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�(%& 3:��  ,$2 - !%&-  .  92%.�$(&(*��  (�� ) .,�!"(0"(1�"  !�3   0"(2 7��"�3  
% 2 "%&,$2*��# , .,�"*�. 7  !�#%&-�3, �(,(2&�,�%&�2(7�  .,� /,(0 -(&��3  �07�,�&��'" )  
,(0!���&��'" )  ��  482 (!(���  – .,� /,(0 -(&��' ), (  &(28�  $2(0("�37� , "� /� !�767�  !�3  
.,(-��'" #  �  /�0 .(%" #  92%.�$(&(*�� . 

5(/(,�&"6#  1�,&�8  .,� /,(0 -(&��3  .,�-�!�"  -  .,�� 8�"��  � . 

���7(  ,(07�:�"�3  9��7�"& -  !�3  .,� /,(0 -(&��3  .,�-�!�"(  -  .,�� 8�"��  � . 

���7(  . !2�;1�"�3  .,� /,(0 -(&��3  .,�-�!�"(  -  .,�� 8�"��  � . 

�"+ ,7(*� "" �   /�%.�1�"��  .,� /,(0 -(&��3  .,�-�!�"  -  .,�� 8�"��  5. 

� %&(-"6�  �  ! . �"�&��'"6�  9��7�"&6  .,� /,(0 -(&��3  .,�-�!�"6  -  .,�� 8�"��  � . 

1 ���"�#� !$  "�%���� ���!  

1.1 �����  �����	
  ���	�
  �  ���	����	������
  ��	��	��
	  ��������	  �������  
����	����  �� . ���  ���	��  �  ���	����	������
  ���������  �	�������  �������
�  ����  
����	�����  ���	����	��� . 

1.2 ���	����	������  �	  ��	�	��  �����
  ���	����  	�  �	�������  ������������
  
�	�	
  	��	�����  �	  II ������  �	  �� !  12.2.007.0-75. 

1.3 ���	����	������  	��	�����  �  	�	���	�����  ������  "  �	  �� !  30805.22-2013. 
���  ���	���	�����  �  �
�	�	#  	�����	���  ��	  	�	���	�����  
	���  ����$���  
%���&�	���	�����  ���'��  �����������  �������  �  ����������  �	������

�  ������������
�  
����	�	
�� . (  ��	
  ������  	�  �	���	������  
	���  �	����	������  ��������  ��������
�  

�� . 

1.4 ���  ���������&��  ���	����	������  ��	��	��
	  �	��������  ����	����#  '� . 7.3 
�)� , '� . 3.4 "������	�����	���  �	  ���
�		����
�  �	��� " ������  ���������	#  
���������&��  ������	�����	�	�  �	���������#  (�!� ) �  ������  �	  	�����  �����  ���  
���������&��  ������	�����	�	� . 

1.5 ���	����	������  ��  �	����  ���������������  �	  ���
�		����	#  �	�� . 

1.6 ���	����	������  �
���  ���
�	������  ����  "����	���	������  �������������  
&���  ��	���  ia". *��  	����������  �  �	�����	���  ����
���	�  ����	�����
  ���  
	�����  �  
���������&��  �������  �	�������  ��������  3.1 �  3.3.1. 

1.7 +�  �	���������  ���	�� , ��������  ���  ������	����	�����  ���	����	������  �  
���	���� , �
�	�����  ��  ��
��  �������
�  �  ����	���
  �� . 

1.8 +�  �	���������  ���������&��  ���	����	������  �	  ����

�  ���  �
����
�  
�	���������  �	�����

�  ������
� . 

1.9 +�  �	���������  �	�������  ��  	�	�	���  �  ����������  �����  ���	����	������  
�'�������
�  ��
�������  �������  �  ��  ���	� . 

1.10 +�  �	���������  ���  	������  ���$���  �	�����	���#  ���	����	������  	�  �
��  
���  ��'��������  ���
�����  	�'���������  �����	������  �  ��������
�  �������� . 

1.11 �������  ���	����	������  �	���	  	�������������  	�  ���	�����  �	��	���	'	  
�	��  ����������
  	�  20 �	  30 ( . 

1.12 (
�	��
�  (������	���	����
� ) &���  �  &���  �������  ���	����	������  �	�������  
���	��  �  	�	���	�����
  	���'	  ����������  �  �������
  	�  ��	

$����	#  ����  
����
���	'	  �	��  ����������
  ��  �	���  250 ( . 
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1.13 ,����������  ��	���	����  �	���������  ���  	���������  ���$���  &���#  
���	����	������  ���  ��������	
  ����������  ������� . 

1.14 +�  �	���������  ��	����  ����� -���	  ��
������  �  ���
�  �  
	����  
���	����	������ , ����$���  ������
�  �	��
���  ��  �����  �  �	
�	������ . 

1.15 ��
	��  ���	����	������  �	����  ��	�	������  �����������
 -��'	�	������
  
���	   ���&�������	����

�  	�'�����&��
� . 

1.16 ���	����	������  ��  �	������  %���	�	� , 	����
�  ���  	��������#  ����
  �  
��	�	���  ���	���� , ��  �	������  �  ��  �
������  ��'���������  �  	����������  �������  �  
	�-���
  	��������#  ����
  �  ��  �������  ���&�����
�  
��  ���  �������&�� . 

2 ��!�� !�  !  ��"���  

2.1  ����5����  

2.1.1 � �" �  "(�7�" -("��  .,� /,(0 -(&��3  .,�  0(2(0�  /,(0$�&%3 �0  "(�7�" -("�3  
.,� /,(0 -(&��3 , �)  $%� -" )  "(�7�" -("�3  �   / 0"(1�"�3  &��"�1�%2��  $%� -�# . 

�,�7�,  0(.�%�  . �" )  "(�7�" -("�3  .,� /,(0 -(&��3 : 

�����������	�
�  ��
���	�
����  �����
�	�
����  ��  482  
��  4200-056-28829549-2007 

2.1.2 �-�!�"�3    %�,&�+�2(*��  .,� /,(0 -(&��3  .,�-�!�"6  "(  %(#&� 2 7.("��  
www.elesy.ru. 

2.1.3 �,� /,(0 -(&��'  �07�,�&��'"6#  ,(0!���&��'"6#  ��  482 % -� !" #  
�%2, /�0 .(%" #  9��2&,�1�%2 #  *�.';  $, -"3  "ia" �  7(,2�, -2 #  -0,6- 0(:�&6  
[Ex ia Ga] IIC +  %  &-�&%&-$�& 5���  31610.0-2014, 5���  31610.11-2014, $%&("(-��-(�&%3 
-"�  -0,6-  .(%" #  0 "6  �  .,�!"(0"(1�"  !�3  �07�,�"�3 , .,� /,(0 -("�3  �  )(�'-("�1�%2 )  
,(0!���"�3  "�.,�,6-"6�  %�)"(� - , .,�!%&(-��""6�  -���1�" #  . %& 3"" )  & 2( -  
!�(.(0 "�   & 0 !  20 7�  .  !-$7  "�0(-�%�767  2("(�(7 , .,� /,(0 -("�3  ��  -  *�+, - #  2 !  �  
.�,�!(1�  .  . %��! -(&��'" 7$  �"&�,+�#%$  RS-485. 

2.1.4 �/�(%&'  .,�7�"�"�3  .,� /,(0 -(&��3  – -0,6-  .(%"6�  0 "6  . 7�:�"�#  �  
"(,$8"6�  $%&(" - 2, % )�(%"  7(,2�, -2�  -0,6- 0(:�&6 , )� . 7.3 �
�  �  !,$)�7  
" ,7(&�-"67  ! 2$7�"&(7 , ,�)�(7�"&�,$;:�7  .,�7�"�"��  9��2&,  / ,$! -("�3 , 
,(%. � 8�"" )  -"�  -0,6-  .(%" #  0 "6  �  %-30("" )  -"�<"�7�  �%2, /�0 .(%"67�  *�.37�  
% 9��2&, &��"�1�%2�7�  $%&, #%&-(7�, $%&(" -��""67�  -  -0,6-  .(%" #  0 "� . 

2.2 ,�
���6  ����7�89��  �����  

2.2.1 �  $%& #1�- %&� 2 - 0!�#%&-�;  &�7.�,(&$,6  �  -�(8" %&�   2,$8(;:�#  %,�!6  
.,� /,(0 -(&��'   &" %�&%3 2 ),$..�  � 3 .  5���  �  52931-2008. 

2.2.2 �(/ 1�#  !�(.(0 "  &�7.�,(&$,  .,� /,(0 -(&��3  –  & 7�"$% 20 !  .�;%  60 °� . 

2.2.3 �&" %�&��'"(3  -�(8" %&'  - 0!$�(  – !  95 % .,�  &�7.�,(&$,�  .�;%  40 °� . 

2.2.4 �  $%& #1�- %&� 2 7��("�1�%2�7  - 0!�#%&-�37  .,� /,(0 -(&��'   &" %�&%3 2 
),$..�  �%. �"�"�3  N2 .  5���  �  52931-2008 �  -6!�,8�-(�&  - 0!�#%&-�3  %�"$% �!(�'"6�  
-�/,(*�#  % 1(%& & #  & 10 !  55 5*  �  (7.��&$! #  %7�:�"�3  (. � -�""6#  ,(07(� ) 0,35 77 . 
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2.2.5 �,� /,(0 -(&��'  % �,("3�&  %- �  &��"�1�%2��  �(,(2&�,�%&�2�  .,�  - 0!�#%&-��  
 !�" 1"6�  $!(, -  % .(,(7�&,(7� : 

– .�2 - �  $%2 ,�"��  – !  150 7/%2; 
– !��&��'" %&'  $!(," )  �7.$�'%(  – 11 7%; 
– + ,7(  $!(," #  - �"6  – . �$%�"$% �!( . 

