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�	���� 1997 
��������� ! �"#��""$%"&$'  �() �-$""*#+�,��#*-"&$' $ "�$�(��' 

.���$,�.�/�� �% ����� ! (�����	) ��� ��""$$. 

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


�,#�/+# ! 0*�, !' 0�"(+��"�,#  !' $ ".#&����' ��""$%"&�% 
�#+#��4$$ .� .�/�� �'(  �+���(. 

��0*�"�,� ! " �$ "���#' ��""$$ (.$"-'� 5 13-691 �� 
19.12.1996 0.). 

 
�,#+# ! , +#%"�,$# .�$&���' �
��� ��� ��""$$ �� 31.12.1996 0. 

5 62. 

���'#  ��$� 2.04.09-84 , )�"�$, �� �"36#%"3 & �,��'��$)#"&$' 
("�� �,&�' 0���,�0� .�/����(7# $3 (���+#* 3). 

���� ,,#+# $3 , +#%"�,$# 01.03.1997 0. 

����� 
�������� !""�# $���% �$�&��"�# �'�&(� ��) ����%% 

��������	 
�����
� ��
������ ��	� 
�������	����	�.  

����� % $�� %'� $��!*�%�� �"%+ % $�%�!"!"%+ 

AUTOMATIC GAS FIRE EXTINGUISHING INSTALLATIONS. 
Standards and rules of desing and used 

���� �������	 01.03.1997 
. 

1. ������, ��	�����	� 

��"��36$# ���'! ��".��"��� 31�"3  � .��#&�$��,� $# $ 
.�$'# # $# ("�� �,�& 0���,�0� .�/����(7# $3 �,��'��$)#"&$2 (+�*## 
.� �#&"�( - �
��). 
��"��36$# ���'!  # �.�#+#*31� ��*�"�- .�$'# # $3 $  # 

��".��"��� 31�"3  � �
�� +*3 �+� $% $ "���(/# $%, .��#&�$�(#'!2 
.� ".#4$�*- !'  ��'�', ��� ".��� !2 "�#+"�,. 
��$'# # $# �
�� , ��,$"$'�"�$ �� 8( &4$� �*- �0�  �� �)# $3 

�+� $% $ "���(/# $%, "�#.# $ �0 #"��%&�"�$, &��#0��$$ .� 
,��!,�.�/����.�" �"�$ $ +�(0$2 .�&����#*#% �.�#+#*3#�"3 
"���,#�"�,(16$'$ +#%"�,(16$'$  ��'��$, �-�#2 $)#"&$'$ 
+�&('# ��'$, (�,#�/+#  !'$ , ("�� �,*#  �' .��3+&#. 
��$ .��#&�$��,� $$ +�*/ ! ,!.�* 3�-"3, &��'#  �"��36$2  ��', 

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

2. ������	���� �����	 

�  �"��36$2 ���'�2 $".�*-��,� ! ""!*&$  � "*#+(16$# 
+�&('# �!: 
�	�� 12.3.046-91 
"�� �,&$ .�/����(7# $3 �,��'��$)#"&$#. 

	�6$# �#2 $)#"&$# ��#��,� $3. 



�	�� 12.2.047-86 ��/�� �3 �#2 $&�. �#�'$ ! $ �.�#+#*# $3. 
�	�� 12.1.033-81 ��/�� �3 �#��.�" �"�-. �#�'$ ! $ �.�#+#*# $3. 
�	�� 12.4.009-83 ��/�� �3 �#2 $&� +*3 ��6$�! ��9#&��,. 

	" �, !# ,$+!. ���'#6# $# $ ��"*(/$,� $#. 
�	�� 27331-87 ��/�� �3 �#2 $&�. �*�""$8$&�4$3 .�/���,. 
�	�� 27990-88 ��#+"�,� �2��  �%, .�/�� �% $ �2��  �-.�/�� �% 

"$0 �*$��4$$. 	�6$# �#2 $)#"&$# ��#��,� $3. 
�	�� 14202-69 ��(��.��,�+! .��'!7*#  !2 .�#+.�$3�$%. 

	.�� �,��#*- �3 �&��"&�, .�#+(.�#/+�16$# � �&$ $ '��&$��,�) !# 
6$�&$. 
�	�� 15150-94 ��7$ !, .�$���! $ +�(0$# �#2 $)#"&$# $�+#*$3. 

�".�* # $3 +*3 ���*$) !2 &*$'��$)#"&$2 ��%� �,. ���#0��$$, ("*�,$3 
&*$'��$)#"&$2 8�&����, , #7 #% "�#+!. 
�	�� 28130 ��/�� �3 �#2 $&�. 	0 #�(7$�#*$, ("�� �,&$ 

.�/����(7# $3 $ .�/�� �% "$0 �*$��4$$. 	��� �)# $3 ("*�, !# 
0��8$)#"&$#. 
�	�� 9.032-74 ��&�!�$3 *�&�&��"�) !#. ��(..!, �#2 $)#"&$# 

��#��,� $3 $ ���� �)# $3. 
�	�� 12.1.004-90 	�0� $��4$3 ��()# $3 �#��.�" �"�$ ��(+�. 

