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Воронеж (473)204-51-73
Екатеринбург (343)384-55-89
Иваново (4932)77-34-06
Ижевск (3412)26-03-58
Иркутск (395) 279-98-46

Казань (843)206-01-48
Калининград (4012)72-03-81 
Калуга (4842)92-23-67
Кемерово (3842)65-04-62
Киров (8332)68-02-04
Краснодар (861)203-40-90
Красноярск (391)204-63-61
Курск (4712)77-13-04
Липецк (4742)52-20-81
Магнитогорск (3519)55-03-13
Москва (495)268-04-70
Мурманск (8152)59-64-93

Набережные Челны (8552)20-53-41
Нижний Новгород (831)429-08-12
Новокузнецк (3843)20-46-81
Новосибирск (383)227-86-73
Орел (4862)44-53-42
Оренбург (3532)37-68-04
Пенза (8412)22-31-16
Пермь (342)205-81-47
Ростов-на-Дону (863)308-18-15
Рязань (4912)46-61-64
Самара (846)206-03-16
Санкт-Петербург (812)309-46-40

Киргизия (996) 312-96-26-47 Казахстан (772) 734-952-31 Таджикистан (992) 427-82-92-69

Саратов (845)249-38-78
Смоленск (4812)29-41-54
Сочи (862)225-72-31
Ставрополь (8652)20-65-13
Тверь (4822)63-31-35
Томск (3822)98-41-53
Тула (4872)74-02-29
Тюмень (3452)66-21-18
Ульяновск (8422)24-23-59
Уфа (347)229-48-12
Челябинск (351)202-03-61
Череповец (8202)49-02-64
Ярославль (4852)69-52-93
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1 �@028;0 B5E=8:8 157>?0A=>AB8 

1.1 �07=0G5=85 

%GёBG8:-@0AE>4><5@ <0AA>2K9  � (40;55 – AGёBG8:), 2K?CA:05<K9 "�" "#@><?@81>@" 3. �82=K, "@;>2A:0O 
>1;0ABL, >?8A0==K9 2 =0AB>OI59 8=AB@C:F88 ?> M:A?;C0B0F88, 8A?>;L7C5BAO B>;L:> 4;O 87<5@5=8O <0AAK 8 
<0AA>2>3> @0AE>40, >1Jё<0 8 >1Jё<=>3> @0AE>40, ?;>B=>AB8 8 B5<?5@0BC@C ?@>E>4OI59 G5@57 =53> 684:>AB8. 
%GёBG8: <>65B 2K?>;=OBL 87<5@5=8O 2 684:>ABOE A A0<K<8 @07;8G=K<8 A2>9AB20<8. 
!0?@8<5@: 
 !5DBL 8 =5DB5?@>4C:BK 

  0A;0, 68@K 

 �0:8, :@0A:8, @0AB2>@8B5;8 8 <>NI85 A@54AB20 

 %CA?5=788 
 �07K, A6865==K5 307K 8 B.4. 
 ,>:>;04, A3CI5==>5 <>;>:>, 684:89 A0E0@ 
"1;0ABL ?@8<5=5=8O AGёBG8:>2 – :><<5@G5A:89 CGёB 8  02B><0B8G5A:89 :>=B@>;L ?>B>:>2 684:>AB8 2 
@07;8G=KE B5E=>;>38G5A:8E ?@>F5AA0E =0 >1I5?@><KH;5==KE 8 >?0A=KE ?@>872>4AB25==KE >1J5:B0E. 
�A?>;L7>20=85 =5 ?> =07=0G5=8N 8;8 =5=04;560I55 8A?>;L7>20=85 <>65B ?@825AB8 : A=865=8N 
M:A?;C0B0F8>==>9 157>?0A=>AB8 87<5@8B5;L=>3> ?@81>@0.  �73>B>28B5;L =5 =5A5B >B25BAB25==>AB8 70 CI5@1, 
?@8G8=5==K9 2 @57C;LB0B5 B0:>3> 8A?>;L7>20=8O. 

1.2 �>=B06, 22>4 2 M:A?;C0B0F8N 8 C?@02;5=85 

"1@0B8B5 2=8<0=85 =0 A;54CNI85 0A?5:BK: 
  >=B06, ?>4:;NG5=85 : 8AB>G=8:C M;5:B@>?8B0=8O, 22>4 2 M:A?;C0B0F8N 8 B5E=8G5A:>5 >1A;C6820=85
AGёBG8:0 4>;6=K 2K?>;=OBLAO >1CG5==K<, :20;8D8F8@>20==K< ?5@A>=0;><, 8<5NI8< A>>B25BAB2CNI55 
@07@5H5=85 =0 2K?>;=5=85 ?>4>1=KE @01>B >B 2;045;LF0 >1>@C4>20=8O, >B25BAB25==>3> 70 53> 
M:A?;C0B0F8N.  �K?>;=ONI89 @01>BK B5E=8G5A:89 ?5@A>=0; 4>;65= ?@5420@8B5;L=> >7=0:><8BLAO A 
=0AB>OI59 8=AB@C:F859 ?> M:A?;C0B0F88 8 A;54>20BL 2A5< ?@82545==K< 2 =59 ?>;>65=8O<. 

 � M:A?;C0B0F88 AGёBG8:0 <>3CB 1KBL 4>?CI5=K B>;L:> A?5F80;8ABK, ?@>H54H85 A>>B25BAB2CNI55
>1CG5=85 8 ?>;CG82H85 @07@5H5=85 >B 2;045;LF0 >1>@C4>20=8O, >B25BAB25==>3> 70 53> M:A?;C0B0F8N.  
%B@>3>5 A;54>20=85 =0AB>OI59 8=AB@C:F88 ?> M:A?;C0B0F88 O2;O5BAO >1O70B5;L=K<. 

 �02>4-873>B>28B5;L "�" "#@><?@81>@" 3>B>2 ?@54>AB028BL 8=D>@<0F8N > E8<8G5A:>9 AB>9:>AB8
<0B5@80;>2, A<0G8205<KE A?5F80;L=K<8 684:>ABO<8, 2 B.G. 684:>ABO<8, 8A?>;L7C5<K<8 4;O >G8AB:8.  
"4=0:> 4065 =57=0G8B5;L=K5 87<5=5=8O 2 B5<?5@0BC@5, :>=F5=B@0F88 8;8 AB5?5=8 703@O7=5=8O 2 CA;>28OE 
B5E=>;>38G5A:>3> ?@>F5AA0 <>3CB ?@825AB8 : 87<5=5=8N A2>9AB2 E8<8G5A:>9 AB>9:>AB8.  &0:8< >1@07><, 
"�" "#@><?@81>@" =5 ?@8=8<05B =0 A51O 30@0=B89=K5 >1O70B5;LAB20 8 >B25BAB25==>ABL 70 A>>B25BAB285 
AB5?5=8 E8<8G5A:>9 AB>9:>AB8 A<0G8205<KE <0B5@80;>2 2 :064>< :>=:@5B=>< A;CG05.  "B25BAB25==>ABL 70 
2K1>@ A>>B25BAB2CNI8E A<0G8205<KE <0B5@80;>2 A CG5B>< :>@@>78>==>9 AB>9:>AB8 : 684:>AB8 ?@>F5AA0 
=5A5B 70:07G8:. 

 #@8 2K?>;=5=88 A20@>G=KE @01>B =0 B@C1>?@>2>45 =5 4>?CA:05BAO 7075<;5=85 A20@>G=>3> >1>@C4>20=8O
G5@57 AGёBG8:. 

 "B25BAB25==K9 70 <>=B06 ?5@A>=0; 4>;65= C1548BLAO 2 ?@028;L=>AB8 ?>4:;NG5=8O AGёBG8:0 2
A>>B25BAB288 A> AE5<0<8 A>548=5=89.  #5@54 8A?>;L7>20=85< AGёBG8:0 A;54C5B ?@8=OBL A?5F80;L=K5
70I8B=K5 <5@K, =0?@8<5@, 2K1@0BL 8AB>G=8: ?8B0=8O A 30;L20=8G5A:>9 @072O7:>9, 2 ?@>B82=>< A;CG05
A5=A>@ A;54C5B 7075<;8BL. 

 !57028A8<> >B 2KH5C:070==KE B@51>20=89, A;54C5B @C:>2>4AB2>20BLAO =>@<0<8 ?@54?@8OB8O-
?>B@518B5;O, @53C;8@CNI8<8 2A:@KB85 8 @5<>=B M;5:B@8G5A:8E ?@81>@>2. 
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1.3 �57>?0A=>ABL ?@8 M:A?;C0B0F88 

"1@0B8B5 2=8<0=85 =0 A;54CNI85 0A?5:BK: 
 %GёBG8:8, ?@54=07=0G5==K5 4;O 8A?>;L7>20=8O 2> 27@K2>>?0A=KE CA;>28OE, 8<5NB A>>B25BAB2CNICN
<0@:8@>2:C 27@K2>70I8BK.  %B@>3>5 A>1;N45=85 B@51>20=89 8=AB@C:F88 ?> CAB0=>2:5 ?@81>@0 8 
>?8A0==KE 2 =0AB>OI5< 4>:C<5=B5 =><8=0;L=KE @568<>2 @01>BK O2;O5BAO >1O70B5;L=K<. 

 %GёBG8: >B25G05B >1I8< B@51>20=8O< ?> 157>?0A=>AB8 2 A>>B25BAB288 A> AB0=40@B0<8  �"%& 31610.0-2014, 
�"%& 31610.11-2014, �"%& IEC 60079-1-2013, �"%& 14254-2015. 

 &5<?5@0BC@0 2=5H=59 ?>25@E=>AB8 A5=A>@0 <>65B C25;8G8BLAO =0 10 °% ?> ?@8G8=5 ?>B@51;5=8O M=5@388
2=CB@5==8<8 M;5:B@>==K<8 :><?>=5=B0<8.  #@>E>645=85 3>@OG8E 684:>AB59 G5@57 AGёBG8: B0:65 
A?>A>1AB2C5B ?>2KH5=8N B5<?5@0BC@K 53> ?>25@E=>AB8.  �>;LH5 2A53> =03@520=8N ?>425@65=0 
?>25@E=>ABL A5=A>@0, :>B>@0O <>65B 4>AB830BL B5<?5@0BC@, 1;87:8E : @01>G59 B5<?5@0BC@5.  
%;54>20B5;L=>, ?@8 2>7459AB288 @01>G8E B5<?5@0BC@ =5>1E>48<> ?@8=OBL 4>?>;=8B5;L=K5 <5@K 
157>?0A=>AB8. 

 �73>B>28B5;L A>E@0=O5B 70 A>1>9 ?@02> =0 87<5=5=85 B5E=8G5A:8E E0@0:B5@8AB8: 157 ?@5420@8B5;L=>3>
C254><;5=8O. 

�:BC0;L=CN 8=D>@<0F8N 8 >1=>2;5=8O =0AB>OI59 8=AB@C:F88 ?> M:A?;C0B0F88 <>6=> ?>;CG8BL C 702>40-
873>B>28B5;O "�" "#@><?@81>@". 

1.4 �>72@0B 
 #5@54 >B?@02:>9 AGёBG8:0 A;54C5B C1548BLAO 2 B><, GB> C40;5=K 2A5 A;54K >?0A=KE 25I5AB2. 
 $0AE>4K 2 A2O78 A C40;5=85< 703@O7=5=89 8 2>7<>6=K<8 B@02<0<8 (>6>38 8 B.4.) 2A;54AB285
=5=04;560I59 >G8AB:8 1C4CB >B=5A5=K =0 AGёB 2;045;LF0, >ACI5AB2;ONI53> M:A?;C0B0F8N ?@81>@0. 

 #@8<8B5 <5@K, ?5@5G8A;5==K5 2 @0745;5 9.3 → AB@.30 

1.5 #A;>2=K5 >1>7=0G5=8O 8 A8<2>;K 157>?0A=>AB8 

#@81>@ @07@01>B0= 2 A>>B25BAB288 A A>2@5<5==K<8 B@51>20=8O<8 : 157>?0A=>AB8, ?@>H5; 8A?KB0=8O 8 
?>AB02;O5BAO A 702>40 2 A>AB>O=88, 157>?0A=>< 4;O M:A?;C0B0F88.  "4=0:> ?@8 8A?>;L7>20=88 =5 ?> 
=07=0G5=8N 8;8 ?@8 =5=04;560I5< 8A?>;L7>20=88 ?@81>@ <>65B O2;OBLAO 8AB>G=8:>< >?0A=>AB8.  #>MB><C 
A;54C5B AB@>3> A>1;N40BL ?@028;0 B5E=8:8 157>?0A=>AB8, >1>7=0G5==K5 2 =0AB>OI59 8=AB@C:F88 ?> 
M:A?;C0B0F88 A;54CNI8<8 A8<2>;0<8: 

�@54C?@5645=85 

�=0: "#@54C?@5645=85" C:07K205B =0 459AB285 8;8 ?@>F54C@C, =5?@028;L=>5 2K?>;=5=85 :>B>@KE 
<>65B ?>2;5GL 70 A>1>9 A5@Lё7=K9 CI5@1 74>@>2LN 8;8 C3@>7C 157>?0A=>AB8.  �@><5 B>3>, 8<55B 
<5AB> @8A: 2>7=8:=>25=8O =58A?@02=>AB59 A0<>3> 87<5@8B5;L=>3> ?@81>@0, ;81> M;5<5=B>2 
B5E=8G5A:8E A>>@C65=89 8 B5E=>;>38G5A:>3> >1>@C4>20=8O ?>;L7>20B5;O.  %B@>3> A>1;N409B5 
8=AB@C:F88 8 459AB2C9B5 A >AB>@>6=>ABLN. 
 
�=8<0=85! 
�=0: "�=8<0=85" C:07K205B =0 459AB285 8;8 ?@>F54C@C, =5?@028;L=>5 2K?>;=5=85 :>B>@KE <>65B 
?@825AB8 : A1>O< 2 @01>B5 8;8 ?>2@5645=8N ?@81>@0.  %B@>3> A;54C9B5 8=AB@C:F8O<. 
 