2.3 ��:��5�����  :����	����	���  

2.3.1 ���"�1�%2��  �(,(2&�,�%&�2�  .,� /,(0 -(&��3  .,�-�!�"6  -  &(/��*�  1. 

���
���  1 

 ��
��������  ����
�	��  �� . 
��
 . %��5����  ���
�5����  

��9��  ����
�	��  

1 � ��1�%&-  -� ! -  <&. 2 
�"(� ) -6#  
%�)"(�  
. %& 3"" )  & 2( 

2 � ��1�%&-  -6� ! -  <&. 1 

4�+, - #  %�)"(�  
(. %��! -(&��' - 
"6#  �"&�,+�#%  
RS-485) 

����
�	��  �:�����  (��������������� ) ����  

3 ��(.(0 "6  -� !" )  %�)"(�(  7�   & 0 !  20  

4 �,�!��6  ! .$%2(�7 #   %" -" #  .,�-�!�"" #  
. ),�<" %&�  .,� /,(0 -("�3  %�)"(�(  

% ±0,050  

5 �,�!��6  ! .$%2(�7 #  .,�-�!="" #  
. ),�<" %&�  .,� /,(0 -("�3  %�)"(�(  -  ,(/ 1��  
$%� -�3�  92%.�$(&(*��  (-2�;1(3  ! . �"�&��'"$;  
. ),�<" %&' ) 

% ±0,075 

 

6 �� !" �  % ., &�-��"�� , "�  / ���  �7  300  

7 � 9++�*��"&  . !(-��"�3  . 7���   /:�)  -�!( , 
"�  7�"��  !�  100  

8 �,�73  .,� /,(0 -("�3  -� !" )  %�)"(�( ,  
"�  / ���  % 5  

9 �(.,38�"��  .�&("�3  !(&1�2(  �   & 15 !  25 
�  !�(.(0 "�  
& 2 -   
 & 0 !  22 7�  

10 �),("�1�"��  .  & 2$ -  *�.�  !(&1�2(   7�  25 ± 1  

����
�	��  ���������������  ����  

11 �(2%�7(�'" �  -� !" �  (Ui) �  -6� !" �  (U0) 
"(.,38�"�� : 

– *�.'  1 
– *�.'  2 

 
�  

 
 

31,5 
25,2 
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���
���  1 

 ��
��������  ����
�	��  �� . 
��
 . %��5����  ���
�5����  

12 �(2%�7(�'"6#  -� !" #  (Ii) �  -6� !" #  (I0) 
& 2: 

– *�.'  1 
– *�.'  2 

 
7�  

 
 

65,0 
1,1 

 

13 �(2%�7(�'"(3  -"�<"33  �72 %&' (C0): 
– *�.'  1: 

II �  
IIB 
II �  

– *�.'  2: 
II �  
IIB 
II �  

72>   
 

0,100 
0,030 
0,007 

 
1,000 
0,100 
0,010 

14 �(2%�7(�'"(3  -"�<"33  �"!$2&�-" %&'  (L0): 
– *�.'  1: 

II �  
IIB 
II �  

75"   
 

70 
10 
3 

– *�.'  2: 
II �  
IIB 
II �  

  
500 
200 
3 

�2�;1(3  
.(,(7�&,6  

% �!�"�&��'" )  
2(/��3  

#�:�����  ����  

15 �"&�,+�#%  %-30� – RS-485 Modbus RTU -  
,�8�7�  Slave 

16 �(2%�7(�'"(3  %2 , %&'  /7�"(  .  
. %��! -(&��'" 7$  �"&�,+�#%$  �/�& /% 115,2  

����
�	��  �
��	������������	�  

17 �(.,38�"��  )(�'-("�1�%2 )  ,(0!���"�3  
7�8!$  *�.37� : 

– -� !"(3  (�%2, /�0 .(%"(3 ) �  -6� !"(3  *�.'  
– -� !"(3  (�%2, /�0 .(%"(3 ) *�.'  �  .�&("��  
– -6� !  �  .�&("��  
– -� !"6�  (�%2, /�0 .(%"6� ) *�.�  7�8!$  % / #  

 
�  

 
 

1500 
1500 
750 
750 

�++�2&�-" �  
0"(1�"��  
"(.,38�"�3  
.�,�7�"" )  & 2( 

����
�	��  ��	���6  

18 ��(.(0 "  "(.,38�"�#  .�&("�3  . %& 3"" )  
& 2( �   & 20 !  30 

�7��&%3  0(:�&(  
 &  /,(&" #  
. �3," %&�  

19 � .$%&�76#  $, -�"'  .$�'%(*�#  7�  50  

20 � &,�/�3�7(3  7 :" %&' , "�  / ���  �&  4  
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���
���  1 

 ��
��������  ����
�	��  �� . 
��
 . %��5����  ���
�5����  

����
�	��  ����7���	�  

21 �,�!"33  "(,(/ &2(  "(   &2(0, "�  7�"��  1 80 000  

22 �,�!"�#  %, 2 %�$8/6 , "�  7�"��  ��&  15  

*���	���	�����  ����
�	��  

23 ��1�"��  . !% �!�"�&��'"6�  ., - ! -  77 2 2,5  

24 �&�.�"'  0(:�&6  2 ,.$%(  – IP30  

25 5(/(,�&"6�  ,(07�,6 , "�  / ���  77  17,5́ 104,0́ 114,5  

26 �(%%(, "�  / ���  2) 0,3  

� , � 7 � 1 ( " � 3  
1 4�.'  1  /,(0$�&%3 .,�  . !2�;1�"��  !(&1�2(  7�8!$  �%& 1"�2 7  .�&("�3  !(&1�2(  �  -� ! 7  

.  & 2$. 4�.'  2  /,(0$�&%3 .,�  . !2�;1�"��  !(&1�2(  7�8!$  -� ! 7  .  & 2$ �   /:�7  -� ! 7 . 
2 �(,(2&�,�%&�2� , .,�-�!�""6�  % ! .$%2(7�  ���  .,�!��'"67�  0"(1�"�37� , %1�&(;&%3 

)(,("&�, -(""67� . 	"(1�"�3  -���1�"  /�0  ! .$%2 -  3-�3;&%3 %.,(- 1"67�  

2.3.2 ��"�7(�'"  ! .$%&�7 �  9��2&,�1�%2 �  % ., &�-��"��  �0 �3*��  
)(�'-("�1�%2�  ,(0!���""6�  *�.�#  .,� /,(0 -(&��3 : 

– 40 ��7  – .,�  " ,7(�'"6�  $%� -�3� ; 

– 10 ��7  – .,�  -�,�"��  0"(1�"�3�  &�7.�,(&$,6  !�3  ,(/ 1��  $%� -�# ; 

– 2 ��7  – .,�  -�,�"�7  0"(1�"��   &" %�&��'" #  -�(8" %&� . 

 

2.4 *�
�
��	���	�  

�  2 7.��2&  . %&(-2�  .,� /,(0 -(&��3  -� !3& : 

1) �,� /,(0 -(&��'  �07�,�&��'"6#  ,(0!���&��'"6#  ��  482  
�
  4200-056-28829549-2007 – 1 <&.; 

2) �,� /,(0 -(&��'  �07�,�&��'"6#  ,(0!���&��'"6#  ��  482. �(%. ,&  – 1 920.; 

3) 5(,("&�#"6#  &(� "  – 1 920.; 

4) ��,�7612(  MJ-0 – 1 <&.; 

5) ���2(  IMC 1,5/5-ST-3,81 AU 1943276 – 1 <&.; 

6) 
.(2 -2(  – 1 2 7.� . 

� , � 7 � 1 ( " � 3  
1 �$2 - !%&-  .  92%.�$(&(*�� , 7�& !�2(  . -�,2� , 2 .��  ,(0,�<�&��'"6�  ! 2$7�"& -  �  

%�,-�%" �  ., ),(77" �   /�%.�1�"��  ,(07�:�"6  "(  %(#&� 2 7.("��  www.elesy.ru. 
2 �  % )�(% -("�;  % 0(2(01�2 7  2 7.��2&  . %&(-2�  7 8�&  �07�"3&'%3. 
 



 
�����������	�
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2.5 ,�	����	��  �  ����	�  

�&,$2&$,"(3  %��7(  .,� /,(0 -(&��3  .,�-�!�"(  "(  ,�%$"2�  1. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

   

 

  

 

 

 

�������  1 – �	���	����6  �:�
�  �����������	�
6  ��  482 

 

�,� /,(0 -(&��'  % %& �& �0  %��!$;:��  +$"2*� "(�'"6�  $0� - : 

– �
  – -� !" #  $%���&��' ; 

– �4�  – ("(� ) -*�+, - #  .,� /,(0 -(&��' ; 

– ��  – �%& 1"�2  .�&("�3 ; 

– 
5�  – $0��  )(�'-("�1�%2 #  ,(0-302� ; 

– ��  – 7�2, ., *�%% , ; 

– 
�  – $0��  �"!�2(*�� ; 

– RS-485 – !,(#-�,  . %��! -(&��'" )  �"&�,+�#%( . 

�4�  

Fia 


5�  

��  

R<  

+24 �  

0 �  

2 

Fia 

   I-�  

U���  
FU 

�
  

R<  
5 

�
  

�4�  

3 

1 

U���  
6 

4 


5�  
   I-�  

��  

RS-485 

�  

�  


�  



 
��������	��  ��  ����
��	����  
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2.5.1 #:�����  ���
�	�
�  

�
  .,�!"(0"(1�"  !�3  .,� /,(0 -("�3  & 2( !(&1�2(  -  $, -�"'  "(.,38�"�3 , 
"� /� !�7 )  !�3  ,(/ &6  �4�  -  ,�8�7�  -� !(  .  & 2$. 

2.5.2 ���
�;� -��<�����  �����������	�
�  

�4�  ., �0- !�&  .,� /,(0 -("��  �07�,3�7 #  -���1�"6  -  !- �1"6#  *�+, - #  2 ! . 

