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4.2. #>4:;NG5=85 '�� %��#�&$-�� 

#>4:;NG5=85 '�� %��#�&$-�� >ACI5AB2;O5BAO A>3;0A=> AE5<5 2 #@8;>65=88 �. 
#>4:;NG5=85 CAB@>9AB20 : ?8B0NI59 A5B8 4>;6=> >ACI5AB2;OBLAO G5@57 02B><0B8G5A:89 

2K:;NG0B5;L 4;O @01>BK 2 F5?OE ?>AB>O==>3> B>:0 A =><8=0;L=K< B>:>< A@010BK20=8O 6 � A 



-�%.006.200 $- $C:>2>4AB2> ?> M:A?;C0B0F88 
 

10 'AB@>9AB2> :>=B@>;O 10B0@58 '�� %��#�&$-�� 
 

E0@0:B5@8AB8:>9 >B:;NG5=8O %. �2B><0B8G5A:89 2K:;NG0B5;L 4>;65= 1KBL @0A?>;>65= B0:, GB>1K 
=5 1K;> B@C4=>AB59 A 53> >B:;NG5=85<. 

#>4:;NG5=85 A@54=59 B>G:8 �� 8 E2>AB>2KE M;5<5=B>2 4>;6=> >ACI5AB2;OBLAO G5@57 
?@54>E@0=8B5;L A B>:>< A@010BK20=8O 2 �. 

�=B5@D59A RS485 =5>1E>48<> ?>4:;NG0BL :015;5< ��#-� 8;8 0=0;>38G=K< 
(M:@0=8@>20==>9 28B>9 ?0@>9 A <=>3>?@>2>;>G=K<8 68;0<8). 

 
�!� �!��: !B5?R84=F9 CB?SDABEFP CB8>?RK9A<S C<F4RM9= E9F<! 
� CDBF<6AB@ E?GK49 #К� !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 
% '�� %��#�&$-�� A;54C5B 8A?>;L7>20BL AB0=40@B=K9 HC=B =0 75 <�. $5:><5=4C5<K5 

=><8=0;K B>:>2 HC=B>2 2 7028A8<>AB8 >B ё<:>AB8 8, A>>B25BAB25==>, B>:0 ?>470@O40 �� ?@82545=K 
2 B01;8F5 (2 >1I5< A;CG05 =><8=0;L=K9 B>: ?>470@O40 2KG8A;O5BAO 87 @0AGёB0 50 <� =0 :064K5 
100 �G ё<:>AB8 ��). 

 

 

 

 

 

  

�<:>ABL ��, 
�G 

!><8=0;L=K9 B>: 
?>470@O40, � 

!><8=0;L=K9 B>: 
HC=B0, � 

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 

2000 1.0 2000 
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4.4. $0A?>;>65=85 @07Jё<>2 '�� 

 

"1>7=0G5=85 !07=0G5=85 "?8A0=85 
XP1 RS-485 �=B5@D59A RS-485 4;O A2O78 A �%' &#. 

XP2 
U+&U/2&U

-&Ux- 

#>4:;NG5=85 ��: 
U+ – ?;NA>2>9 ?>;NA ��; 
U/2 – 2K2>4 A@54=59 B>G:8 F5?8 >A=>2=>9 G0AB8 ��; 
U- – <8=CA>2>9 ?>;NA >A=>2=>9 G0AB8 �� (157 E2>AB>2>9); 
Ux- – <8=CA>2>9 ?>;NA ?>A;54=53> M;5<5=B0 E2>AB>2>9 G0AB8 ��. 

XP5 ,= / ,+ 

#>4:;NG5=85 HC=B0: 
,= – ?>B5=F80;L=K9 2K2>4 HC=B0, >1@0Iё==K9 : =03@C7:5; 
,+  – ?>B5=F80;L=K9 2K2>4 HC=B0, >1@0Iё==K9 : ��. 

XP6 1W �=B5@D59A 1-wire 4;O ?>4:;NG5=8O B5@<>40BG8:0 

XP10 �6&�5&�4 
$5;5 A83=0;870F88: 
�6 – A83=0;870F8O =58A?@02=>AB8 CAB@>9AB20; 
�4, �5 – 020@89=0O A83=0;870F8O. 

XP11 �1&�2&�3 $5;5 020@89=>9 A83=0;870F88. 
USB  $07Jё< 4;O ?>4:;NG5=8O :><?LNB5@0. 
SW1 B5@<8=0B>@ #5@5:;NG0B5;L @578AB>@0-B5@<8=0B>@0 H8=K 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 

%25B>48>4 «$��"&�» 8<55B B@8 @568<0: 
- 3>@8B ?>AB>O==> 75;5=K< F25B>< ?@8 ?>4:;NG5==>< ?8B0=88 8 >BACBAB288 
=58A?@02=>AB59; 

- <8305B >@0=652K< F25B>< ?@8 =0;8G88 =5?@>G8B0==KE A>>1I5=89 2 �@E825; 
- 3>@8B ?>AB>O==> :@0A=K< F25B>< ?@8 >1=0@C65=88 020@89=>3> A>1KB8O. 

2 
%25B>48>4K-8=48:0B>@K A@010BK20=8O @5;5 A83=0;870F88 

(=><5@ A25B>48>40 A>>B25BAB2C5B =><5@C A@01>B02H53> @5;5). 
3 �=D>@<0F8>==K9 M:@0= A ?>4A25B:>9 

4 
�=>?:0 « �!./"& �!�» 4;O 2K7>20 3;02=>3> <5=N 8;8 2>72@0B0 2 
?@54K4CI89 @0745; <5=N. 

5 
�=>?:8 =02830F88 «�!��», «���$)» 4;O ?5@5<5I5=8O ?> <5=N 8;8 87<5=5=8O 
7=0G5=89 =0AB@08205<KE ?0@0<5B@>2. 

6 
�=>?:0 «��"�» 4;O  2K1>@0 ?C=:B0 <5=N, ?5@51>@0 7=0G5=89 ?0@0<5B@>2 8  
?>4B25@645=8O 87<5=5=8O =0AB@08205<KE ?0@0<5B@>2. 

1 

2 

3 4 6 5 
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6. �2>4 2 M:A?;C0B0F8N 

 

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

#5@54 <>=B06>< ?@>872548B5 2=5H=89 >A<>B@ '�� %��#�&$-�� 8 C1548B5AL 2 >BACBAB288 
<5E0=8G5A:8E ?>2@5645=89.  

#@>25@LB5, GB> ?>4:;NG05<>5 =0?@O65=85 ?8B0=8O A>>B25BAB2C5B B@51C5<><C =0?@O65=8N 
?8B0=8O CAB@>9AB20. %>1;N409B5 ?>;O@=>ABL =0?@O65=8O, ?>40205<>3> =0 '�� %��#�&$-��. 

�0:@5?8B5 '�� =0 DIN-@59:5 8 ?>4:;NG8B5 2A5 @07Jё<K. 
#@8 =5>1E>48<>AB8 ?>4:;NG8B5 : ;8=88 A2O78 A �%' @578AB>@-B5@<8=0B>@, ?5@5254O 2 

?>;>65=85 ON ?5@5:;NG0B5;L SW1 =0 '��. $578AB>@-B5@<8=0B>@ ;8=88 A2O78 A �%' 4>;65= 1KBL 
2:;NG5= =0 >:>=5G=KE CAB@>9AB20E ;8=88. 

 

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

#>409B5 ?8B0=85 =0 '�� %��#�&$-��. !0 M:@0=5 CAB@>9AB20 =0 =5A:>;L:> A5:C=4 
>B>1@078BAO 70AB02:0 A =0720=85< CAB@>9AB20, =08<5=>20=85< ?@>872>48B5;O 8 25@A859 #". �0B5< 
>B>1@078BAO >A=>2=>9 M:@0= – M:@0= @57C;LB0B>2 87<5@5=89 
>A=>2=KE ?0@0<5B@>2. 

�K?>;=8B5 =0AB@>9:C ?0@0<5B@>2 CAB@>9AB20. 
#@>872548B5 :0;81@>2:C CAB@>9AB20 (A<. ?. 7.4. 

�KAB02LB5 CAB02:8 ?> A@010BK20=8N (A<. ?. 7.3.1) 

!0AB@>9B5 ?@>3@0<<8@C5<K5 @5;5 (A<. ?. 7.3.3.2). 

'AB0=>28B5 B5:CICN 40BC 8 2@5<O (A<. ?. 7.3.3.3). 

!0AB@>9B5 ?0@0<5B@K A2O78 A �%' (A<. ?.7.3.2). 