�@8<5G0=85 

�=0: "#@8<5G0=85" C:07K205B =0 459AB285 8;8 ?@>F54C@C, =5?@028;L=>5 2K?>;=5=85 :>B>@KE <>65B 
:>A25==> ?>2;8OBL =0 @01>BC ?@81>@0 8;8 2K720BL =5?@542845==CN @50:F8N. 
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2 �=5H=89 284 8 <0@:8@>2:0 

2.1 �=5H=89 284 

� A>AB02 AGёBG8:0-@0AE>4><5@0 <0AA>2>3>  � 2E>4OB A;54CNI85 :><?>=5=BK: 

 %5=A>@ 
 �;>: M;5:B@>=8:8 (40;55 – Э�). 
%5=A>@ O2;O5BAO ?5@28G=K< ?@5>1@07>20B5;5< <0AA>2>3> @0AE>40, CAB0=02;8205BAO 2 B@C1>?@>2>4 8 
?@5>1@07C5B ?0@0<5B@K ?@>F5AA0 (<0AA>2K9 @0AE>4, ?;>B=>ABL, B5<?5@0BC@0) 2 M;5:B@8G5A:85 A83=0;K, 
:>B>@K5 ?>ABC?0NB 2 Э�.  
Э� 2K?>;=O5B >1@01>B:C ?5@28G=KE A83=0;>2 A5=A>@0, ?>72>;O5B =0AB@0820BL ?0@0<5B@K @01>BK AGёBG8:0, 
2K2>48B 87<5@O5<CN 8=D>@<0F8N =0 2AB@>5==K9 48A?;59 8 2=5H=85 CAB@>9AB20. 
 
�>ABC?=K5 20@80=BK 8A?>;=5=8O: 
 �><?0:B=>5 8A?>;=5=85: 1;>: M;5:B@>=8:8 8 A5=A>@ >1@07CNB 548=CN <5E0=8G5A:CN :>=AB@C:F8N. 
 
�=5H=89 284 8 :><?>=5=BK AGёBG8:>2 ?@54AB02;5=K =0 $8A. 1. 
 

 

 <E. 1: �A9LA<= 6<8 < >B@CBA9AFO EKёFK<>B6. 

1 КBDCGE E9AEBD4 
2 �?B> Q?9>FDBA<>< 
3 �B8EB98<A9A<9 > CDBJ9EEG (H?4A9J) 
4 !FD9?>4 A4CD46?9A<S CBFB>4 
5 �4D><DB6BKA4S F45?<K>4 E9AEBD4 
6 �4D><DB6BKA4S F45?<K>4 EKёFK<>4 
7 �4D><DB6BKA4S F45?<K>4 Э� 
8 �D98GCD9:84RM4S F45?<K>4 "�F>DO64FP BF>?RK<6 BF E9F<" 
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2.2 �0@:8@>2:0 

�45=B8D8:0F8O 87<5@8B5;L=>3> ?@81>@0 <>65B 1KBL 2K?>;=5=0 >4=8< 87 A;54CNI8E A?>A>1>2: 
 ?> 40==K< =0 702>4A:>9 <0@:8@>2>G=>9 B01;8G:5; 

 ?> :>4C 70:070 8 >?8A0=8N ?>78F89 ?@81>@0 2 B@0=A?>@B=>9 =0:;04=>9. 
�;O ?>;CG5=8O 8=D>@<0F88 > ?>AB02;O5<>9 B5E=8G5A:>9 4>:C<5=B0F88 A<>B@8B5 A;54CNI85 8AB>G=8:8: 
 $0745; "�><?;5:B ?>AB02:8" → AB@.28; 

 #0A?>@B =0 8745;85 – @0745; "�><?;5:B ?>AB02:8". 

�>2B>@=K9 70:07 
#>2B>@=K9 70:07 87<5@8B5;L=>3> ?@81>@0 >ACI5AB2;O5BAO A 8A?>;L7>20=85< @0AH8@5==>3> :>40 70:070. 
$0AH8@5==K9 :>4 70:070 2A5340 A>45@68B B8? ?@81>@0 8 >A=>2=K5 B5E=8G5A:85 E0@0:B5@8AB8:8 (>1O70B5;L=K5 
E0@0:B5@8AB8:8). 

2.2.1 �02>4A:0O <0@:8@>2>G=0O B01;8G:0 M;5:B@>==>3> 1;>:0 

 

 <E. 2: �5D4;9J ;46B8E>B= @4D><DB6BKAB= F45?<K>< Q?9>FDBAAB7B 5?B>4. 
1 �5B;A4K9A<9 * 
2 !9D<=AO= AB@9D 
3 �B8 CDB<;6B8EF64 
4 �OIB8AB= E<7A4? 
5 �<4C4;BA F9@C9D4FGDO B>DG:4RM9= ED98O 
6 !F9C9AP ;4M<FO 
7 �B@9D "# 
8 �D98GCD9:84RM4S A48C<EP 
9 �4D4@9FDO 6;DO6B;4M<FO, AB@9D E9DF<H<>4F4 6;DO6B;4M<FO < >FB 6O84? 
10 �4CDS:9A<9 C<F4A<S, K4EFBF4, CBFD95?S9@4S @BMABEFP 

 

�@8<5G0=85 

"1>7=0G5=85 C:07K205BAO 2 7028A8<>AB8 >B 70:070. 
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2.2.2 �02>4A:0O <0@:8@>2>G=0O B01;8G:0 A5=A>@0 

 

 <E. 3: �5D4;9J ;46B8E>B= @4D><DB6BKAB= F45?<K>< E9AEBD4. 
1 �5B;A4K9A<9 
2 !9D<=AO= AB@9D 
3 �B8 CDB<;6B8EF64 
4 �B@<A4?PAO= 8<4@9FD, AB@<A4?PAB9 846?9A<9 H?4AJ4 < EF4A84DF 97B <;7BFB6?9A<S. 
5 �B@<A4?PAO= 8<4@9FD E9AEBD4 
6 �4>E<@4?PAB9 8BCGEF<@B9 846?9A<9 <;@9DS9@B= ED98O 
7 �<4C4;BA F9@C9D4FGDO <;@9DS9@B= ED98O 
8 �4D4@9FDO 6;DO6B;4M<FO, AB@9D E9DF<H<>4F4 6;DO6B;4M<FO < >FB 6O84? 
9 !F9C9AP ;4M<FO 
10 �<4C4;BA F9@C9D4FGDO B>DG:4RM9= ED98O 
11 �B@9D "# 
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2.2.3 �02>4A:0O <0@:8@>2>G=0O B01;8G:0 AGёBG8:0 

 

 <E. 4: �5D4;9J ;46B8E>B= @4D><DB6BKAB= F45?<K>< EKёFK<>4. 

1 �5B;A4K9A<9 
2 !9D<=AO= AB@9D 
3 �B8 CDB<;6B8EF64 
4 �D98GCD9:84RM4S A48C<EP 
5 �4EE4 
6 �B@9D "# 

2.3 !5@B8D8:0BK 8 =>@<0B82K 

#@81>@ @07@01>B0= 2 A>>B25BAB288 A ?5@54>2>9 8=65=5@=>-B5E=8G5A:>9 ?@0:B8:>9, >= C4>2;5B2>@O5B 
A>2@5<5==K< B@51>20=8O< : 157>?0A=>AB8, ?@>H5; 8A?KB0=8O 8 ?>AB02;O5BAO A 702>40 2 A>AB>O=88, 
157>?0A=>< 4;O M:A?;C0B0F88. 
#@81>@ A>>B25BAB2C5B ?@8<5=8<K< AB0=40@B0< 8 ?@028;0< A>3;0A=> "#@028;0< CAB@>9AB20 M;5:B@>CAB0=>2>: 
(#'Э)" – 874. 6, 7. 

%GёBG8:, >?8A0==K9 2 =0AB>OI59 8=AB@C:F88 ?> M:A?;C0B0F88, C4>2;5B2>@O5B B@51>20=8O< A>>B25BAB2CNI8E 
B5E=8G5A:8E @53;0<5=B>2 &0<>65==>3> A>N70, GB> ?>4B25@6405BAO =0=5A5=85< <0@:8@>2:8 ��%. 

%GёBG8:8 A>>B25BAB2C5B B@51>20=8O< ?> 27@K2>70I8B5 A>3;0A=> A;54CNI8< =>@<0B82=K< 4>:C<5=B0<: 
 �"%& 31610.0-2014 (IEC 60079-0:2011) – "�7@K2>>?0A=K5 A@54K. +0ABL 0. "1>@C4>20=85. "1I85
B@51>20=8O"; 

 �"%& 31610.11-2014 (IEC 60079-11:2011) – "�7@K2>>?0A=K5 A@54K. +0ABL 11. "1>@C4>20=85 A 284><
27@K2>70I8BK "8A:@>157>?0A=0O M;5:B@8G5A:0O F5?L "i"; 

 �"%& IEC 60079-1-2013 – �7@K2>>?0A=K5 A@54K. +0ABL 1. "1>@C4>20=85 A 284>< 27@K2>70I8BK 
"27@K2>=5?@>=8F05<K5 >1>;>G:8 "d". 

�7@K2>70I8B0 ?>4B25@6405BAO A5@B8D8:0B>< A>>B25BAB28O B@51>20=8O< &5E=8G5A:>3> @53;0<5=B0 
&0<>65==>3> A>N70 &$ &% 012/2011 "" 157>?0A=>AB8 >1>@C4>20=8O 4;O @01>BK 2> 27@K2>>?0A=KE A@540E". 
�>=AB@C:F8O AGёBG8:0 >15A?5G8205B CAB>9G82>ABL : ?@>=8:=>25=8N B25@4KE ?@54<5B>2 8 2>4K ?@8 
M:A?;C0B0F88 2 A>>B25BAB288 A B@51>20=8O<8 �"%& 14254-2015 (IEC 60529:2013) – "%B5?5=8 70I8BK, 
>15A?5G8205<K5 >1>;>G:0<8 (�>4 IP) ". 
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3 �>=B06 

3.1 �@85<:0, B@0=A?>@B8@>2:0, ?>4Jё< 8 E@0=5=85 

3.1.1 �@85<:0 

#@8 ?@85<:5 ?@81>@0 ?@>25@LB5 A;54CNI55: 
 #@>25@LB5 C?0:>2:C 8 A>45@68<>5 =0 >BACBAB285 ?>2@5645=89. 
 #@>25@LB5 :><?;5:B0F8N ?>AB02:8, C1548B5AL 2 =0;8G88 2A5E =5>1E>48<KE :><?>=5=B>2 8 A>>B25BAB288
>1J5<0 ?>AB02:8 70:07C. 

3.1.2 "@0=A?>@B8@>2:0 

#@8 @0A?0:>2:5 ?@81>@0 8 53> B@0=A?>@B8@>2:5 : <5ABC <>=B060 A;54C9B5 ?@82545==K< =865 8=AB@C:F8O<: 
 &@0=A?>@B8@>2:0 ?@81>@0 4>;6=0 >ACI5AB2;OBLAO 2 B>9 C?0:>2:5, 2 :>B>@>9 >= 1K; ?>AB02;5=. 
 �@KH:8 8;8 :>;?0:8, CAB0=>2;5==K5 =0 ?@8A>548=5=8OE : ?@>F5AAC, ?@54>B2@0I0NB <5E0=8G5A:>5
?>2@5645=85 C?;>B=8B5;L=>9 ?>25@E=>AB8 8 ?@>=8:=>25=85 8=>@>4=KE 25I5AB2 2 87<5@8B5;L=K5 B@C1:8
2> 2@5<O B@0=A?>@B8@>2:8 8 E@0=5=8O.  #>MB><C C40;5=85 MB8E :@KH5: 8;8 :>;?0:>2 4>?CA:05BAO B>;L:>
=5?>A@54AB25==> ?5@54 CAB0=>2:>9. 

3.1.3 �>4Jё< BO65;KE A5=A>@>2 

#@8 <>=B065 BO65;KE A5=A>@>2 (25A>< 1>;55 20 :3), 0 B0:65 1>;55 ;53:8E A5=A>@>2 =0 =5:>B>@>9 
2KA>B5 8;8 2 B@C4=>4>ABC?=>< <5AB5, 4;O 8E B@0=A?>@B8@>2:8 8;8 ?>4J5<0 =5>1E>48<> A>1;N40BL 
A;54CNI85 ?@028;0: 

 �57>?0A=>5 >1@0I5=85 ?@8 <>=B065 O2;O5BAO >B25BAB25==>ABLN <>=B06=>9 >@30=870F88, :>B>@0O 4>;6=0
7=0BL 8 2K?>;=OBL 2A5 ?@028;0 8 =>@<K 157>?0A=>AB8 >1J5:B0, 0 B0:65 :>=:@5B=K5 ?@028;0 >1@0I5=8O A 
?@8<5=O5<K< ?>4Jё<=K< (<>=B06=K<) >1>@C4>20=85<. 

 $01>BK 4>;6=K 2K?>;=OBLAO ?@>D5AA8>=0;L=>9 <>=B06=>9 1@8304>9 =0 ?>4E>4OI5< >1>@C4>20=88. 
 '?;>B=8B5;L=K5 ?>25@E=>AB8 ?@8A>548=8B5;L=KE D8B8=3>2 4>;6=K 1KBL 70I8I5=K 703;CH:0<8, :>B>@K5
A=8<0NBAO =5?>A@54AB25==> ?5@54 <>=B06><. 