2.5.3 !�	�5���  ��	���6  

��  .,�!"(0"(1�"  !�3  .,� /,(0 -("�3  -� !" )  .�&(;:�)  "(.,38�"�3  . %& 3"" )  
& 2( (20–30) �  -  %&(/���0�, -("" �  "(.,38�"��  .�&("�3  .,� /,(0 -(&��3 . �"  -6. �"�"  .  
.,�"*�.$   /,(&" � ! - )  �7.$�'%" )  .,� /,(0 -(&��3 . 

��3  0(:�&6   /7 & 2  ,(0!���&��'" )  &,("%+ ,7(& ,(   & .,�-6<�"�3  ! .$%&�7 )  
& 2( -  -� !" #  *�.�  .,� /,(0 -(&��3  "(  .�(&�  .,�!$%7 &,�"  .,�! �,("�&��' . 

��3  0(:�&6  %��76   & .�,�7�"6  . �3," %&�  .�&(;:�)  "(.,38�"�3  $%&(" -��"  !� ! . 

2.5.4 ,��
  ;�
�����5�����  ����6���  


5�  .,�!"(0"(1�"  !�3  .�,�!(1�  �  )(�'-("�1�%2 )  ,(0!���"�3  $.,(-�3;:��  �  
�"+ ,7(*� ""6�  %�)"(� -  7�8!$  �%2, /�0 .(%" #  �  �%2,  .(%" #  *�.37� . 
5�  -6. �"�"  
"(  �"&�),(�'"6�  �0 �3& ,(� . 

2.5.5 /�������������  

��  . !!�,8�-(�&   /7�"  !(""67�  .  �"&�,+�#%$  RS-485 % -�!$:�7  $%&, #%&- 7. 
�, & 2 �   /7�"(  – Modbus RTU. ��2, ., *�%% ,  &(28�  ., �0- !�&  .,�=7  �   /,(/ &2$  
-� !"6�  !(""6�  % �4�  �  .�,�!(1$  -6� !"6�  !(""6�  .  . %��! -(&��'" 7$  �"&�,+�#%$ . 

�  -"$&,�""�7  ��	
  (FLASH) 7�2, 2 "&, ���,(  0(.�%("  %�%&�7" � ��  7 !$�3 , 
*�� %&" %&'  2 & , )   /�%.�1�-(�&%3  2 "&, �'"67�  %$77(7�  2 !(  �  2(��/, - 1"6�  
2 9++�*��"& - . ��3  .,�! &-,(:�"�3  "�%("2*� "�, -("" )  ! %&$.( 2 %�%&�7" 7$ ��  
.,�!$%7 &,�"6  �!�"&�+�2(*�3  ��  .,� /,(0 -(&��3  �  9��2&, "" �   .�1(&6-("��  % 
. 7 :';  /�&(  0(:�&6 , 2 & ,6#  $%&("(-��-(�&%3 .,�  ., <�-2�  7�2, ., *�%% ,( , 0(.,�:(3  
! %&$. 2 1&�"�;  �  0(.�%�  �� . �!�"&�+�2(*�3  ��   %$:�%&-�3�&%3 .  2 7("!�  . �'0 -(&��3  
% �%. �'0 -("��7  %�,-�%" )  ��  �� 482_View .$&�7  1&�"�3  !(""6�  .(%. ,&(  .,� /,(0 -
-(&��3  (���  ���	����	������  �  ������  �� ) �  .(,(7�&, -  %-30� .  �"&�,+�#%$  RS-485. 

2.5.6 ,��
  ���������  


�  .,� /,(0 -(&��3  % !�,8�&  1�&6,�  �"!�2(& ,( . �"!�2(& ,6  +$"2*� "�,$;&  -  
%  &-�&%&-�� % &(/��*�#  2. 

���
���  2 

!�����	���  ���	�6���  ���������  ��7�
  ����	�  

	���"6#  *-�&  %-�1�"�3  �(/ 1�#  ,�8�7  
"� " 

��&  %-�1�"�3  �-(,�3  .,� /,(0 -(&��3  
���&6#  *-�&  %-�1�"�3  ��,�!(1(  .  . %��! -(&��'" 7$  

�"&�,+�#%$  RS-485 
"� " 

��&  %-�1�"�3  �,��7  .  . %��! -(&��'" 7$  
�"&�,+�#%$  RS-485 

	��="6#  *-�&  %-�1�"�3  �(/ 1�#  ,�8�7  
"� 1" ("� 2") � .�,�7�"" �  %-�1�"��  0���" )  �  

2,(%" )  *-�&(  % .�,� ! 7  "�  / ���  1,5 % 
�-(,�3  -� !" #  *�.�  (-6� !  0( 
.,�!��6  ! .$%&�76�  0"(1�"�# ) 



 
�����������	�
�  ��
���	�
����  �����
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2.5.7 �������  ���
�����	�
���;�  ��	��<����  

�,(#-�,  . %��! -(&��'" )  �"&�,+�#%(  RS-485 .,� /,(0$�&  TTL $, -"�  %�)"(� -  % 
7�2, ., *�%% ,(  -  +�0�1�%2��  $, -"�  �"&�,+�#%(  RS-485. 

�  �"&�,+�#%$  RS-485 ., �0- !�&%3 : 

– .,��7  �"+ ,7(*��    &�2$:��  0"(1�"�3�  �07�,�""6�  �  -6� !"6�  %�)"(�(�  
.,� /,(0 -(&��3 ; 

– 0(!("��  .(,(7�&, -  2 "+�)$,(*�� ; 

– .,��7  !�()" %&�1�%2 #  �"+ ,7(*�� ; 

– $.,(-��"��  .,� /,(0 -(&���7  .,�  . -�,2�  �  2(��/, -2� . 

�,� /,(0 -(&��'  . !!�,8�-(�&  ., & 2 �  Modbus RTU (Slave), +$"2*��  03, 16 �  
%&("!(,&"6�  �%2�;1�"�3  01, 02, 06. ��,�1�"'  �"+ ,7(*�� , ! %&$." #  .  �"&�,+�#%$  
(�"+ ,7(*� "" �   /�%.�1�"�� ), .,�-�!�"  -  .,�� 8�"��  5. 

2.6 ������5����  ���������������	�  

�0,6- 0(:�:�"" �  �%. �"�"��  .,� /,(0 -(&��3  ��  482  /�%.�1�-(�&%3  -6. �"�"��7  
&,�/ -("�#  5���  31610.0-2014 �  -�! 7  -0,6- 0(:�&6  "�%2, /�0 .(%"(3  9��2&,�1�%2(3  
*�.'  $, -"3  ia" .  5���  31610.11-2014 0( %1�& %��!$;:��  2 "%&,$2&�-"6�  �  
%��7 &��"�1�%2��  ,�<�"�# : 

– )(�'-("�1�%2 #  ,(0-302�  �%2,  .(%"6�  *�.�# , )(�'-("�1�%2�  %-30(""6�  
% �%2, /�0 .(%"67�  *�.37� ,  & -"�<"�#  %�&� .�&("�3 ,  /�%.�1�-(�7 #  -6% 2 1(%& &"67 
,(0!���&��'"67  &,("%+ ,7(& , 7  � V1. ��,-�1"(3   /7 &2(  &,("%+ ,7(& ,(  0(:�:�"(  
.,�! �,("�&���7  % .�(-2 #  -%&(-2 #. �,("%+ ,7(& ,  2 "%&,$2&�-"  -6. �"�"  
-  %  &-�&%&-�� % &,�/ -("�37�  5���  31610.11-2014; 

–  ),("�1�"�3  "(.,38�"�3  �  & 2( -  *�.�  .�&("�3  �  .�,�!(1�  %�)"(�(  "(.,38�"�3  
. %& 3"" )  & 2( !  �%2, /�0 .(%"6�  0"(1�"�#  % . 7 :';  /(,'�,(  �%2, /�0 .(%" %&�  "(  
&, �, -(""6�  %&(/���&, "(�  �  &, �, -("" #  %��7�   ),("�1�"�3  & 2(, -6. �"�"" )  -  
%  &-�&%&-�� % &,�/ -("�37�  5���  31610.11-2014. �(,'�,  �%2, /�0 .(%" %&�   ),("�1�-(�&  
"(.,38�"��  �  & 2 -  *�.�  .�&("�3  �  .�,�!(1�  %�)"(�(  . %& 3"" )  & 2( !  0"(1�"�# , 
$2(0(""6�  -  &(/��*�  1; 

– )(�'-("�1�%2 )  ,(0!���"�3  �%2,  .(%"6�  *�.�# , )(�'-("�1�%2�  %-30(""6�  
% �%2, /�0 .(%"67�  *�.37� ,  & *�.�#  -"�<"��  .,�/ , -  . %,�!%&- 7  �"&�),(�'"6�  
�0 �3& , -  ADUM 1401,  /�%.�1�-(;:��  .$&�  $&�12�, 9��2&,�1�%2��  0(0 ,6  �  "(.,38�"��  
)(�'-("�1�%2 )  ,(0!���"�3  (9++�2&�-" �  0"(1�"��  "�  7�"��  1500 � ) -  %  &-�&%&-�� 
% &,�/ -("�37�  5���  31610.11-2014; 

– 0(:�&6  �"&�),(�'"6�  �0 �3& , -  )(�'-("�1�%2 #  ,(0-302�   & . .(!("�3  
"(.,38�"�3  ., 76<��"" #  %�&� .$&�7  $%&(" -2�  .,�! �,("�&��3  "(  " 7�"(�'"6#  & 2 
100 7�  �  �%. �'0 -("�3  %&(/���&, " -  % 7(2%�7(�'"67  "(.,38�"��7   ),("�1�"�3  18,9 �  �  
7(2%�7(�'" #  ,(%%��-(�7 #  7 :" %&';  4,0 �& ; 

–  /�%.�1�"�3  .$&�#  $&�12�, 9��2&,�1�%2��  0(0 , -  �  9��2&,�1�%2 #  ., 1" %&�  
�0 �3*��  7�8!$  �%2,  .(%"67�  *�.37� , )(�'-("�1�%2�  %-30(""67�  % �%2, /�0 .(%"67� , �  
%�� - #  -"�<"�#  *�.'; , -6!�,8�-(;:�#  �%.6&(&��'" �  "(.,38�"��  1500 �  (9++�2&�-" �  
0"(1�"�� ) -  &�1�"��   !" #  7�"$&6 , 1&  %  &-�&%&-$�& &,�/ -("�37  5���  31610.11-2014; 

–  ),("�1�"�3  %$77(," #  �72 %&� �  �"!$2&�-" %&�  "(),$02�  �  ��"��  %-30� !  
�%2, /�0 .(%"6�  0"(1�"�#  -  %  &-�&%&-�� %  % /67�  $%� -�37�  92%.�$(&(*��  
.,� /,(0 -(&��3 ,  &7�1�""67�  0"(2 7  +  -  7(,2�, -2�  -0,6- 0(:�&6 . 