�K?>;=8B5 4>?>;=8B5;L=K5 =0AB@>9:8 '�� %��#�&$-�� (A<. ?.7.3.3.1). 

�0<5=8B5 702>4A:85 ?0@>;8 ?5@2>3> 8 2B>@>3> C@>2=O =0 =>2K5 (A<. ?. 7.3.3.5). 

 

7. Э:A?;C0B0F8O '�� %��#�&$-�� 

'?@02;5=85 CAB@>9AB2>< >ACI5AB2;O5BAO A ?><>ILN :=>?>: =0 ;8F52>9 ?0=5;8. �A5 
?0@0<5B@K 7040NBAO 2 A>>B25BAB2CNI8E ?C=:B0E <5=N, >B>1@0605<>3> =0 M:@0=5 CAB@>9AB20. 

 5=N 2K7K205BAO =060B85< :=>?:8  �!./"& �!�. #5@5<5I5=85 ?> <5=N 8 87<5=5=85 
7=0G5=89 ?0@0<5B@>2 >ACI5AB2;O5BAO ?@8 ?><>I8 :=>?>: ���$) 8 �!��. #5@51>@ 7=0G5=89 
?0@0<5B@>2, ?>4B25@645=85 87<5=5=8O =0AB@08205<>3> ?0@0<5B@0 8 2E>4 2 A;54CNI89 @0745; <5=N 
>ACI5AB2;O5BAO =060B85< :=>?:8 ��"�. #@8 MB>< 4;8B5;L=>5 =060B85 (C45@60=85) :=>?:8 ��"� 
?@8 ?5@51>@5 7=0G5=89 ?0@0<5B@0 >15A?5G8205B CA:>@5=85 ?5@51>@0. #> C<>;G0=8N ?5@51>@ 
7=0G5=89 ?@>8AE>48B >B <5=LH53> : 1>;LH5<C. #@8 ?>2B>@=>< 4;8B5;L=>< =060B88 =0?@02;5=85 
?5@51>@0 7=0G5=89 <5=O5BAO. �@0B:>5 =060B85 =0 :=>?:C ��"� =0?@02;5=85 ?5@51>@0 7=0G5=89 =5 
87<5=O5B. #@8 =060B88 :=>?:8  �!./"& �!� ?@>8AE>48B 2>72@0B 2 ?@54K4CI89 ?C=:B <5=N. 

�=D>@<0F8O > :>=B@>;8@C5<KE ?0@0<5B@0E 8 87<5@5==KE 7=0G5=8OE ?@54AB02;O5BAO =0 42CE 
M:@0=0E. � =>@<0;L=KE CA;>28OE CAB@>9AB2>< ?>AB>O==> >B>1@0605BAO >A=>2=>9 M:@0=. 
�>?>;=8B5;L=K9 M:@0= 2K7K205BAO 4;8B5;L=K< (=5 <5=55 42CE A5:C=4) =060B85< =0 :=>?:C ��"�, 

8 >B>1@0605BAO 2> 2@5<O C45@60=8O =060B>9 :=>?:8 ��"�, 0 B0:65 2 B5G5=85 >4=>9 A5:C=4K ?>A;5 
5ё >B?CA:0=8O. #>A;5 G53> CAB@>9AB2> 2>72@0I05BAO : >B>1@065=8N >A=>2=>3> M:@0=0. 
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7.1. �>=B@>;L ?0@0<5B@>2 �� 

�;O >?@545;5=8O A>AB>O=8O �� (70@O4, @07@O4, >1@K2) '�� 87<5@O5B B>: =0 HC=B5. #@8 MB>< 
B>:, ?@>B5:0NI89 ?> =0?@02;5=8N : �� AG8B05BAO ?>;>68B5;L=K< (84ёB 70@O4 ��), 0 B>:, 
?@>B5:0NI89 ?> =0?@02;5=8N >B �� – >B@8F0B5;L=K< (84ёB @07@O4 ��). �A;8 '�� @538AB@8@C5B 
?>;>68B5;L=K9 B>:, 25;8G8=0 :>B>@>3> >:07K205BAO 1>;LH5 CAB02:8 B>:0 70@O40 (I70@), >?@545;O5BAO 
70@O4 ��.  �A;8 '�� @538AB@8@C5B >B@8F0B5;L=K9 B>:, 25;8G8=0 :>B>@>3> >:07K205BAO 1>;LH5 
CAB02:8 <8=8<0;L=>3> B>:0 @07@O40 (I@07@), >?@545;O5BAO @07@O4 ��. 'AB02:8 B>:0 7040NBAO 2 <5=N 
«'AB02:8» (A<. ?.7.3.1.2). 

�;O >?@545;5=8O >1@K20 F5?8 �� 8 A=865=8O B>:0 ?>470@O40 �� 8A?>;L7CNBAO 425 6ёAB:> 
7040==K5 CAB02:8: <8=8<0;L=> @538AB@8@C5<K9 B>: ?>470@O40 (I<8=.@53.?>47.) 8 <8=8<0;L=> 
@538AB@8@C5<K9 B>: @07@O40 (I<8=.@53.@07@.). '�� >?@545;O5B MB8 CAB02:8 02B><0B8G5A:8 2 7028A8<>AB8 
>B 2K1@0==>3> =><8=0;L=>3> B>:0 HC=B0 2 A>>B25BAB288 A B01;8F59 ?. 3.5. �A;8 87<5@5==>5 
7=0G5=85 B>:0 >:07K205BAO <564C CAB02:0<8 I<8=.@53.?>47. 8 I<8=.@53.@07@., >?@545;O5BAO >1@K2 F5?8 ��. 
�A;8 87<5@5==>5 7=0G5=85 B>:0 >:07K205BAO <564C CAB02:0<8 I<8=.@53.?>47. 8 I70@, '�� >?@545;O5B 
A=865=85 B>:0 ?>470@O40 ��.  

'�� %��#�&$-�� >?@545;O5B 25;8G8=C ?C;LA0F89 70@O4=>3> B>:0 8 =0?@O65=8O 8 
A83=0;878@C5B > 2KE>45 8E 7=0G5=89 70 4>?CAB8<K5 ?@545;K. '@>25=L ?C;LA0F89 =0?@O65=8O 
>?@545;O5BAO 2 ?@>F5=B0E >B =0?@O65=8O A5B8, :0: ?@028;>, 4>?CAB8<K< AG8B05BAO C@>25=L 
?C;LA0F89, =5 ?@52KH0NI89 5%. '@>25=L ?C;LA0F89 B>:0 >?@545;O5BAO :0: <0:A8<0;L=>5 
01A>;NB=>5 >B:;>=5=85 <3=>25==>3> 7=0G5=8O 70@O4=>3> B>:0 >B A@54=53> C@>2=O. �0: ?@028;>, 
4>?CAB8<K< AG8B05BAO C@>25=L ?C;LA0F89 4> 5 � =0 :064K5 100 �G ё<:>AB8 10B0@58.  

�;O >BAB@>9:8 >B ?><5E ?@8 2KE>45 :>=B@>;8@C5<KE ?0@0<5B@>2 70 CAB0=>2;5==K5 
4>?CAB8<K5 ?@545;K ?@8<5=O5BAO ?@028;> 2K45@6:8 2@5<5=8. �A;8 ?0@0<5B@ 2 B5G5=85 7040==>3> 
2@5<5=8 >AB0ёBAO 2=5 CAB0=>2;5==KE 4>?CAB8<KE ?@545;>2, CAB@>9AB2> 70<K:05B :>=B0:BK @5;5 
A83=0;870F88 8 2K40ёB A>>1I5=85 =0 M:@0=, >4=>2@5<5==> =0 ;8F52>9 ?0=5;8 7068305BAO 
A25B>48>4, A>>B25BAB2CNI89 A@01>B02H5<C @5;5, 0 020@89=>5 A>>1I5=85 70?8AK205BAO 2 0@E82. � 
?@>B82=>< A;CG05 020@89=>5 A>1KB85 =5 D8:A8@C5BAO 8 A83=0;870F8O =5 ?@>872>48BAO. 

�7<5@5=8O =0?@O65=8O =5A8<<5B@88 �� 8 =0?@O65=8O E2>AB>2KE M;5<5=B>2 �� 
?@>872>4OBAO F8:;8G=>, 2@5<O 4> >:>=G0=8O B5:CI53> F8:;0 >B>1@0605BAO =0 B09<5@5 2 25@E=5< 
;52>< C3;C M:@0=0 CAB@>9AB20. "AB0;L=K5 87<5@5=8O ?@>872>4OBAO =5?@5@K2=>. 