 #>4Jё< ?@81>@0 A;54C5B >ACI5AB2;OBL 70 53> :>@?CA → $8A. 6 

 'G8BK209B5 ?>;>65=85 F5=B@0 BO65AB8 ?@81>@0 → $8A. 7 
 

�@54C?@5645=85 

�KA:0;L7K20=85 87<5@8B5;L=>3> ?@81>@0 <>65B AB0BL ?@8G8=>9 B@02<.  *5=B@ BO65AB8 
87<5@8B5;L=>3> ?@81>@0 2 A1>@5 <>65B >:070BLAO 2KH5 B>G5:, 2>:@C3 :>B>@KE 70;>65=K ?5B;8. 
#>MB><C A;54C5B ?@8=OBL 2A5 <5@K 4;O ?@54>B2@0I5=8O A;CG09=>3> 2@0I5=8O ?@81>@0 2>:@C3 A2>59 
>A8 8;8 53> 2KA:0;L7K20=8O → $8A. 5 

 
�@54C?@5645=85 

#@81>@ 70?@5I05BAO ?>4=8<0BL 70 53> M;5:B@>==K5 :><?>=5=BK (@0A?@545;8B5;L=0O :>@>1:0, 
M;5:B@>==K9 1;>:, ;N1CN M;5:B@8G5A:CN 0@<0BC@C) → $8A. 5 
 
�=8<0=85! 
&@0=A?>@B8@>2:C 8 ?>4Jё< 2K?>;=O9B5 0::C@0B=>, 2 >BACBAB288 @57:8E @K2:>2. #@54?@8<8B5 2A5 
=5>1E>48<K5 <5@K, GB>1K =5 4>?CAB8BL ?045=8O ?@81>@0 8 C40@>2 ?> 53> :>@?CAC. 
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 <E. 7: !F4A84DFAO= J9AFD FS:9EF< EKёFK<>B6.  
 

  
 

 

 <E. 5: �AEFDG>J<S CB FD4AECBDF<DB6>9 E9AEBDB6. 
 

 

 <E. 6: �BCGEF<@O9 FBK>< CB8Nё@4. 

 

 



 >=B06  � �101  MODBUS RS485 

 

12 
 
    

3.1.4 %@0=5=85 

"1@0B8B5 2=8<0=85 =0 A;54CNI85 0A?5:BK: 
 �7<5@8B5;L=K5 ?@81>@K A;54C5B C?0:>2K20BL A CG5B>< =5>1E>48<>AB8 8E 70I8BK >B :0:8E-;81>
=51;03>?@8OB=KE 2>7459AB289 2> 2@5<O E@0=5=8O (8 B@0=A?>@B8@>2:8).  !081>;55 MDD5:B82=0O 70I8B0 
>15A?5G8205BAO >@838=0;L=>9 C?0:>2:>9. 

 �>?CAB8<0O B5<?5@0BC@0 E@0=5=8O -40...+80°C, ?@54?>GB8B5;L=0O B5<?5@0BC@0 E@0=5=8O  +20°C. 
 !5 C40;O9B5 70I8B=K5 :@KH:8 8;8 :>;?0:8 A ?@8A>548=5=89 : ?@>F5AAC 4> ?>;=>9 3>B>2=>AB8 ?@81>@0 :
CAB0=>2:5. 

 �> 871560=85 87;8H=53> =03@520=8O ?>25@E=>AB8 87<5@8B5;L=K9 ?@81>@ 4>;65= 1KBL 70I8I5= >B
?>?040=8O ?@O<KE A>;=5G=KE ;CG59 2> 2@5<O E@0=5=8O. 

3.2 �@>F5AA <>=B060 

#@8 <>=B065 =>2>3> AGёBG8:0 =5>1E>48<> 2K?>;=8BL A;54CNI55: 

 Ш03 1. �K1>@ <5AB0 <>=B060 

#@8 2K1>@5 <5AB0 <>=B060 A;54C5B ?@8=8<0BL 2> 2=8<0=85 >?0A=K5 7>=K, :>=D83C@0F8N B5E=>;>38G5A:8E 
B@C1>?@>2>4>2, @0A?>;>65=85 M;5:B@>==>3> 1;>:0 8 :;0?0=>2. 

 Ш03 2. �@85=B0F8O A5=A>@0 

%;54C5B 2K1@0BL ?@028;L=CN >@85=B0F8N A5=A>@0 ?@8 CAB0=>2:5 =0 B@C1>?@>2>4 → AB@.14 

 Ш03 3. �>=B06 

'AB0=>28BL A5=A>@ =0 B@C1>?@>2>45 → AB@.16 

 Ш03 4. Э;5:B@8G5A:>5 ?>4:;NG5=85 

#>4:;NG8BL :015;L M;5:B@>?8B0=8O 8 :015;L A2O78 → AB@.18  

3.2.1 Ш03 1. �K1>@ <5AB0 <>=B060 

"@C1>?@>2>4 

 �;O AGёBG8:0  � ?@O<K5 CG0AB:8 B@C1>?@>2>40 4> 8 ?>A;5 A5=A>@0 =5 O2;ONBAO >1O70B5;L=K<8. 
 �> 871560=85 ?>2@5645=8O B@C1>?@>2>40 4;O BO65;KE A5=A>@>2, >A>15==> 2 <5AB0E, 345 ?@8ACBAB2C5B
A8;L=0O 281@0F8O, @5:><5=4C5BAO ?@54CA<>B@5BL >?>@K B@C1>?@>2>40 4> 8 ?>A;5 <5AB0 CAB0=>2:8 
AGёBG8:0. 

 �;O C4>1AB20 <>=B060 8 ?>A;54CNI53> >1A;C6820=8O 2K18@09B5 ;53:>4>ABC?=K5 <5AB0 CAB0=>2:8
AGёBG8:0. 

 !04> CG8BK20BL, GB> 2> 2@5<O @01>BK A5=A>@ 4>;65= >AB020BLAO 70?>;=5==K< B5E=>;>38G5A:>9 684:>ABLN. 
 !0;8G85 ?C7K@L:>2 2>74CE0 8;8 3070 2 87<5@8B5;L=KE B@C1:0E AGёBG8:0 <>65B ?@825AB8 : C25;8G5=8N
?>3@5H=>AB8 87<5@5=8O. 
 

�� �������#�"!/ CAB0=>2:0 2 A;54CNI8E B>G:0E B@C1>?@>2>40: 
 %0<0O 2KA>:0O B>G:0 B@C1>?@>2>40. �>7<>6=> A:>?;5=85 2>74CE0. 
 !5?>A@54AB25==> ?5@54 A2>1>4=K< A;82>< 87 25@B8:0;L=>3> B@C1>?@>2>40. 
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 <E. 8: �9EFB @BAF4:4. 

 

"5<?5@0BC@=K5 >3@0=8G5=8O 

&5<?5@0BC@0 >:@C60NI59 A@54K =0 <5AB5 M:A?;C0B0F88 ?@81>@0 8 B5<?5@0BC@0 @01>G59 684:>AB8 4>;6=K 
=0E>48BLAO 2 4>?CAB8<KE ?@545;0E: 

 ?@545;K B5<?5@0BC@K @01>G59 684:>AB8: >B -50 4> +150°%; 

 ?@545;K B5<?5@0BC@K >:@C60NI59 A@54K: >B -40 4> +60°%. 

&0:65 B5<?5@0BC@=K5 >3@0=8G5=8O 4;O M;5:B@>==>3> 1;>:0 8 A5=A>@0 C:070==K =0 A>>B25BAB2CNI8E 702>4A:8E 
<0@:8@>2>G=KE B01;8G:0E. 

 
�;O 871560=8O 2>7<>6=>3> ?5@53@520 M;5:B@>==>3> 1;>:0 ?>4 459AB285< ?@O<KE A>;=5G=KE ;CG59 
@5:><5=4C5BAO CAB0=>28BL A>;=F570I8B=K9 M:@0=. 

 
#@8 M:A?;C0B0F88 ?@81>@0 ?@8 >G5=L =87:8E >B@8F0B5;L=KE B5<?5@0BC@0E 8;8 ?@8 B5E=>;>38G5A:>9 
=5>1E>48<>AB8 C<5=LH5=8O B5?;>?>B5@L @5:><5=4C5BAO 8A?>;L7>20BL A8AB5<K >1>3@520 8 
B5?;>87>;OF8N → AB@.17 

 

�>=B06 2 >?0A=KE 7>=0E 

&8? >?0A=>9 7>=K, C:070==K9 =0 702>4A:>9 <0@:8@>2>G=>9 B01;8G:5, 4>;65= A>>B25BAB2>20BL B8?C 
>:@C60NI59 A@54K =0 <5AB5 M:A?;C0B0F88 ?@81>@0. 
 
�;0?0=K 

#>A;5 7025@H5=8O <>=B060 B@51C5BAO 2K?>;=8BL :0;81@>2:C =C;O, 4;O MB>3> A5=A>@ 4>;65= 1KBL 70?>;=5= 
B5E=>;>38G5A:>9 684:>ABLN, 8 ?>B>: G5@57 A5=A>@ 4>;65= 1KBL ?>;=>ABLN ?5@5:@KB.  �;O >AB0=>20 ?>B>:0, 
?@>E>4OI53> G5@57 AGёBG8:, @5:><5=4C5BAO CAB0=>28BL >BA5G=>9 :;0?0= 70 2KE>4>< AGёBG8:0 (2KH5 ?> 
?>B>:C).  �=D>@<0F8O > ?>@O4:5 ?@>2545=8O ?@>F54C@K :0;81@>2:8 =C;O ?@82545=0 =0 AB@0=8F5 → AB@.25 
=0AB>OI53> @C:>2>4AB20. 

�;O ?@54>B2@0I5=8O >1@0B=>3> ?>B>:0 ?@8 >B:;NG5=88 =0A>A0 @5:><5=4C5BAO CAB0=>28BL =0 2E>45 AGёBG8:0 
>1@0B=K9 :;0?0=. 
 
�02;5=85 2 A8AB5<5 

!5>1E>48<> ?@54>B2@0B8BL 2>7<>6=CN :028B0F8N, B.:. MB>B ?@>F5AA <>65B ?>2;8OBL =0 :>;510=8O 
87<5@8B5;L=KE B@C1>: A5=A>@0. � A;CG05 @01>BK A 684:>ABO<8, >1;040NI8<8 A2>9AB20<8, 1;87:8<8 : 2>45 2 
=>@<0;L=KE CA;>28OE, ?@8=8<0BL >A>1K5 <5@K =5 B@51C5BAO. 
�;O 684:>AB59 A =87:>9 B>G:>9 :8?5=8O (C3;52>4>@>4K, @0AB2>@8B5;8, A6865==K5 307K) 8;8 ?@8 <>=B065 
?@81>@0 =0 2A0AK20NI8E B@C1>?@>2>40E 206=> =5 4>?CA:0BL :8?5=85 684:>AB8 8 A=865=85 402;5=8O =865 
402;5=8O ?0@>2. � A;CG05 @01>BK A 684:>ABO<8, 2 :>B>@KE 5AB5AB25==K< ?CB5< >1@07CNBAO 307K, B0:65 206=> 
?@54>B2@0B8BL MDD5:B 453070F88 70 AG5B ?>445@60=8O 4>AB0B>G=> 2KA>:>3> 402;5=8O 2 A8AB5<5. 
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#>MB><C @5:><5=4C5BAO <>=B06 2 A;54CNI8E <5AB0E: 
 =0 =0?>@=KE B@C1>?@>2>40E, B.5. ?>A;5 =0A>A>2 (>BACBAB2C5B >?0A=>ABL >1@07>20=8O 20:CC<0); 
 2 A0<>9 =87:>9 B>G:5 25@B8:0;L=>9 B@C1K. 

3.2.2 Ш03 2. �@85=B0F8O 

#@81>@ A;54C5B CAB0=>28BL B0:, GB>1K AB@5;:0 =0?@02;5=8O ?>B>:0 =0 :>@?CA5 ?@81>@0 A>2?040;0 A 
=0?@02;5=85< ?>B>:0 @01>G59 684:>AB8. 
%5=A>@K @01>B0NB 2 ;N1>< ?>;>65=88, 2 :>B>@>< 87<5@8B5;L=K5 B@C1:8 >AB0NBAO 70?>;=5==K<8 @01>G59 
684:>ABLN. �;O >?B8<0;L=>9 B>G=>AB8 87<5@5=89 CAB0=>28B5 A5=A>@ 2 ?@54?>GB8B5;L=>9 >@85=B0F88 A>3;0A=> 
?@8254ё==>9 =865 AE5<5: 
 

�@>F5AA 
�@54?>GB8B5;L=0O 

>@85=B0F8O 
�;LB5@=0B82=0O >@85=B0F8O 

�84:>AB8 

 

 

 

�07K 

 

 

 

#C;L?0 

 

  

 
 

�A>15==>AB8 3>@87>=B0;L=>3> <>=B060 

�=8<0=85! 
#@8 CAB0=>2:5 ?@81>@0 =0 3>@87>=B0;L=>< CG0AB:5 B@C1>?@>2>40, 2 A2O78 A B5<, GB> 87<5@8B5;L=K5 
B@C1:8 8<5NB 87381, @01>G55 ?>;>65=85 ?@81>@0 A;54C5B 2K18@0BL 2 7028A8<>AB8 >B A2>9AB2 
684:>AB8 → $8A. 9. 
 

%>3;0A=> @8AC=:C 9 5ABL 420 B8?0 684:>AB59: 
 &8? 684:>AB8 1.  #@8 @01>B5 A 684:>ABLN, A>45@60I59 B25@4K5 G0AB8FK, =5 @5:><5=4C5BAO
CAB0=02;820BL AGёBG8: B@C1:0<8 2=87, B.:. 2>7<>6=> A:>?;5=85 B2ё@4KE G0AB8F 2 87<5@8B5;L=KE 
B@C1:0E. �;O 684:>AB8 B8?0 1 CAB0=02;8209B5 AGёBG8: B@C1:0<8 225@E. 

 &8? 684:>AB8 2.  #@8 @01>B5 A 684:>ABLN, 2K45;ONI59 307K, =5 @5:><5=4C5BAO CAB0=02;820BL
AGёBG8: B@C1:0<8 225@E, B.:. 2>7<>6=> A:>?;5=85 3070. �;O 684:>AB8 B8?0 2 CAB0=02;8209B5 
AGёBG8: B@C1:0<8 2=87. 
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 <E. 9: �EB59AABEF< 7BD<;BAF4?PAB7B @BAF4:4 EKёFK<>B6. 
 