 
��������	��  ��  ����
��	����  
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2.7 *���	�����6  

�,� /,(0 -(&��'  -6. �"�"  -  %&("!(,&" 7  .�(%&7(%% - 7 2 ,.$%�  %�,��   
��  MAX +�,76  "Phoenix Contact" (5�,7("�3 ). � ,.$%  �7��&  ,(0?�7  !�3  $%&(" -2�  �)  "(  
7 "&(8"6#  ,��'%  &�.(  DIN 35. 

� %&$.  2 .,�! �,("�&��37   /�%.�1�-(�&%3  .,�  ,(0/ ,2�  2 ,.$%(  .,� /,(0 -(&��3 . 

� ,.$%   /�%.�1�-(�&  %&�.�"'  0(:�&6  IP30 .  5���  14254-2015. 

�"$&,�  2 ,.$%(  ,(%. � 8�"6  .�1(&"6�  .�(&6  % 9��7�"&(7�  9��2&, "" #  %��76  
.,� /,(0 -(&��3 . �(  .�(&�  $%&(" -��"6  0(��&6�  2 7.($"! 7  ,(0!���&��'"6�  
&,("%+ ,7(& ,6 , ,(0!���&��'"6�   .&, "6 , /� 2�  �%2, 0(:�&6  �  0(:�&6  "(  &, �, -(""6�  
%&(/���&, "(�  �  ,�0�%& ,(� . 

�(  ��*�- #  .("���  .,� /,(0 -(&��3  ,(%. � 8�"6  �"!�2(& ,6  "� ", "� 1", "� 2" (,�8�7  
"�(/ &( ") �  "� " (,�8�7  "�-30' "), (  &(28�  "("�%�"(  7(,2�, -2(  -0,6- 0(:�&6  
[Ex ia Ga] IIC + . 

�(  / 2 - #  . -�,�" %&�  2 ,.$%(  .,� /,(0 -(&��3  $2(0("6  7(,2�, -2(  -0,6- 0(:�&6 , 
-6� !"6�  .(,(7�&,6  "(.,38�"�3  U0, & 2( I0 �  ! .$%&�76�  0"(1�"�3  �"!$2&�-" %&�  L0 �  
�72 %&� C0 "(),$02�  (% $1�& 7  ��"�#  %-30�), .,�-�!�"(  "(!.�%'  "�%2, /�0 .(%"(3  *�.' " �  
!�(.(0 "  ,(/ 1��  &�7.�,(&$, . 

�(0?�76  !�3  . !2�;1�"�3  �%2, /�0 .(%"6�  �  �%2,  .(%"6�  *�.�#  ,(%. � 8�"6  "(  
., &�- . � 8"6�  %& , "(�  2 ,.$%(  .,� /,(0 -(&��3  �  7(,2�, -("6  -  %  &-�&%&-�� % 
5���  31610.11-2014. 

� "&(8  .,� /,(0 -(&��3  -6. �"�"  "(  .�1(&" #  .�(&�  % .,�7�"�"��7  &��" � )��  
. -�,�" %&" )  7 "&(8( . �(%. � 8�"��  9��7�"& -  "(  .�(&�  .,�-�!�"  -  .,�� 8�"��  � . 
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2.8 /���������  �  �
�
���������  

�(,2�, -2(  .,� /,(0 -(&��3  %  &-�&%&-$�& 5���  26828-86, 5���  31610.0-2014, 
5���  31610.11-2014. �(  / 2 -6�  %& , "6  .,� /,(0 -(&��3  "("�%�"(  %��!$;:(3  
�"+ ,7(*�3 : 

– . �" �  "(�7�" -("��  .,� /,(0 -(&��3 ; 
– 7(,2�, -2(  -0,6- 0(:�&6 ; 
– "(�7�" -("�� , 2 !   ,)("(  .  %�,&�+�2(*�� ; 
– " 7�,  %�,&�+�2(&(  -0,6- 0(:�:�"" )   / ,$! -("�3 ; 
– &(/��*(  .(,(7�&, -  �%2, /�0 .(%" #  *�.� ; 
–  / 0"(1�"��  ,(/ 1�)  &�7.�,(&$," )  !�(.(0 "( ; 
– .(,(7�&,6  .�&(;:��  "(.,38�"�#  �  7 :" %&� ; 
– %�7- �  "�,�/ ,  II 2�(%%( 0(:�&6 " -  %  &-�&%&-�� % 5���  25874-83; 
– �!�"6#  0"(2  /,(:�"�3  ., !$2*��  "(  ,6"2� ; 
– 0(- !%2 #  . ,3!2 -6#  " 7�, ; 
– !(&(  �0) & -��"�3  () !  �  7�%3*); 
– 7(&,�1"6#  2 ! , ,(%<�+, -2(  7(&,�1" )  2 !( ; 
– %��7(  . !2�;1�"�3  -"�<"��  *�.�# . 

�(  ��*�- #  .("���  .,� /,(0 -(&��3  $2(0("6 : 
– & -(,"6#  0"(2 .,�!.,�3&�3 -�0) & -�&��3 ; 
– $%� -" �  "(�7�" -("��  .,� /,(0 -(&��3 ; 
– $%� -" �   / 0"(1�"��  �"!�2(& , - ; 
– .�,�2�;1(&��'  ,�8�7 -  ,(/ &6 ; 
– 0"(2 $&-�,8!�"�3  &�.( ; 
– 0"(2 -0,6- /�0 .(%" %&� . 

��3  % �,("" %&�  7(,2�, -2�  -  &�1�"��  -%�)  %, 2( %�$8/6  "�  ! .$%2(�&%3 
�%. �'0 -(&'  !�3   1�%&2� 7�%& 7(,2�, -2�   ,)("�1�%2��  ,(%&- ,�&���  �  (/,(0�-"6�  
-�:�%&-( . 

�,� /,(0 -(&��'  "�  �7��&  7�%& .� 7/�, -("�3  �  $%&("(-��-(�&%3 -  0(2,6&6�  <2(+(�  
���  2 ,.$%(� . 
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3 !���&'%�#� !�  ��   �% �(� !)  

3.1 2���
��	��������  �;����5���6  

�(  -%��  9&(.(�  92%.�$(&(*��  &,�/$�&%3  /30(&��'" �  % /�;!�"��  $2(0(""6�  "�8�  
 ),("�1�"�#  "(  .(,(7�&,6  .,� /,(0 -(&��3 . 

3.1.1 �,� /,(0 -(&��'  %��!$�&  $%&("(-��-(&'  "(  7 "&(8"6#  ,��'% , 0(2,�.��""6#  "(  
-�,&�2(�'" #  "�%$:�#  . -�,�" %&� ,  %' ,��'%(  7 8�&  ,(%. �()(&'%3  -�,&�2(�'"  ���  
) ,�0 "&(�'" . �&  %7�:�"�3  -! �'  ,��'%(  -  ., *�%%�  92%.�$(&(*��  .,� /,(0 -(&��'  
0(:�:�"  .,�  . 7 :�  $%&(" -2�  $. , - . 

3.1.2 ��&("��  .,� /,(0 -(&��3  ! �8"  ., �0- !�&'%3   & �%& 1"�2(  . %& 3"" )  & 2(, 
�7�;:�)  -6� !" �  "(.,38�"��   & 20 !  30 � . 

3.1.3 �  -0,6-  .(%"$;  0 "$  2(8!(3  �%2, /�0 .(%"(3  *�.'  ! �8"(  ., 2�(!6-(&'%3  
 &!��'"67  !-$�., - !"67  2(/���7 . 

3.1.4 ��7.�,(&$,(   2,$8(;:�#  %,�!6  -  7�%&� $%&(" -2�  .,� /,(0 -(&��3  ! �8"(  
/6&'   & 7�"$% 20 !  .�;%  60 °� . 

3.1.5 �  -6� !"67  ("��%2, /�0 .(%"67 ) *�.37  %�)"(��0(*��  �  .�&("�3  
.,� /,(0 -(&��3  ! .$%2(�&%3 . !2�;1(&'   / ,$! -("��   /:�)  "(0"(1�"�3  % .�&("��7   & 
., 76<��"" #  %�&� .�,�7�"" )  & 2( "(.,38�"��7  "�  / ���  250 � . 

3.1.6 ��  ! .$%2(�&%3 . .(!("��  "(   / � 12$  �  -"$&,�""��  1(%&� .,� /,(0 -(&��3  
(),�%%�-"6�  ��7�1�%2��  -�:�%&-  �  ��  .(, - . 

