOI EBB5M9A<= B59EC9K<649FES 
@<74A<9@ E69FB8<B84 «$45BF4» BD4A:96O@ J69FB@. 

 

7.1.2. �>=B@>;L A>?@>B82;5=8O 87>;OF88 

� D9:<@9 >BAFDB?S EBCDBF<6?9A<S <;B?SJ<< (�BAFDB?P R<;B) <;@9D9A<S, E6S;4AAO9 E 
EBEFBSA<9@ ��, BF>?RK4RFES, < '�#% %��#�&$-�% >BAFDB?<DG9F FB?P>B A4CDS:9A<9 < 
EBCDBF<6?9A<9 <;B?SJ<< CB?REB6 E9F<. �B;@B:9A 6O5BD ECBEB54 >BAFDB?S EBCDBF<6?9A<S 
<;B?SJ<< CB CB?RE4@ E9F< <?< CB B5M9@G EBCDBF<6?9A<R E9F<. &4>:9 6B;@B:9A 6O5BD ECBEB54 
BFB5D4:9A<S A4CDS:9A<S CB?REB6 E9F< BFABE<F9?PAB ;9@?< < C9D9>BE4 – E GKёFB@ 6?<SA<S '�#% 

A4 E9FP < 59; GKёF4 6?<SA<S '�#%. $9;G?PF4FO <;@9D9A<= CD98EF46?SRFES A4 B8AB@ Q>D4A9. 
"5M4S <AHBD@4J<S: 

00:04– F4=@9D J<>?4 >BAFDB?S R<;B, @@:EE; 
16:41:45 – F9>GM99 6D9@S, KK:@@:EE; 
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$9;G?PF4FO <;@9D9A<= CD< >BAFDB?9 CB CB?RE4@ 
E9F<: 
R+/- – EBCDBF<6?9A<9 <;B?SJ<< C?REB6B= < @<AGEB6B= 
L<AO, >"@; 

U+/- – A4CDS:9A<S CB?REB6 E9F< BFABE<F9?PAB ;9@?<, �; 
U01 – A4CDS:9A<9 >BAFDB?<DG9@B= E9F<, �; 

#<0:A – C9D9>BE A4CDS:9A<=, � (8?S E?GK4S BFB5D4:9A<S 
C9D9>BE4 E GKёFB@ 6?<SA<S '�#%). 

 

�!("$ �*�/: �D< EA<:9A<< EBCDBF<6?9A<S <;B?SJ<< A<:9 CD98GCD98<F9?PAB= 
GEF46>< #К�! 6O84ёF EBB5M9A<9: «%Aи65Aи5 R». �D< EA<:9A<< EBCDBF<6?9A<S <;B?SJ<< 
A<:9 464D<=AB= GEF46>< #К�! 6O84ёF EBB5M9A<9: «З5@?я Aа шиAах!». 

 

7.1.3. �>=B@>;L ?0@0<5B@>2 �� 

� D9:<@9 >BAFDB?S C4D4@9FDB6 �� (�BAFDB?P ��) '�#% %��#�&$-�% >BAFDB?<DG9F 
FB?P>B C4D4@9FDO A4CDS:9A<S < FB>4 ��. $9;G?PF4FO <;@9D9A<= CD98EF46?SRFES A4 86GI Q>D4A4I. 

"EAB6AB= Q>D4A: 
00:04 – F4=@9D J<>?4 >BAFDB?S E<@@9FD<< < A4CDS:9A<S 
I6BEFB6OI Q?9@9AFB6 ��, @@:EE; 
16:41:45 – F9>GM99 6D9@S, KK:@@:EE; 
U01 – A4CDS:9A<9 >BAFDB?<DG9@B= E9F<, �; 
I01 – FB> ;4DS84/D4;DS84 ��, @�. 
U=5A8< – A4CDS:9A<9 A9E<@@9FD<< ��, �; 
UE2>AB – A4CDS:9A<9 I6BEFB6OI Q?9@9AFB6 ��, �. 

�BCB?A<F9?PAO= Q>D4A: 
#C;LAU – GDB69AP CG?PE4J<= A4CDS:9A<S, %; 

#C;LAI – GDB69AP CG?PE4J<= FB>4, � 

&5<? – F9@C9D4FGD4 6 CB@9M9A<< (L>4HG) ��, °%. 
�E?< <;@9D9A<S A4CDS:9A<S A9E<@@9FD<< ��, 

A4CDS:9A<S I6BEFB6OI Q?9@9AFB6, F9@C9D4FGDO �� 
BF>?RK9AO, A4 Q>D4A9 6@9EFB ;A4K9A<= QF<I C4D4@9FDB6 
BFB5D4:49FES EBBF69FEF6GRM4S A48C<EP. 

 

7.1.4. #>8A: <5AB0 ?>2@5645=8O 87>;OF88 

$9:<@ CB<E>4 @9EF4 ;4@O>4A<S (#"�%�) CB;6B?S9F CD< A4?<K<< EC9J<4?<;<DB64AAOI 
FB>B6OI >?9M9= %��#�&$-�& BCD989?<FP @9EFB CB6D9:89A<S <;B?SJ<< %"#&. �?S QFB7B 
A9B5IB8<@B 6O5D4FP D9:<@ #"�%� 6 @9AR 6O5BD4 
D9:<@4. �B?PL9 A<>4><I 89=EF6<= E '�#% %��#�&$-

�% CD98CD<A<@4FP A9 FD95G9FES, 84?PA9=L4S D45BF4 CB 
CB<E>G 6OCB?AS9FES FB?P>B >?9M4@< %��#�&$-�&. 

&9IAB?B7<S CDB6989A<S CB<E>4 @9EF4 ;4@O>4A<S 
89F4?PAB BC<E4A4 6 DG>B6B8EF69 CB Q>EC?G4F4J<< 
EC9J<4?<;<DB64AAOI FB>B6OI >?9M9= %��#�&$-�&. 

�B 6D9@S CB<E>4 A4 Q>D4A9 BFB5D4:49FES A48C<EP «�8ёF CB<E>». 
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7.1.4.1. �>?>;=8B5;L=K5 2>7<>6=>AB8 @568<0 ?>8A:0 
#D<@9A9A<9 >?9M9= %��#�&$-�& EB6@9EFAB E '�#% 6 D9:<@9 CB<E>4 CB;6B?S9F 6OS6?SFP 

B5N98<A9A<9 CB?REB6 D4;AOI CD<EB98<A9A<= < B5N98<A9A<9 CB?REB6 D4;AOI E9F9=. 
�?S BCD989?9A<S B5N98<A9A<S CB?REB6 D4;AOI CD<EB98<A9A<= A4 B8AB@ <; CD<EB98<A9A<= 

A9B5IB8<@B EO@<F<DB64FP EA<:9A<9 EBCDBF<6?9A<S <;B?SJ<<, A4CD<@9D, CB8>?RK<6 @9:8G B8A<@ 
CB?REB@ CD<EB98<A9A<S < ;9@?ё= D9;<EFBD 20 >"@. �4F9@ CDB69D<FP >?9M4@< EBCDBF<6?9A<9 
<;B?SJ<< 6E9I CD<EB98<A9A<=. �E?< EA<:9A<9 B5A4DG:<FES A9 FB?P>B A4 FB@ H<89D9, A4 >BFBDB@ 
BAB EO@<F<DB64AB, AB < 9Mё A4 >4>B@-FB, QFB @B:9F 5OFP CD<;A4>B@ B5N98<A9A<S QF<I 
CD<EB98<A9A<=. &4><@ B5D4;B@ CDB69D<FP 6E9 CD<EB98<A9A<S. 

"CD989?9A<9 B5N98<A9A<S CB?REB6 D4;AOI %"#& 6OCB?AS9FES E?98GRM<@ B5D4;B@. �E?< 
B59 CDB69DS9@O9 E9F< <@9RF E6B< &-@BEFO, 8BEF4FBKAB 6 B8AB= <; A<I 6>?RK<FP '�#% 
%��#�&$-�% < <;@9D<FP EBCDBF<6?9A<9 <;B?SJ<<. �E?< EBCDBF<6?9A<9 <;B?SJ<< E<?PAB 
CBA<:9AB < ED46A<@B E EBCDBF<6?9A<9@ &-@BEF4, FB QFB @B:9F 5OFP CD<;A4>B@ B5N98<A9A<S 86GI 
E9F9= ('�#% BCD989?S9F 6FBDB= &-@BEF >4> EA<:9A<9 EBCDBF<6?9A<S <;B?SJ<<). 

�E?< CDB69DS9@O9 E9F< A9 <@9RF E6B<I &-@BEFB6, A9B5IB8<@B 6 B8AB= <; A<I EO@<F<DB64FP 
EA<:9A<9 EBCDBF<6?9A<S <;B?SJ<<, A4CD<@9D, CB8>?RK<6 @9:8G B8A<@ <; CB?REB6 < ;9@?ё= 
D9;<EFBD 20 >"@. �4F9@ 6B 6FBDB= E9F< 6>?RK<FP '�#% %��#�&$-�% < <;@9D<FP EBCDBF<6?9A<9 
<;B?SJ<<. �E?< EBCDBF<6?9A<9 <;B?SJ<< B>4:9FES ED46A<@B E EBCDBF<6?9A<9@ CB8>?RK9AAB7B 
D9;<EFBD4, FB QFB @B:9F 5OFP CD<;A4>B@ B5N98<A9A<S 86GI E9F9=. "EF4ёFES B5E?98B64FP >?9M4@< 
%��#�&$-�& CD<EB98<A9A<S C9D6B= < 6FBDB= E9F<, KFB5O BCD989?<FP, >4><9 <; A<I EB98<A9AO. 