�@0I5=85 :>@?CA0 M;5:B@>==>3> 1;>:0 

�;O C4>1AB20 M:A?;C0B0F88 ?@54CA<>B@5=0 2>7<>6=>ABL ?>25@=CBL M;5:B@>==K9 1;>: =0 C3>; 90° 8;8 180° 2 
:064>< =0?@02;5=88. �;O MB>3> A;54C9B5 =865 ?@8254ё==>9 8=AB@C:F88 → $8A. 10. 
#>@O4>: 2@0I5=8O: 
1. "B25@=8B5 G5BK@5 :@5?56=KE 28=B0. 
2. #>25@=8B5 :>@?CA ?@5>1@07>20B5;O 2 =5>1E>48<>5 ?>;>65=85 (<0:A. 2 E 90° 2 :064>< =0?@02;5=88). 
3. �0BO=8B5 :@5?56=K5 28=BK. 
 

 

 <E. 10: �D4M9A<9 >BDCGE4 Q?9>FDBAAB7B 5?B>4. 
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3.2.3 Ш03 3. �>=B06 

"1@0B8B5 2=8<0=85 =0 A;54CNI85 0A?5:BK: 
 %5=A>@ =5 B@51C5B 2=5H=59 ?>445@6:8, =0?@8<5@ >?>@K.  (;0=FK >15A?5G820NB ?>445@6:C A5=A>@0 2
;N1>< ?>;>65=88.  �=5H=85 2>7459AB28O ?>3;>I0NBAO :>=AB@C:F859 ?@81>@0, 2 G0AB=>AB8, :>6CE>< 
A5=A>@0. 

  8=8<878@C9B5 :@CBOI85 =0?@O65=8O 8 873810NI85 =03@C7:8 =0 ?@81>@5 2 <5AB0E A>548=5=8O A
B@C1>?@>2>4><. 

 �A?>;L7C9B5 C?;>B=8B5;L=K5 ?@>:;04:8 4;O >15A?5G5=8O 35@<5B8G=>AB8.  $5:><5=4C5BAO 871530BL
2KABC?0=89 ?@>:;04:8 2> 2=CB@5==NN ?>;>ABL B@C1>?@>2>40. 

 
�=8<0=85! 
!5 8A?>;L7C9B5 AGёBG8: 4;O 2K@02=820=8O A<5I5==KE B@C1 8 4;O ?>445@6:8 B@C1>?@>2>40, 2 
?@>B82=>< A;CG05 MB> <>65B ?@825AB8 : >H81:0< 87<5@5=8O 8;8 4065 : ?>;><:5. 
 

 

 <E. 11: �BAF4: E9AEBD4. 
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3.3 �>?>;=8B5;L=K5 CA;>28O <>=B060 

3.3.1 �1>3@52 

� A;CG05 =5>1E>48<>AB8 ?@54>B2@0B8BL B5?;>?>B5@8 2 <5AB5 CAB0=>2:8 A5=A>@0 <>6=> ?@8<5=OBL 
M;5:B@8G5A:89 >1>3@52, B@C1K A 3>@OG59 2>4>9 8;8 ?0@><, ;81> =03@520B5;L=K5 @C10H:8. 

�=8<0=85! 
�� ���#!���"!/ ?@52KH5=85 <0:A8<0;L=> 4>?CAB8<>9 B5<?5@0BC@K >:@C60NI59 A@54K 4;O 
M;5:B@>==>3> 1;>:0. #@8 8A?>;L7>20=88 >1>3@520 =5>1E>48<> ?@8=OBL <5@K, GB>1K B5<?5@0BC@0 
>:@C60NI59 A@54K A>>B25BAB2>20;0 C:070==>9 =0 702>4A:>9 <0@:8@>2>G=>9 B01;8G:5 M;5:B@>==>3> 
1;>:0. 

�A;8 ?@8<5=O5BAO A8AB5<0 M;5:B@>>1>3@520, 2 :>B>@>9 =03@52 @53C;8@C5BAO A4283>< ?> D075 8;8 ?0:5B0<8 
8<?C;LA>2, 8A:;NG8BL 2>7459AB285 <03=8B=KE ?>;59 =0 @57C;LB0BK 87<5@5=89 =52>7<>6=> (2 B>< A;CG05, 5A;8 
?@52KH5=> <0:A8<0;L=>5 7=0G5=85 =0?@O6ё==>AB8 <03=8B=>3> ?>;O @02=>3> 30 �/<).  � B0:8E A;CG0OE A;54C5B 
?@8<5=OBL <03=8B=>5 M:@0=8@>20=85 A5=A>@0.  �>6CE A5=A>@0 <>6=> M:@0=8@>20BL 15;>9 65ABLN 8;8 ;8AB>2>9 
M;5:B@>B5E=8G5A:>9 AB0;LN 157 CG5B0 =0?@02;5=8O A> A;54CNI8<8 A2>9AB20<8: 

 >B=>A8B5;L=0O <03=8B=0O ?@>=8F05<>ABL μr ≥ 300; 

 B>;I8=0 ;8AB0 d ≥ 0,35 <<. 

�=D>@<0F8N > 4>?CAB8<KE 480?07>=0E B5<?5@0BC@ → AB@.33 

3.3.2 "5?;>87>;OF8O 

�;O ?@54>B2@0I5=8O B5?;>?>B5@L 2 <5AB5 CAB0=>2:8 A5=A>@0 <>6=> ?@8<5=OBL B5?;>87>;OF8N ;N1>3> 2840 , 
=0?@8<5@, B5@<>G5E;K 8;8 B5@<>H:0DK, ?@8 CA;>288 >15A?5G5=8O B5<?5@0BC@=KE CA;>289 M:A?;C0B0F88 
AGёBG8:0 → AB@.33 

3.4 �@>25@:0 ?>A;5 <>=B060 

#>A;5 CAB0=>2:8 87<5@8B5;L=>3> ?@81>@0 2 B@C15 2K?>;=8B5 A;54CNI85 ?@>25@:8: 

!>AB>O=85 ?@81>@0 8 B5E=8G5A:85 E0@0:B5@8AB8:8 �@8<5G0=8O 

#@>25@:0 =0 =0;8G85 2>7<>6=KE ?>2@5645=89 ?@81>@0. 287C0;L=0O ?@>25@:0 

#@>25@:0 =0 A>>B25BAB285 B5E=8G5A:8E E0@0:B5@8AB8: ?@81>@0 
CA;>28O< M:A?;C0B0F88, 2:;NG0O @01>GCN B5<?5@0BC@C, @01>G55 
402;5=85, B5<?5@0BC@C >:@C60NI59 A@54K, 480?07>= 87<5@5=8O 
8 B.4. 

→ AB@.4 
→ AB@.31 

�=AB@C:F88 ?> <>=B06C �@8<5G0=8O 

#@>25@:0 =0 A>>B25BAB285 AB@5;:8 =0 :>@?CA5 A5=A>@0 
=0?@02;5=8N ?>B>:0 2 B@C1>?@>2>45. 

- 

#@>25@:0 ?@028;L=>AB8 >@85=B0F8O AGёBG8:0. "@85=B0F8O 
4>;6=0 A>>B25BAB2>20BL A2>9AB20< 684:>AB8 (307>2K45;ONI0O, 
A B25@4K<8 G0AB8F0<8) 8 B5<?5@0BC@5 684:>AB8. 

→ AB@.14 

�:@C60NI0O A@540/@01>G85 CA;>28O ?@>F5AA0 �@8<5G0=8O 

#@>25@:0 =0 =0;8G85 70I8BK >B ?>?040=8O 2;038 8 ?@O<KE 
A>;=5G=KE ;CG59. 

- 
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4 Э;5:B@8G5A:>5 ?>4:;NG5=85  

4.1 !?5F8D8:0F8O :015;O 4;O MODBUS RS485 

� AB0=40@B5 EIA/TIA-485 >?8A0=K 420 B8?0 :015;59 (B8? A 8 B8? B) 4;O A2O78 ?> H8=5; MB8 :015;8 <>3CB 
8A?>;L7>20BLAO 4;O ?5@540G8 =0 ;N1>9 A:>@>AB8. &5< =5 <5=55, @5:><5=4C5BAO 8A?>;L7>20BL :015;L B8?0 A. 
%?5F8D8:0F8O :015;O B8?0 A ?@82545=0 2 A;54CNI59 B01;8F5: 

"8? :015;O A 

�>;=>2>5 A>?@>B82;5=85 135...165 "< ?@8 G0AB>B5 87<5@5=8O 3...20  �F 
�<:>ABL :015;O < 30 ?(/< 
#>?5@5G=>5 A5G5=85 68;K 
:015;O 

> 0,34 <<2, A>>B25BAB2C5B AWG 22 

&8? :015;O �8BK5 ?0@K 
%>?@>B82;5=85 H;59D0 < 110 "</:< 
$02=><5@=>ABL A83=0;0  0:A8<C< 9 4� ?> 2A5<C ?>?5@5G=><C A5G5=8N :015;O 
Э:@0=  54=0O M:@0=8@CNI0O >?;5B:0 8;8 M:@0=8@CNI0O >?;5B:0 8 M:@0=8@CNI0O 

D>;L30 

"1@0B8B5 2=8<0=85 =0 A;54CNI85 B@51>20=8O : A8AB5<5 H8=: 
 �A5 87<5@8B5;L=K5 ?@81>@K ?>4:;NG0NBAO ?> H8==>9 AE5<5 (;8=88 A2O78). 
 #@8 8A?>;L7>20=88 :015;O B8?0 A 8 A:>@>AB8 ?5@540G8 115 200 1>4 <0:A8<0;L=0O 4;8=0 ;8=88 (A53<5=B0) 2
A8AB5<5 MODBUS RS485 A>AB02;O5B 1200 <. "1I0O 4;8=0 >B25B2;5=89 =5 4>;6=0 ?@52KH0BL 6,6 <. 

  0:A8<0;L=> 4>?CAB8<>5 :>;8G5AB2> >:>=5G=KE CAB@>9AB2 =0 A53<5=B5 – 32. 

 !0 :>=F5 :064>3> A53<5=B0 CAB0=02;8205BAO >:>=5G=K9 @578AB>@. 
 �;O C25;8G5=8O 4;8=K H8=K 8;8 :>;8G5AB20 ?>;L7>20B5;59 A;54C5B 8A?>;L7>20BL ?>2B>@8B5;L. 

4.2 �>4:;NG5=85 M;5:B@>==>3> 1;>:0 

�@54C?@5645=85 

 �> 871560=85 >?0A=>AB8 ?>@065=8O M;5:B@8G5A:8< B>:>< ?5@54 2A:@KB85< M;5:B@>==>3> 1;>:0 
>1O70B5;L=> >B:;NG8B5 ?8B0=85. 

 !5 4>?CA:05BAO CAB0=>2:0 8;8 ?>4:;NG5=85 M;5:B@>==>3> 1;>:0 ?@8 ?>42545==>< ?8B0=88.
!5A>1;N45=85 MB8E <5@ ?@54>AB>@>6=>AB8 <>65B ?@825AB8 : 2KE>4C 87 AB@>O M;5:B@>==KE 
:><?>=5=B>2. 

 �> 871560=85 >?0A=>AB8 ?>@065=8O M;5:B@8G5A:8< B>:>< ?5@54 ?>40G59 ?8B0=8O ?>4:;NG8B5
70I8B=>5 7075<;5=85 : :;5<<5 7075<;5=8O =0 :>@?CA5 (=5 >B=>A8BAO : 8AB>G=8:0< ?8B0=8O A 
30;L20=8G5A:>9 @072O7:>9). 

 '1548B5AL 2 A>>B25BAB288 ?>4:;NG05<>3> =0?@O65=8O ?8B0=8O 8 A5B52>9 G0AB>BK ?0@0<5B@0<, 
C:070==K< =0 702>4A:>9 <0@:8@>2>G=>9 B01;8G:5 M;5:B@>==>3> 1;>:0. �@><5 B>3>, A;54C5B 
A>1;N40BL ?@8=OBK5 =0 ?@54?@8OB88-?>B@518B5;5 =>@<K ?> <>=B06C M;5:B@8G5A:>3> 
>1>@C4>20=8O. 

�>@O4>: 2K?>;=5=8O M;5:B@8G5A:8E ?>4:;NG5=89: 

1. "B25@=CBL :@KH:C A :;5<<=>3> >BA5:0 (0) =0 :>@?CA5 M;5:B@>==>3> 1;>:0. 
2. #@>25AB8 :015;L ?>40G8 ?8B0=8O (b) 8 A83=0;L=K9 :015;L (A) G5@57 :015;L=K5 22>4K (d1, d2). 
3. �K?>;=8BL M;5:B@8G5A:>5 ?>4:;NG5=85 A>3;0A=> AE5<5 ?>4:;NG5=8O → $8A. 12 
4. �0:@CB8BL :@KH:C A :;5<<=>3> >BA5:0 (0) :>@?CA0 M;5:B@>==>3> 1;>:0. 
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 <E. 12: �B8>?RK9A<9 Q?9>FDBAAB7B 5?B>4. 

A  �<8 A – КBDCGE Q?9>FDBAAB7B 5?B>4 
B  �<8 B – КBDCGE Q?9>FDBAAB7B 5?B>4 59; >DOL>< >?9@@AB7B BFE9>4 
C  �<8 C – �?4F4 C<F4A<S < E6S;< 
4  КDOL>4 >?9@@AB7B BFE9>4 
b  К459?P C<F4A<S 
E  !<7A4?PAO= >459?P 
d1, d2 К459?PAO9 66B8O 
9  КDOL>4 6OK<E?<F9?PAB7B BFE9>4 

К?9@@4 1, 2 –  >?9@@O C<F4A<S (187…244 �  <?<  24 �  6 ;46<E<@BEF< BF <ECB?A9A<S – E@. @4D><DB6BKAGR 
F45?<K>G A4 >BDCGE9 Q?9>FDBAAB7B 5?B>4) 

К?9@@4 3 –  ;4;9@?9A<9 >459?S C<F4A<S. 
К?9@@4 5 –  FB>B6O= 6OIB8 (+) 
К?9@@4 6 –  FB>B6O= 6OIB8 (-) 
К?9@@4 7 –  MODBUS RS485 (B) 
К?9@@4 8 –  MODBUS RS485 (A) 
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4.3 �;0AA 70I8BK 

Э;5:B@>==K9 1;>: A>>B25BAB2C5B 2A5< B@51>20=8O< :;0AA0 70I8BK IP 65. 
�;O >15A?5G5=8O ?>445@6:8 :;0AA0 70I8BK IP 65 ?@8 CAB0=>2:5 AGёBG8:0 2 ?>;52KE CA;>28OE 8;8 ?@8 53> 
>1A;C6820=88 =5>1E>48<> A>1;N40BL A;54CNI85 B@51>20=8O: 
 '?;>B=5=8O :>@?CA0 2AB02;ONBAO 2 A>>B25BAB2CNI85 ?07K G8ABK<8 8 =5?>2@5645==K<8. '?;>B=5=8O
4>;6=K 1KBL ACE8<8 8 G8ABK<8; ?@8 =5>1E>48<>AB8 8E A;54C5B 70<5=8BL. 