"A=>2=>9 M:@0=: 
00:04 – B09<5@ F8:;0 :>=B@>;O A8<<5B@88 8 =0?@O65=8O 
E2>AB>2KE M;5<5=B>2 ��, <<:AA; 
16:41:45 – B5:CI55 2@5<O, GG:<<:AA; 
U01 – =0?@O65=85 :>=B@>;8@C5<>9 A5B8, �; 
I01 – B>: 70@O40/@07@O40 ��, <�. 
U=5A8< – =0?@O65=85 =5A8<<5B@88 ��, �; 
UE2>AB – =0?@O65=85 E2>AB>2KE M;5<5=B>2 ��, �. 

Iразр Iзар 
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°

�>?>;=8B5;L=K9 M:@0=: 
#C;LAU – C@>25=L ?C;LA0F89 =0?@O65=8O, %; 

#C;LAI – C@>25=L ?C;LA0F89 B>:0, �; 

&5<? – B5<?5@0BC@0 2 ?><5I5=88 (H:0DC) ��, °%. 
 

�A;8 87<5@5=8O =0?@O65=8O =5A8<<5B@88 ��, 
=0?@O65=8O E2>AB>2KE M;5<5=B>2, B5<?5@0BC@K �� 
>B:;NG5=K (?>4@>1=55 A<. ?.7.3.3.1), =0 M:@0=5 2<5AB> 
7=0G5=89 MB8E ?0@0<5B@>2 >B>1@0605BAO A>>B25BAB2CNI0O =04?8AL. �A;8 @57C;LB0B>2 ?@54K4CI8E 
87<5@5=89 =5B (?5@2K9 F8:; ?>A;5 2:;NG5=8O), 2<5AB> 7=0G5=89 1C4CB ?@>G5@:8. 

#@8 2KE>45 :0:>3>-;81> 87 :>=B@>;8@C5<KE ?0@0<5B@>2 70 4>?CAB8<K5 ?@545;K =0 M:@0=5 
'�� ?>O2;O5BAO A>>B25BAB2CNI55 020@89=>5 A>>1I5=85. "4=>2@5<5==> CAB@>9AB2> 70<K:05B 
:>=B0:BK @5;5 A83=0;870F88, =07=0G5==>3> 4;O 40==>3> A>1KB8O. +5@57 425 A5:C=4K 703>@05BAO 
A25B>48>4, A>>B25BAB2CNI89 A@01>B02H5<C @5;5, 0 =0 M:@0=5 CAB@>9AB20 2 AB@>:5 @O4>< A> 
A25B>48>4>< ?>O2;O5BAO :@0B:>5 A>>1I5=85 >1 020@89=>< A>1KB88. 

%>>1I5=85 >1 020@88 =0 M:@0=5 CAB@>9AB20 
>B>1@0605BAO 2 B5G5=85 42CE A5:C=4, ?>A;5 G53> 2 
B5G5=85 ?OB8 A5:C=4 >B>1@0605BAO 3;02=K9 M:@0=, B0:>5 
?5@5:;NG5=85 M:@0=>2 ?@>8AE>48B 4> B5E ?>@, ?>:0 
020@89=>5 A>1KB85 =5 ?@>?04ёB. �A;8 >4=>2@5<5==> 
?@>87>94ёB =5A:>;L:> 020@89=KE A>1KB89, 4;O :>B>@KE 
=07=0G5=> >4=> @5;5 A83=0;870F88, B> 020@89=K5 
A>>1I5=8O 1C4CB >B>1@060BLAO ?>A;54>20B5;L=>, :064>5 
2 B5G5=85 42CE A5:C=4.  

"4=>2@5<5==> A> 
A@010BK20=85< @5;5 
A83=0;870F88 8=D>@<0F8O 
>1 020@88 ?5@540ёBAO 2 
�%', 0 020@89=>5 
A>>1I5=85 70?8AK205BAO 2 
0@E82 CAB@>9AB20. �0?8A0==>5 2 0@E82 A>>1I5=85 AG8B05BAO =5?@>G8B0==K<. +B>1K ?@>G8B0BL 
A>>1I5=85, =5>1E>48<> 709B8 2 �@E82 (A<. ?.7.2). �=48:0F8O =0;8G8O 2 0@E825 =5?@>G8B0==KE 
A>>1I5=89 >15A?5G8205BAO <830=85< A25B>48>40 «$01>B0» >@0=652K< F25B><. 

 

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

'�� %��#�&$-�� 254ёB 0@E82 70?8A59 > 70D8:A8@>20==KE =58A?@02=>ABOE 8 020@89=KE 
A>1KB8OE. �0?8AL A>>1I5=89 2 0@E82 ?@>872>48BAO 
F8:;8G=> 2 E@>=>;>38G5A:>< ?>@O4:5. #@8 70?>;=5=88 
?0<OB8 A0<K5 @0==85 70?8A8  C40;ONBAO, 0 =>2K5 
4>102;ONBAO. &5< A0<K< >15A?5G8205BAO A>E@0=5=85 
8=D>@<0F88 >1> 2A5E =5402=8E A>1KB8OE. �@E82 
A>E@0=O5BAO 2 M=5@3>=57028A8<>9 ?0<OB8, GB> ?>72>;O5B 
A>E@0=OBL 2A5 70?8A8 ?@>4>;68B5;L=>5 2@5<O 2=5 
7028A8<>AB8 >B =0;8G8O 8;8 >BACBAB28O ?8B0=8O. 
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16 'AB@>9AB2> :>=B@>;O 10B0@58 '�� %��#�&$-�� 
 

 

�;O 2E>40 2 0@E82 2>948B5 2 �;02=>5 <5=N, =0602 :=>?:C  �!., 2K15@8B5 �$)��, 70B5< 
#@>A<>B@. 

 �!. �$)�� #@>A<>B@ 
 

�0?8A8 2 0@E82 ?@>872>4OBAO >4=>2@5<5==> A> 
A@010BK20=85< @5;5 A83=0;870F88 8 >B>1@065=85< 8E =0 
M:@0=5 CAB@>9AB20. &@52>6=>5 A>>1I5=85, 
>B>1@0782H55AO =0 M:@0=5, AG8B05BAO =>2K< 8 
=5?@>G8B0==K< ?>;L7>20B5;5<. �A;8 2 0@E825 5ABL E>BO 
1K >4=> =5?@>G8B0==>5 A>>1I5=85,  A25B>48>4 «$01>B0» =0 ;8F52>9 ?0=5;8 '�� <8305B >@0=652K< 
F25B><, >15A?5G820O 287C0;L=>5 =0?><8=0=85 > =5>1E>48<>AB8 ?@>G8B0BL A>>1I5=8O 2 0@E825. 
%25B>48>4 «$01>B0» ?5@5AB0ёB <830BL >@0=652K< ?>A;5 ?@>A<>B@0 A>>1I5=89 8 2KE>40 87 0@E820. 

 

%B@C:BC@0 70?8A8 2 0@E825: 
%B@>:0 1: 40B0 8 2@5<O @538AB@0F88 A>1KB8O. 
%B@>:0 2 8 3: B8? A>1KB8O 8/8;8 ?>OA=5=85 A>1KB8O 8;8 
?0@0<5B@>2 
%B@>:0 4: ?0@0<5B@K, 70?8A0==K5 ?@8 2>7=8:=>25=88 
A>1KB8O. 
 

 

�!("$ �&�/: �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@<. 

 

'�� %��#�&$-�� ?>72>;O5B ?@>8725AB8 >G8AB:C 0@E820. #@8 MB>< 2A5 40==K5 C40;ONBAO 
?>;=>ABLN 157 2>7<>6=>AB8 2>AAB0=>2;5=8O. 

 

7.3. !0AB@>9:0 '�� %��#�&$-�� 

!0AB@>9:0 '�� 2:;NG05B 2 A51O =07=0G5=85 CAB02>: :>=B@>;8@C5<KE ?0@0<5B@>2, CAB0=>2:C 
2@5<5=8 8 40BK, =0AB@>9:C 8=B5@D59A0 A2O78 A �%' 8 ?@>G85 ?0@0<5B@K. 