 

7.1.5. �7<5@5=85 ё<:>AB8 %"#& 

'�#% %��#�&$-�% CB;6B?S9F CDB<;69EF< <;@9D9A<9 ё@>BEF< %"#&. �?S QFB7B 
CD98GE@BFD9A EC9J<4?PAO= D9:<@.  

�B 6D9@S <;@9D9A<S ё@>BEF< A4 Q>D4A9 
BFB5D4:49FES E?98GRM4S <AHBD@4J<S: 
00:04– F4=@9D J<>?4 <;@9D9A<S ё@>BEF<, @@:EE; 
16:41:45 – F9>GM99 6D9@S, KK:@@:EE; 
Ё<:>ABL %"#& – <89AF<H<>4FBD D9:<@4; 
CA>?B = 19,5 @>( – ;A4K9A<9 ё@>BEF< E9F<. 

#9D6BA4K4?PAB9 <;@9D9A<9 ё@>BEF< FD95G9F A9>BFBDB7B 6D9@9A<. #BQFB@G 6 F9K9A<9 C9D6OI 
A9E>B?P><I E9>GA8 ;A4K9A<9 ё@>BEF< A4 Q>D4A9 5G8GF BFEGFEF6B64FP. �4F9@ CBS6<FES ;A4K9A<9 
ё@>BEF<, >BFBDB9 @B:9F A9;A4K<F9?PAB >B?954FPES BFABE<F9?PAB ED98A97B ;A4K9A<S. 
 

7.1.6. "B:;NG5=85 2A5E 87<5@5=89 

� QFB@ D9:<@9 GEFDB=EF6B CD9>D4M49F 6E9 <;@9D9A<S < ?R5O9 6B;89=EF6<S A4 E9FP.  
 

7.2. $01>B0 A 0@E82>< 

'�#% %��#�&$-�% 698ёF 4DI<6 ;4C<E9= B ;4H<>E<DB64AAOI A9<ECD46ABEFSI < 464D<=AOI 
EB5OF<SI. �4C<EP EBB5M9A<= 6 4DI<6 CDB<;6B8<FES J<>?<KAB 6 IDBAB?B7<K9E>B@ CBDS8>9. #D< 
;4CB?A9A<< C4@SF< E4@O9 D4AA<9 ;4C<E<  G84?SRFES, 4 AB6O9 8B546?SRFES. &9@ E4@O@ 
B59EC9K<649FES EBID4A9A<9 <AHBD@4J<< B5B 6E9I A9846A<I EB5OF<SI. �DI<6 EBID4AS9FES 6 
QA9D7BA9;46<E<@B= C4@SF<, KFB CB;6B?S9F EBID4ASFP 6E9 ;4C<E< CDB8B?:<F9?PAB9 6D9@S 6A9 
;46<E<@BEF< BF A4?<K<S <?< BFEGFEF6<S C<F4A<S. 
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�?S 6IB84 6 4DI<6 6B=8<F9 6 �?46AB9 @9AR, A4:46 
>ABC>G  �!2, 6O59D<F9 �$)��, ;4F9@ #DBE@BFD. 

 �!2 �$)�� #DBE@BFD 
�4C<E< 6 4DI<6 CDB<;6B8SFES B8AB6D9@9AAB EB 

ED454FO64A<9@ D9?9 E<7A4?<;4J<< < BFB5D4:9A<9@ <I A4 
Q>D4A9 GEFDB=EF64. &D96B:AB9 EBB5M9A<9, 
BFB5D4;<6L99ES A4 Q>D4A9, EK<F49FES AB6O@ < 
A9CDBK<F4AAO@ CB?P;B64F9?9@. �E?< 6 4DI<69 9EFP IBFS 

5O B8AB A9CDBK<F4AAB9 EBB5M9A<9,  E69FB8<B8 «$45BF4» A4 ?<J96B= C4A9?< '�#% @<749F 
BD4A:96O@ J69FB@, B59EC9K<64S 6<;G4?PAB9 A4CB@<A4A<9 B A9B5IB8<@BEF< CDBK<F4FP EBB5M9A<S 6 
4DI<69. %69FB8<B8 «$45BF4» C9D9EF4ёF @<74FP BD4A:96O@ 
CBE?9 CDBE@BFD4 EBB5M9A<= < 6OIB84 <; 4DI<64.  

%FDG>FGD4 ;4C<E< 6 4DI<69: 
%B@>:0 1: 84F4 < 6D9@S D97<EFD4J<< EB5OF<S. 
%B@>:0 2 8 3: F<C EB5OF<S </<?< CBSEA9A<9 EB5OF<S <?< 
C4D4@9FDB6 
%B@>:0 4: C4D4@9FDO, ;4C<E4AAO9 CD< 6B;A<>AB69A<< 
EB5OF<S. 

 

�!("$ �*�/: �B@<@B 464D<=AOI, 6 �DI<6 F4>:9 ;4C<EO64RFES A9>BFBDO9 
E?G:95AO9 EBB5M9A<S < EBB5M9A<S B CDBC484A<< A9<ECD46ABEF< GEFDB=EF64, A4CD<@9D, B 
6>?RK9A<</6O>?RK9A<< #К�!. !?G:95AO9 EBB5M9A<S  < EBB5M9A<S B EASF<< >4>B=-?<5B 
A9<ECD46ABEF< A4 Q>D4A9 A9 BFB5D4:4RFES < A9 EK<F4RFES A9CDBK<F4AAO@<. 

 

'�#% %��#�&$-�% CB;6B?S9F CDB<;69EF< BK<EF>G 4DI<64. #D< QFB@ 6E9 84AAO9 G84?SRFES 
CB?ABEFPR 59; 6B;@B:ABEF< 6BEEF4AB6?9A<S. 

 

7.3. !0AB@>9:0 '�#% 

�?S >BDD9>FAB= D45BFO '�#% %��#�&$-�% 6 >BA>D9FAB= E9F< A9B5IB8<@B CD46<?PAB 97B 
A4EFDB<FP. !4EFDB=>4 6>?RK49F 6 E95S A4;A4K9A<9 GEF46B> >BAFDB?<DG9@OI C4D4@9FDB6, GEF4AB6>G 
6D9@9A< < 84FO, A4EFDB=>G <AF9DH9=E4 E6S;< E �%' < CDBK<9 C4D4@9FDO. 

�E9 A4EFD4<649@O9 C4D4@9FDO '�#% 
E7DGCC<DB64AO 6 @9AR «!�%&$"���»: 

 'EF46>< ��; 

 'EF46>< ��; 
 �AF9DH9=EO; 
 �DG7B9. 

 

#D< <;@9A9A<< A4EFDB9> 6O5BD <;@9AS9@B7B C4D4@9FD4 BEGM9EF6?S9FES >ABC>4@< ���$) < 
�!��. �;@9A9A<9 ;A4K9A<S C4D4@9FD4 BEGM9EF6?S9FES A4:4F<9@ >ABC>< ��"�. #D< >4:8B@ 
A4:4F<< A4 >ABC>G ��"� ;A4K9A<9 C4D4@9FD4 G69?<K<649FES A4 69?<K<AG L474 <;@9A9A<S 
C4D4@9FD4. �?S EBID4A9A<S <;@9A9A<= A9B5IB8<@B 6O=F< <; F9>GM97B CGA>F4 @9AR A4 CD98O8GM<= 
GDB69AP, A4:46 >ABC>G  �!2/"& �!�. 
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7.3.1. 'AB02:8 :>=B@>;O 87>;OF88 

� QFB@ D4;89?9 A4EFD4<64RFES C4D4@9FDO 
GEFDB=EF64, B59EC9K<64RM<9 6OCB?A9A<9 HGA>J<< 
>BAFDB?S EBCDBF<6?9A<S <;B?SJ<<: 

 'EF46>< 6D9@9A<; 

 'EF46>< EBCDBF<6?9A<S; 
 'EF46>< A4CDS:9A<S; 

 

7.3.1.1. 'AB02:8 2@5<5=8 

� QFB@ D4;89?9 A4EFD4<64RFES E?98GRM<9 
C4D4@9FDO: 

&:.?. – 6D9@S C4G;O @9:8G J<>?4@< <;@9D9A<S 6 
D9:<@9 >BAFDB?S. �A4K9A<9 CB G@B?K4A<R – A9CD9DO6AB9 
<;@9D9A<9. �B;@B:AO9 GEF46><: A9CD9DO6AB, 5, 10, 20, 30, 
60 @<AGF. 

&:.8. – 6D9@S J<>?4 <;@9D9A<S. �A4K9A<9 CB 
G@B?K4A<R – 24 E. �B;@B:AO9 GEF46><: 14, 24, 34 E9>GA8. 

 

7.3.1.2. 'AB02:8 A>?@>B82;5=8O 

� QFB@ D4;89?9 A4EFD4<64RFES GEF46>< 
EBCDBF<6?9A<S <;B?SJ<<. 

RCAB1 – CD98GCD98<F9?PA4S GEF46>4 EBCDBF<6?9A<S 
<;B?SJ<<. 

RCAB2 – 464D<=A4S GEF46>4 EBCDBF<6?9A<S 
<;B?SJ<<. 