 �8=BK :>@?CA0 M;5:B@>==>3> 1;>:0 8 @57L1>2K5 :@KH:8 4>;6=K 1KBL ?;>B=> 70BO=CBK. 
 �015;8, 8A?>;L7C5<K5 4;O ?>4:;NG5=8O, 4>;6=K 8<5BL B8?>@07<5@, A>>B25BAB2CNI89 :015;L=><C 22>4C
?@81>@0 8 =5 4>;6=K 8<5BL ?>2@5645=89. 

 �015;L=K5 22>4K 4>;6=K 1KBL ?;>B=> 70BO=CBK. 
 �<5AB> =58A?>;L7C5<KE :015;L=KE 22>4>2 =5>1E>48<> CAB0=>28BL 703;CH:8. 
 !5?>A@54AB25==> ?5@54 :015;L=K< 22>4>< :015;L 4>;65= >1@07>2K20BL U->1@07=CN ?5B;N 4;O
8A:;NG5=8O ?>?040=8O 684:>AB8 2 M;5:B@>==K9 1;>:. &0:>5 @0A?>;>65=85 ?@54>B2@0I05B ?@>=8:=>25=85
684:>AB8 G5@57 22>4 ?@8 AB5:0=88 5ё ?> :015;N. 

 !5 A;54C5B C40;OBL 87>;OF8>==K5 2BC;:8 87 :015;L=KE 22>4>2. 
 

�=8<0=85! 
�� ���#!���"� >A;01;5=8O 28=B>2 :@5?;5=8O M;5:B@>==>3> 1;>:0 : A5=A>@C, 2 ?@>B82=>< A;CG05 
:;0AA 70I8BK, 70O2;5==K9 "�" #@><?@81>@, =5 30@0=B8@C5BAO. 

4.4 �15A?5G5=85 27@K2>70I8BK ?@8 <>=B065 

 >=B06 AGёBG8:>2 2> 27@K2>>?0A=KE CA;>28OE 4>;65= ?@>872>48BLAO 2 A>>B25BAB288 A B@51>20=8O<8: 
 =0AB>OI53> $Э; 
 ?@028; #ЭЭ# (3;.3.4); 
 ?@028; #'Э (3;. 7.3); 
 �"%& 31610.0; 

 �"%& IEC 60079-1; 

 �"%& IEC 60079-14; 

 �"%& IEC 60079-17 

 8=AB@C:F88 �%!332-74/  %% («�=AB@C:F8O ?> <>=B06C M;5:B@>>1>@C4>20=8O, A8;>2KE 8 >A25B8B5;L=KE
A5B59 27@K2>>?0A=KE 7>=»); 

 4@C38E =>@<0B82=KE 4>:C<5=B>2, 459AB2CNI8E =0 ?@54?@8OB88-?>B@518B5;5. 
 

"1@0B8B5 2=8<0=85 =0 A;54CNI85 0A?5:BK: 
 #@8 <>=B065 A;54C5B >1@0B8BL 2=8<0=85 =0 >A>1K5 CA;>28O M:A?;C0B0F88, 87;>65==K5 2 ?>4@0745;5 10.4 

""15A?5G5=85 27@K2>70I8I5==>AB8" → AB@.34 

 #5@54 <>=B06>< AGёBG8: 4>;65= 1KBL >A<>B@5=. "A>1>5 2=8<0=85 A;54C5B >1@0B8BL =0 <0@:8@>2:C
27@K2>70I8BK, ?@54C?@548B5;L=K5 =04?8A8, >BACBAB285 ?>2@5645=89 :>@?CA0 27@K2>=5?@>=8F05<>9
>1>;>G:8 8 40BG8:0 AGёBG8:0, =0;8G85 7075<;ONI53> 7068<0, =0;8G85 A@54AB2 C?;>B=5=8O 4;O :015;59 8
:@KH5:, A>AB>O=85 ?>4:;NG05<>3> :015;O. 

 #@>2>40 :015;O ?8B0=8O 4>;6=K 8<5BL A5G5=85 =5 <5=55 0,8 <<2 8 4;8=C =5 1>;55 300 <. 
 #> >:>=G0=88 M;5:B@8G5A:>3> <>=B060 4>;6=> 1KBL ?@>25@5=> M;5:B@8G5A:>5 A>?@>B82;5=85 ;8=88
7075<;5=8O, :>B>@>5 4>;6=> A>AB02;OBL =5 1>;55 1 "<. 

 �;O 7075<;5=8O 8A?>;L7>20BL <54=K9 ?@>2>4 A5G5=85< =5 <5=55 2,5 <<2. 

 !58A?>;L7C5<K9 ?@8 ?>4:;NG5=88 AGёBG8:0 :015;L=K9 22>4 4>;65= 1KBL 70:@KB 703;CH:>9, :>B>@0O
?>AB02;O5BAO 873>B>28B5;5<, ;81> 4@C3>9 703;CH:>9, A5@B8D8F8@>20==>9 2 CAB0=>2;5==>< ?>@O4:5 =0
A>>B25BAB285 B@51>20=8O< �"%& IEC 60079-1. 

 #@8 <>=B065 =5>1E>48<> ?@>25@8BL A>AB>O=85 27@K2>70I8I5==KE ?>25@E=>AB59 45B0;59, ?>425@305<KE
@071>@:5. *0@0?8=K, 2<OB8=K, A:>;K =0 ?>25@E=>ABOE, >1>7=0G5==KE <5B:>9 «�7@K2» =0 G5@B565 A@54AB2
>15A?5G5=8O 27@K2>70I8BK, ?@82545==>< 2 ?@8;>65=88 �, =5 4>?CA:0NBAO. 
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4.5 �075<;5=85 

#5@5E>4=K5 ?@>F5AAK, =02545==K5 <>;=859, A20@:>9, <>I=K< M;5:B@>>1>@C4>20=85< 8;8 :><<CB0B>@0<8, 
<>3CB ?@825AB8 : 8A:065=8N ?>:070=89 AGёBG8:0 8;8 ?>2@548BL 53>. � F5;OE 70I8BK >B ?5@5E>4=KE ?@>F5AA>2 
A;54C5B >15A?5G8BL A>548=5=85 :;5<<K 7075<;5=8O, =0E>4OI59AO =0 :>@?CA5 M;5:B@>==>3> 1;>:0 → $8A. 13, 
A 75<;ё9 G5@57 ?@>2>4=8:, ?@54=07=0G5==K9 4;O M:A?;C0B0F88 2 CA;>28OE 1>;LH8E B>:>2. 
�;O 7075<;5=8O A;54C5B 8A?>;L7>20BL <54=K9 ?@>2>4 A5G5=85< =5 <5=55 2,0 <<2 8;8 1>;55. 
�075<;ONI85 ?@>2>40 4>;6=K 1KBL :0: <>6=> :>@>G5 8 8<5BL A>?@>B82;5=85 =5 1>;55 1 "<. 
Э;5:B@>==K9 1;>: <>65B 1KBL 7075<;ё= G5@57 B@C1>?@>2>4, 5A;8 B@C1>?@>2>4 >15A?5G8205B 7075<;5=85. 
!0 7075<;ONI89 ?@>2>4=8: =5 4>;65= =02>48BLAO 8;8 ?>4020BLAO ?>B5=F80;. 

 

 

 <E. 13: �4;9@?9A<9 EKёFK<>4 

4.6 �@>25@:0 ?>A;5 ?>4:;NG5=8O 

!>AB>O=85 ?@81>@0 8 B5E=8G5A:85 E0@0:B5@8AB8:8 �@8<5G0=8O 

#@>25@:0 =0 =0;8G85 2>7<>6=KE ?>2@5645=89 :015;59 8;8 ?@81>@. 287C0;L=0O ?@>25@:0 

Э;5:B@8G5A:>5 ?>4:;NG5=85 �@8<5G0=8O 

#@>25@:0 =0 A>>B25BAB285 =0?@O65=85 ?8B0=8O B5E=8G5A:8< 
E0@0:B5@8AB8:0<, C:070==K< =0 702>4A:>9 <0@:8@>2>G=>9 B01;8G:5. 

187&244 �  ?5@. B>:0, 45...65 �F 
18&30 � ?>AB. B>:0 

#@>25@:0 =0 A>>B25BAB285 :015;59 A?5F8D8:0F8O<. → AB@.18 

#@>25@:0 @073@C7:8 =0BO65=8O :015;59. - 

#@>25@:0 ?@028;L=>AB8 ?>4:;NG5=8O :015;O ?8B0=8O 8 A83=0;L=>3> 
:015;O. → AB@.18 

#@>25@8BL, GB> 2A5 28=B>2K5 :;5<<K ?;>B=> 70BO=CBK. - 

#@>25@8BL, GB> 2A5 :015;L=K5 2E>4K CAB0=>2;5=K, 70BO=CBK 8 
>A=0I5=K C?;>B=5=85<. 

→ AB@.20 ("�;0AA 70I8BK") 

#@>25@8BL, GB> :015;L 8<55B ?5B;N 4;O >15A?5G5=8O 2;03>>B2>40. - 

#@>25@8BL, GB> 2A5 :@KH:8 M;5:B@>==>3> 1;>:0 CAB0=>2;5=K =0 
<5AB> 8 ?;>B=> 70BO=CBK. 

- 

!83=0;L=K9 :015;L 4;O MODBUS RS485 �@8<5G0=8O 

#@>25@8BL, GB> B@51>20=8O A?5F8D8:0F89 ?> <0:A8<0;L=>9 4;8=5 
:015;O A>1;N45=K. 

→ AB@.18 

#@>25@8BL, GB> B@51>20=8O A?5F8D8:0F89 ?> <0:A8<0;L=>9 4;8=5 
>B2>4>2 A>1;N45=K. 

→ AB@.18 
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5 #?@02;5=85 

5.1 �1I85 @5:><5=40F88 

�;O >15A?5G5=8O =0456=>9 @01>BK AGёBG8:0 8 A>E@0=5=8O B>G=>AB8 87<5@5=89 =5>1E>48<> A>1;N40BL 
A;54CNI85 B@51>20=8O: 
 2> 871560=85 ?>2@5645=8O 87<5@8B5;L=KE B@C1 AGёBG8:0 >B 2>7459AB28O 384@>C40@>2, >B:@KB85/70:@KB85
7042865: =0 ?>42>4OI5< B@C1>?@>2>45 4>;6=> ?@>872>48BLAO ?;02=>; 

 @01>B0 =0 @0AE>40E 1;87:8E : 25@E=59 3@0=8F5 ?>;=>3> 480?07>=0 87<5@5=89 4>;6=0 >ACI5AB2;OBLAO =5
1>;55 2 G0A>2 2 ACB:8; 

 AGёBG8: 4>;65= M:A?;C0B8@>20BLAO =0 684:>ABOE, 2O7:>ABL :>B>@KE A>>B25BAB2C5B 7=0G5=8N 2O7:>AB8,
7040==><C ?@8 =0AB@>9:5 AGёBG8:0. 

5.2 �:;NG5=85  AGёBG8:0 

#>A;5 ?>40G8 =0?@O65=8O ?8B0=8O AGёBG8: ?@>872>48B A0<>4803=>AB8:C 8, 2 A;CG05 55 CA?5H=>3> 7025@H5=8O, 
=0G8=05B 87<5@OBL <0AAC, >1J5<, ?;>B=>ABL 8 B5<?5@0BC@C A@54K, 35=5@8@>20BL 2KE>4=K5 A83=0;K 8 
>B>1@060BL 87<5@5==K5 7=0G5=8O =0 <5AB=>< 48A?;55. 

�=8<0=85! 
#5@54 B5< :0: 2:;NG8BL =0?@O65=85 ?8B0=8O C1548B5AL, GB> >=> A>>B25BAB2C5B B5E=8G5A:8< 
E0@0:B5@8AB8:0<, C:070==K< =0 702>4A:>9 <0@:8@>2>G=>9 B01;8G:5. 

5.3 �AB@>5==K9 48A?;59 

% ?><>ILN 2AB@>5==>3> 48A?;5O <>6=> ?@>A<0B@820BL 2A5 87<5@O5<K5 ?0@0<5B@K =5?>A@54AB25==> =0 
?@81>@5. �8A?;59 A>45@68B 425 AB@>:8, 2 :>B>@KE >B>1@060NBAO 7=0G5=8O 87<5@O5<KE 25;8G8=, B0:85 :0: 
<0AA0 8 <0AA>2K9 @0AE>4, >1Jё< 8 >1Jё<=K9 @0AE>4, ?;>B=>ABL 8 B5<?5@0BC@0, 0 B0:65 845=B8D8:0F8>==>5 
=08<5=>20=85 #", =><5@ 25@A88 #" 8 :>=B@>;L=0O AC<<0 8A?>;=O5<>3> :>40. 

 

 <E. 14: �9EFAO= 8<EC?9=. 
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5.4 �:;NG5=85 / 2K:;NG5=85 0??0@0B=>9 70I8BK >B 70?8A8 

�:;NG5=85/2K:;NG5=85 70I8BK >B 70?8A8 >ACI5AB2;O5BAO A ?><>ILN ?5@5<KG:8 =0 F8D@>2>9 ?;0B5. �>340 
70I8B0 >B 70?8A8 2:;NG5=0, 70?8A0BL :0:85-;81> 40==K5 2 ?0@0<5B@K CAB@>9AB20 ?>A@54AB2>< MODBUS 
RS485 =52>7<>6=>. 