�A5 =0AB@08205<K5 ?0@0<5B@K A3@C??8@>20=K 2 <5=N «!�%&$"���»: 
 'AB02:8; 

 �=B5@D59AK; 
 �@C3>5. 
#@8 87<5=5=88 =0AB@>5: 2K1>@ 87<5=O5<>3> 

?0@0<5B@0 >ACI5AB2;O5BAO :=>?:0<8 ���$) 8 �!��. 
�7<5=5=85 7=0G5=8O ?0@0<5B@0 >ACI5AB2;O5BAO 
=060B85< :=>?:8 ��"�. #@8 :064>< =060B88 =0 :=>?:C 
��"� 7=0G5=85 ?0@0<5B@0 C25;8G8205BAO =0 25;8G8=C 
H030 87<5=5=8O ?0@0<5B@0. �;O A>E@0=5=8O 87<5=5=89 
=5>1E>48<> 2K9B8 87 B5:CI53> ?C=:B0 <5=N =0 ?@54K4CI89 C@>25=L, =0602 :=>?:C 
 �!./"& �!�. 
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7.3.1. 'AB02:8 

� MB>< @0745;5 =0AB@0820NBAO ?0@0<5B@K, >15A?5G820NI85 2K?>;=5=85 DC=:F89 :>=B@>;O 
=0?@O65=8O A5B8, ?C;LA0F89 70@O4=>3> B>:0 8 =0?@O65=8O, >?@545;5=8O @07@O40 8 >1@K20 ��: 

 'AB02:8 =0?@O65=8O; 
 'AB02:8 <8=8<0;L=>3> B>:0 70@O40/@07@O40 ��; 
 'AB02:8 C@>2=O ?C;LA0F89; 
 �K1>@ =><8=0;0 HC=B0; 
 'AB02:8 4;O @0AGёB0 A<5I5=8O A@54=59 B>G:8 ��; 
 'AB02:8 ?>@>3>2 B5<?5@0BC@K ��; 

 !0AB@>9:0 ?0@0<5B@>2 E2>AB>2KE M;5<5=B>2 ��; 
 !0AB@>9:0 2K45@6:8 2@5<5=8. 

 

7.3.1.1. 'AB02:8 =0?@O65=8O 
�45AL 7040NBAO 7=0G5=8O <0:A8<0;L=>3> 8 

<8=8<0;L=>3> 4>?CAB8<>3> =0?@O65=8O 
:>=B@>;8@C5<>9 A5B8. 

Umax = 264 � – <0:A8<0;L=>5 4>?CAB8<>5 =0?@O65=85. 
Umin = 176 � – <8=8<0;L=>5 4>?CAB8<>5 =0?@O65=85. 

�>7<>6=K5 7=0G5=8O 4;O >158E CAB02>: – >B 0 4> 
300 � A H03>< 1 �. 

 

7.3.1.2. 'AB02:8 B>:0 70@O40/@07@O40 �� 

�45AL 7040NBAO ?>@>3>2K5 7=0G5=8O B>:0 4;O >?@545;5=8O 70@O40 8 @07@O40 ��. 
I@07@ = -10 <� – CAB02:0 B>:0 @07@O40. 
I70@ = 10 <� – CAB02:0 B>:0 70@O40. 

�>7<>6=K5 7=0G5=8O 4;O >158E CAB02>: – 
>B 0,01 � 4> 1 � A H03>< 1 <�. 

�A;8 87<5@5==K9 =0 HC=B5 B>: B5GёB 2 
=0?@02;5=88 �� 8 53> 25;8G8=0 1>;LH5 CAB02:8 I70@, 
7=0G8B 84ёB 70@O4 ��. �A;8 B>: B5GёB 2 =0?@02;5=88 >B 
�� 8 53> 25;8G8=0 1>;LH5 CAB02:8 I@07@, >?@545;O5BAO 
@07@O4 ��. �;O >?@545;5=8O >1@K20 F5=8 �� 8 A=865=8O B>:0 ?>470@O40 8A?>;L7CNBAO CAB02:8, 
>?@545;O5<K5 02B><0B8G5A:8 (?>4@>1=55 A<. ?.7.1).  

 

7.3.1.3. 'AB02:8 ?C;LA0F89 

�45AL 7040NBAO <0:A8<0;L=K5 4>?CAB8<K5 7=0G5=8O ?C;LA0F89 B>:0 8 =0?@O65=8O.  
#C;LA.U = 4% – <0:A8<0;L=>5 4>?CAB8<0O 25;8G8=0 
?C;LA0F89 =0?@O65=8O. 
#C;LA.I = 5� – <0:A8<0;L=>5 4>?CAB8<0O 25;8G8=0 
?C;LA0F89 B>:0. 

 0:A8<0;L=K9 4>?CAB8<K9 C@>25=L ?C;LA0F89 
B>:0 >?@545;O5BAO ё<:>ABLN 0::C<C;OB>@=>9 10B0@58 8 
@0AAG8BK205BAO, 8AE>4O 8E =>@<8@>20==>3> 7=0G5=8O 5 � 
=0 :064K5 100 �G. 
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�>7<>6=K5 7=0G5=8O CAB02:8 ?C;LA0F88 =0?@O65=8O – >B 1 4> 30% A H03>< 0,5%. 

�>7<>6=K5 7=0G5=8O CAB02:8 ?C;LA0F88 B>:0 – >B 0,5� 4> 200�. 

 

7.3.1.4. �K1>@ =><8=0;0 HC=B0 
�45AL 2K18@05BAO =><8=0; HC=B0. 

#>445@68205BAO @01>B0 A HC=B0<8 75 <� A;54CNI8E 
=><8=0;>2: 20�, 30�, 50�, 75�, 100�, 150�, 200�, 
300�, 400�, 500�, 750�, 1000�, 1500�, 2000�. 

� ?@8<5@5 2K1@0= HC=B 200 �. 
 

 

7.3.1.5. !0AB@>9:8 ?0@0<5B@>2 �� 4;O @0AGёB0 =0?@O65=8O =5A8<<5B@88 �� 

 

�;O :>=B@>;O A8<<5B@88 10B0@58 7040NBAO 
A;54CNI85 ?0@0<5B@K. 
N M;5< = 17 – :>;8G5AB2> M;5<5=B>2 �� (0::C<C;OB>@>2 
8;8 <>=>1;>:>2); 
%<5I. = 2.0 � – 4>?CAB8<0O 25;8G8=0 =0?@O65=8O 
=5A8<<5B@88 (A<5I5=8O A@54=59 B>G:8) ��. 

 

$0AGёB 25;8G8=K =0?@O65=8O =5A8<<5B@88 �� 8 CA;>28O A@010BK20=8O A83=0;870F88 
>ACI5AB2;O5BAO ?> A;54CNI8< D>@<C;0<:  

 ?@8 GёB=>< :>;8G5AB25 M;5<5=B>2 (<>=>1;>:>2) >A=>2=>9 G0AB8 ��, 8A:;NG0O E2>AB>2K5 
M;5<5=BK, 5A;8 >=8 5ABL:               ;  

 ?@8 =5GёB=>< :>;8G5AB25 M;5<5=B>2 (<>=>1;>:>2) >A=>2=>9 G0AB8 ��, 8A:;NG0O E2>AB>2K5 
M;5<5=BK, 5A;8 >=8 5ABL:                    ,  

345: 
 U�� – 87<5@5==>5 =0?@O65=85 >A=>2=>9 G0AB8 ��, 8A:;NG0O E2>AB>2K5 M;5<5=BK; 
 U1 – 87<5@5==>5 =0?@O65=85 >B <8=CA>2>3> 2K2>40 >A=>2=>9 G0AB8 ��, 8A:;NG0O E2>AB>2K5 
M;5<5=BK, 4> >B2>40 A@54=59 B>G:8; 

 %<5I. – 4>?CAB8<0O 25;8G8=0 =0?@O65=8O =5A8<<5B@88 ��, :>B>@0O 7040ёBAO 2 <5=N; 

 N – MB> :>;8G5AB2> M;5<5=B>2 (<>=>1;>:>2) ��, :>B>@>5 B0:65 7040ёBAO 2 <5=N. 
 

�;O :>@@5:B=>9 @01>BK 0;3>@8B<0 @0AAGёB0 25;8G8=K =0?@O65=8O =5A8<<5B@88 �� 
=5>1E>48<> ?@028;L=> ?>4:;NG8BL 2K2>4 A@54=59 B>G:8 : F5?8 ��. #@8 GёB=>< :>;8G5AB25 
M;5<5=B>2 �� (157 CGёB0 E2>AB>2KE M;5<5=B>2) B>G:0 ?>4:;NG5=8O 2K2>40 A@54=59 B>G:8 >B '�� 

4>;6=0 1KBL <564C M;5<5=B0<8 ?>4 =><5@0<8    8     , AG8B0O >B M;5<5=B0 №1 «?;NA>2>3>» 
2K2>40 10B0@58. #@8 =5GёB=>< :>;8G5AB25 M;5<5=B>2 �� B>G:0 ?>4:;NG5=8O 2K2>40 A@54=59 B>G:8 
4>;6=0 1KBL <564C M;5<5=B0<8 ?>4 =><5@0<8      8     , AG8B0O >B M;5<5=B0 №1 «?;NA>2>3>» 
2K2>40 10B0@58. %@010BK20=85 ?@>8AE>48B ?@8 25;8G8=5 =0?@O65=8O =5A8<<5B@88, ?@52KH0NI5< 
?0@0<5B@ %<5I. 
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7.3.1.6. 'AB02:8 B5<?5@0BC@K 

�45AL 7040NBAO ?@545;L=K5 4>?CAB8<K5 7=0G5=8O B5<?5@0BC@K 2 ?><5I5=88 (H:0DC) ��. 