3.1.7 	"(2  +  . %��  7(,2�, -2�  -0,6- 0(:�&6   0"(1(�& , 1&  .,�  92%.�$(&(*��  
.,� /,(0 -(&��3  "� /� !�7  % /�;!(&'  %��!$;:��   % /6�  $%� -�3 : 

– 2 �%2, /�0 .(%"67  *�.37  .,� /,(0 -(&���#  7 )$& . !2�;1(&'%3  !-$�., - !"6�  
!(&1�2� , 92%.�$(&�,$�76�  -  -0,6-  .(%"6�  0 "(�  . 7�:�"�#  �  "(,$8"6�  $%&(" - 2 
% )�(%"  7(,2�, -2�  -0,6- 0(:�&6 , )� . 7.3. �
�  �  !,$)�7  " ,7(&�-"67  ! 2$7�"&(7 , 
,�)�(7�"&�,$;:�7  .,�7�"�"��  9��2&,  / ,$! -("�3  -  -0,6-  .(%"6�  0 "(� , �7�;:��  
%�,&�+�2(&6    -0,6- 0(:�:�"" %&� ;  

– ! .$%&�7(3  %$77(,"(3  �72 %&' (�72 %&' "(),$02�  �  ��"��  %-30�), 2 & ,(3  7 8�&  
/6&'  . !2�;1�"(  2 �%2, /�0 .(%" #  *�.�  .,� /,(0 -(&��3  .,�  92%.�$(&(*��  -  
-0,6-  .(%"6�  0 "(� , "�  ! �8"(  .,�-6<(&'  0"(1�"�3  � 0, $2(0("" )  -  &(/��*�  1; 

– ! .$%&�7(3  %$77(,"(3  �"!$2&�-" %&'  (�"!$2&�-" %&'  "(),$02�  �  ��"��  %-30�), 
2 & ,(3  7 8�&  /6&'  . !2�;1�"(  2 �%2, /�0 .(%" #  *�.�  .,� /,(0 -(&��3  .,�  92%.�$(&(*��  
-  -0,6-  .(%"6�  0 "(� , "�  ! �8"(  .,�-6<(&'  0"(1�"�3  L0, $2(0("" )  -  &(/��*�  1; 

– .,�  �%. �'0 -("��  .,� /,(0 -(&��3  -  $%� -�3�  %  %&�.�"';  0(),30"�"�3  2 
"� /� !�7  ,(07�:(&'  .,� /,(0 -(&��'  -  ! . �"�&��'"$;   / � 12$  %  %&�.�"';  0(:�&6  "�  
7�"��  IP54. 

3.1.8 ��  ! .$%2(�&%3 -   !"$  %�&' $%&("(-��-(&'  / ���  32 .,� /,(0 -(&���# , 
. !!�,8�-(;:��   /7�"  !(""67�  .  �"&�,+�#%$  RS-485. 

3.1.9 �(2%�7(�'"(3  !��"(  2(/��'" #  ��"��  !�3  .,� /,(0 -(&��3 , . !!�,8�-(;:�)  
 /7�"  !(""67�  .  �"&�,+�#%$  RS-485, "�  ! �8"(  .,�-6<(&'  1000 7. 

3.1.10 �  2(1�%&-� 2 77$"�2(*� "" )  2(/��3  ! .$%2(�&%3 �%. �'0 -("��  & �'2  
92,("�, -("" #  -�& #  .(,6  (,�2 7�"!$�76�  7(,2�  2(/��3 : ����@� , �����  ���  !,$)��  % 
("(� )�1"67�  �(,(2&�,�%&�2(7� ). 
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3.2 ���;�	����  �  ����
�������8  

3.2.1 ��������������  

� %��  �,("�"�3  ���  &,("%. ,&�, -("�3  .,� /,(0 -(&��3  .,�   &,�*(&��'" #  
&�7.�,(&$,�  %��!$�&  -6!�,8(&'  .,� /,(0 -(&��'  -  $.(2 -("" 7  -�!�  -  &�1�"��  !-$�  1(% - 
.,�  2 7"(&" #  &�7.�,(&$,� . 

�0-��1'  .,� /,(0 -(&��'  �0  &,("%. ,&" #  &(,6 , ., -�,�&'  %  &-�&%&-�� 
2 7.��2&" %&�  �  0(- !%2 )  " 7�,(  0(.�%�  -  .(%. ,&� . 

3.2.2 �����5��6  ��������  

��,-�1"(3  ., -�,2(  &��"�1�%2 )  % %& 3"�3 .,� /,(0 -(&��3  ., �0- !�&%3  . %��  
!��&��'" )  �,("�"�3  .,� /,(0 -(&��3  ���  . �$1�"�3  .,� /,(0 -(&��3  �0  ,�7 "&( . 

��,-�1"(3  ., -�,2(  ., - !�&%3  .  ., ),(77�  !�&(�'" #  ., -�,2�  -  %  &-�&%&-�� % 
&(/��*�#  4. �%��  .,� /,(0 -(&��'  . �$1�"  % .,�!.,�3&�3 -�0) & -�&��3  �  "�  �,("��%3  
!��&��'" �  -,�73 , &   /?�7  ., -�,2�  7 8�&  /6&'  % 2,(:�"  �  ., - !�&%3  .  .$"2&(7  1, 2, 6, 
7 &(/��*6  4. 

3.2.3 ���6���  ��	������  �  
��	�7�  

3.2.3.1 ������5����  ����������������	�  ���  
��	�7�  

�,�  7 "&(8�  .,� /,(0 -(&��3  %��!$�&  ,$2 - !%&- -(&'%3  "(%& 3:�7  �� , )� . 7.3 �
� , 
)� . 3.4 "���2&, $%&(" -2�  -  -0,6-  .(%"6�  0 "(� " ���  �  !,$)�7�  " ,7(&�-"67�  
! 2$7�"&(7� , !�#%&-$;:�7�  -   &,(%��  ., 76<��"" %&� , -  2 & , #  ., �0- !�&%3  
92%.�$(&(*�3  .,� /,(0 -(&��3 . 

�,� /,(0 -(&��'  ! �8�"  $%&("(-��-(&'%3 -"�  -0,6-  .(%" #  0 "6 . 
�,�  ., -�!�"��  7 "&(8"6�  ,(/ &  "� /� !�7  % /�;!(&'  92%.�$(&(*� ""6�  

 ),("�1�"�3 , $2(0(""6�  -  3.1. 

�,�  . !2�;1�"��  %��!$�&  &:(&��'"  % /�;!(&'  $2(0("" �  -  !("" 7   .�%("��  
"(0"(1�"��  2 "&(2& -  ,(0?=7 - . �%�  . !2�;1�"�3  2 .,� /,(0 -(&��;  %��!$�&  ., - !�&' , 
 &2�;1�-  �)   & .�&("�3 . 

3.2.3.2 ,�	������  ��7�
�  ����	�  


%&(" -2(  ,�8�7(  ,(/ &6  .,� /,(0 -(&��3  ., �0- !�&%3  .  . %��! -(&��'" 7$  
�"&�,+�#%$ . �/?=7  ! %&$."6�  !�3  1&�"�3  �  0(.�%�  .(,(7�&, -  .,� /,(0 -(&��3 , . ,3! 2  ��  
$%&(" -2�  .,�-�!�"  -  .,�� 8�"��  5, )!�  &(28�  $2(0("6  0"(1�"�3  .(,(7�&, - , 
$%&(" -��""6�  .,�  . %&(-2�  $%&, #%&-( % .,�!.,�3&�3 -�0) & -�&��3 . 

�07�"�"��  %�&�- )  (!,�%(  Modbus $%&, #%&-( �  .(,(7�&, -  ,(/ &6  .,� /,(0 -(&��3  
., - !�&%3  % . 7 :';  -� !3:�)  -  2 7.��2&  . %&(-2�  ., ),(77" )   /�%.�1�"�3  (�� ) 
et482_View �>
5 .19176-XX 91 02 (XX – (2&$(�'"(3  -�,%�3  ! 2$7�"&( ).  

�, ),(77(  et482_View . 0- �3�&  &(28�  ., - !�&'  2 "+�)$,�, -("��  .(,(7�&, -  
,(/ &6  .,� /,(0 -(&��3  �  �)  2(��/, -2$ . 

�,�  ,(/ &�  -  % %&(-� (-& 7(&�0�, -("" #  %�%&�76 $%&(" -2( "(1(�'"6�  .(,(7�&, -  
! �8"(  ., �0- !�&'%3  -  %  &-�&%&-�� % (�) ,�&7 7  ,(/ &6  Master-$%&, #%&-( %�%&�76. 
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%&(" -�&'  %�&�- # (!,�%  .,� /,(0 -(&��3 , ,�8�7   /7�"(  �  %2 , %&' -  %  &-�&%&-�� % 
& . � )��#  %�&� �  .(,(7�&,(7�  Master-$%&, #%&-(. �!,�%  .,� /,(0 -(&��3  7 8�&  .,�"�7(&'  
0"(1�"�3   & 1 !  247, %2 , %&'  /7�"(  -6/�,(�&%3  �0  %&("!(,&" )  ,3!(   
 & 2,4 !  115,2 �/�& /%. 

�(,(7�&,6  �"&�,+�#%(  (%�&�- # (!,�% , ,�8�7   /7�"(  �  %2 , %&') $%&(" -3&%3 -   
.,� /,(0 -(&���  . %��  ��  0(.�%�  -  %  &-�&%&-$;:��  ,�)�%&,6  �  .�,�0(.$%2(  
.,� /,(0 -(&��3  2 7("! #  RESET ���  .�,�2�;1�"��7  .�&("�3 . 

#��
���� !  ����	��	�	���  �  ����
�	��:  ��	��<����  �����������	�
6  �  Master-
��	����	��  ��	�  Modbus, �  	��7�  ��
�5��  �  ��	�  �����
���:  Slave-��	����	�  �  
���������
  ������
  �������	  �  ��	���  ��6��  �  �����������	�
�
 . 