�E?< CD< >BAFDB?9 EBCDBF<6?9A<S <;B?SJ<< '�#% 

B5A4DG:<649F EA<:9A<9 EBCDBF<6?9A<S <;B?SJ<< A<:9 
GEF46>< RGEF1 <?< RGEF2, FB CDB<EIB8<F 6O6B8 EBBF69FEF6GRM97B FD96B:AB7B EBB5M9A<S < 
;4@O>4A<9 >BAF4>FB6 D9?9 E<7A4?<;4J<<. �A4K9A<S CB G@B?K4A<R 40 < 20 >"@ EBBF69FEF69AAB. 
�B;@B:AO9 GEF46><: BF 1 8B 999 >"@ E L47B@ 1 >"@. 
 

7.3.1.3. 'AB02:8 4>?CAB8<>3> ?5@5:>A0 =0?@O65=8O 
� QFB@ D4;89?9 A4EFD4<649FES ;A4K9A<9 8BCGEF<@B7B C9D9>BE4 A4CDS:9A<S CB?REB6 E9F< 

BFABE<F9?PAB ;9@?<, 6OL9 >BFBDB7B 8B?:A4 ED454FO64FP E<7A4?<;4J<S A9<ECD46ABEF<. �A4K9A<9 CB 
G@B?K4A<R 250 �. �B;@B:AO9 GEF46><: BF 1 8B 300 � E L47B@ 1 �. 

 

7.3.2. 'AB02:8 :>=B@>;O �� 

� QFB@ D4;89?9 A4EFD4<64RFES C4D4@9FDO 
GEFDB=EF64, B59EC9K<64RM<9 6OCB?A9A<9 HGA>J<= 
>BAFDB?S A4CDS:9A<S E9F<, CG?PE4J<= ;4DS8AB7B FB>4 < 
A4CDS:9A<S, BCD989?9A<S D4;DS84 < B5DO64 ��: 

 'EF46>< A4CDS:9A<S; 
 'EF46>< @<A<@4?PAB7B FB>4 ;4DS84/D4;DS84 ��; 
 'EF46>< GDB6AS CG?PE4J<=; 
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 �O5BD AB@<A4?4 LGAF4; 
 !4EFDB=>< C4D4@9FDB6 �� 8?S D4EKёF4 A4CDS:9A<S A9E<@@9FD<< ��; 
 'EF46>< CBDB7B6 F9@C9D4FGDO ��; 

 !4EFDB=>4 C4D4@9FDB6 I6BEFB6OI Q?9@9AFB6 ��; 
 !4EFDB=>4 6O89D:>< 6D9@9A< CD< ED454FO64A<< CB GEF46>4@. 

 

7.3.2.1. 'AB02:8 =0?@O65=8O 
�89EP ;484RFES ;A4K9A<S @4>E<@4?PAB7B < 

@<A<@4?PAB7B 8BCGEF<@B7B A4CDS:9A<S >BAFDB?<DG9@B= 
E9F<.  

Umax = 264 � – @4>E<@4?PAB9 8BCGEF<@B9 A4CDS:9A<9; 
Umin = 176 � – @<A<@4?PAB9 8BCGEF<@B9 A4CDS:9A<9. 

�B;@B:AO9 ;A4K9A<S 8?S B59<I GEF46B> – BF 0 8B 
300 � E L47B@ 1 �. 
 

7.3.2.2. 'AB02:8 <8=8<0;L=>3> B>:0 70@O40/@07@O40 �� 

�89EP ;484RFES CBDB7B6O9 ;A4K9A<S FB>4 8?S BCD989?9A<S D4;DS84 < B5DO64 ��. 
I@07@ = -10 <� – GEF46>4 FB>4 D4;DS84; 
I70@ = 10 <� – GEF46>4 FB>4 ;4DS84. 

�B;@B:AO9 ;A4K9A<S 8?S B59<I GEF46B> – BF 0,01 � 
8B 1 � E L47B@ 1 @�. 

�E?< <;@9D9AAO= A4 LGAF9 FB> F9KёF 6 
A4CD46?9A<< �� < 97B 69?<K<A4 5B?PL9 GEF46>< I;4D, 
;A4K<F <8ёF ;4DS8 ��. �E?< FB> F9KёF 6 A4CD46?9A<< BF 
�� < 97B 69?<K<A4 5B?PL9 GEF46>< ID4;D, BCD989?S9FES 
D4;DS8 ��. �?S BCD989?9A<S B5DO64 J9A< �� < EA<:9A<S FB>4 CB8;4DS84 <ECB?P;GRFES GEF46><, 
BCD989?S9@O9 46FB@4F<K9E>< (CB8DB5A99 E@. C."H81:0! �AB>G=8: AAK;:8 =5 =0945=.).  

 

7.3.2.3. 'AB02:8 ?C;LA0F89 

�89EP ;484RFES @4>E<@4?PAO9 8BCGEF<@O9 ;A4K9A<S CG?PE4J<= ;4DS8AB7B FB>4 < A4CDS:9A<S. 
#C;LA.U = 4% – @4>E<@4?PA4S 8BCGEF<@4S 69?<K<A4 
CG?PE4J<= A4CDS:9A<S; 
#C;LA.I = 5� – @4>E<@4?PA4S 8BCGEF<@4S 69?<K<A4 
CG?PE4J<= FB>4. 

 4>E<@4?PAO= 8BCGEF<@O= GDB69AP CG?PE4J<= 
FB>4 BCD989?S9FES ё@>BEFPR 4>>G@G?SFBDAB= 54F4D9< < 
D4EEK<FO649FES, <EIB8S <I ABD@<DB64AAB7B ;A4K9A<S 5 � 
A4 >4:8O9 100 �K. 

�B;@B:AO9 ;A4K9A<S GEF46>< CG?PE4J<< A4CDS:9A<S – BF 1 8B 30% E L47B@ 0,5%. 

�B;@B:AO9 ;A4K9A<S GEF46>< CG?PE4J<< FB>4 – BF 0,5� 8B 200�. 
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7.3.2.4. �K1>@ =><8=0;0 HC=B0 
�89EP 6O5<D49FES AB@<A4? LGAF4. #B889D:<649FES 

D45BF4 E LGAF4@< 75 @� E?98GRM<I AB@<A4?B6: 20�, 
30�, 50�, 75�, 100�, 150�, 200�, 300�, 400�, 500�, 
750�, 1000�, 1500�, 2000�. 

� CD<@9D9 6O5D4A LGAF 200 �. 
 

 

7.3.2.5. !0AB@>9:8 ?0@0<5B@>2 �� 4;O @0AGёB0 =0?@O65=8O =5A8<<5B@88 �� 

$4EKёF 69?<K<AO A4CDS:9A<S A9E<@@9FD<< �� < GE?B6<S ED454FO64A<S E<7A4?<;4J<< 
BEGM9EF6?S9FES CB E?98GRM<@ HBD@G?4@:  

 CD< KёFAB@ >B?<K9EF69 Q?9@9AFB6 (@BAB5?B>B6) BEAB6AB= K4EF< ��, <E>?RK4S I6BEFB6O9 
Q?9@9AFO, 9E?< BA< 9EFP:               ;  

 CD< A9KёFAB@ >B?<K9EF69 Q?9@9AFB6 (@BAB5?B>B6) BEAB6AB= K4EF< ��, <E>?RK4S I6BEFB6O9 
Q?9@9AFO, 9E?< BA< 9EFP:                    ,  

789: 
 U�� – <;@9D9AAB9 A4CDS:9A<9 BEAB6AB= K4EF< ��, <E>?RK4S I6BEFB6O9 Q?9@9AFO; 
 U1 – <;@9D9AAB9 A4CDS:9A<9 BF @<AGEB6B7B 6O6B84 BEAB6AB= K4EF< ��, <E>?RK4S I6BEFB6O9 
Q?9@9AFO, 8B BF6B84 ED98A9= FBK><; 

 %@9M. – 8BCGEF<@4S 69?<K<A4 A4CDS:9A<S A9E<@@9FD<< ��, >BFBD4S ;484ёFES 6 @9AR; 

 N – QFB >B?<K9EF6B Q?9@9AFB6 (@BAB5?B>B6) ��, >BFBDB9 F4>:9 ;484ёFES 6 @9AR. 
�?S >BDD9>FAB= D45BFO 4?7BD<F@4 D4EEKёF4 69?<K<AO A4CDS:9A<S A9E<@@9FD<< �� 

A9B5IB8<@B CD46<?PAB CB8>?RK<FP 6O6B8 ED98A9= FBK>< > J9C< ��. #D< KёFAB@ >B?<K9EF69 
Q?9@9AFB6 �� (59; GKёF4 I6BEFB6OI Q?9@9AFB6) FBK>4 CB8>?RK9A<S 6O6B84 ED98A9= FBK>< BF '�#% 
8B?:A4 5OFP @9:8G Q?9@9AF4@< CB8 AB@9D4@<    <     , EK<F4S BF Q?9@9AF4 №1 «C?REB6B7B» 
6O6B84 54F4D9<. #D< A9KёFAB@ >B?<K9EF69 Q?9@9AFB6 �� FBK>4 CB8>?RK9A<S 6O6B84 ED98A9= FBK>< 
8B?:A4 5OFP @9:8G Q?9@9AF4@< CB8 AB@9D4@<      <     , EK<F4S BF Q?9@9AF4 №1 «C?REB6B7B» 
6O6B84 54F4D9<. 