&5<?5@0BC@0 87<5@O5BAO ?@8 ?><>I8 40BG8:0 B8?0 DS18B20, ?>4:;NG05<>3> ?> ?@>B>:>;C 1Wire. 

�040ёBAO :0: <0:A8<0;L=> 4>?CAB8<0O B5<?5@0BC@0, B0: 8 <8=8<0;L=> 4>?CAB8<0O B5<?5@0BC@0. 
 

7.3.1.7. !0AB@>9:0 ?0@0<5B@>2 E2>AB>2KE M;5<5=B>2 �� 

'�� %��#�&$-�� ?>72>;O5B :>=B@>;8@>20BL =0?@O65=85 E2>AB>2KE M;5<5=B>2 �� ?@8 8E 
=0;8G88. �45AL 7040NBAO <0:A8<0;L=>5 8 <8=8<0;L=>5 4>?CAB8<K5 7=0G5=8O =0?@O65=8O 
E2>AB>2KE M;5<5=B>2, ?@8 2KE>45 70 :>B>@K5 4>;6=0 A@010BK20BL A83=0;870F8O. 

 

7.3.1.8. !0AB@>9:0 2K45@6:8 2@5<5=8 ?@8 A@010BK20=88 ?> CAB02:0< 

�;O 8A:;NG5=8O ;>6=KE A@010BK20=89, =0?@8<5@, 87-70 :><<CB0F8>==KE ?><5E 8 ?@8 
?5@5E>4=KE ?@>F5AA0E, 2 '�� ?@8<5=O5BAO ?@028;> 2K45@6:8 2@5<5=8. "=> >7=0G05B, GB> 
CAB@>9AB2> A@01>B05B ?> CAB02:5 B>;L:> 2 B>< A;CG05, 5A;8 7=0G5=85 ?0@0<5B@0, ?@52KA82H53> 
CAB02:C, >AB0ёBAO 2 B0:>< A>AB>O=88 2 B5G5=85 2@5<5=8, 7040==>3> 4;O =53> 2 40==>< @0745;5. 

'AB02:8 2@5<5=8 7040NBAO 4;O A;54CNI8E ?0@0<5B@>2: 
 #@52KH5=85 U01 – <0:A8<0;L=>5 4>?CAB8<>5 
=0?@O65=85 A5B8; 

 %=865=85 U01 – <8=8<0;L=>5 4>?CAB8<>5 
=0?@O65=85 A5B8; 

 %=865=85 I?>47  - >?@545;5=85 A=865=8O B>:0 
?>470@O40 ��; 

 "1@K2 �� – >?@545;5=85 >1@K20 ��; 
 $07@O4 �� – >?@545;5=85 @07@O40 ��; 
 #C;LA.U – <0:A8<0;L=K9 4>?CAB8<K9 C@>25=L ?C;LA0F89 =0?@O65=8O; 
 #C;LA.I – <0:A8<0;L=K9 4>?CAB8<K9 C@>25=L 
?C;LA0F89 B>:0. 
#> C<>;G0=8N 4;O >1@K20 8 @07@O40 �� 

2KAB02;ONBAO CAB02:8 60 A, 0 >AB0;L=K5 – 4 A. 
�>7<>6=K5 7=0G5=8O 4;O 2A5E CAB02>: – >B 1 4> 600 A, 
H03 CAB02:8 1A. 

 

 

7.3.2. !0AB@>9:0 8=B5@D59A0 A2O78 (RS485) 

�;O =0AB@>9:8 ?0@0<5B@>2 A2O78 A �%' ?> ?@>B>:>;C Modbus RTU ?5@5948B5 2 <5=N RS485: 

 

 �!.           !�%&$"���          �!&�$(��%Ы           RS485 

 

�4@5A '�� – 04@5A CAB@>9AB20 2 A5B8 Modbus, 

2>7<>6=K5 7=0G5=8O >B 1 4> 247. 
%:>@>ABL – A:>@>ABL ?5@540G8 40==KE, 

2>7<>6=K5 7=0G5=8O >B 1200 4> 115200. 
'ёB=>ABL – :@8B5@89 ?@>25@:8 GёB=>AB8, 

2>7<>6=K5 7=0G5=8O: G5B, =5G5B, =5B. 



-�%.006.200 $- $C:>2>4AB2> ?> M:A?;C0B0F88 
 

20 'AB@>9AB2> :>=B@>;O 10B0@58 '�� %��#�&$-�� 
 

 

#$� �'�!��: �BE?9 <;@9A9A<S C4D4@9FDB6 Modbus A9B5IB8<@B C9D9;47DG;<FP 
GEFDB=EF6B! 

 

 

7.3.3. !0AB@>9:0 4>?>;=8B5;L=KE ?0@0<5B@>2 
"AB0;L=K5 =0AB@>9:8 CAB@>9AB20 @0A?>;>65=K 2 @0745;5 <5=N �$'��� !�%&$"���: 

 �!.          !�%&$"���          �$'�"� 

 

$0745; �$'��� !�%&$"��� A>45@68B A;54CNI85 ?C=:BK: 
"#&�� – ?0@0<5B@K, 8<5NI85 48A:@5B=K5 A>AB>O=8O, 8 =5 2>H54H85 2 8=K5 @0745;K; 
%83=0;870F8O – =0AB@>9:0 @5;5 A83=0;870F88; 

�>=B@0AB – :>=B@0AB=>ABL M:@0=0 '��; 

/@:>ABL – O@:>ABL M:@0=0 '��; 

�@5<O-40B0 – CAB0=>2:0 2@5<5=8 8 40BK; 
Language – A<5=0 O7K:0 8=B5@D59A0 (@CA/0=3;); 
%1@>A =0AB@>5: – A1@>A =0AB@>5: : CAB0=>2:0< ?> 
C<>;G0=8N; 
�7<5=5=85 ?0@>;O – CAB0=>2:0 8 87<5=5=85 ?0@>;59 
4>ABC?0 : @0745;0< <5=N '��. 

 

7.3.3.1. �>?>;=8B5;L=K5 >?F88.  5=N "#&�� 

 

� @0745;5 "#*�� =0AB@0820NBAO A;54CNI85 ?0@0<5B@K 

#0@0<5B@ "?8A0=85 �:;NG5=> �K:;NG5=> 

%8<<5B@ 
�:;NG5=85 87<5@5=8O 
=5A8<<5B@88 ��. 

�7<5@O5BAO, >B>1@0605BAO =0 
M:@0=5 8 :>=B@>;8@C5BAO 
=0?@O65=85 =5A8<<5B@88 ��. 

%<5I5=85 A@54=59 B>G:8 

�� =5 :>=B@>;8@C5BAO. 

UE2>AB 
�:;NG5=85 87<5@5=8O 
=0?@O65=8O E2>AB>2KE 
M;5<5=B>2 ��. 

�7<5@O5BAO, >B>1@0605BAO =0 
M:@0=5 8 :>=B@>;8@C5BAO 
=0?@O65=85 E2>AB>2KE 
M;5<5=B>2 ��. 

!0?@O65=85 E2>AB>2KE 
M;5<5=B>2 �� =5 
:>=B@>;8@C5BAO. 

&5<?5@ 

�:;NG5=85 87<5@5=8O 
B5<?5@0BC@K 2 
?><5I5=88/H:0DC ��. 

�7<5@O5BAO, >B>1@0605BAO =0 
M:@0=5 8 :>=B@>;8@C5BAO 
B5<?5@0BC@0 2 ?><5I5=88 ��. 

&5<?5@0BC@0 2 
?><5I5=88 �� =5 
:>=B@>;8@C5BAO. 

 

�!("$ �&�/: �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><. 