	�6$# .�*�/# $3. 
�	�� 12.1.005-88 	�6$# "� $��� �-0$0$# $)#"&$# ��#��,� $3 & 

,��+(2( ����)#% �� !. 
�	�� 12.1.019-79 :*#&����#��.�" �"�-. 	�6$# ��#��,� $3 $ 

 �'# &*��(�� ,$+�, ��6$�!. 
�	�� 12.2.003-91 ����. 	���(+�,� $# .��$�,�+"�,#  �#. 	�6$# 

��#��,� $3 �#��.�" �"�$. 
 �	�� 12.4.026-76 �,#�� "$0 �*- !# $ � �&$ �#��.�" �"�$. 
 ��$� 2.04.09.84 ��/�� �3 �,��'��$&� �+� $% $ "���(/# $%. 
��$� 2.04.05.92 	��.*# $#, ,# �$*34$3 $ &� +$4$� $��,� $#. 
��$� 3.05.05.84 �#2 �*�0$)#"&�# ����(+�,� $# $ �#2 �*�0$)#"&$# 

��(��.��,�+!. 
��$� 11-01-95 � "��(&4$3 � .��3+&# ��������&$, "�0*�"�,� $3, 

(�,#�/+# $3 $ "�"��,# .��#&� �% +�&('# ��4$$  � "���$�#*-"�,� 
.�#+.�$3�$%, �+� $% $ "���(/# $%. 

 ��$� 23.05-95 �"�#"�,#  �# $ $"&(""�,#  �# �",#6# $#. 
 ��� 105-95 ���'! ��"(+��"�,#  �% .���$,�.�/�� �% "*(/�! 

��� ��""$$. 	.�#+#*# $# &��#0��$% .�'#6# $% $ �+� $% .� 
,��!,�.�/�� �% $ .�/�� �% �#��.�" �"�$. 
��� 51-96 ��"��,! 0���,!# �0 #�(7�6$#. 	�6$# �#2 $)#"&$# 

��#��,� $3 .�/�� �% �#��.�" �"�$ $ '#��+! $".!�� $%. 
��� 54-96 
"�� �,&$ 0���,�0� .�/����(7# $3 �,��'��$)#"&$#. 

��+(*$ $ �����#$. 	�6$# �#2 $)#"&$# ��#��,� $3. �#��+! $".!�� $%. 
�
:-85 ���,$*� ("���%"�,� ;*#&���("�� �,�&. - �.: 

:����	��	������, 1985. - 640 ". 

3. ����)����	� 

�  �"��36$2 ���'�2 .�$'# 31�"3 "*#+(16$# �#�'$ ! " 
"���,#�"�,(16$'$ �.�#+#*# $3'$ $ "�&��6# $3'$. 
5 ./. �#�'$  	.�#+#*# $# ��&('# �,  � 

�" �,� $$ &�����0� 
+� � �.�#+#*# $# 

1 �,��'��$)#"&�3 
("�� �,&� 0���,�0� 

.�/����(7# $3 (�
��) 

��,�&(. �"�- "��4$� �� !2 
�#2 $)#"&$2 "�#+"�, 

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

"�"��,� 

 

2 ����,!% �0 #�(7�6$% 
"�"��, (�	�) 

 ��� 51-96 

3 �# ���*$��,�  �3 
�,��'��$)#"&�3 ("-
�� �,&� 0���,�0� 
.�/����(7# $3 

�
��, "�+#�/�6�3 �����#$ 
('�+(*$) " �	�, 

���'#6#  !# , "�� 4$$ 
.�/����(7# $3, $ 

.�#+ �� �)#  �3 +*3 ��6$-

 



�! +,(2 $ ��*## .�'#6# $% 
4 ��+(*- �3 �,��'�-

�$)#"&�3 ("�� �,&� 
0���,�0� .�/����(7# $3 

�
��, "�+#�/�6�3 �+$  $*$ 
 #"&�*-&� '�+(*#% " �	�, 
���'#6#  !2  #.�"�#+"�-
,#  � , ��6$6�#'�' 

.�'#6# $$ $*$ �3+�' "  $' 

 

5 �����#3 0���,�0� .�-
/����(7# $3 

 ��� 54-96 

6 ��+(*- 0���,�0� .�-
/����(7# $3 

 ��� 54-96 

7 ����,!% �0 #�(7�6$% 
"�"��, (�	�) 

 ��� 51-96 

8 ��"�+�& 
"���%"�,� +*3 ,!.("&� $ 
��".�#+#*# $3 �	� , 
��6$6�#'�' .�'#6# $$ 

 

9 � #�4$�  �"�- �
�� ��#'3 �� '�'# �� 
8��'$��,� $3 "$0 �*�  � 
.("& �
�� +�  �)�*� 

$"�#)# $3 �	� $�  �"�+&� , 
��6$6�#'�# .�'#6# $# �#� 
()#�� ,�#'# $ ��+#�/&$ 

 

10 ���+�*/$�#*- �"�- 
(,�#'3) .�+�)$ �	� 

τ���,
 

��#'3 "  �)�*� $"�#)# $3 
�	� $�  �"�+&� +� '�'# �� 
,!.("&� $� ("�� �,&$ 
��")#� �% '�""! �	�, 

 #��2�+$'�% +*3 �(7# $3 
.�/��� , ��6$6�#'�' 

.�'#6# $$ 

 

11 ���'��$, �3 ��9#' �3 
�0 #�(7�6�3 

&� 4# ���4$3 ��, % ��.  