%D454FO64A<9 CDB<EIB8<F CD< 69?<K<A9 
A4CDS:9A<S A9E<@@9FD<<, CD96OL4RM9@ C4D4@9FD 
%@9M. 

� CD<@9D9 ;484AO E?98GRM<9 ;A4K9A<S: 
N M;5< = 17 – >B?<K9EF6B Q?9@9AFB6 �� (4>>G@G?SFBDB6 
<?< @BAB5?B>B6); 
%<5I. = 2.0 � – 8BCGEF<@4S 69?<K<A4 A4CDS:9A<S 
A9E<@@9FD<< ��. 

 

7.3.2.6. 'AB02:8 B5<?5@0BC@K 

�89EP ;484RFES CD989?PAO9 8BCGEF<@O9 ;A4K9A<S F9@C9D4FGDO 6 CB@9M9A<< (L>4HG) ��. 

&9@C9D4FGD4 <;@9DS9FES CD< CB@BM< 84FK<>4 F<C4 DS18B20, CB8>?RK49@B7B CB CDBFB>B?G 1Wire. 

�484ёFES >4> @4>E<@4?PAB 8BCGEF<@4S F9@C9D4FGD4, F4> < @<A<@4?PAB 8BCGEF<@4S F9@C9D4FGD4. 
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7.3.2.7. !0AB@>9:0 ?0@0<5B@>2 E2>AB>2KE M;5<5=B>2 �� 

'�#% %��#�&$-�% CB;6B?S9F >BAFDB?<DB64FP A4CDS:9A<9 I6BEFB6OI Q?9@9AFB6 �� CD< <I 
A4?<K<<. � QFB@ D4;89?9 ;484RFES @4>E<@4?PAB9 < @<A<@4?PAB9 8BCGEF<@O9 ;A4K9A<S A4CDS:9A<S 
I6BEFB6OI Q?9@9AFB6, CD< 6OIB89 ;4 >BFBDO9 8B?:A4 ED454FO64FP E<7A4?<;4J<S. 

 

7.3.2.8. !0AB@>9:0 2K45@6:8 2@5<5=8 ?@8 A@010BK20=88 ?> CAB02:0< 

�?S <E>?RK9A<S ?B:AOI ED454FO64A<=, A4CD<@9D, <;-;4 >B@@GF4J<BAAOI CB@9I < CD< 
C9D9IB8AOI CDBJ9EE4I 6 '�#% CD<@9AS9FES CD46<?B 6O89D:>< 6D9@9A<. "AB B;A4K49F, KFB 
GEFDB=EF6B ED45BF49F CB GEF46>9 FB?P>B 6 FB@ E?GK49, 9E?< ;A4K9A<9 C4D4@9FD4, CD96OE<6L97B 
GEF46>G, BEF4ёFES 6 F4>B@ EBEFBSA<< 6 F9K9A<9 6D9@9A<, ;484AAB7B 8?S A97B 6 84AAB@ D4;89?9. 

'EF46>< 6D9@9A< ;484RFES 8?S E?98GRM<I C4D4@9FDB6: 
 #@52KH5=85 U01 – @4>E<@4?PAB9 8BCGEF<@B9 
A4CDS:9A<9 E9F<; 

 %=865=85 U01 – @<A<@4?PAB9 8BCGEF<@B9 
A4CDS:9A<9 E9F<; 

 %=865=85 I?>47  - BCD989?9A<9 EA<:9A<S FB>4 
CB8;4DS84 ��; 

 "1@K2 �� – BCD989?9A<9 B5DO64 ��; 
 $07@O4 �� – BCD989?9A<9 D4;DS84 ��; 
 #C;LA.U – @4>E<@4?PAO= 8BCGEF<@O= GDB69AP 
CG?PE4J<= A4CDS:9A<S; 

 #C;LA.U – @4>E<@4?PAO= 8BCGEF<@O= GDB69AP 
CG?PE4J<= FB>4. 

 #B G@B?K4A<R 8?S B5DO64 < D4;DS84 �� 
6OEF46?SRFES GEF46>< 60 E, 4 BEF4?PAO9 – 4 E. �B;@B:AO9 
;A4K9A<S 8?S 6E9I GEF46B> – BF 1 8B 600 E, L47 GEF46>< 1E. 

 

7.3.3. !0AB@>9:0 8=B5@D59A0 A2O78 (RS485) 

'�#% %��#�&$-�% <@99F 6B;@B:ABEFP B5@9A4 84AAO@< B EBEFBSA<< %"#& E �%' &# CB 
CDBFB>B?G Modbus RTU. %6S;P BEGM9EF6?S9FES CD< CB@BM< <AF9DH9=E4 RS485. �?S 97B A4EFDB=>< 
C9D9=8<F9 6 @9AR RS485: 

 �!2           !�%&$"���          �!&�$(��%/           RS485 

� QFB@ @9AR A4EFD4<64RFES C4D4@9FDO E6S;< E �%': 

�4@5A '�#% – 48D9E GEFDB=EF64 6 E9F< Modbus, 

6B;@B:AO9 ;A4K9A<S BF 1 8B 247. 
%:>@>ABL – E>BDBEFP C9D984K< 84AAOI, 6B;@B:AO9 

;A4K9A<S BF 1200 8B 115200. 
+ёB=>ABL – >D<F9D<= CDB69D>< KёFABEF<, 

6B;@B:AO9 ;A4K9A<S: K9F, A9K9F, A9F. 
 

 

#$� �+�!��: �BE?9 <;@9A9A<S C4D4@9FDB6 Modbus A9B5IB8<@B C9D9;47DG;<FP 
GEFDB=EF6B! 
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7.3.4. !0AB@>9:0 4>?>;=8B5;L=KE ?0@0<5B@>2 
"EF4?PAO9 A4EFDB=>< GEFDB=EF64 D4ECB?B:9AO 6 D4;89?9 @9AR �$'��� !�%&$"���: 

 �!2          !�%&$"���          �$'�"� 

 

$4;89? �$'��� !�%&$"��� EB89D:<F E?98GRM<9 CGA>FO: 
"#*�� – C4D4@9FDO, <@9RM<9 8<E>D9FAO9 EBEFBSA<S, < A9 6BL98L<9 6 <AO9 D4;89?O; 
%83=0;870F8O – A4EFDB=>4 D9?9 E<7A4?<;4J<<; 

�>=B@0AB – >BAFD4EFABEFP Q>D4A4 '�#%; 

/@:>ABL – SD>BEFP Q>D4A4 '�#%; 

�@5<O-40B0 – GEF4AB6>4 6D9@9A< < 84FO; 
Language – E@9A4 S;O>4 <AF9DH9=E4 (DGE/4A7?); 
%1@>A =0AB@>5: – E5DBE A4EFDB9> > GEF4AB6>4@ CB 
G@B?K4A<R; 
�7<5=5=85 ?0@>;O – GEF4AB6>4 < <;@9A9A<9 C4DB?9= 
8BEFGC4 > D4;89?4@ @9AR '�#%. 

 

7.3.4.1. �>?>;=8B5;L=K5 >?F88.  5=N "#*�� 

� D4;89?9 "#*�� A4EFD4<64RFES E?98GRM<9 C4D4@9FDO 

 

#0@0<5B@ "?8A0=85 �:;NG5=> �K:;NG5=> 

$568< 
C<>;. 

$9:<@ D45BFO '�#% CB G@B?K4A<R. �B;6D4F <; @9AR < 8DG7<I B>BA BFB5D4:9A<S 
6B;6D4M49F '�#% 6 D9:<@ CB G@B?K4A<R. $9:<@B@ CB G@B?K4A<R @B:9F 5OFP 
A4;A4K9A ?R5B= D9:<@ '�#%: «�BAFDB?P R+��», «�BAFDB?P R<;B», «�BAFDB?P ��», 
«#"�%�», «�� �$. %», «�%� "&��». 

&-<>AB 
$45BF4 '�#% 
%��#�&$-�% 

EB6@9EFAB E &-@BEFB@. 

�;@9DS9FES FB>, EF9>4RM<= 6 
;9@?R K9D9; &-@BEF. 
#D< A4?<K<< 6 E9F< &-@BEF4 
BCJ<S 8B?:A4 5OFP 
6>?RK9A4, <A4K9 '�#% 
5G89F <;@9DSFP 
EBCDBF<6?9A<9 &-@BEF4. 

&B> 6 ED98A9= FBK>9 &-@BEF4 
A9 <;@9DS9FES. 
#D< BFEGFEF6<< 6 E9F< 
&-@BEF4 BCJ<S 8B?:A4 5OFP 
BF>?RK9A4, <A4K9 <;@9D9A<S 
5G8GF A9>BDD9>FAO@<.  

R>1I 

�BAFDB?P <;B?SJ<< CB 
B5M9@G 
EBCDBF<6?9A<R E9F< 
<?< CB CB?RE4@. 

�A8<>4J<S A4 Q>D4A9 < 
E<7A4?<;4J<S CDB<;6B8<FES 
CB B5M9@G EBCDBF<6?9A<R 
E9F<. "AB D4EEK<FO649FES >4> 
C4D4??9?PAB9 EBCDBF<6?9A<9 
C?REB6B= < @<AGEB6B= L<A. 

�A8<>4J<S A4 Q>D4A9 < 
E<7A4?<;4J<S CDB<;6B8<FES 
BF89?PAB CB C?REB6B= < 
@<AGEB6B= L<A4@ %"#&. 