�@54C?@5645=85 

�> 871560=85 >?0A=>AB8 ?>@065=8O M;5:B@8G5A:8< B>:>< ?5@54 A=OB85< :@KH:8 >BA5:0 
M;5:B@>==>3> 1;>:0 C1548B5AL, GB> M;5:B@>?8B0=85 >B:;NG5=>. 

1. "B:;NG8BL ?8B0=85. 
2. "B25@=CBL :@KH:C A 2KG8A;8B5;L=>3> >BA5:0 (5) :>@?CA0 M;5:B@>==>3> 1;>:0. 
3. !0AB@>8BL 0??0@0B=CN 70I8BC >B 70?8A8 B@51C5<K< >1@07>< A ?><>ILN ?5@5<KG:8 ( j ). 
4. �0:@CB8BL :@KH:C 2KG8A;8B5;L=>3> >BA5:0 :>@?CA0 M;5:B@>==>3> 1;>:0. 

 

 <E. 15: �>?RK9A<9 / 6O>?RK9A<9 ;4M<FO BF ;4C<E< E CB@BMPR C9D9@OK><. 

A �<8 A – >BDCGE Q?9>FDBAAB7B 5?B>4 
B �<8 B – >BDCGE Q?9>FDBAAB7B 5?B>4 59; >DOL>< 6OK<E?<F9?PAB7B BFE9>4 
C �<8 C – @9EFB GEF4AB6>< C9D9@OK>< 
D �<8 D – C9D9@OK>4 BFEGFEF6G9F, ;4C<EP C4D4@9FDB6 A4EFDB=>< ��� �-���. 
� �<8 � – C9D9@OK>4 GEF4AB6?9A4 A4 B8<A >BAF4>F, ;4C<EP C4D4@9FDB6 ��� �-���. 
F �<8 F – C9D9@OK>4 GEF4AB6?9A4 A4 B54 >BAF4>F4, ;4C<EP C4D4@9FDB6  �� �,���. 
9 КDOL>4 6OK<E?<F9?PAB7B BFE9>4 
j �9D9@OK>4 
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6 �2>4 2 M:A?;C0B0F8N 

6.1 �@>25@:0 DC=:F8>=8@>20=8O 

#5@54 B5<, :0: ?>40BL M;5:B@>?8B0=85 : 87<5@8B5;L=><C ?@81>@C =5>1E>48<> >15A?5G8BL CA?5H=>5 
2K?>;=5=85 ?@82545==KE =865 ?@>25@>: DC=:F8>=8@>20=8O: 

 �>=B@>;L=K9 A?8A>: 4;O ?@>25@:8 ?>A;5 <>=B060 → AB@.17 

 �>=B@>;L=K9 A?8A>: 4;O ?@>25@:8 ?>A;5 M;5:B@8G5A:>3> ?>4:;NG5=8O → AB@.21 

6.2 �:;NG5=85 87<5@8B5;L=>3> ?@81>@0 

#>A;5 CA?5H=>3> 7025@H5=8O ?@>25@:8 DC=:F8>=8@>20=8O : ?@81>@C <>6=> ?>40BL =0?@O65=85 ?8B0=8O. 
#>A;5 2:;NG5=8O M;5:B@>?8B0=8O AGёBG8:0 2K?>;=O5BAO DC=:F88 2=CB@5==53> B5AB8@>20=8O, 8 =0 <5AB=>< 
48A?;55 ?>O2;ONBAO 845=B8D8:0F8>==K5 40==K5 #" (284 1, 2 → $8A. 16). 
#> 7025@H5=88 ?@>F54C@K 2:;NG5=8O ?@81>@ ?5@5E>48B 2 =>@<0;L=K9 @568< 87<5@5=8O. !0 48A?;55 2 
@568<5 >A=>2=>3> M:@0=0 >B>1@060NBAO @07;8G=K5 7=0G5=8O 87<5@O5<KE 25;8G8=: @0AE>4 <0AA>2K9 8 <0AA0 
(284 3 → $8A. 16), @0AE>4 >1Jё<=K9 8 >1Jё< (284 4 → $8A. 16), B5<?5@0BC@0 8 ?;>B=>ABL (284 5 → $8A. 16). 

 

 <E. 16: �AHBD@4J<S A4 8<EC?99 EKёFK<>4. 
1a  –  <89AF<H<>4J<BAAB9 A4<@9AB64A<9 �� 
1b  –  CD98CD<SF<9-<;7BFB6<F9?P 

2a  –  AB@9D 69DE<< (<89AF<H<>4J<BAAO= AB@9D) �� 
2b  –  J<HDB6B= <89AF<H<>4FBD �� 

3a  –  D4EIB8 @4EEB6O= ( �) 
3b  –  @4EE4 (M) 

4a  –  D4EIB8 B5Nё@AO= ( �) 
4b  –  B5Nё@ (O) 

5a  –  F9@C9D4FGD4 (T) 
5b  –  C?BFABEFP (�) 
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6.3 �0AB@>9:0 AGёBG8:0 

!0AB@>9:0 AGёBG8:0 >ACI5AB2;O5BAO A ?><>ILN ?@>3@0<<K «Monitor», :>B>@0O ?@54AB02;O5B A>1>9 
A?5F80;878@>20==>5 ?@>3@0<<=>5 >15A?5G5=85 4;O =0AB@>9:8 AGёBG8:0 >B :><?0=88 #@><?@81>@. %2O7L A 
AGёBG8:0<8 >ACI5AB2;O5BAO ?> 8=B5@D59AC RS 485, ?@>B>:>; Modbus RTU. 

�@8<5G0=85 

�0?8AL ?0@0<5B@>2 2>7<>6=0 B>;L:> ?@8 CAB0=>2;5==>9 ?5@5<KG:5 =0 F8D@>2>9 ?;0B5 M;5:B@>==>3> 
1;>:0 → $8A. 15 

#>@O4>: @01>BK A ?@>3@0<<>9 «Monitor» ?@8254ё= 2 A>>B25BAB2CNI59 8=AB@C:F88 – "�=AB@C:F8O ?> @01>B5 
A #" "Monitor". 
#@>3@0<<0 «Monitor» 8 8=AB@C:F8O ?> @01>B5 A =59 4>ABC?=K =0 >D8F80;L=>< A09B5  ?> 04@5AC:  
www.prompribor.ru/massflowmeter Download 

6.4 �>@@5:F8O 

6.4.1 �>@@5:F8O =C;52>9 B>G:8 

�A5 87<5@8B5;L=K5 ?@81>@K 2K?CA:0NBAO A ?@54?@8OB8O-873>B>28B5;O >B:0;81@>20==K<8. !C;520O B>G:0, 
?>;CG5==0O ?@8 :0;81@>2:5, C:070=0 2 ?0A?>@B5 =0 AGёBG8:. 
�0;81@>2:0 >ACI5AB2;O5BAO 2 =>@<0;L=KE @01>G8E CA;>28OE → AB@.31 
#@8 MB>< @5:><5=4C5BAO ?@>25AB8 :>@@5:F8N =C;52>9 B>G:8 =0 <5AB5 M:A?;C0B0F88 ?>A;5 <>=B060. 

#@8 :>@@5:F88 =C;52>9 B>G:8 CG8BK209B5 A;54CNI85 D0:B>@K: 
 �>@@5:F8O =C;52>9 B>G:8 2K?>;=O5BAO B>;L:> 4;O B5E 684:8E A@54, :>B>@K5 =5 A>45@60B 3070 8 B25@4KE
G0AB8F. 

 �>@@5:F8O =C;52>9 B>G:8 2K?>;=O5BAO 2 CA;>28OE ?>;=>3> 70?>;=5=8O 87<5@8B5;L=KE B@C1 8 ?@8 =C;52><
@0AE>45 (V = 0 </A). ЭB> >15A?5G8205BAO, =0?@8<5@, ?@8 ?><>I8 >BA5G=KE :;0?0=>2, CAB0=>2;5==KE =0 
CG0AB:5 ?5@54 40BG8:>< 8/8;8 70 =8<. 

�@8<5G0=85 

&5:CI55 7=0G5=85 =C;52>9 B>G:8 <>6=> ?@>A<>B@5BL 2 ?@>3@0<<5 «Monitor» 2 AB@>:5 « 0AHB01 
@0AE>40» (A<. @C:>2>4AB2> "�=AB@C:F8O ?> @01>B5 A #" "Monitor"). 

 
�K?>;=5=85 :>@@5:F88 =C;52>9 B>G:8 

1. �>648B5AL, ?>:0 AGёBG8: AB018;878@C5BAO. 
2. "AB0=>28B5 ?>B>: (V = 0 </A). 
3. #@>25@LB5 >BA5G=K5 :;0?0=K =0 ?@54<5B CB5G:8. 
4. '1548B5AL 2 ?@028;L=>AB8 @01>G53> 402;5=8O. 
5. �K?>;=8B5 :>@@5:F8N =C;52>9 B>G:8 A ?><>ILN ?@>3@0<<K «Monitor» (A<. @C:>2>4AB2> "�=AB@C:F8O ?> 

@01>B5 A #" "Monitor"). 

6.4.2 �>@@5:F8O ?;>B=>AB8 

�>@@5:F8N ?;>B=>AB8 @5:><5=4C5BAO 2K?>;=OBL 4;O 4>AB865=8O <0:A8<0;L=>9 B>G=>AB8 ?@8 @0AG5B5 
7028A8<KE >B ?;>B=>AB8 25;8G8=, =0?@8<5@, >1Jё<0. #@8 MB>< :>@@5:F8O ?;>B=>AB8 =0 <5AB5 M:A?;C0B0F88 
2K?>;=O5BAO B>;L:> 2 B>< A;CG05, 5A;8 ?>;L7>20B5;L @0A?>;0305B ?>4@>1=K<8 40==K<8 ?;>B=>AB8 @01>G59 
684:>AB8, >?@545;5==K<8, =0?@8<5@, ?CB5< 45B0;L=>3> ;01>@0B>@=>3> 0=0;870. 

�=8<0=85! 
"H81:8 ?@8 >?@545;5=88 ?;>B=>AB8 ;01>@0B>@=K< ?CBё< 2;8ONB =0 2A5 @0AAG8B0==K5 7=0G5=8O 
DC=:F89 ?;>B=>AB8 8 >1J5<0. '1548AL 2 ?@028;L=>AB8 8 B>G=>AB8 @01>BK ;01>@0B>@=>3> 
>1>@C4>20=8O. 

�K?>;=5=85 :>@@5:F88 ?;>B=>AB8: 
1. !0?>;=8B5 AGёBG8: 684:>ABLN. '1548B5AL 2 B><, GB> 87<5@8B5;L=K5 B@C1:8 ?>;=>ABLN 70;8BK 684:>ABLN 

8 GB> >BACBAB2CNB ?C7K@L:8 3070. 
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2. �>648B5AL AB018;870F88 @07=8FK B5<?5@0BC@ 684:>AB8 8 87<5@8B5;L=KE B@C1>:. �@5<O >6840=8O 
7028A8B >B 684:>AB8 8 C@>2=O B5<?5@0BC@K. 

3. % ?><>ILN ?@>3@0<<K «Monitor» 2K?>;=8B5 :>@@5:F8N ?;>B=>AB8 (A<. @C:>2>4AB2> "�=AB@C:F8O ?> 
@01>B5 A #" "Monitor"). 
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7 "5E=8G5A:>5 >1A;C6820=85 

%?5F80;L=>5 B5E=8G5A:>5 >1A;C6820=85 =5 B@51C5BAO. 
$5:><5=4C5BAO ?@>2>48BL ?5@8>48G5A:89 >A<>B@ AGёBG8:0 A F5;LN ?@>25@:8: 
 A>1;N45=8O CA;>289 M:A?;C0B0F88; 
 A>>B25BAB28O ?0@0<5B@>2 M;5:B@>?8B0=8O B5E=8G5A:8< E0@0:B5@8AB8:0<, C:070==K< =0 702>4A:>9
<0@:8@>2>G=>9 B01;8G:5; 

 2848<>AB8 702>4A:8E <0@:8@>2>G=KE B01;8G5:; 
 G8AB>BK =0@C6=KE ?>25@E=>AB59 ?@81>@0; 
 35@<5B8G=>AB8 ?@8A>548=5=89 AGёBG8:0 : ?@>F5AAC; 
 35@<5B8G=>AB8 C?;>B=5=89 M;5:B@>==>3> 1;>:0; 
 >BACBAB28O 2=5H=8E ?>2@5645=89. 
#5@8>48G=>ABL >A<>B@0 7028A8B >B CA;>289 M:A?;C0B0F88 8 >?@545;O5BAO ?@54?@8OB85<-?>B@518B5;5<. 

�=8<0=85! 
!5A>1;N45=85 CA;>289 M:A?;C0B0F88 <>65B ?@825AB8 : >B:07C AGёBG8:0 8;8 ?@52KH5=8N 
4>?CAB8<>3> 7=0G5=8O ?>3@5H=>AB8 87<5@5=89. 

7.1 �0@C6=0O >G8AB:0 

#@8 G8AB:5 2=5H=8E ?>25@E=>AB59 87<5@8B5;L=>3> ?@81>@0 =5>1E>48<> ?@8<5=OBL G8ABOI85 A@54AB20, =5 
>:07K20NI85 2>7459AB28O =0 ?>25@E=>ABL :>@?CA0 8 C?;>B=5=8O. 