 

 

7.3.3.2. !0AB@>9:0 @5;5 A83=0;870F88 

'�� %��#�&$-�� 8<55B ?OBL ?@>3@0<<8@C5<KE @5;5 020@89=>9 A83=0;870F88 8 >4=> @5;5 
>1I59 =58A?@02=>AB8. $5;5 >1I59 =58A?@02=>AB8 A@010BK205B ?@8 =5?>;04:0E A0<>3> CAB@>9AB20 8 
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>BACBAB288 ?8B0=8O CAB@>9AB20. �N1>5 87 ?OB8 ?@>3@0<<8@C5<KE @5;5 <>6=> =0AB@>8BL =0 
A@010BK20=85 ?> ;N1><C 87 020@89=KE A83=0;>2: 
 ?5@5:>A; 
 I?>47<; 

 >1@K2; 
 @07@O4; 
 U01<; 

 U01>; 

 #C;LA. U; 

 #C;LA. I; 
 %8<<5B@.; 
 #@52. UE; 
 %=86. UE; 
 #>2KH. t; 
 %=86. t. 

�;O =0AB@>9:8 ?@>3@0<<8@C5<KE @5;5 ?5@5948B5 2 <5=N %83=0;870F8O: 
 

 �!.           !�%&$"���            �$'�"�           %83=0;870F8O 
 

�45AL C:070=K 2A5 D8:A8@C5<K5 CAB@>9AB2>< 
020@89=K5 A>1KB8O. �064><C 020@89=><C A>1KB8N 
<>6=> =07=0G8BL @5;5, :>B>@>5 1C45B A@010BK20BL ?@8 
=0ABC?;5=88 A>1KB8O. �;O ?5@5<5I5=8O ?> A?8A:C 
A>1KB89 8A?>;L7C9B5 :=>?:8 ���$) 8 �!��. �=>?:>9 
��"� >ACI5AB2;O5BAO ?>A;54>20B5;L=K9 ?5@51>@ @5;5 2 
AB@>:5 2K1@0==>3> A>1KB8O. !0 >4=> @5;5 A83=0;870F88 
<>6=> =07=0G8BL A@07C =5A:>;L:> 020@89=KE A>1KB89. 

 

�!("$ �&�/: !<@6B? «-----» A4CDBF<6 A4<@9AB64A<S 464D<=AB7B E<7A4?4 B;A4K49F, KFB 
84AAO= E<7A4? A9 A4;A4K9A A< A4 B8AB D9?9 E<7A4?<;4J<<. 

 

 

#$� �'�!�/: !D454FO64A<R 6OIB8AB7B D9?9 E<7A4?<;4J<< (D9?91-D9?95) 
EBBF69FEF6G9F 6>?RK9A<9 E69FB8<B84 (E69FB8<B81-E69FB8<B85) A4 ?<J96B= C4A9?< #К� 
!К���" -��. 

 

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

'�� %��#�&$-�� 8<55B 2AB@>5==K5 G0AK. �064>5 D8:A8@C5<>5 CAB@>9AB2>< A>1KB85 
8<55B <5B:C 2@5<5=8. �;O CAB0=>2:8 40BK 8 2@5<5=8 ?5@5948B5 2 <5=N CAB0=>2:8 40BK 8 2@5<5=8: 

 �!.           !�%&$"���            �$'�"�           �$� /–��&� 

 

 2K15@8B5 ?0@0<5B@, 8A?>;L7CO :=>?:C ��"�; 

 4;O 87<5=5=8O ?0@0<5B@0 8A?>;L7C9B5 :>?:8 ���$) 
8 �!��; 

 ?>A;5 CAB0=>2:8 2@5<5=8 8 40BK =06<8B5 :=>?:C 
��"�. 
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7.3.3.4. %1@>A =0AB@>5: 

'�� %��#�&$-�� ?>72>;O5B 1KAB@> A1@>A8BL 
7=0G5=8O =0AB@08205<KE ?0@0<5B@>2 2 7=0G5=8O ?> 
C<>;G0=8N. #@8 MB>< 2A5 ?>;L7>20B5;LA:85 =0AB@>9:8 
1C4CB A1@>H5=K : 702>4A:8<. 

�;O A1@>A0 : 702>4A:8< =0AB@>9:0< 2K15@8B5 
<5=N: 

 

 �!.           !�%&$"���           �$'�"�           %�$"% !�%&$"�� 

 

#5@5G5=L =0AB@>5: ?> C<>;G0=8N 

#0@0<5B@ 
"1>7=0G5=85 2 
<5=N '�� 

�=0G5=85 ?> 
C<>;G0=8N 

$568< @01>BK ?> C<>;G0=8N $568< C<>;. �>=B@>;L �� 

�4@5A CAB@>9AB20 2 A5B8 Modbus �4@5A '�� 1 

%:>@>ABL Modbus %:>@>ABL 9600 

+ёB=>ABL Modbus '5B=>ABL !5B 
�>=B@>;L =5A8<<5B@88 �� %8<<5B@ "&�� 

�>=B@>;L =0?@O65=8O E2>AB>2KE M;5<5=B>2 �� UE2>AB "&�� 

�>=B@>;L B5<?5@0BC@K 2 ?><5I5=88 (H:0DC) �� &5<?5@ "&�� 

'AB02:0 <0:A8<0;L=> 4>?CAB8<>3> =0?@O65=8O A5B8 Umax 264 � 

'AB02:0 <8=8<0;L=> 4>?CAB8<>3> =0?@O65=8O A5B8 Umin 176 � 

'AB02:0 B>:0 @07@O40 I@07@ -10 <� 

'AB02:0 B>:0 70@O40 I70@ 10 <� 

'AB02:0 ?C;LA0F89 =0?@O65=8O #C;LA.U 4 % 

'AB02:0 ?C;LA0F89 B>:0 #C;LA.I 5 � 

�>;8G5AB2> M;5<5=B>2 2 �� N M;5< 104 

�>?CAB8<>5 A<5I5=85 A@54=59 B>G:8 �� %<5I 2 � 

 0:A8<0;L=> 4>?CAB8<0O B5<?5@0BC@0 �� Tmax 40 °C 

 8=8<0;L=> 4>?CAB8<0O B5<?5@0BC@0 �� Tmin 10 °C 

 0:A8<0;L=> 4>?CAB8<>5 =0?@O65=85 E2>AB>2KE 
M;5<5=B>2 �� 

UE max 50 � 

 8=8<0;L=> 4>?CAB8<>5 =0?@O65=85 E2>AB>2KE 
M;5<5=B>2 �� 

UE min 36 � 

!><8=0;L=K9 B>: HC=B0 (C=B 100 � 

�045@6:0 A@010BK20=8O ?> ?@52KH5=8N U01 #@52KH U01 4 c 

�045@6:0 A@010BK20=8O ?> A=865=8N U01 %=865= U01 4 c 

�045@6:0 A@010BK20=8O ?> >1@K2C �� "1@K2 �� 60 c 

�045@6:0 A@010BK20=8O ?> @07@O4C �� $07@O4 �� 60 c 

�045@6:0 A@010BK20=8O ?> ?@52KH5=8N ?C;LA0F89 U #C;LA. U 4 c 

�045@6:0 A@010BK20=8O ?> ?@52KH5=8N ?C;LA0F89 I #C;LA. I 4 c 
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�;O ?@54>B2@0I5=8O A;CG09=>3> A1@>A0 =0AB@>5: 2 '�� ?@54CA<>B@5=> ?>4B25@640NI55 
A>>1I5=85. �A;8 40==K9 ?C=:B <5=N 2K1@0= >H81>G=>, <>6=> =060BL :=>?:C "& �!� 8 
25@=CBLAO 2 <5=N. �A;8 =5>1E>48<> A1@>A8BL =0AB@>9:8, =06<8B5 5Iё @07 ��"�. 

�;O A1@>A0 =0AB@>5: : 7=0G5=8O< ?> C<>;G0=8N =5>1E>48<> 225AB8 ?0@>;L. 
 

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

 

 

7.3.3.5. �7<5=5=85 ?0@>;O 
� '�� %��#�&$-�� @50;87>20=0 42CEABC?5=G0B0O 70I8B0 >B =5A0=:F8>=8@>20==>3> 

4>ABC?0 : 87<5=5=8N =0AB@>5: 8 @568<>2 @01>BK CAB@>9AB20. �;O MB>3> ?@54CA<>B@5=K ?0@>;8 
?5@2>3> 8 2B>@>3> C@>2=O. 