#5@5:>A 
�O5BD BFB5D4:9A<S < 
E<7A4?<;4J<< C9D9>BE4. 

#D<A<@49F B8AB <; 86GI ;A4K9A<=: 
#EBCF – C9D9>BE BFB5D4:49FES 59; GKёF4 6?<SA<S '�#%; 
#@4>E – C9D9>BE BFB5D4:49FES E GKёFB@ 6?<SA<S '�#%. 

%8<<5B@ 
�>?RK9A<9 <;@9D9A<S 
A9E<@@9FD<< ��. 

�;@9DS9FES, BFB5D4:49FES A4 
Q>D4A9 < >BAFDB?<DG9FES 
;A4K9A<9 A9E<@@9FD<< ��. 

%@9M9A<9 ED98A9= FBK>< 

�� A9 >BAFDB?<DG9FES. 
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#0@0<5B@ "?8A0=85 �:;NG5=> �K:;NG5=> 

UE2>AB 
�>?RK9A<9 <;@9D9A<S 
A4CDS:9A<S I6BEFB6OI 
Q?9@9AFB6 ��. 

�;@9DS9FES, BFB5D4:49FES A4 
Q>D4A9 < >BAFDB?<DG9FES 
A4CDS:9A<9 I6BEFB6OI 
Q?9@9AFB6 ��. 

!4CDS:9A<9 I6BEFB6OI 
Q?9@9AFB6 �� A9 
>BAFDB?<DG9FES. 

&5<?5@ 

�>?RK9A<9 <;@9D9A<S 
F9@C9D4FGDO 6 
CB@9M9A<</L>4HG ��. 

�;@9DS9FES, BFB5D4:49FES A4 
Q>D4A9 < >BAFDB?<DG9FES 
F9@C9D4FGD4 6 CB@9M9A<< 
��. 

&9@C9D4FGD4 6 CB@9M9A<< 
�� A9 >BAFDB?<DG9FES. 

 

�!("$ �*�/: �O5BD ;A4K9A<= BCJ<=  CDB<;6B8<FES >ABC>B= ����, 8?S CDB?<EFO64A<S 
Q>D4AB6 < C9D9@9M9A<S CB @9AR <ECB?P;G=F9 >BC>< ��� Х < ����. �D< 6OIB89 <; @9AR 
<;@9AёAAO9 ;A4K9A<S EBID4ASRFES 46FB@4F<K9E><. 

 

 

7.3.4.2. !0AB@>9:0 @5;5 A83=0;870F88 

'�#% %��#�&$-�% <@99F CSFP CDB7D4@@<DG9@OI D9?9 464D<=AB= E<7A4?<;4J<< < B8AB 
D9?9 B5M9= A9<ECD46ABEF<. $9?9 B5M9= A9<ECD46ABEF< ED454FO649F CD< A9CB?48>4I E4@B7B 
GEFDB=EF64. �R5B9 <; CSF< CDB7D4@@<DG9@OI D9?9 @B:AB A4EFDB<FP A4 ED454FO64A<9 CB ?R5B@G <; 
464D<=AOI EB5OF<=. 

�?S A4EFDB=>< CDB7D4@@<DG9@OI D9?9 C9D9=8<F9 6 @9AR %<7A4?<;4J<S: 
 �!2           !�%&$"���            �$'�"�           %<7A4?<;4J<S 

�89EP G>4;4AO 6E9 H<>E<DG9@O9 GEFDB=EF6B@ 
464D<=AO9 EB5OF<S. �4:8B@G 464D<=AB@G EB5OF<R 
@B:AB A4;A4K<FP D9?9, >BFBDB9 5G89F ED454FO64FP CD< 
A4EFGC?9A<< EB5OF<S. �?S C9D9@9M9A<S CB EC<E>G 
EB5OF<= <ECB?P;G=F9 >ABC>< ���$) < �!��. �ABC>B= 
��"� BEGM9EF6?S9FES CBE?98B64F9?PAO= C9D95BD D9?9 6 
EFDB>9 6O5D4AAB7B EB5OF<S. 

 

 

7.3.4.3. 'AB0=>2:0 2@5<5=8 8 40BK 

'�#% %��#�&$-�% <@99F 6EFDB9AAO9 K4EO. �4:8B9 H<>E<DG9@B9 GEFDB=EF6B@ EB5OF<9 
<@99F @9F>G 6D9@9A<. �?S GEF4AB6>< 84FO < 6D9@9A< C9D9=8<F9 6 @9AR GEF4AB6>< 84FO < 6D9@9A<: 

 �!2           !�%&$"���            �$'�"�           �$� 3–��&� 

 

 6O59D<F9 C4D4@9FD, <ECB?P;GS >ABC>G ��"�; 

 8?S <;@9A9A<S C4D4@9FD4 <ECB?P;G=F9 >BC>< ���$) 
< �!��; 

 CBE?9 GEF4AB6>< 6D9@9A< < 84FO A4:@<F9 >ABC>G 
��"�. 
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7.3.4.4. %1@>A =0AB@>5: 

'�#% %��#�&$-�% CB;6B?S9F 5OEFDB E5DBE<FP ;A4K9A<S A4EFD4<649@OI C4D4@9FDB6 6 
;A4K9A<S CB G@B?K4A<R. #D< QFB@ 6E9 CB?P;B64F9?PE><9 A4EFDB=>< 5G8GF E5DBL9AO > ;46B8E><@. 

�?S E5DBE4 > ;46B8E><@ A4EFDB=>4@ 6O59D<F9 @9AR: 
 �!2           !�%&$"���           �$'�"�           %�$"% !�%&$"�� 

�?S CD98BF6D4M9A<S E?GK4=AB7B E5DBE4 A4EFDB9> 6 
'�#% CD98GE@BFD9AB CB8F69D:84RM99 EBB5M9A<9. �E?< 
84AAO= CGA>F @9AR 6O5D4A BL<5BKAB, @B:AB A4:4FP 
>ABC>G "& �!� < 69DAGFPES 6 @9AR. �E?< A9B5IB8<@B 
E5DBE<FP A4EFDB=><, 9Mё D4; A4:@<F9 >ABC>G ��"�. 

�?S E5DBE4 A4EFDB9> > ;A4K9A<S@ CB G@B?K4A<R 
A9B5IB8<@B 669EF< C4DB?P. 

 

#$� �+�!��: �D< E5DBE9 A4EFDB9> CD98O8GM99 EBEFBSA<9 #К�! A<789 A9 EBID4AS9FES 
< E5DBE A4EFDB9> #К�! A9?P;S BF@9A<FP! 

 

 

#9D9K9AP A4EFDB9> CB G@B?K4A<R 

#0@0<5B@ 
"1>7=0G5=85 2 
<5=N '�#% 

�=0G5=85 ?> 
C<>;G0=8N 

"5M<9 C4D4@9FDO '�#% %��#�&$-�% 

$9:<@ D45BFO CB G@B?K4A<R $568< C<>;. �BAFDB?P 
R+�� 

�8D9E GEFDB=EF64 6 E9F< Modbus �4@5A '�#% 1 

%>BDBEFP Modbus %:>@>ABL 9600 

+ёFABEFP Modbus +5B=>ABL !9F 
#4D4@9FDO >BAFDB?S EBCDBF<6?9A<S <;B?SJ<< 

#4G;4 @9:8G J<>?4@< <;@9D9A<S 6 D9:<@9 >BAFDB?S &:.?. !9CD9DO6AB 
�D9@S J<>?4 >BAFDB?S EBCDBF<6?9A<S <;B?SJ<< &:.8. 24 E 
#D98GCD98<F9?PA4S GEF46>4 EBCDBF<6?9A<S <;B?SJ<< RCAB1 40 >"@ 

�64D<=A4S GEF46>4 EBCDBF<6?9A<S <;B?SJ<< RCAB2 20 >"@ 

'EF46>4 ED454FO64A<S D9?9 C9D9>BE4 A4CDS:9A<S U 250 � 

$45BF4 '�#% EB6@9EFAB E 6OD46A<64RM<@ &-@BEFB@ &-<>AB "&�� 

�BAFDB?P <;B?SJ<< CB B5M9@G EBCDBF<6?9A<R E9F< 
<?< CB CB?RE4@ 

R>1I "&�� 

"FB5D4:9A<9 C9D9>BE4 #EBCF / #@4>E #5@5:>A #EBCF 
#4D4@9FDO >BAFDB?S �� 

�BAFDB?P E<@@9FD<< �� %8<<5B@ "&�� 

�BAFDB?P A4CDS:9A<S I6BEFB6OI Q?9@9AFB6 �� UE2>AB "&�� 

�BAFDB?P F9@C9D4FGDO 6 CB@9M9A<< (L>4HG) �� &5<?5@ "&�� 

'EF46>4 @4>E<@4?PAB 8BCGEF<@B7B A4CDS:9A<S E9F< Umax 264 � 

'EF46>4 @<A<@4?PAB 8BCGEF<@B7B A4CDS:9A<S E9F< Umin 176 � 

'EF46>4 FB>4 D4;DS84 I@07@ -10 @� 
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#0@0<5B@ 
"1>7=0G5=85 2 
<5=N '�#% 