7.2 �G8AB:0 87<5@8B5;L=KE B@C1>: 
�;O >G8AB:8 87<5@8B5;L=KE B@C1>: >B 703@O7=5=89 8 =0;ёB0 8A?>;L7C9B5 >48= 87 A;54CNI8E <5B>4>2: 
 ?@>?0@820=85 
 A60BK9 2>74CE 
 G8ABOI85 A@54AB20, =5 >:07K20NI85 2>7459AB28O =0 ?>25@E=>ABL B@C1>: 

�=8<0=85! 
�� ���#!���"!/ ?@52KH5=85 <0:A8<0;L=> 4>?CAB8<>9 B5<?5@0BC@K M:A?;C0B0F88 AGёBG8:0 ?@8 
?@>?0@820=88. 
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9 �>8A: 8 CAB@0=5=85 =58A?@02=>AB59 

9.1 �=AB@C:F8O ?> ?>8A:C 8 CAB@0=5=8N =58A?@02=>AB59 

� A;CG05 2>7=8:=>25=8O A1>52 ?>A;5 22>40 2 M:A?;C0B0F8N 8;8 2> 2@5<O @01>BK AGёBG8:0 4803=>AB8:C 
AGёBG8:0 2A5340 A;54C5B =0G8=0BL A ?@82545==>3> =865 :>=B@>;L=>3> A?8A:0. �K?>;=5=85 ?@82545==>9 2 
:>=B@>;L=>< A?8A:5 ?@>F54C@K ?>72>;O5B >1=0@C68BL =5?>A@54AB25==CN ?@8G8=C ?@>1;5<K 8 ?@8=OBL 
A>>B25BAB2CNI85 <5@K ?> 55 CAB@0=5=8N. 
�@>25@:0 48A?;5O 

"BACBAB2C5B 8=48:0F8O 8 
2KE>4=K5 A83=0;K 

1. #@>25@LB5 =0?@O65=85 ?8B0=8O  �;5<<K 2,3 → $8A. 12 
2. !58A?@02=0 F8D@>20O ?;0B0   70:068B5 70?0A=K5 G0AB8 

"BACBAB2C5B 8=48:0F8O, => 
2KE>4=K5 A83=0;K 
?@8ACBAB2CNB. 

1. '1548B5AL, GB> @07J5< 48A?;5O ?@028;L=> ?>4A>548=5= : F8D@>2>9 ?;0B5 
2. !58A?@025= 48A?;59   70:068B5 70?0A=K5 G0AB8 
3. !58A?@02=0 F8D@>20O ?;0B0  70:068B5 70?0A=K5 G0AB8 

#@5:@0B8;0AL A<5=0 
>B>1@0605<KE =0 48A?;55 
87<5@O5<KE ?0@0<5B@>2 – 
48A?;59 «7028A» 

"B:;NG8B5 ?8B0=85. #>4>648B5 10 A5:C=4. �:;NG8B5 ?8B0=85. 

�=48:0F8O 7=0G5=8O 
87<5@O5<>9 25;8G8=K 
?@8ACBAB2C5B, => A83=0;K =0 
B>:>2>< 8;8 F8D@>2>< 
2KE>40E >BACBAB2CNB 

1. '1548B5AL, GB> A83=0;L=K9 :015;L ?>4:;NG5= ?@028;L=>. 
2. !58A?@02=0 ?;0B0 ?8B0=8O  70:068B5 70?0A=K5 G0AB8 
3. !58A?@02=0 F8D@>20O ?;0B0  70:068B5 70?0A=K5 G0AB8 
 

$0AE>4 >BACBAB2C5B, => 
AGёBG8: >B>1@0605B 
=5=C;52>9 @0AE>4 

1. #@>87>Hё; CE>4 =C;O @0AE>40 2A;54AB285 87<5=5=8O B5<?5@0BC@K 8;8 402;5=8O 
A@54K >B=>A8B5;L=> B5<?5@0BC@K 8 402;5=8O, ?@8 :>B>@KE 1K;0 ?@>2545=0 CAB0=>2:0 
=C;O AGёBG8:0  ?@>25AB8 :>@@5:F8N =C;52>9 B>G:8. 
2. %;8H:>< <0;5=L:>5 7=0G5=85 >BA5G:8 <0;KE @0AE>4>2  8A?@028BL 7=0G5=85 
«#>@>3 ?> @0AE>4C» A ?><>ILN ?@>3@0<<K «Monitor». 

!52>7<>6=> ?5@570?8A0BL 
<5B@>;>38G5A:8 7=0G8<K5 
?0@0<5B@K 

!0 F8D@>2>9 ?;0B5 =5 CAB0=>2;5=0 ?5@5<KG:0 → $8A. 15 

9.2 �0?0A=K5 G0AB8 

� ?@>F5AA5 CAB@0=5=8O =58A?@02=>AB59 <>65B ?>B@51>20BLAO 70<5=0 =58A?@02=KE :><?>=5=B>2. !0 @8AC=:5 
=865 ?@54AB02;5=K ?@54;0305<K5 70?0A=K5 G0AB8 → $8A. 17. 

�@8<5G0=85 

#@8 70:075 70?0A=KE G0AB59 =5>1E>48<> A>>1I8BL A5@89=K9 =><5@, C:070==K9 =0 702>4A:>9 
<0@:8@>2>G=>9 B01;8G:5 M;5:B@>==>3> 1;>:0. 

�A;8 ?>B@51C5BAO 70<5=0 =58A?@02=KE :><?>=5=B>2 =5C:070==KE =0 @8AC=:5 17, B> >1@0B8B5AL =0 
?@54?@8OB85-873>B>28B5;L – >?8H8B5 <5AB> <>=B060 B@51C5<>9 70?0A=>9 G0AB8, ?@8;>68B5 D>B>3@0D8N. 
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 <E. 17. �4C4EAO9 K4EF< 8?S Q?9>FDBAAB7B 5?B>4. 

1 �?4F4 C<F4A<S 
2 �?4F4 54DP9D4 <E>DB59;BC4EABEF< 
3 �?4F4 4A4?B7B64S 
4 �?4F4 J<HDB64S 
5 �A8<>4FBD 
6 �9D9@OK>4 ;4M<FO BF ;4C<E< 

9.3 �>72@0B 
�=8<0=85! 
#5@54 >B?@02:>9 AGёBG8:0 A;54C5B C1548BLAO 2 B><, GB> C40;5=K 2A5 A;54K >?0A=KE 25I5AB2. 
$0AE>4K 2 A2O78 A C40;5=85< 703@O7=5=89 8 2>7<>6=K<8 B@02<0<8 (>6>38 8 B.4.) 2A;54AB285 
=5=04;560I59 >G8AB:8 1C4CB >B=5A5=K =0 AGёB 2;045;LF0, >ACI5AB2;ONI53> M:A?;C0B0F8N ?@81>@0 

#5@54 2>72@0B>< AGёBG8:0  2   4;O @5<>=B0 8;8 :0;81@>2:8 =5>1E>48<> 2K?>;=8BL A;54CNI85 ?@>F54C@K: 

 % AGёBG8:>< A;54C5B =0?@028BL 4>;6=K< >1@07>< 70?>;=5==CN D>@<C "%?@02:0 >1 >BACBAB288 >?0A=KE
25I5AB2".  � ?@>B82=>< A;CG05  =5 ?@8=8<05B =0 A51O >1O70B5;LAB20 ?> B@0=A?>@B8@>2:5, ?@>25@:5 8 
@5<>=BC 2>72@0I5==>3> CAB@>9AB20. 

 #@8 =5>1E>48<>AB8 ?@8;>68B5 A?5F80;L=K5 8=AB@C:F88 ?> >1@0I5=8N A B0:8<8 25I5AB20<8, =0?@8<5@,
?0A?>@B 157>?0A=>AB8. 

 '40;8B5 ;N1K5 >AB0B:8 25I5AB2.  "1@0B8B5 >A>1>5 2=8<0=85 =0 ?07K 4;O C?;>B=5=89 8 I5;8, :>B>@K5
<>3CB A>45@60BL >AB0B:8 25I5AB2.  ЭB> >A>15==> 206=> 2 A;CG05, 5A;8 25I5AB2> E0@0:B5@87C5BAO 2@54=K< 
2>7459AB285< =0 74>@>2L5 G5;>25:0, B.5., =0?@8<5@, O2;O5BAO ;53:>2>A?;0<5=ONI8<AO, B>:A8G=K<, 54:8<, 
:0=F5@>35==K< 8 B.4. 

�@8<5G0=85 

"1@075F D>@<K "%?@02:0 >1 >BACBAB288 >?0A=KE 25I5AB2" ?@82545= 2 :>=F5 =0AB>OI59 8=AB@C:F88 
?> M:A?;C0B0F88 2 #@8;>65=88 1. 

9.4 #B8;870F8O 

%>1;N409B5 =>@<K, ?@8=OBK5 =0 ?@54?@8OB88, M:A?;C0B8@CNI5< ?@81>@. 
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10 "5E=8G5A:>5 >?8A0=85 

10.1 �1;0AB8 ?@8<5=5=8O 

%<>B@8 @0745; 1.1 "!07=0G5=85" → AB@.4 

10.2 �@8=F8? 87<5@5=8O 

#@8=F8? 459AB28O AGёBG8:>2 >A=>20= =0 87<5@5=88 45D>@<0F88 281@8@CNI8E =0 A>1AB25==>9 G0AB>B5 
:>=A>;L=> 70:@5?;ё==KE 87>3=CBKE B@C1>: ?>4 459AB285< A8;K �>@8>;8A0, 2>7=8:0NI59 ?@8 ?@>E>645=88 ?> 
=8< ?>B>:0 684:>AB8. 
�7<5@5=85 <0AA>2>3> @0AE>40 

% ?><>ILN :0BCH:8 2>71C645=8O (4@0925@0) A>740NBAO :>;510=8O 42CE ?0@0;;5;L=KE 87<5@8B5;L=KE B@C1>:. 
#@8 =5?>4286=>9 A@545, :>340 @0AE>4 @025= =C;N, B@C1:8 :>;51;NBAO 2 >4=>9 D075. � :>340 684:>ABL 
?@>B5:05B ?> B@C1:0< (B.5. @0AE>4 =5 @025= =C;N), ?>O2;ONBAO 4>?>;=8B5;L=K5 A8;K 8=5@F88 – A8;K 
�>@8>;8A0, :>B>@K5 873810NB B@C1:8 8 2K7K20NB A4283 D07, :>B>@K9 D8:A8@C5BAO 42C<O M;5:B@><03=8B=K<8 
40BG8:0<8. %4283 D07 ?@O<> ?@>?>@F8>=0;5= <0AA>2><C @0AE>4C 8 ?@54AB02;O5B A>1>9 2@5<5==CN 7045@6:C. 
�7<5@5=85 ?;>B=>AB8 

�7<5@8B5;L=K5 B@C1:8 281@8@CNB A A>1AB25==>9 G0AB>B>9. ЭB0 G0AB>B0 7028A8B >B 35><5B@88, 
:>=AB@C:F8>==KE <0B5@80;>2 8 <0AAK :>;510B5;L=>9 A8AB5<K, :>B>@0O @02=0 AC<<5 <0AAK B@C1>: 8 <0AAK 
684:>AB8 2=CB@8 B@C1>:.  0AA0 B@C1>: ?>AB>O==0. � B0: :0: <0AA0 684:>AB8 5ABL 5ё ?;>B=>ABL, C<=>65==0O =0 
>1J5< (>1J5< B@C1>: B0:65 ?@8=8<05BAO ?>AB>O==K<), B> G0AB>B0 :>;510=89 =0?@O<CN 7028A8B >B ?;>B=>AB8 
?@>B5:0NI59 684:>AB8. %;54>20B5;L=>, ?;>B=>ABL 684:>AB8 <>65B 1KBL >?@545;5=0 ?CB5< 87<5@5=8O 
@57>=0=A=>9 G0AB>BK :>;510=89 B@C1>:. 
�7<5@5=85 B5<?5@0BC@K 

&5<?5@0BC@0 87<5@O5BAO A ?><>ILN B5@<>40BG8:0, CAB0=>2;5==>3> =0 >4=>9 87 87<5@8B5;L=KE B@C1>:. 
&5<?5@0BC@0 8A?>;L7C5BAO 4;O :><?5=A0F88 B5<?5@0BC@=KE MDD5:B>2, 0 B0:65 <>65B 1KBL 8A?>;L7>20=0 :0: 
2KE>4=>9 A83=0;. 

10.3 "5E=8G5A:85 E0@0:B5@8AB8:8 

10.3.1 !B0=40@B=K5 @01>G85 CA;>28O 

 �>40 A B5<?5@0BC@>9 >B +15 4> +25 º%, 402;5=85< >B 0,1 4> 0,2  #0. 
 #@>25@:0 ?>3@5H=>AB8 =0 0::@548B>20==KE ?>25@>G=KE AB5=40E. 

10.3.2 �80?07>= 87<5@5=8O 4;O 684:>AB8 

�><8=0;L=K9 @0AE>4 

!><8=0;L=K9 @0AE>4 - MB> @0AE>4, ?@8 :>B>@>< 2>40 ?@8 AB0=40@B=KE CA;>28OE A>7405B ?>B5@N 402;5=8O =0 
A5=A>@5 0,1  #0. 

DN �80?07>= 87<5@5=8O 4;O 684:>AB8 !><8=0;L=K9 @0AE>4 

[<<] [4N9<K]             [:3/G (;/G)]* :3/G (;/G)* 

6 1/4 80&1 650 1 250 

15 1/2 260&5 200 3 300 

25 1 1 000&20 000 14 500 

50 2 3 000&60 000 45 000 

80 3 10 000&200 000 153 000 

150 6 20 000&400 000 330 000 
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* �?S :<8>BEF9= E 8DG7B= C?BFABEFPR 69DIA99 ;A4K9A<9 8<4C4;BA4 <;@9D9A<S B5N9@AB7B D4EIB84 
CB?GK4RFES 89?9A<9@ CD<6989AAOI ;A4K9A<= @4EEB6B7B D4EIB84 A4 ;A4K9A<9 C?BFABEF< 6 7/E@3. 

�;>B=>ABL 

�80?07>= 87<5@5=8O ?;>B=>AB8 A@54K, :3/<3 ............................................................................... >B 600 4> 3000 
"5<?5@0BC@0 

�80?07>= 87<5@5=89 B5<?5@0BC@K A@54K, º% .................................................................................... >B –60 4> +150 

10.3.3 !B018;L=>ABL =C;O 

%B018;L=>ABL =C;O 8A?>;L7C5BAO 4;O >?@545;5=8O ?>3@5H=>AB8 ?@81>@0, :>340 25;8G8=0 @0AE>40 <5=LH5 
=86=59 3@0=8F5 480?07>=0 87<5@5=8O @0AE>40, C:070==>3> 2 ?>4@0745;5 10.3.2. 