�  %�$1(�, �%��  $%&(" -��""6�  -  .,� /,(0 -(&���  .(,(7�&,6  �"&�,+�#%(  "��0-�%&"6 , &  
"$8"  $%&(" -�&'  .�,�7612$  "(  % �!�"�&��'  XK7 �  .�,�0(.$%&�&'  .,� /,(0 -(&��'  
.�,�2�;1�"��7  .�&("�3 . �,�  9& 7 - 07 8"  $%&(" -�&'  %-30' % .,� /,(0 -(&���7  .,�  
.(,(7�&,(�  %-30�: (!,�%  – 1; %2 , %&' .�,�!(1�  – 19,2 �/�& /%; .(,�&�&  – 1�&" %&' (Even), 
., 1�&(&'  &�2$:��  .(,(7�&,6  %-30� ���  $%&(" -�&'  &,�/$�76� . 

�,�  ., �2&�, -("��  ��"��  %-30� !�3   /7�"(  !(""67�  .  �"&�,+�#%$  RS-485 %��!$�&  
,$2 - !%&- -(&'%3  %��!$;:�7�  ,�2 7�"!(*�37� : 

– !,(#-�,6  RS-485 ,(0,(/ &("6  !�3  $.,(-��"�3  & �'2   !" # , .,(-��'"67   /,(0 7  
% )�(% -("" # , -�& #  .(, # . �,)("�0(*�3  ��"��  %-30� "0-�0! # " "�  ,�2 7�"!$�&%3 ; 

–  &-�&-��"�3  !  !,$)��  .,��7 .�,�!(&1�2 -  ! �8"6  /6&'  7�"�7(�'" #  !��"6 ; 

– % )�(%$;:��  ,�0�%& ,6  (&�,7�"(& ,6 ) ! �8"6  -%�)!(  ,(07�:(&'%3  "(  "(�/ ���  
$!(��""6�  2 "*(�  ��"��  %-30�; 

– ,�2 7�"!$�7 �  - �" - �  % ., &�-��"��  2(/��3  !�3  . %&, �"�3  %�&�# (100–120) �7 . 

3.2.3.3 /��	�7  �  ��
��	�7  


%&(" -�&'  .,� /,(0 -(&��'  "(  ,��'%  7 "&(8"6# , 0(*�.�-  .(0  2 ,.$%(  % -�,�"�#  
%& , "6  0( 2, 72$  ,��'%( , .,�!-(,�&��'"  % -7�%&�- .(0  % ,(0?�7 7 , �  "(!(-�&'  "(  2 ,.$% 
%  %& , "6  7�&(���1�%2 )  +�2%(& ,( . ��3   /��)1�"�3  $%&(" -2�  ,�2 7�"!$�&%3  % . 7 :';  
 &-�,&2�  %��)2(   &&3"$&' 0(:��2$  +�2%(& ,( . 

��3  %"3&�3 .,� /,(0 -(&��3  % ,��'%(  % . 7 :';   &-�,&2�  %��!$�&   &&3"$&' 0(:��2$  
+�2%(& ,( , . &3"$&'  0( 2 ,.$% %  %& , "6  +�2%(& ,( , 0(&�7 -6-�%&�  �0  0(*�.��"�3  % ,��'% 7  
-�,�";;  %& , "$ 2 ,.$%( . 

3.2.3.4 ����
85����  ���=��:  �����  

�,� /,(0 -(&��'  ! .$%2(�&  . !2�;1�"��   !" - �  7" ) 8��'"6�  7�!"6�  ., - !"�2 -  
%�1�"��7   & 0,2 !  2,5 77 2. ��3  . !% �!�"�"�3  "�%2 �'2��  ., - !"�2 -  ,�2 7�"!$�&%3  
�%. �'0 -(&'  & �'2  7" ) 8��'"6#  ., - !  %  .,�%% -2 #  "(2 "�1"�2( . �(0"(1�"��  
2 "&(2& -  .,� /,(0 -(&��3  $2(0("  -  &(/��*�  3. 

���7(  . !2�;1�"�3  .,� /,(0 -(&��3  .,�-�!�"(  -  .,�� 8�"��  � . 
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���
���  3 

 �
��  ���	��	�   ��
��������  ����  +����	����	���  ����  

+24 �  ��&("��  (+) 

0 �  ��&("��  (–) 

4�.'  .�&("�3  
 & 20 !  30 �  

�  �  (+ RS-485) 

�  �  (- RS-485) 
4�.'  RS-485 

1 �/:  -� 1 

2 I-� 1 

3 U.�& 1 

4 �/:  -� 2 

5 I-� 2 

6 U.�& 2 

�%2, /�0 .(%"(3  *�.'  

�,�  . !2�;1�"��  ,�2 7�"!$�&%3  % /�;!(&'  %��!$;:$;  . %��! -(&��'" %&' : 

1) ., -�,�&'  %  &-�&%&-�� -���1�"6  .�&(;:�)  "(.,38�"�3  " ,7�   & 20 !  30 � . 

/�!�&'%3 , 1&  -%� . !2�;1(�76�  *�.�   /�%& 1�"6 ; 

2) . !2�;1�&'  2 .,� /,(0 -(&��;  *�.�  .�&("�3  �  ��"�;  %-30� % )�(%"  &(/��*�  3 �  
.,�� 8�"�;  �  -  %��!$;:�7  . ,3!2� : 

( ) %"3&' �0 �3*�;  % ., - !"�2(  "(  ,(%%& 3"��  (5–6) 77 . �2,$&�&'  ���   .,�%% -(&'  
0(1�:�""6#  2 "�*  -  %�$1(� �%. �'0 -("�3  7" ) 8��'" )  ., - !( ; 

/ )  &-�,&2 #   &2,$&�&'  -�"& , -%&(-�&' -  2 "&(2& ,(0?�7(  ., - ! , 0(&3"$&' -�"&  
 &-�,&2 # ; 

3) . !(&'  "(.,38�"��  .�&("�3  "(  .,� /,(0 -(&��' . �(  ��*�- #  .("���  ! �8"6  
0(%-�&�&'%3 �"!�2(& ,6  "� ", "P1", "� 2" 0���"67  *-�& 7 ; 

4) �07�,�&'  "(.,38�"��  7�8!$  -� !"67�  2 "&(2&(7�  2 �  3, 5 �  6. �"  ! �8"  /6&'  -  
.,�!��(�   & 15 !  25 � ; 

5) %"3&' "(.,38�"��  .�&("�3  % .,� /,(0 -(&��3 . 

��3  . !2�;1�"�3  2 ,(0?�7$  ME 22,5 TBUS 1,5/5-ST-3,81 KMGY "� /� !�7  
�%. �'0 -(&'  -��2$  IMC 1,5/5-ST-3,81 AU KMGY ���  , 0�&2$ MC 1,5/5-ST-3,81 AU KMGY. 
��3  "(!�8" #  +�2%(*��  7 !$��#  "(  DIN-,��'%�  "� /� !�7  �%. �'0 -(&'  2��.%$  
E/ME TBUS NS35 KMGY 2713780.  

���2(  IMC 1,5/5-ST-3,81 AU KMGY, , 0�&2(  MC 1,5/5-ST-3,81 AU KMGY, 2��.%(  
E/ME TBUS NS35 KMGY 2713780 ���  &�,7�"(& ,  ��"��  RS-485 . %&(-�3;&%3 .  
 &!��'" 7$  0(2(0$. 
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3.3 !���
��������  

3.3.1 /���  ����������	�  ���  ����	�  

�,�  92%.�$(&(*��  .,� /,(0 -(&��3  "� /� !�7  % /�;!�"��  &,�/ -("�#  )� . 7.3 �
� , 
)� . 3.4 "���2&, $%&(" -2�  -  -0,6-  .(%"6�  0 "(� " ��� , �,(-��  .   �,("�  &,$!(  .,�  
92%.�$(&(*��  9��2&, $%&(" - 2  �  !,$)��  " ,7(&�-"6�  ! 2$7�"& - , ,�)�(7�"&�,$;:��  
!�#%&-�3  /%�$8�-(;:�)  .�,% "(�(  "(   /?�2&�  $%&(" -2�  .,� /,(0 -(&��3 . 

�  � !�  92%.�$(&(*��  "� /� !�7  2 "&, ��, -(&'  �  . !!�,8�-(&'  -  " ,7�  $%� -�3  
,(/ &6  .,� /,(0 -(&��3  -  %  &-�&%&-�� % $2(0("�37�  -  ,(0!���  1 �  3.1, 92%.�$(&(*� ""67�  
 ),("�1�"�37�  �  7�,(7�  .,�   /�%.�1�"��  -0,6- /�0 .(%" %&�  .,�  7 "&(8� , (  &(28�  
., - !�&'  &��"�1�%2 �   /%�$8�-("��  -  %  &-�&%&-�� % $2(0("�37�  ,(0!��(  5. 

3.3.2 �������6  ��  ����
��	����  

�,� /,(0 -(&��' , $%&(" -��""6#  -  %  &-�&%&-�� % 3.2.3, ) & -  2 92%.�$(&(*��  �  
! . �"�&��'" #  "(%&, #2�  "�  &,�/$�& . 

�,� /,(0 -(&��'  .,�!"(0"(1�"  !�3  (-& " 7" #  "�.,�,6-" #  ,(/ &6  �  -  " ,7(�'" 7  
,�8�7�  92%.�$(&(*��  "�  &,�/$�&  -7�<(&��'%&-(   /%�$8�-(;:�)  .�,% "(�( . 

3.3.3 ���6���  ���������6  ��
������  

�2�;1�&'  �%& 1"�2  .�&("�3  . %& 3"" )  & 2(. �(  ��*�- #  .("���  ! �8�"  0(%-�&�&'%3 
�"!�2(& ,  "� ". �  �%&�1�"��  !-$�  7�"$&  .,� /,(0 -(&��'  ) & -  2 ,(/ &� . 

�07�,3�7(3  -���1�"(  %1�&6-(�&%3 .  �"&�,+�#%$  RS-485 .,�  . 7 :�   
Master-$%&, #%&-(, . !!�,8�-(;:�)  ., & 2 �  Modbus RTU. 