�=0G5=85 ?> 
C<>;G0=8N 

'EF46>4 FB>4 ;4DS84 I70@ 10 @� 

'EF46>4 CG?PE4J<= A4CDS:9A<S #C;LA.U 4 % 

'EF46>4 CG?PE4J<= FB>4 #C;LA.I 5 � 

�B?<K9EF6B Q?9@9AFB6 6 �� N M;5< 104 

�BCGEF<@B9 E@9M9A<9 ED98A9= FBK>< �� %<5I 2 � 

 4>E<@4?PAB 8BCGEF<@4S F9@C9D4FGD4 �� Tmax 40 °C 

 <A<@4?PAB 8BCGEF<@4S F9@C9D4FGD4 �� Tmin 10 °C 

 4>E<@4?PAB 8BCGEF<@B9 A4CDS:9A<9 I6BEFB6OI 
Q?9@9AFB6 �� 

UE max 50 � 

 <A<@4?PAB 8BCGEF<@B9 A4CDS:9A<9 I6BEFB6OI 
Q?9@9AFB6 �� 

UE min 36 � 

!B@<A4?PAO= FB> LGAF4 ,C=B 100 � 

�489D:>4 ED454FO64A<S CB CD96OL9A<R U45 #@52KH U01 4 c 

�489D:>4 ED454FO64A<S CB EA<:9A<R U45 %=865= U01 4 c 

�489D:>4 ED454FO64A<S CB B5DO6G �� "1@K2 �� 60 c 

�489D:>4 ED454FO64A<S CB D4;DS8G �� $07@O4 �� 60 c 

�489D:>4 ED454FO64A<S CB CD96OL9A<R CG?PE4J<= U #C;LA. U 4 c 

�489D:>4 ED454FO64A<S CB CD96OL9A<R CG?PE4J<= I #C;LA. I 4 c 

 

7.3.4.5. �7<5=5=85 ?0@>;O 
� '�#% %��#�&$-�% D94?<;B64A4 86GIEFGC9AK4F4S ;4M<F4 BF A9E4A>J<BA<DB64AAB7B 

8BEFGC4 > <;@9A9A<R A4EFDB9> < D9:<@B6 D45BFO GEFDB=EF64. �?S QFB7B CD98GE@BFD9AO C4DB?< 
C9D6B7B < 6FBDB7B GDB6AS. �BEFGC > 7?46AB@G @9AR < > 4DI<6G BEGM9EF6?S9FES 59; C4DB?S. 
#DBE@BFD A4EFDB9> GEFDB=EF64 < 6O5BD D9:<@B6 D45BFO '�#% FD95G9F 66989A<S C4DB?S C9D6B7B 
GDB6AS. #BE?9 66B84 C4DB?P ;4CB@<A49FES A4 5 @<AGF. &.9. CBE?9 66989A<S C4DB?S 6 F9K9A<9 5 @<AGF 
'�#% A9 5G89F ECD4L<64FP C4DB?P. 

#4DB?P 6FBDB7B GDB6AS CD98BEF46?S9F 8BEFGC > A4EFDB=>9 C4D4@9FDB6 D45BFO GEFDB=EF64. 
#4DB?P 66B8<FES CD< <;@9A9A<< A4EFDB9> < 89=EF6G9F 8B 6OIB84 <; @9AR !�%&$"���. &.9. 9E?< 
669EF< C4DB?P 6FBDB7B GDB6AS < CDB8B?:4FP A4EFDB=>G '�#%, A9 6OIB8S 6 �?46AB9 @9AR, FB 
CB6FBDAO= 66B8 C4DB?S A9 CBFD95G9FES, 4 9E?< 6O=F< <; @9AR !�%&$"��� 6 �?46AB9 @9AR, FB 
CD< CB6FBDAB@ 6IB89 6 @9AR !�%&$"��� CBFD95G9FES CB6FBDAO= 66B8 C4DB?S. 

�?S E@9AO EF4DB7B C4DB?S A4 AB6O= A9B5IB8<@B CDB=F< 6 E?98GRM<= CGA>F @9AR: 
 �!2           !�%&$"���           �$'�"�           �� �!�!�� #�$"�3 

%A4K4?4 6698<F9 EF4DO= C4DB?P 6FBDB7B GDB6AS, 
F.>. BA B5?4849F 5B?99 6OEB><@ CD<BD<F9FB@. �4F9@ 
6698<F9 AB6O= C4DB?P C9D6B7B < CBFB@ 6FBDB7B GDB6AS. 
�;@9A9A<9 J<HD C4DB?S CDB<EIB8<F CGF9@ A4:4F<S 
>ABCB> ���$) < �!��, 4 C9D9IB8 > 8DG7<@ J<HD4@ – 
>ABC>B= ��"�. �6B8 >4:8B7B AB6B7B C4DB?S CB8F69D8<F9 
A4:4F<9@ >ABC>< ��"�. 
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�!("$ �*�/: �4DB?P C9D6B7B GDB6AS @B:9F CD98BEF46?SFPES 89:GDAB@G C9DEBA4?G. 
�4DB?P 6FBDB7B GDB6AS CD98BEF46?S9FES D9@BAFAB@G < B5E?G:<64RM9@G C9DEBA4?G. 

 

 
#$� �+�!��: �B G@B?K4A<R C4DB?< C9D6B7B < 6FBDB7B GDB6A9= ;484AO >4> 0000. 
 9>B@9A8G9FES <;@9A<FP B54 C4DB?S CD< C9D6BA4K4?PAB= A4EFDB=>9 CD<5BD4. 

 

 

7.4. %>2<5AB=0O @01>B0 A 2K@02=820NI8< &-<>AB>< 

'�#% %��#�&$-�% CD98GE@4FD<649F 6B;@B:ABEFP EB6@9EFAB= D45BFO E 6OD46A<64RM<@ 
&-@BEFB@. !4CD<@9D, E E<EF9@B= >BAFDB?S EBCDBF<6?9A<S <;B?SJ<< A4 BEAB69 D9?9 $!-51 (<; 86GI 
EB98<AёAAOI CBE?98B64F9?PAB D9;<EFBDB6, 6>?RKёAAOI @9:8G CB?RE4@< E9F<, < D9?9 $!-51, 

6>?RKёAAO@ @9:8G FBK>B= EB98<A9A<S D9;<EFBDB6 < ;9@?ё=), ?<5B 9ё 4A4?B7B@. 

 
#$� �+�!��: �D< A9B8<A4>B6B@ EBCDBF<6?9A<< 

<;B?SJ<< CB?REB6 E9F< BFABE<F9?PAB ;9@?< 6B;A<>49F 
C9D9>BE A4CDS:9A<= @9:8G CB?RE4@< < ;9@?ё=. ЭFB 
@B:9F CD<69EF< > ?B:AB@G ED454FO64A<R GEFDB=EF6 
 ��. �?S G@9APL9A<S 6?<SA<S EBCDBF<6?9A<S <;B?SJ<< 
!��" A4 GEFDB=EF64  �� < EA<:9A<S 69DBSFABEF< 
?B:AOI ED454FO64A<= ;4M<F, 6 !��" D9>B@9A8G9FES 
<ECB?P;B64FP 6OD46A<64RM<= "-@BEF. 
�EFBD<K9E>< HGA>J<R 6OD46A<64RM97B "-@BEF4 
6OCB?AS?4 E<EF9@4 >BAFDB?S <;B?SJ<< A4 BEAB69 D9?9 
 �-51. �E?< 6 !��" BFEGFEF6G9F !К� A4 BEAB69 D9?9  �-

51, D9>B@9A8G9FES <ECB?P;B64FP "-@BEF <; 86GI 
D9;<EFBDB6 CB 10 >�@ @BMABEFPR 25-50 �F. 

 

�?S FB7B KFB5O A4EFDB<FP EB6@9EFAGR D45BFG '�#% %��#�&$-�% E &-@BEFB@, 6>?RK<F9 
D4;Nё@ )$4 (>BAF4>FO KE < FE) '�#% @9:8G 6O6B8B@ $!-51 < ;9@?ё= EB7?4EAB EI9@9 (A4 CD<@9D9 
&-@BEF4 A4 BEAB69 D9?9 $!-51). � @9AR '�#% 6>?RK<F9 8BCB?A<F9?PAGR BCJ<R &-<>AB 
(E@.C.7.3.4.1). 

 
#$� �+�!��: � ;46<E<@BEF< BF FB7B, 6>?RK9A4 ?< 6 @9AR GEFDB=EF64 BCJ<S &-@BEF 

<?< A9F, #К�! <ECB?P;G9F D4;?<KAO9 4?7BD<F@O D4EKёF4 EBCDBF<6?9A<S <;B?SJ<< E9F< < 
CB?REB6 CD< >BAFDB?9. �BQFB@G CD< BFEGFEF6<< 6 !��" EF4A84DFAB= E<EF9@O >BAFDB?S 
<;B?SJ<< <?< 9ё 4A4?B74 A9B5IB8<@B BF>?RK4FP BCJ<R &-@BEF. 

 

 

7.5. �0;81@>2:0 
�?S B59EC9K9A<S ;4S6?9AAB= FBKABEF< <;@9D9A<= CD98GE@BFD9A4 >4?<5DB6>4 '�#%. #B8 

>4?<5DB6>B= GEFDB=EF64 CBA<@49FES CB8EFDB=>4 <;@9DS9@B7B A4CDS:9A<S < BCD989?9A<9 AG?96B7B 
FB>4 A4 LGAF9. 