DN %B018;L=>ABL =C;O 
[<<] [4N9<K] :3/G (;/G)* 

6 1/4 0,05 

15 1/2 0,3 

25 1 1,0 

50 2 3,5 

80 3 10,0 

150 6 42,0 

* �?S :<8>BEF9= E 8DG7B= C?BFABEFPR ;A4K9A<9 EF45<?PABEF< AG?S 6 ?/K CB?GK4RFES 89?9A<9@ 
CD<6989AAOI ;A4K9A<= @4EEB6B7B D4EIB84 A4 ;A4K9A<9 C?BFABEF< 6 7/E@3. 

10.3.4 ">G=>AB=K5 E0@0:B5@8AB8:8 

 #@545;K 4>?CA:05<>9 >B=>A8B5;L=>9 ?>3@5H=>AB8 ?@8 87<5@5=88 <0AAK: 
 ?@8 @0AE>45 >B         4>        :              
 ?@8 @0AE>45 >B 0 4>        :           EF45<?PABEFP AG?S >7 K

@4E D4EIB8 >7 K        

 #@545;K 4>?CA:05<>9 01A>;NB=>9 ?>3@5H=>AB8 ?@8 87<5@5=88 ?;>B=>AB8:          >7 @   

 #@545;K 4>?CA:05<>9 01A>;NB=>9 ?>3@5H=>AB8 ?@8 87<5@5=88 B5<?5@0BC@K:    "               "     

345 & – B5:CI55 87<5@5==>5 7=0G5=85 B5<?5@0BC@K 87<5@O5<>9 A@54K, º%. 

 #@545;K 4>?CA:05<>9 >B=>A8B5;L=>9 ?>3@5H=>AB8 ?@8 87<5@5=88 >1J5<0: 
 ?@8 @0AE>45 >B         4>        :               
 ?@8 @0AE>45 >B 0 4>        :             

C?BFABEFP ED98O      EF45<?PABEFP AG?S ? K
B5Nё@ D4EIB8 ? K        

10.3.5  01>G85 CA;>28O: E@0=5=85, B@0=A?>@B8@>2:0, <>=B06 

 &5<?5@0BC@0 E@0=5=8O (2 B0@5), °% ................................................................................................. >B –50 4> +70 
�@8<5G0=85 

#@>4>;68B5;L=>5 E@0=5=85 M;5:B@>==>3> 1;>:0 ?@8 B5<?5@0BC@5 >:@C60NI59 A@54K =865 –40 °%  
=5 @5:><5=4C5BAO. 

 "B=>A8B5;L=0O 2;06=>ABL 2>74CE0 ?@8 35 °% (2 B0@5), % .......................................................................... 95  3 

 'AB>9G82>ABL : B@0=A?>@B=>9 B@OA:5 (2 B0@5), ................................................ 3@C??0 F3 ?> �"%& $ 52931-2008 
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 �=AB@C:F8O ?> <>=B06C ........................................................................................................................... → AB@.12 

 �E>4=>9 8 2KE>4=>9 ?@O<K5 CG0AB:8 ............................................................................................... =5 B@51CNBAO 
 �02;5=85 2 A8AB5<5 ................................................................................................................................. → AB@.12 

10.3.6  01>G85 CA;>28O: CA;>28O >:@C60NI59 A@54K 

 &5<?5@0BC@0 >:@C60NI53> 2>74CE0, °% .......................................................................................... >B –40 4> +60 
 "B=>A8B5;L=0O 2;06=>ABL 2>74CE0 ?@8 35 °%, % ......................................................................................... 4> 95 
 �B<>AD5@=>5 402;5=85, :#0 ............................................................................................................>B 84 4> 106,7 

�@8<5G0=85 

%GёBG8: A;54C5B CAB0=>28BL 2 70B5=5==>< <5AB5. #@54>B2@0B8B5 ?>?040=85 ?@O<KE A>;=5G=KE 
;CG59 =0 AGёBG8:, >A>15==> 2 @538>=0E A 60@:8< :;8<0B><. 

 �;0AA 70I8BK (A5=A>@ / M;5:B@>==K9 1;>:) ......................................................................................... IP65 / IP65 

 �81@>CAB>9G82>ABL ........................................................................................... 3@C??0 N� ?> �"%& $ 52931-2008 

 Э;5:B@><03=8B=0O A>2<5AB8<>ABL (Э %) ........................................................ :;0AA � ?> �"%& $ 51522.1-2011 

10.3.7  01>G85 CA;>28O: B5E=>;>38G5A:89 ?@>F5AA 

 �80?07>= B5<?5@0BC@ @01>G59 A@54K, °% ..................................................................................... >B –60 4> +150 
 �80?07>= 402;5=8O @01>G59 A@54K,  #0 ............................................................................................ >B 0 4> 2,5 

 #@545;K @0AE>40 ....................................................................................................................................  → AB@.31 

�@8<5G0=85 

!><8=0;L=K9 480<5B@ A;54C5B 2K18@0BL 2 7028A8<>AB8 >B B@51C5<>3> 480?07>=0 @0AE>40 8 
4>?CAB8<>9 25;8G8=K ?>B5@8 402;5=8O. 
 8=8<0;L=K9 @5:><5=4C5<K9 25@E=89 ?@545; 480?07>=0 87<5@5=8O A>AB02;O5B ?@81;878B5;L=>
1/20 >B <0:A8<0;L=>3> 25@E=53> ?@545;0 480?07>=0 87<5@5=8O. 

 � 1>;LH8=AB25 >1;0AB59 ?@8<5=5=8O 8450;L=K< O2;O5BAO 7=0G5=85 20...50% >B <0:A8<0;L=>3>
25@E=53> ?@545;0 480?07>=0 87<5@5=8O. 

 �;O 01@0782=KE <0B5@80;>2, =0?@8<5@ 684:>AB59 A A>45@60=85< B25@4KE G0AB8F,
@5:><5=4C5BAO 2K1@0BL 1>;55 =87:>5 7=0G5=85 25@E=53> ?@545;0 480?07>=0. 

10.3.8 �5E0=8G5A:0O :>=AB@C:F8O 

�0B5@80; 

 Э;5:B@>==K9 1;>: �;N<8=89, >:@0H5==K9 ?>;8C@5B0=>2>9 :@0A:>9 
 �>@?CA A5=A>@0 8 :>6CE !5@6025NI0O AB0;L 12)18!9 8;8 0=0;>3 
 #@8A>548=5=8O : ?@>F5AAC: (;0=5F ?@820@=>9 2ABK: �"%& 33259-2015 – 12)18!10& 

(;0=5F ?@820@=>9 2ABK: �"%& 33259-2015 – %B0;L 20 
(;0=5F ?@820@=>9 2ABK: �"%& 33259-2015 – 09�2% 

�5A 8 3010@8B=K5 @07<5@K 

 >45;L �010@8B=K5 @07<5@K, 
=5 1>;55, << 

 0AA0, =5 1>;55, 
:3 

 � 6 300 E 280 E 250 12 

 � 10 400 E 350 E 250 13 

 � 15 400 E 350 E 250 14 

 � 25 600 E 450 E 250 27 

 � 50 800 E 600 E 250 48 

 � 80 1200 E 820 E 250 100 

 � 150 1500 E 900 E 300 235 
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10.3.9 �0@0<5B@K M;5:B@8G5A:>3> ?>4:;NG5=8O 

 Э;5:B@8G5A:>5 ?>4:;NG5=85: → AB@.18 

 !0?@O65=85 ?8B0=8O: 24 � >B 2=5H=53> 8AB>G=8:0 ?>AB>O==>3> B>:0 
 187&244 � (+10%, -15%) >B A5B8 ?5@5<5==>3> B>:0 A G0AB>B>9 (50±1) �F 

 #>B@51;O5<0O <>I=>ABL: ?5@5<5==K9 B>:: < 15 �� (A A5=A>@><) 
 ?>AB>O==K9 B>:: < 15 �B (A A5=A>@><) 
 �015;L=K5 22>4K: :015;8 ?8B0=8O 8 A83=0;L=K5 :015;8 – M20 × 1,5  
 (480<5B@ ?@>2>40 8&12 <<) 

10.3.10 �KE>4=K5 A83=0;K 

">:>2K9 2KE>4 

�K1>@ B8?0 0:B82=K9/?0AA82=K9, 30;L20=8G5A:8 @072O70==K9, 2K1>@ ?>AB>O==>9 2@5<5=8 (0,05&100 A5:.), 
2K1>@ <0:A8<0;L=>3> 480?07>=0 87<5@5=8O, B5<?5@0BC@=K9 :>MDD8F85=B: >1KG=> 0,005% �#�/°C, 
@07@5H5=85: 0,5 <:� 

 � 0:B82=>< A>AB>O=88: 0/4...20 <�, RL < 700 "< 

 � ?0AA82=>< A>AB>O=88: 4...20 <�; =0?@O65=85 ?8B0=8O US 18...30 � ?>AB. B>:0; Ri ≥ 150 "< 

MODBUS RS485: 

 &8? CAB@>9AB20 MODBUS: 254><>5 
 �80?07>= 04@5A>2: 1...247 
 (878G5A:89 8=B5@D59A: RS485 2 A>>B25BAB288 A> AB0=40@B>< EIA/TIA-485 

 #>445@68205<0O A:>@>ABL ?5@540G8: 1200, 2400, 4800, 9600, 19 200, 38 400, 57 600, 115 200 1>4 

 $568< ?5@540G8: RTU 8;8 ASCII 
 0:A8<0;L=0O 40;L=>ABL ?5@540G8: 1200 < 2 A>>B25BAB288 A> AB0=40@B>< EIA/TIA-485 

�=48:0B>@ 

"B>1@0605<K5 25;8G8=K: <0AA0 8 <0AA>2K9 @0AE>4, >1Jё< 8 >1Jё<=K9 @0AE>4, B5<?5@0BC@0, ?;>B=>ABL. 

10.3.11 �0@0<5B@K =0456=>AB8 

 A@54=OO =0@01>B:0 =0 >B:07: =5 <5=55 60 000 G0A>2; 
 A@54=55 2@5<O 2>AAB0=>2;5=8O: =5 1>;55 8 G; 
 A@54=89 A@>: A;C61K: =5 <5=55 12 ;5B. 

10.4 �15A?5G5=85 27@K2>70I8I5==>AB8 

%GёBG8:8 ?@54AB02;ONB A>1>9 27@K2>70I8I5==>5 M;5:B@>>1>@C4>20=85 (�E-8745;85) 3@C??K II, 2K?>;=5==>5 
A C@>2=5< 27@K2>70I8BK  «�7@K2>157>?0A=K9» («2KA>:89»)  8 :><18=8@>20==K< 284>< 27@K2>70I8BK  
«�A:@>157>?0A=0O M;5:B@8G5A:0O F5?L «i»  8 «�7@K2>=5?@>=8F05<K5 >1>;>G:8 «d» A>3;0A=> 3;. 7.3 #'Э. 
�E-<0@:8@>2:0 ?> �"%& 31610.0-2014 (IEC 60079-0:2011) 27@K2>70I8I5==KE CAB@>9AB2, 2E>4OI8E 2 A>AB02 
AGёBG8:0-@0AE>4><5@0 <0AA>2>3>  �: 

�7@K2>70I8I5==K5 CAB@>9AB20 2 A>AB025 
AGёBG8:0  � 

�E-<0@:8@>2:0 ?>  
�"%& 31610.0-2014 (IEC 60079-0:2011) 

Э;5:B@>==K9 1;>: 1Ex db [ib] IIB T4 Gb 

%5=A>@ 1�E ib II� &4 Gb X 

 0@:8@>2:0 27@K2>70I8BK C:070=0 =0 702>4A:8E <0@:8@>2>G=KE B01;8G:0E, ?@8:@5?;5==KE : :>@?CAC A5=A>@0 
AGёBG8:0 8 : M;5:B@>==><C 1;>:C. 
�=5H=89 284 B01;8G5: ?@82545= 2 ?>4@0745;5 2.2 < 0@:8@>2:0= → AB@.7 

�7@K2>70I8B0 AG5BG8:0-@0AE>4><5@0 <0AA>2>3>  � >15A?5G8205BAO A;54CNI8<8 A@54AB20<8: 
 Э;5:B@8G5A:85 M;5<5=BK 1;>:0 M;5:B@>=8:8 70:;NG5=K 2> 27@K2>=5?@>=8F05<CN >1>;>G:C,
2K45@6820NICN 402;5=85 27@K20 8 8A:;NG0NICN 53> ?5@540GC 2 >:@C60NICN 27@K2>>?0A=CN A@54C. 
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 �7@K2>CAB>9G82>ABL 8 27@K2>=5?@>=8F05<>ABL >1>;>G:8 1;>:0 M;5:B@>=8:8 A>>B25BAB2CNB B@51>20=8O<
4;O M;5:B@>>1>@C4>20=8O ?>43@C??K #� ?> �"%& IEC 60079-1-2013. "1>;>G:0 8A?KBK205BAO =0 
27@K2>CAB>9G82>ABL ?@8 873>B>2;5=88 2 A>>B25BAB288 A B@51>20=8O<8 �"%& IEC 60079-1-2013. 

 �015;L=K5 22>4K 8<5NB 459AB2CNI89 A5@B8D8:0B A>>B25BAB28O B@51>20=8O< &$ &% 012/2011. 
 &>: 8 =0?@O65=85 2KE>4=KE 8A:@>157>?0A=KE F5?59 1;>:0 M;5:B@>=8:8 >3@0=8G5=K 10@L5@><
157>?0A=>AB8 4> 7=0G5=89, >15A?5G820NI8E :>MDD8F85=B 8A:@>157>?0A=>AB8 1,5 4;O
M;5:B@>>1>@C4>20=8O ?>43@C??K #� ?> �"%& 31610.11-2014 (IEC 60079-11:2011). $575@28@>20=85
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