�>ABC? : 3;02=><C <5=N 8 : 0@E82C >ACI5AB2;O5BAO 157 ?0@>;O. #@>A<>B@ =0AB@>5: 
CAB@>9AB20 8 2K1>@ @568<>2 @01>BK '�� B@51C5B 22545=8O ?0@>;O ?5@2>3> C@>2=O. #>A;5 22>40 
?0@>;L 70?><8=05BAO =0 5 <8=CB. &.5. ?>A;5 22545=8O ?0@>;O 2 B5G5=85 5 <8=CB '�� =5 1C45B 
A?@0H820BL ?0@>;L. 

#0@>;L 2B>@>3> C@>2=O ?@54>AB02;O5B 4>ABC? : =0AB@>9:5 ?0@0<5B@>2 @01>BK CAB@>9AB20. 
#0@>;L 22>48BAO ?@8 87<5=5=88 =0AB@>5: 8 459AB2C5B 4> 2KE>40 87 <5=N !�%&$"���. &.5. 5A;8 
225AB8 ?0@>;L 2B>@>3> C@>2=O 8 ?@>4>;60BL =0AB@>9:C '��, =5 2KE>4O 2 �;02=>5 <5=N, B> 
?>2B>@=K9 22>4 ?0@>;O =5 ?>B@51C5BAO, 0 5A;8 2K9B8 87 <5=N !�%&$"��� 2 �;02=>5 <5=N, B> 
?@8 ?>2B>@=>< 2E>45 2 <5=N !�%&$"��� ?>B@51C5BAO ?>2B>@=K9 22>4 ?0@>;O. 

 

�!("$ �&�/: �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. 

 

 

�;O A<5=K AB0@>3> ?0@>;O =0 =>2K9 =5>1E>48<> ?@>9B8 2 A;54CNI89 ?C=:B <5=N: 
 �!.           !�%&$"���           �$'�"�           �� �!�!�� #�$"�/ 

 

%=0G0;0 22548B5 AB0@K9 ?0@>;L 2B>@>3> C@>2=O, 
B.:. >= >1;0405B 1>;55 2KA>:8< ?@8>@8B5B><. �0B5< 
22548B5 =>2K9 ?0@>;L ?5@2>3> 8 ?>B>< 2B>@>3> C@>2=O. 
�7<5=5=85 F8D@ ?0@>;O ?@>8AE>48B ?CB5< =060B8O 
:=>?>: ���$) 8 �!��, 0 ?5@5E>4 : 4@C38< F8D@0< – 
:=>?:>9 ��"�. �2>4 :064>3> =>2>3> ?0@>;O 
?>4B25@48B5 =060B85< :=>?:8 ��"�. 

 
#$� �'�!��: �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. 
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7.4. �0;81@>2:0 
�;O >15A?5G5=8O 70O2;5==>9 B>G=>AB8 87<5@5=89 ?@54CA<>B@5=0 :0;81@>2:0 '��. #>4 

:0;81@>2:>9 CAB@>9AB20 ?>=8<05BAO ?>4AB@>9:0 87<5@O5<>3> =0?@O65=8O 8 >?@545;5=85 =C;52>3> 
B>:0 =0 HC=B5. 

�;O ?@>2545=8O :0;81@>2:8 2K?>;=8B5 A;54CNI85 459AB28O: 
 #5@5948B5 2 @0745; <5=N �����$"���: 
      �!.            �����$"��� 

!0 M:@0=5 ?>O28BAO ?@54C?@5640NI0O =04?8AL > =5>1E>48<>AB8 >B:;NG5=8O ��. 

 "B:;NG8B5 �� 4;O >15A?5G5=8O B>:0 70@O40 ��, @02=>3> =C;N. 
 #@>872548B5 87<5@5=85 =0?@O65=8O =0 :>=B0:B0E U+; U- @07Jё<0 )$2 2>;LB<5B@>< 8 
22548B5 53> 7=0G5=85 2 '��, 8A?>;L7CO :=>?:8 ���$) 8 �!��. 
 218 � – 7=0G5=85 =0?@O65=8O ��, 87<5@5==>5 
'��; 

 220 � – 7=0G5=85 =0?@O65=8O ��, 2254ё==>5 
2@CG=CN. 

 !06<8B5 :=>?:C ��"�. �A;8 ?>B@51C5BAO 225AB8 
?0@>;L, B> 22548B5 53> 8 ?>2B>@8B5 22>4 7=0G5=8O 
=0?@O65=8O. 

 �0;81@>2:0 B>:0 ?@>8AE>48B 02B><0B8G5A:8 ?@8 A>E@0=5=88 7=0G5=8O =0?@O65=8O. 
 #>A;5 >:>=G0=8O :0;81@>2:8 ?>4:;NG8B5 ��. 

 

 

8. #@>3@0<<=>5 >15A?5G5=85 '�� 

'�� %��#�&$-�� ?@54>AB02;O5B ?>;L7>20B5;N 
2>7<>6=>ABL ?@>A<>B@0 25@A88 ?@>3@0<<=>3> 
>15A?5G5=8O.   

�;O ?@>A<>B@0 B5:CI59 25@A88 #" '�� 
%��#�&$-�� ?5@5948B5 2 ?C=:B <5=N " #$��"$�. 

 

 

 

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

%?8A>: 2>7<>6=KE =58A?@02=>AB59 8 A?>A>1K 8E CAB@0=5=8O 
№ 

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

1 
�=48:0B>@ $��"&�  '�� 

=5 A25B8BAO 

"BACBAB2C5B ?8B0=85 
#@>25@LB5 =0;8G85 8 
?>;O@=>ABL =0?@O65=8O 
?8B0=8O =0 :;5<<0E 8745;8O 

!58A?@025= :>=B@>;;5@ 
'�� 

"1@0B8B5AL : ?@>872>48B5;N 
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10. #@>D8;0:B8G5A:>5 B5E=8G5A:>5 >1A;C6820=85 
�;O >15A?5G5=8O 8A?@02=>3> A>AB>O=8O '�� %��#�&$-�� 2 B5G5=85 CAB0=>2;5==>3> A@>:0 

A;C61K =5>1E>48<> =5 @565 >4=>3> @070 2 B@8 3>40 ?@>872>48BL ?@>D8;0:B8G5A:>5 B5E=8G5A:>5 
>1A;C6820=85 '�� %��#�&$-��. 

%>AB02 ?@>D8;0:B8G5A:>3> B5E=8G5A:>3> >1A;C6820=8O: 
 2=5H=89 >A<>B@ '�� %��#�&$-�� =0 >BACBAB285 <5E0=8G5A:8E ?>2@5645=89; 
 ?@>25@:0 A>AB>O=8O ?@>2>4>2 A2O78. 

 

�!� �!��: �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 

#5@52>7:C '�� %��#�&$-�� 2 B@0=A?>@B=>9 B0@5 A;54C5B >ACI5AB2;OBL 2 70:@KBKE 
B@0=A?>@B=KE A@54AB20E. #@8 2K?>;=5=88 ?>3@C7>G=>-@073@C7>G=KE @01>B =5>1E>48<> 
A>1;N40BL B@51>20=8O B@0=A?>@B=>9 <0@:8@>2:8, =0=5A5==>9 =0 :064>5 3@C7>2>5 <5AB>. 

'A;>28O B@0=A?>@B8@>20=8O 2 G0AB8 2>7459AB28O :;8<0B8G5A:8E D0:B>@>2 2 70:@KB>< 
B@0=A?>@B5 – 5 ?> �"%& 15150-69. 

'A;>28O B@0=A?>@B8@>20=8O 2 G0AB8 2>7459AB28O <5E0=8G5A:8E D0:B>@>2 – % ?> 
�"%& 23216-78. 

'A;>28O E@0=5=8O 2 G0AB8 2>7459AB28O :;8<0B8G5A:8E D0:B>@>2 2 70:@KBKE ?><5I5=8OE – 
2 ?> �"%& 15150-69. 

'�� %��#�&$-�� =5 B@51C5B A?5F80;L=KE A?>A>1>2 CB8;870F88, B.:. =5 8<55B <0B5@80;>2 
8 25I5AB2, ?@54AB02;ONI8E >?0A=>AB8 4;O 687=8, 74>@>2LO ;N459 8 >:@C60NI59 A@54K 2> 2@5<O 
8 ?>A;5 >:>=G0=8O A@>:0 M:A?;C0B0F88. 

 

12. �0@0=B88 873>B>28B5;O 
#@54?@8OB85-873>B>28B5;L 30@0=B8@C5B @01>B>A?>A>1=>ABL '�� %��#�&$-�� ?@8 

A>1;N45=88 ?>B@518B5;5< CA;>289 8 ?@028; M:A?;C0B0F88, E@0=5=8O, B@0=A?>@B8@>20=8O, 
CAB0=>2;5==KE &' 26.51.43.116-007-67719870-2019 8 M:A?;C0B0F8>==>9 4>:C<5=B0F859. 