'�#% 
%��#�&$-�% 
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�?S CDB6989A<S >4?<5DB6>< 6OCB?A<F9 E?98GRM<9 89=EF6<S: 
 #9D9=8<F9 6 D4;89? @9AR �����$"���:  �!2            �����$"��� 

!4 Q>D4A9 CBS6<FES CD98GCD9:84RM4S A48C<EP B A9B5IB8<@BEF< BF>?RK9A<S �� < 
;4;9@?9A<S BF D4;Nё@4 FE. 

 "F>?RK<F9 �� 8?S B59EC9K9A<S FB>4 ;4DS84 ��, D46AB7B AG?R. 
 "F>?RK<F9 L<AG ;4;9@?9A<S BF >BAF4>F4 FE D4;N9@4 XP4. 

 #DB<;698<F9 <;@9D9A<9 A4CDS:9A<9 A4 >BAF4>F4I U+; U- D4;Nё@4 )$2 6B?PF@9FDB@ < 
6698<F9 97B ;A4K9A<9 6 '�#%, <ECB?P;GS >ABC>< ���$) < �!��. 

� CD<@9D9: 
 218 � – ;A4K9A<9 A4CDS:9A<S ��, <;@9D9AAB9 
'�#%; 

 220 � – ;A4K9A<9 A4CDS:9A<S ��, 6698ёAAB9 
6DGKAGR. 

 !4:@<F9 >ABC>G ��"�. �E?< CBFD95G9FES 669EF< 
C4DB?P, FB 6698<F9 97B < CB6FBD<F9 66B8 ;A4K9A<S 
A4CDS:9A<S. 

 �4?<5DB6>4 FB>4 CDB<EIB8<F 46FB@4F<K9E>< CD< EBID4A9A<< ;A4K9A<S A4CDS:9A<S. 
 #B8EB98<A<F9 L<AG ;4;9@?9A<S > >BAF4>FG FE D4;N9@4 XP4 < CB8>?RK<F9 ��. 

 
#$� �+�!��: �E?< 6 E9F< <ECB?P;G9FES &-@BEF, FB >4?<5DB6>4 #К�! !К���" -К! 

8B?:A4 CDB<;6B8<FPES E CB8>?RK9AAO@ "-@BEFB@ < 6>?RK9AAB= BCJ<9= &-@BEF. 

�E?< 6 E9F< A9 <ECB?P;G9FES "-@BEF, FB >4?<5DB6>4 8B?:A4 CDB<;6B8<FPES E BF>?RK9AAB= 
BCJ<9= &-@BEF. 

 

 

8. #@>3@0<<=>5 >15A?5G5=85 '�#% 

'�#% %��#�&$-�% CD98BEF46?S9F CB?P;B64F9?R 
6B;@B:ABEFP CDBE@BFD4 69DE<< CDB7D4@@AB7B 
B59EC9K9A<S.   

�?S CDBE@BFD4 F9>GM9= 69DE<< #" '�#% 
%��#�&$-�% C9D9=8<F9 6 CGA>F @9AR " #$��"$�. 

 

 

9. �>7<>6=K5 =58A?@02=>AB8 '�#% %��#�&$-�% 

%C<EB> 6B;@B:AOI A9<ECD46ABEF9= < ECBEB5O <I GEFD4A9A<S 
№ 

?/? 
#@87=0: �>7<>6=0O ?@8G8=0 %?>A>1 CAB@0=5=8O 

1 
�A8<>4FBD $��"&� A9 
E69F<FES 

"FEGFEF6G9F C<F4A<9 
#DB69DPF9 A4?<K<9 < 
CB?SDABEFP A4CDS:9A<S 
C<F4A<S A4 >?9@@4I <;89?<S 

!9<ECD469A >BAFDB??9D 
'�#% 

"5D4F<F9EP > CDB<;6B8<F9?R 
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10. #@>D8;0:B8G5A:>5 B5E=8G5A:>5 >1A;C6820=85 
�?S B59EC9K9A<S <ECD46AB7B EBEFBSA<S '�#% %��#�&$-�% 6 F9K9A<9 GEF4AB6?9AAB7B 

EDB>4 E?G:5O A9B5IB8<@B A9 D9:9 B8AB7B D4;4 6 FD< 7B84 CDB<;6B8<FP CDBH<?4>F<K9E>B9 
F9IA<K9E>B9 B5E?G:<64A<9 '�#% %��#�&$-�%. 

%BEF46 CDBH<?4>F<K9E>B7B F9IA<K9E>B7B B5E?G:<64A<S: 
 6A9LA<= BE@BFD '�#% %��#�&$-�% A4 BFEGFEF6<9 @9I4A<K9E><I CB6D9:89A<=; 
 CDB69D>4 EBEFBSA<S CDB6B8B6 E6S;< < ;4;9@?SRM<I CDB6B8A<>B6. 

 

�!� �!��: �9DEBA4?, CDB6B8SM<= D45BFO 6 Q?9>FDBGEF4AB6>4I, 8B?:9A 5OFP 
B59EC9K9A 6E9@ A9B5IB8<@O@ <AEFDG@9AFB@ < ED98EF64@< ;4M<FO, 4 F4>:9 B5GK9A 
CD46<?4@ <I CD<@9A9A<S. 

 

 

11. &@0=A?>@B8@>20=85, E@0=5=85 8 CB8;870F8O 

#9D96B;>G '�#% %��#�&$-�% 6 FD4AECBDFAB= F4D9 E?98G9F BEGM9EF6?SFP 6 ;4>DOFOI 
FD4AECBDFAOI ED98EF64I. #D< 6OCB?A9A<< CB7DG;BKAB-D4;7DG;BKAOI D45BF A9B5IB8<@B 
EB5?R84FP FD95B64A<S FD4AECBDFAB= @4D><DB6><, A4A9E9AAB= A4 >4:8B9 7DG;B6B9 @9EFB. 

'E?B6<S FD4AECBDF<DB64A<S 6 K4EF< 6B;89=EF6<S >?<@4F<K9E><I H4>FBDB6 6 ;4>DOFB@ 
FD4AECBDF9 – 5 CB �"%& 15150-69. 

'E?B6<S FD4AECBDF<DB64A<S 6 K4EF< 6B;89=EF6<S @9I4A<K9E><I H4>FBDB6 – % CB 
�"%& 23216-78. 

'E?B6<S ID4A9A<S 6 K4EF< 6B;89=EF6<S >?<@4F<K9E><I H4>FBDB6 6 ;4>DOFOI CB@9M9A<SI – 
2 CB �"%& 15150-69. 

'�#% %��#�&$-�% A9 FD95G9F EC9J<4?PAOI ECBEB5B6 GF<?<;4J<<, F.>. A9 <@99F 
@4F9D<4?B6 < 69M9EF6, CD98EF46?SRM<I BC4EABEF< 8?S :<;A<, ;8BDB6PS ?R89= < B>DG:4RM9= 
ED98O 6B 6D9@S < CBE?9 B>BAK4A<S EDB>4 Q>EC?G4F4J<<. 

 

12. �0@0=B88 873>B>28B5;O 
#D98CD<SF<9-<;7BFB6<F9?P 74D4AF<DG9F D45BFBECBEB5ABEFP '�#% %��#�&$-�% CD< 

EB5?R89A<< CBFD95<F9?9@ GE?B6<= < CD46<? Q>EC?G4F4J<<, ID4A9A<S, FD4AECBDF<DB64A<S, 
GEF4AB6?9AAOI &' 26.51.43.116-006-67719870-2019 < Q>EC?G4F4J<BAAB= 8B>G@9AF4J<9=. 

�4D4AF<=AO= EDB> A4 '�#% %��#�&$-�% EBEF46?S9F 36 <5AOF52 E 84FO 66B84 6 
Q>EC?G4F4J<R, AB A9 5B?99 48 @9ESJ96 E 84FO <;7BFB6?9A<S. 
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#@8;>65=85 �. %B@C:BC@=0O AE5<0 <5=N 
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#@8;>65=85 �. %E5<0 ?>4:;NG5=8O '�#% 

 

 

$<E.1. %I9@4 CB8>?RK9A<S '�#%.  
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$<E.2. &<CB64S EI9@4 CB8>?RK9A<S '�#% 6 %"#&.  
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#@8;>65=85 �. #>4:;NG5=85 2 �%' 

1. (<;<K9E><= GDB69AP – RS-485. 

2. #DBFB>B? – Modbus RTU, BF 1200 8B 115200 5<F/E (CB G@B?K4A<R 9600), 8 5<F 84AAOI, >BAFDB?P 
K9FABEF< – A9F (CB G@B?K4A<R)/K9F/A9K9F, B8<A EFBC-5<F. 

3. �8D9E – 1 (CB G@B?K4A<R). 
4. �4DF4 D97<EFDB6 Modbus: 

4.1. �E?< BCD4L<64RM99 GEFDB=EF6B (>BAJ9AFD4FBD, SCADA) 48D9EG9F D97<EFDO 6 8<4C4;BA9 
1...65536, FB ;A4K9A<S 48D9EB6 <; >4DFO D97<EFDB6 E?98G9F G69?<K<FP A4 1. 

4.2. �A4K9A<S A9>BFBDOI D97<EFDB6 64?<8AO FB?P>B 6 BCD989?ёAAOI D9:<@4I D45BFO 
GEFDB=EF64. 1FB G>4;4AB 6 EBBF69FEF6GRM9@ CB?9 >4DFO D97<EFDB6. 