�  ,�8�7�  .,� /,(0 -("�3  & 2( �07�,�"" �  0"(1�"��  .�,�!(=&%3  -  7�2, (7.�,(� . 

�,�   /,6-�  -  *�.�  !(&1�2(  -6� !" #  %�)"(�  .,� /,(0 -(&��3  /$!�&  �7�&'  "$��-$;  
-���1�"$ . 

�,�  -6� !�  0"(1�"�3  �07�,3�7 #  -���1�"6  0( !�(.(0 "  �07�,�"�3  -2�;1(�&%3  
%�)"(��0(*�3  (-(,��  – *-�&  �"!�2(& ,(  "� 1" ("� 2") . .�,�7�""  7�"3�&%3 % 0���" )  "(  
2,(%"6# �   /,(&"  % .�,� ! 7  -  1 %. 

4 ��#��*�  (*�&!"��#*� ) 

�,�  -6.$%2�  .,� /,(0 -(&��3  �0  ., �0- !%&-(  ., - !�&%3  �)  2(��/, -2( , (  .  
&,�/ -("�;  0(2(01�2( - 07 8"  ., -�!�"��  . -�,2� . ��0$�'&(&6  . -�,2�  (2(��/, -2� ) 
0(" %3&%3 -  %  &-�&%&-$;:�#  ,(0!��  .(%. ,&( . 

� -�,2(  (2(��/, -2( ) -6. �"3�&%3  -  %  &-�&%&-�� % ! 2$7�"& 7  "�,� /,(0 -(&���  
%�,��  �� . ��& !�2(  . -�,2� . �,� /,(0 -(&��'  �07�,�&��'"6#  ,(0!���&��'"6#  �� -420. 

(%&'  1. 4200-056-28829549-2007�� 1. �,� /,(0 -(&��'  ��  7482. �"�)(  9"  
4200-056-28829549-2007�� 1.09. 

��8. -�, 1"6#  �"&�,-(�  (.�,� !�1" %&'  2(��/, -2� ) – 2 ) !( . 
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5 ��+ !(��*��  �"�&,�!#� !�  

���"�1�%2 �   /%�$8�-("��  .,� /,(0 -(&��3  ! �8"  ., - !�&'%3  . !) & -��""67  
.�,% "(� 7 , !�#%&-$;:�7  -  %  &-�&%&-�� % ,(/ 1�7�  �"%&,$2*�37�  .   /�%.�1�"�;  
/�0 .(%" %&�  "(   /?�2&�  92%.�$(&(*��  .,� /,(0 -(&��3 , 5���  IEC 60079-17-2013, ���  �  
!,$)�7�  " ,7(&�-"67�  ! 2$7�"&(7� , ,�)�(7�"&�,$;:�7�  !�#%&-�3  /%�$8�-(;:�)  
.�,% "(�(  "(  7�%&� 92%.�$(&(*��  .,� /,(0 -(&��3 . 

���"�1�%2 �   /%�$8�-("��  -2�;1(�&  -  %�/3 ,�)$�3,"6�  .�,� !�1�%2��  ., -�,2� , 
2 & ,6�  7 )$& /6&'  -�0$(�'"67�  ���  "�. %,�!%&-�""67�  (% .,�7�"�"��7  ! . �"�&��'" )  
�"%&,$7�"&(  �   / ,$! -("�3 ). 

�/?=7  ., -�, 2  .,� /,(0 -(&��3  -  � !�  92%.�$(&(*��  !�3  ,(0"6�  $, -"�#  2 "&, �3  
$2(0("  -  &(/��*�  4. ��,� !�1" %&'  �  ,�8�7  ., -�, 2  $%&("(-��-(;&%3  ,�)�(7�"& 7  "(  
7�%&� 92%.�$(&(*��  .,� /,(0 -(&��3 , "  %��!$�&  ., - !�&'  "�  7�"��   !" #  
"�. %,�!%&-�"" #  ., -�,2�  -  ) ! . �  ,�0$�'&(&(7  .�,� !�1�%2 #  ., -�,2�  .,� /,(0 -(&��'  
7 8�&  /6&'  . !-�,)"$&  !�&(�'" #  ., -�,2� . 

�%��  -  � !�  ., -�, 2  -63-��"   &2� "�"��  .(,(7�&, -  .,� /,(0 -(&��3   & " ,76  ���  
"(,$<�"��  �)  2 "%&,$2*�� , .,� /,(0 -(&��'  %��!$�&  -6-�%&�  �0  92%.�$(&(*��  �  "(.,(-�&'  
"(  ,�7 "& . 

���
���  4 

,������  
��������   ��
��������  ��������  �����7����  ��������  

�    #  
1 �, -�,2(  7(,2�, -2�  
/�!�&'%3 , 1&  7(,2�, -2(  "(  2 ,.$%�  

.,� /,(0 -(&��3  -  % �,("" %&�  �  � , <  ,(0��1�7(  
+ +  

2 �&%$&%&-�� -�!�76�  
"�%("2*� "�, -(""6�  
�07�"�"�#  

��0$(�'"  $/�!�&'%3  -  *�� %&" %&�  2 ,.$%(  
.,� /,(0 -(&��3  �  . !- !3:�)  7 "&(8(  (.,�  
"(��1�� ) 

+ + + 

3 �&%$&%&-�� 
"�%("2*� "�, -(""6�  
�07�"�"�#  

�0-��1'  .�(&$  �0  2 ,.$%(  �  $/�!�&'%3  -  *�� %&" %&�  
7 "&(8(  "(  .�(&� ,  &%$&%&-�� "(,$<�"�#  0(:�&" )  
. 2,6&�3  "(  .�(&�  �  0(��-2�  2 7.($"! 7  
�%2, 0(:�&"6�  2 7. "�"& - ,  &%$&%&-�� .(�2  �  
9��7�"& -  "�0(- !%2 #  $%&(" -2�  

+   

4 �, -�,2(  .�1(&" #  
.�(&6  


/�!�&'%3 , 1&  .�1(&"(3  .�(&(  1�%&(3 �  "�  �7��&  
. -,�8!�"�#  

+   

5 �, -�,2(  "(.,38�"�3  
.�&("�3  .,� /,(0 -(&��3  

�,�  . 7 :�  - �'&7�&,(  $/�!�&'%3 , 1&  "(.,38�"��  
.�&("�3  "(  2 "&(2&(�  .,� /,(0 -(&��3  "(� !�&%3  -  
.,�!��(�   & 20 !  30 �  

+ +  

6 �, -�,2(  �"!�2(& , -  
,�8�7(  ,(/ &6  

�,�  . !("" 7  .�&(;:�7  "(.,38�"��  $/�!�&'%3  -  
,(/ &�  �"!�2(& , -  "(  ��*�- #  .("���  % )�(%"  
2.5.6 

+ + + 

7 �, -�,2(  "(.,38�"�3  
� � %& )  � !(  �  & 2( 
2 , &2 )  0(762("�3   

�07�,�&'  "(.,38�"��  � � %& )  � !(  7�8!$  
2 "&(2&(7�  2 �  3, 5 �  6. �"  ! �8"  % %&(-�3&'  
(15–25) �  

+   

8 �, -�,2(  %  &-�&%&-�3 
.,�! �,("�&��3  0(!("" 7$  
&�.$  

�, -�,�&' , 1&  $%&(" -��""6#  "(  .�(&�  
��  482 .,�! �,("�&��'  FU3 �7��&  &�.  216500 
(5×20, 500 7� ), (  .,�! �,("�&��'  FU2 - &�.  216100 
(5×20, 100 7� ) 

+   
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���
���  4 

,������  
��������   ��
��������  ��������  �����7����  ��������  

�    #  
9 �, -�,2(  
9��2&,�1�%2 )  
% ., &�-��"�3  �0 �3*��  

	(72"$&'  7�8!$  % / #  2 "&(2&6 1–3. 
	(72"$&'  7�8!$  % / #  2 "&(2&6 4–6. 
	(72"$&'  7�8!$  % / #  2 "&(2&6 "� ", "� ". 
	(72"$&'  7�8!$  % / #  2 "&(2&6 "+24 � ", "0 � ". 
�, -�,�&'  % ., &�-��"��  �0 �3*��  7�8!$  
 /,(0 -(""67�  *�.37�  7�)( 77�&, 7  % ,(/ 1�7  
"(.,38�"��7  500 � . � ., &�-��"��  ! �8"  /6&'  "�  
7�"��  40 ��7  

+   

� , � 7 � 1 ( " � 3  
1 	"(2 7  "+"  / 0"(1�"6  ., -�,2� , ., -�!�"��  2 & ,6�   /30(&��'"  .,�  $2(0("" 7   $, -"�  

2 "&, �3 . 
2 �/ 0"(1�"��  $, -"�#  ., -�,2� : �  – !�&(�'"(3 , �  – "�. %,�!%&-�""(3 , �  – -�0$(�'"(3  

6 ��*,-!.  ��/� �  

��7 "&  .,� /,(0 -(&��3  ., - !�&%3  .,�!.,�3&��7 -�0) & -�&���7  ��/  
%.�*�(��0�, -(""67�   ,)("�0(*�37�  -  %  &-�&%&-�� % &,�/ -("�37�  ��  16.407-2000, 
5���  31610.19-2014. 

7 ��� �����!��#� !�  !  +�� � !�  

���"�1�%2��  �(,(2&�,�%&�2�  .,� /,(0 -(&��3  % �,("3;&%3  .,�  &,("%. ,&�, -("��  �  
�,("�"��  -  &,("%. ,&" #  &(,�  .,�!.,�3&�3 -�0) & -�&��3  .,�  %��!$;:��  - 0!�#%&-�3� : 

– &�7.�,(&$,�   2,$8(;:�#  %,�!6  –  & 7�"$% 55 !  .�;%  70 °�  �   &" %�&��'" #  
-�(8" %&�   & 5 !   100 % /�0  2 "!�"%(*��  -�()� ; 

– $, -"�  %�"$% �!(�'" #  -�/,(*��  – "�  / ���  1�7  .  ),$..�  F3 5���  �  52931-2008; 

– $!(,(�  %  %,�!"�7  0"(1�"��7  .�2 - )  $!(," )  $%2 ,�"�3  98 7/%2, !��&��'" %&�  
$!(," )  �7.$�'%(  16 7% �  %- / !" 7  .(!�"��  % -6% &6 % )�(%"  5���  �  52931-2008; 

– (&7 %+�," 7  !(-��"��  –  & 84,0 !  106,7 2�(  ( & 630 !  800 77  ,&. %&.). 