�0@0=B89=K9 A@>: =0 '�� %��#�&$-�� A>AB02;O5B 36 <5AOF52 A 40BK 22>40 2 
M:A?;C0B0F8N, => =5 1>;55 48 <5AOF52 A 40BK 873>B>2;5=8O. 
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#@8;>65=85 �. %B@C:BC@=0O AE5<0 <5=N 
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#@8;>65=85 �. %E5<0 ?>4:;NG5=8O '�� %��#�&$-�� 

 

 

$8A.1. %E5<0 ?>4:;NG5=8O '��.  
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$8A.2. &8?>20O AE5<0 ?>4:;NG5=8O '�� 2 %"#&.  
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#@8;>65=85 �. #>4:;NG5=85 2 �%' 

1. (878G5A:89 C@>25=L – RS-485. 

2. #@>B>:>; – Modbus RTU, >B 1200 4> 115200 18B/A (?> C<>;G0=8N 9600), 8 18B 40==KE, 
:>=B@>;L G5B=>AB8 – =5B (?> C<>;G0=8N)/G5B/=5G5B, >48= AB>?-18B. 

3. �4@5A – 1 (?> C<>;G0=8N). 
4. �0@B0 @538AB@>2 Modbus: 

�A;8 >?@0H820NI55 CAB@>9AB2> (:>=F5=B@0B>@, SCADA) 04@5AC5B @538AB@K 2 480?07>=5 
1...65536, B> 7=0G5=8O 04@5A>2 87 :0@BK @538AB@>2 A;54C5B C25;8G8BL =0 1. 

 

�E>4=K5 @538AB@K (Input Registers) 

�4@5A 
(dec) 

�4@5A 
(hex) 

"?8A0=85 �48=8FK 
87<5@5=8O 

&8? 
40==KE 

9 0E009 �5@A8O #" '�� (hex)  - int16_t 

268 0E10C &5:CI55 7=0G5=85 =0?@O65=8O �� 0,1 � int16_t 

269 0E10D #C;LA0F88 =0?@O65=8O �� 0,1 % int16_t 

270 0E10E 

&5:CI55 7=0G5=85 B>:0 ?>470@O40 �� (±32,7 �). 
#>;>68B5;L=K5 7=0G5=8O A>>B25BAB2CNB 70@O4C ��, 
>B@8F0B5;L=K5 – 5ё @07@O4C. 

 

1 <� 

 

int16_t 

271 0E10F #C;LA0F88 B>:0  0,1 � int16_t 

272 0E110 !0?@O65=85 >A=>2=>9 ��   0,1 � int16_t 

273 0E111 !0?@O65=85 A@54=59 B>G:8 (>B <8=CA0 >A=>2=>9 ��) 0,1 � int16_t 

274 0E112 %<5I5=85 A@54=59 B>G:8 �� 0,1 � int16_t 

275 0E113 !0?@O65=85 �� A E2>AB>2K<8 M;5<5=B0<8 0,1 � int16_t 

276 0E114 &5<?5@0BC@0  0,1 °% int16_t 

279 0E117 

 0A:0 ?@87=0:>2 =58A?@02=>AB59: 
18B 15 – ?@87=0: =0;8G8O =58A?@02=>AB8, 
18B 14 – ?>=865=85 =0?@O65=8O E2>AB>2KE M;-B>2 ��, 
18B 13 – ?>2KH5=85 =0?@O65=8O E2>AB>2KE M;-B>2 ��, 
18B 12 – ?>=865=85 B5<?5@0BC@K, 
18B 11 – ?>2KH5=85 B5<?5@0BC@K, 
18B 10 – =0@CH5=85 A8<<5B@88 ��, 
18B 9 – ?@52KH5= C@>25=L ?C;LA0F89 ?> B>:C, 
18B 8 – ?@52KH5= C@>25=L ?C;LA0F89 ?> =0?@O65=8N, 

18B 7 – A=865=85 ?>@>30 ?> =0?@O65=8N ��, 

18B 6 – ?@52KH5=85 ?>@>30 ?> =0?@O65=8N ��, 

18B 5 – @07@O4 ��, 

18B 4 – >1@K2 ��. 

– uint16_t 

280 0E118 %B0@H89 @538AB@ B>:0 �� 
1 <� int32_t 

281 0E119  ;04H89 @538AB@ B>:0 �� 

691 0E2B3 #>@>3 A=865=8O =0?@O65=8O �� 1 � uint16_t 

692 0E2B4 #>@>3 ?@52KH5=8O =0?@O65=8O �� 1 � uint16_t 

693 0E2B5 �040==K9 =><8=0; HC=B0 1 � uint16_t 

694 0E2B6 'AB02:0 B>:0 ?>470@O40 �� 1 <� uint16_t 



-�%.006.200 $- $C:>2>4AB2> ?> M:A?;C0B0F88 
 

30 'AB@>9AB2> :>=B@>;O 10B0@58 '�� %��#�&$-�� 
 

�4@5A 
(dec) 

�4@5A 
(hex) 

"?8A0=85 �48=8FK 
87<5@5=8O 

&8? 
40==KE 

695 0E2B7 'AB02:0 B>:0 @07@O40 �� 1 <� uint16_t 

696 0E2B8 #>@>3 ?C;LA0F89  =0?@O65=8O 0,1 % uint16_t 

697 0E2B9 #>@>3 ?C;LA0F89 B>:0 1� uint16_t 

698 0E2BA �>;-2> M;5<5=B>2 >A=>2=>9 10B0@58 1 HB uint16_t 

699 0E2BB %<5I5=85 A@54=59 B>G:8 �� 0,1 � uint16_t 

700 0E2BC #>@>3 ?>2KH5=8O B5<?5@0BC@K 1 °% uint16_t 

701 0E2BD #>@>3 ?>=865=8O B5<?5@0BC@K 1 °% uint16_t 

702 0E2BE #>@>3 ?>2KH5=8O =0?@O65=8O E2>AB>2KE M;-B>2 �� 1 � uint16_t 

703 0E2BF #>@>3 ?>=865=8O =0?@O65=8O E2>AB>2KE M;-B>2 �� 1 � uint16_t 

 

$538AB@K CAB02>: (Holding Registers) 

 

�4@5A 
(dec) 

�4@5A 
(hex) 

"?8A0=85 �48=8FK 
87<5@5=8O 

&8? 
40==KE 

0 0E000 !>2K9 04@5A 2 A5B8 modbus – uint16_t 

1 0E001 !>2K9 04@5A 2 A5B8 modbus (4C1;8:0B) – uint16_t 

254 0x0FE #5@5703@C7:0 '�� – uint16_t 

503 0E1F7 #>@>3 A=865=8O =0?@O65=8O �� 1 � uint16_t 

504 0E1F8 #>@>3 ?@52KH5=8O =0?@O65=8O �� 1 � uint16_t 

505 0E1F9 !><8=0; HC=B0 1 � uint16_t 

506 0E1FA 'AB02:0 B>:0 @07@O40 �� 1 <� int16_t 

507 0E1FB 'AB02:0 B>:0 ?>470@O40 �� 1 <� uint16_t 

508 0E1FC #>@>3 ?C;LA0F89  =0?@O65=8O 0,1 % uint16_t 

509 0E1FD #>@>3 ?C;LA0F89 B>:0 1 � uint16_t 

510 0E1FE �>;-2> M;5<5=B>2 >A=>2=>9 10B0@58 1 HB uint16_t 

511 0E1FF %<5I5=85 A@54=59 B>G:8 �� 0,1 � uint16_t 

512 0E200 #>@>3 ?>2KH5=8O B5<?5@0BC@K 1 °% uint16_t 

513 0E201 #>@>3 ?>=865=8O B5<?5@0BC@K 1 °% uint16_t 

514 0E202 #>@>3 ?>2KH5=8O =0?@O65=8O E2>AB>2KE M;-B>2 �� 1 � uint16_t 

515 0E203 #>@>3 ?>=865=8O =0?@O65=8O E2>AB>2KE M;-B>2 �� 1 � uint16_t 

554 0E22A %1@>A >H81:8 ?@8 70?8A8 ;N1>3> 7=0G5=8O – uint16_t 

 

 

  



$540:F8O 1.7, �23CAB 2023 
 

-�%.006.200 $- 
 

-���" %�$��% 31 
 

 

 

  



-�%.006.200 $- $C:>2>4AB2> ?> M:A?;C0B0F88 
 

32 'AB@>9AB2> :>=B@>;O 10B0@58 '�� %��#�&$-�� 
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