4.3. �ECB?P;GRFES 84AAO9 86GI F<CB6: 
 uint16_t – J9?B9 K<E?B 59; ;A4>4 
 int16_t – ;A4>B6B9 J9?B9 K<E?B 

 

�IB8AO9 D97<EFDO (Input Registers) 

$568< 

@01>BK 

�4@5A 
(dec) 

�4@5A 
(hex) 

"?8A0=85 �4. 
87<. 

&8? 
40==KE 

�E9 9 0I009 �9DE<S #" '�#% (hex)  - uint16_t 

«�
"
!
&$
"
�
0 

 R
+�
�»
 <
  «
�"
!
&$
"
�
0 

R
<;
B»
  255 0I0FF !4CDS:9A<9 BEAB6AB= �� 1 � uint16_t 

256 0I100 !4CDS:9A<9 BEAB6AB= ��  (8G5?<>4F)  1 � uint16_t 

257 0I101 !4CDS:9A<9 @9:8G C?REB6B= L<AB= < ";9@?9=" 1 � uint16_t 

258 0I102 !4CDS:9A<9 @9:8G @<AGEB6B= L<AB= < ";9@?9=" 1 � uint16_t 

259 0I103 "#9D9>BE" CB CB?RE4@ 1 � uint16_t 

260 0I104 %BCDBF<6?9A<9 <;B?SJ<< CB C?REB6B= L<A9 1>"@ uint16_t 

261 0I105 %BCDBF<6?9A<9 <;B?SJ<< CB @<AGEB6B= L<A9 1>"@ uint16_t 

262 0I106 "5M99 EBCDBF<6?9A<9 <;B?SJ<< 1>"@ uint16_t 

263 0I107 �A4K9A<9 FB>4, 79A9D<DG9@B7B 6 E9FP 1 @>� uint16_t 

264 0I108 �@>BEFP %"#& 0,1 @>( uint16_t 

265 0I109 !4CDS:9A<9 ED98A9= FBK>< (BF @<AGE4 BEAB6AB= ��) 0,1 � uint16_t 

266 0I10A %@9M9A<9 ED98A9= FBK>< �� 0,1 � uint16_t 

267 0I10B !4CDS:9A<9 �� E I6BEFB6O@< Q?9@9AF4@< 0,1 � uint16_t 

�E9 

268 0I10C &9>GM99 ;A4K9A<9 A4CDS:9A<S �� 0,1 � uint16_t 

269 0I10D #G?PE4J<< A4CDS:9A<S �� 0,1 % uint16_t 

270 0I10E 

&9>GM99 ;A4K9A<9 FB>4. 
#B?B:<F9?PAO9 ;A4K9A<S EBBF69FEF6GRF 
;4DS8G ��, BFD<J4F9?PAO9 – 9ё D4;DS8G. 

 

1 @� 

 

int16_t 

271 0I10F #G?PE4J<< FB>4  0,1 � uint16_t 

«�
"
!
&$
"
�
0 

�
�»

 

272 0I110 !4CDS:9A<9 BEAB6AB= ��   0,1 � uint16_t 

273 0I111 !4CDS:9A<9 ED98A9= FBK>< �� 0,1 � uint16_t 

274 0I112 %@9M9A<9 ED98A9= FBK>< �� 0,1 � uint16_t 

275 0I113 !4CDS:9A<9 �� E I6BEFB6O@< Q?9@9AF4@< 0,1 � uint16_t 
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$568< 

@01>BK 

�4@5A 
(dec) 

�4@5A 
(hex) 

"?8A0=85 �4. 
87<. 

&8? 
40==KE 

�E9 

276 0I114 &9@C9D4FGD4  0,1 °% int16_t 

277 0I115 

#D<;A4> D9:<@4 D45BFO: 

0 – �"!&$"�0  R+�� 

1 – �"!&$"�0 R<;B 
2 – �"!&$"�0 �� 

3 – �� �$. % 

4 – #"�%� 

5 – �%� "&�� 

– uint16_t 

279 0I117 

 4E>4 CD<;A4>B6 A9<ECD46ABEF9=: 
5<F 15 – CD<;A4> A4?<K<S A9<ECD46ABEF<, 
5<F 14 – CBA<:9A<9 A4CDS:9A<S I6BEFB6OI Q?-FB6 ��, 
5<F 13 – CB6OL9A<9 A4CDS:9A<S I6BEFB6OI Q?-FB6 ��, 
5<F 12 – CBA<:9A<9 F9@C9D4FGDO, 
5<F 11 – CB6OL9A<9 F9@C9D4FGDO, 
5<F 10 – A4DGL9A<9 E<@@9FD<< ��, 
5<F 9 – CD96OL9A GDB69AP CG?PE4J<= CB FB>G, 
5<F 8 – CD96OL9A GDB69AP CG?PE4J<= CB A4CDS:9A<R, 

5<F 7 – EA<:9A<9 CBDB74 CB A4CDS:9A<R ��, 

5<F 6 – CD96OL9A<9 CBDB74 CB A4CDS:9A<R ��, 

5<F 5 – D4;DS8 ��, 

5<F 4 – B5DO6 ��, 

5<F 3 – BFEGFEF6<9 &-@BEF4, 
5<F 2 – "C9D9>BE" A4CDS:9A<=, 
5<F 1 – EA<:9A<9 <;B?SJ<< CB RGEF2, 

5<F 0 – EA<:9A<9 <;B?SJ<< CB RGEF1. 

– uint16_t 

687 0I2AF �484AA4S GEF46>4 RGEF1 1 >"@ uint16_t 

688 0I2B0 �484AA4S GEF46>4 RGEF2 1 >"@ uint16_t 

690 0I2B2 �484AA4S GEF46>4 UC9D9>BE4 1 � uint16_t 

691 0I2B3 #BDB7 EA<:9A<S A4CDS:9A<S �� 1 � uint16_t 

692 0I2B4 #BDB7 CD96OL9A<S A4CDS:9A<S �� 1 � uint16_t 

693 0I2B5 �484AAO= AB@<A4? LGAF4 1 � uint16_t 

694 0I2B6 'EF46>4 FB>4 CB8;4DS84 �� 1 @� int16_t 

695 0I2B7 'EF46>4 FB>4 D4;DS84 �� 1 @� int16_t 

696 0I2B8 #BDB7 CG?PE4J<=  A4CDS:9A<S 0,1 % uint16_t 

697 0I2B9 #BDB7 CG?PE4J<= FB>4 1� uint16_t 

698 0I2BA �B?-6B Q?9@9AFB6 BEAB6AB= 54F4D9< 1 LF uint16_t 

699 0I2BB %@9M9A<9 ED98A9= FBK>< �� 0,1 � uint16_t 

700 0I2BC #BDB7 CB6OL9A<S F9@C9D4FGDO 1 °% int16_t 

701 0I2BD #BDB7 CBA<:9A<S F9@C9D4FGDO 1 °% int16_t 

702 0I2BE #BDB7 CB6OL9A<S A4CDS:9A<S I6BEFB6OI Q?-FB6 �� 1 � uint16_t 

703 0I2BF #BDB7 CBA<:9A<S A4CDS:9A<S I6BEFB6OI Q?-FB6 �� 1 � uint16_t 
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$97<EFDO GEF46B> (Holding Registers) 

 

�4@5A 
(dec) 

�4@5A 
(hex) 

"?8A0=85 �48=8FK 
87<5@5=8O 

&8? 
40==KE 

0 0I000 !B6O= 48D9E 6 E9F< modbus – uint16_t 

1 0I001 !B6O= 48D9E 6 E9F< modbus (8G5?<>4F) – uint16_t 

254 0I0FE #9D9;47DG;>4 '�#% – uint16_t 

499 0I1F3 'EF46>4 RGEF1 8?S ;4C<E< 1 >"@ uint16_t 

500 0I1F4 'EF46>4 RGEF2 8?S ;4C<E< 1 >"@ uint16_t 

502 0I1F6 'EF46>4 UC9D9>BE4 8?S ;4C<E< 1 � uint16_t 

503 0I1F7 #BDB7 EA<:9A<S A4CDS:9A<S �� 1 � uint16_t 

504 0I1F8 #BDB7 CD96OL9A<S A4CDS:9A<S �� 1 � uint16_t 

505 0I1F9 �484AAO= AB@<A4? LGAF4 1 � uint16_t 

506 0I1FA 'EF46>4 FB>4 D4;DS84 �� 1 @� int16_t 

507 0I1FB 'EF46>4 FB>4 CB8;4DS84 �� 1 @� uint16_t 

508 0I1FC #BDB7 CG?PE4J<=  A4CDS:9A<S 0,1 % uint16_t 

509 0I1FD #BDB7 CG?PE4J<= FB>4 1 � uint16_t 

510 0I1FE �B?-6B Q?9@9AFB6 BEAB6AB= 54F4D9< 1 LF uint16_t 

511 0I1FF %@9M9A<9 ED98A9= FBK>< �� 0,1 � uint16_t 

512 0I200 #BDB7 CB6OL9A<S F9@C9D4FGDO 1 °% uint16_t 

513 0I201 #BDB7 CBA<:9A<S F9@C9D4FGDO 1 °% uint16_t 

514 0I202 #BDB7 CB6OL9A<S A4CDS:9A<S I6BEFB6OI Q?-FB6 �� 1 � uint16_t 

515 0I203 #BDB7 CBA<:9A<S A4CDS:9A<S I6BEFB6OI Q?-FB6 �� 1 � uint16_t 

554 0I22A %5DBE BL<5>< CD< ;4C<E< ?R5B7B ;A4K9A<S – uint16_t 
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