�,�  &,("%. ,&�, -("��  �  �,("�"��  .,� /,(0 -(&��'  ! �8�"  /6&'  0(:�:�"  (0(2,6&)  & 
.,37 )  . .(!("�3  (&7 %+�,"6�   %(!2 - . 


%� -�3  �,("�"�3  .,� /,(0 -(&���#  -  $.(2 -2�  .,�!.,�3&�3 -�0) & -�&��3  
$ . %&(-:�2(  �  . &,�/�&��3  ! �8"6  %  &-�&%&- -(&' 2(&�) ,��  2 .  5���  15150-69. 
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���
�7����  �   
(������5��� ) 

 
0�����	���  5��	�7  �����������	�
6  

 

 
�������  � .1 – 0�����	���  5��	�7  �����������	�
6  ��  482 
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�������  � .2 – ,�	�����5���  ;�����	���  ���
���  �����������	�
6  ��  482 
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���
�7����  "   
(������5��� ) 

 
�:�
�  ���
�9���6  �
�
��	��  

 

 

�������  " .1 – �:�
�  ���
�9���6  �
�
��	��  ��  �
�	�  /�  7482 
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���
�7����  #  
(��6��	�
���� ) 

 
�:�
�  ����
85���6  �����������	�
6  

 

 

�������  # .1 – �:�
�  ����
85���6  �����������	�
6  ��  482 

2 

+ 24 �  

0 �  

U.  

I-� 1 

�  

IX 

+ 

A 

��&("��  
(20–30) �  

�  

 1 

3  

 

2 %�&� RS-485 

�0,6-  .(%"(3  0 "(  �0,6- /�0 .(%"(3  0 "(  

��  482 

5 

U.  

I-� 2 
IX 

4 �/:�#  

6 

�� 
!

 1
 

�� 
!

 2
 

�/:  -� 2 

�/:  -� 1 

U.�& 1 

U.�& 2 

4�.'  1 

4�.'  2 



 
�����������	�
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���
�7����  0  
(������5��� ) 

 
!�<��
��������  ������5����  �����������	�
6  

 

���
���  0.1 

 ��
��������  ����
�	��  �������  
��
�����6  

��������  
������6  

 �5�
����  
���5����  

���  
���	���  1) 

�����  RG 
Modbus 

(hex) 
��)�%&,(*� ""6#  " 7�,  
�0!���3  2) 

   
RWk 0000 

�(&(  �0) & -��"�3  3)    RWk 0001 
�(��/, - 1"6�  
2 9++�*��"&6 : 

    
0008-0013 

�7�:�"��  2("(�(  1(int)    
RWk 0008 

�" 8�&��'  2("(�(  1(float 7� . 
word) 

   
RWk 0009 

�" 8�&��'  2("(�(  1(float %&. 
word) 

   
RWk 000�  

�7�:�"��  2("(�(  2(int)    
RWk 000�  

�" 8�&��'  2("(�(  2(float 7� . 
word) 

   
RWk 000�  

�" 8�&��'  2("(�(  2(float %&. 
word) 

   
RWk 000D 

�(&(  . %��!"�#  2(��/, -2�     
RWk 0100 

�!,�%  Modbus – 1–247 1 RW 0101 

�2 , %&'  .�,�!(1�  ×100 /�& /%  24, 48, 96, 192, 
288, 384, 576, 

1152 

192 RW 0102 

�(,�&�&  4) – 0, 1, 2 2 RW 0103 

�1=&1�2  ,�%&(,& -  7 !$�3     RW 0104 

��,� !   /" -��"�3  !(""6�  
2("(�  1 (-,�73  
�"&�),�, -("�3 ) 

7% 10; 20-2000 % 
<() 7  20 

20 RW 0109 

��,� !   /" -��"�3  !(""6�  
2("(�  2 (-,�73  
�"&�),�, -("�3 ) 

7% 10; 20-2000 % 
<() 7  20 

20 RW 
010�  

��.  7 !$�3    10 R 0300 

��,%�3  ��  5)    R 0301 

�07�,�&��'"6�  ���  
-6� !"6�  !(""6� : 

    0400-0402 

�&(&$% 7 !$�3  6)   0 – " ,7(  R 0400 

�6� !"6�  !(""6�  �07�,�"�3  
2("(�(  1 72�   0-22000 

 
R 

 
0401 

�&(&$% !(""6�  2("(�  17)   0 – " ,7(  R 0402 
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���
���  0.1 

 ��
��������  ����
�	��  �������  
��
�����6  

��������  
������6  

 �5�
����  
���5����  

���  
���	���  1) 

�����  RG 
Modbus 

(hex) 

�6� !"6�  !(""6�  �07�,�"�3  
2("(�(  2 72�   0-22000 R 0403 

�&(&$% !(""6�  2("(�  2 7)   0 – " ,7(  R 0404 

�, ),(77"6#  RESET 
7 !$�3  .,�   /,(:�"��  2 
,�)�%&,$  8) 

 

AAAA(hex)  W 0777 
��;1  ,(0,�<�"�3  0(.�%�   

  W 0778 

� 3%"�"�3  2 &(/��*�  5.1: 

1) �/ 0"(1�"��  &�.(  ! %&$.(: 

R – & �'2  1&�"�� , 0(.�%'  -  !(""6#  ,�)�%&,  (31�#2$) "�- 07 8"( ; 

RW – ., �0- �'" �  1&�"�� , 0(.�%'  ,�)�%&,(  (31�#2� ); 

RWk – 1&�"��  - 07 8" , 0(.�%'  & �'2  % 2�;1 7 ; 

W – & �'2  0(.�%' , 1&�"��  !("" )  ,�)�%&,(  (31�#2� ) "�- 07 8" . 

2) ��)�%&,(*� ""6#  " 7�,  �0!���3 : 

/�&6  0–10 – " 7�,  (0–2047); 

/�&6  11–15 – " 7�,  /$2-6  �(&�"%2 )  (�+(-�&(  (A–1, B–2 �  &.! .). 

3) � ��  "�(&(  �0) & -��"�3 " �7��&  + ,7(& : 

/�&6  0–4 – 1�%�  7�%3*(;  

/�&  5 = 1; /�&6  6–9 – 7�%3*;  

/�&6  10–15 – ) ! . 

4) ��8�7  �"&�,+�#%( : 

0 –  &%$&%&-�� .(,�&�&( , !-(  %& .-/�&(  (.,�7�"3&'  "�  ,�2 7�"!$�&%3 );  

1 – "�1�&"6#  .(,�&�& ,  !�"  %& .-/�& ; 

2 – 1�&"6#  .(,�&�& ,  !�"  %& .-/�& . 

5) ��,%�3  �� : 

%&(,<�#  /(#& – " 7�,  -�,%�� ; 

7�(!<�#  /(#& – " 7�,  . !-�,%�� . 

6) �&(&$% 7 !$�3 : 

/�&6  0 – 2 – ��0�,- ; 

/�&  3 – �<�/2(  2 "&, �'" #  %$776 .(,(7�&, -  (1 –  <�/2( ; 0 – " ,7( ); 

/�&6  4 – 6 – ��0�,- ; 
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/�&  7 – �,�0"(2   /" -��"�3  -6� !"6�  !(""6� :  

0 – !(""6�  -  /(0�  (,�0$�'&(&  �07�,�"�3 )  /" -�3��%'  � &3  /6   !�"  ,(0 ; 

1 – !(""6�  "�   /" -�3��%'  . %��  %&(,&( 7 !$�3 ; 

/�&6  8–15 – ��0�,- . 

7) �&(&$% !(""6� : 

/�&  0 – ! %& -�,"67�  %1�&(;&%3 0"(1�"�3 : 0–22000 72� ; 

/�&6  1–15 – ��0�,- . 

8) �,�   /" -��"��  % !�,8�7 )  ,�)�%&, -  101–104, 109 �  10A, " -6�  .(,(7�&,6  
-%&$.3& -  %��$ & �'2  . %��  .�,�%/, %(  (., ),(77" )  ���  (..(,(&" ) ) 7 !$�3 . 
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���
�7����  �   
(������5��� ) 

 
���	�����  �  ����
��	�
����  �
�
��	�  �����������	�
6  
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&��	  ��;��	�����  ��
������  
 

� 7�,(  ��%& -  (%&,("�* ) 

�07 . �07� -
"�""6�  

0(7� -
"�""6�  " -6�  (""$�� -

, -(""6�  

�%�)  
��%& -  

(%&,("�* ) 
-  ! 2$7 . 

B  ! 2$7 . � !. . �(&(  

1  �%�     �>
5 .499-07  19.05.08 

2  �%�     �>
5 .1331-08  21.10.08 

3  �%�     �>
5 .1535-08  26.11.08 

4  �%�     �>
5 .328-10  30.04.10 

5  �%�     �>
5 .15-11  27.01.11 

6  �%�     �>
5 .189-11  08.04.11 

7  
1, 9, 13, 
14, 22, 

24 
   ���� .83-15  26.03.15 

8  2    ���� .433-15  04.12.15 

9  11,12    ���� .123-16  12.05.16 

10  18   29 ���� .164-16  12.07.16 

11  �%�    29 ���� .� 156-18  07.12.18 

12  2,8   29 ���� .� 88-19  09.08.19 

         

         

         

         

         

         

         

         

         

         

         

         

         

         

         

         

         

         

         
 