���$�,#+# $# '$ $'�*- �% 
��9#' �% �0 #�(7�6#% 
&� 4# ���4$$ �	�  � 

&�;88$4$# � �#��.�" �"�$, 
��, !% 1,2 

 

12 ���'��$, �3 '�""�,�3 
�0 #�(7�6�3 

&� 4# ���4$3  q�, &0⋅'-3 

���$�,#+# $#  ��'��$, �% 
��9#' �% &� 4# ���4$$ 
�	�  � .*�� �"�- �	� , 
0���,�% 8��# .�$ �#'-

.#���(�# 20 °� $ +�,*# $$ 
0,1 �.� 

 

13 ����'#�� 
 #0#�'#�$) �"�$ 
.�'#6# $3  

 δ= ΣFH /VP,'-1 

�#*$)$ �, 2���&�#�$�(16�3 
 #0#�'#�$) �"�- 

��6$6�#'�0� .�'#6# $3 $ 
.�#+"��,*316�3 "���% 
�� �7# $# "(''�� �% 
.*�6�+$ .�"��3  � 

��&�!�!2 .��#'�, & ��9#'( 
��6$6�#'�0� .�'#6# $3 

 

14 ��#.# - 
 #0#�'#�$) �"�$, % 

	� �7# $# .*�6�+$ 
.�"��3  � ��&�!�!2 
.��#'�, & .*�6�+$ 

�0��/+�16$2  &� "��(&4$% 

 

15 ��&"$'�*- �# $�-
�!��) �# +�,*# $# , 
.�'#6# $$ ��, ��� 

��&"$'�*- �# � �)# $# 
+�,*# $3 , ��6$6�#'�' 
.�'#6# $$ .�$ ,!.("&# , 
 #0� ��")#� �0� &�*$)#"�,� 

�	� 

 

16 �#�#�, �	�  �	�� 12.3.046-91 
17 ��.�" �	�  �	�� 12.3.046-91 
18 ��&"$'�*- !% ���'#� 

"��($ �	� 
��""��3 $# ��  �"�+&� +� 
"#)# $3, 0+# "&���"�- 
0���,��+(7 �% "'#"$ 

"�"��,*3#�  # '# ## 1,0 '/" 

 

19 �#"� !% , .("& 
(,&*1)# $#) 

 ��� 54 - 96 

4. ��- 	� ��������	� 

4.1. 	" �6# $# �+� $%, "���(/# $% $ .�'#6# $% �
�� +�*/ � 
,!.�* 3�-"3 , "���,#�"�,$$ " .��#&� �% +�&('# ��4$#%, ���������  �% 
$ (�,#�/+#  �% "�0*�" � ��$� 11-01-95. 

4.2. �
��  � �" �,# 0���,!2 �0 #�(7�6$2 "�"��,�, .�$'# 31�"3 
+*3 *$&,$+�4$$ .�/���, &*�""�, �, �, � .� �	�� 27331 $ 
;*#&�������(+�,� $3 (;*#&���("�� �,�& "  �.�3/# $#'  # ,!7# 
(&���  !2 , ��  � $".�*-�(#'!# �	�), " .���'#���'  #0#�'#�$) �"�$ 
 # ��*## 0,07 '-1 $ "�#.# -1  #0#�'#�$) �"�$  # ��*## 2,5 %. 



4.3. �
��  � �" �,# �	�  # +�*/ ! .�$'# 3�-"3 +*3 �(7# $3 
.�/���,: 

- ,�*�& $"�!2, "!.()$2, .��$"�!2 $ +�(0$2 0��1)$2 '��#�$�*�,, 
"&*�  !2 & "�'�,��0��� $1 $ ($*$) �*# $1 , (��$ ��9#'� ,#6#"�,� 
(+�#,#" !# �.$*&$, 2*�.�&, ���,3 �3 '(&� $ +�.); 

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

- 0$+�$+�, '#��**�, $ .$��8�� !2 ,#6#"�,; 
- .���7&�, '#��**�, ( ���$%, &�*$%, '�0 $%, �$��  $ +�.). 

5. ������	�����	� ��
� 

 5.1. 	�< �� �	
	����� � ����	����� 

5.1.1. ���#&�$��,� $#, '� ��/ $ ;&".*(���4$1 �
�� "*#+(#� 
.��$�,�+$�- , "���,#�"�,$$ " ��#��,� $3'$  �"��36$2 ���', +�(0$2 
+#%"�,(16$2  ��'��$, !2 +�&('# ��, , )�"�$, &�"�16#%"3 ("�� �,�& 
0���,�0� .�/����(7# $3, $ " ()#��' �#2 $)#"&�% +�&('# ��4$$  � 
;*#'# �! �
��. 

5.1.2. �
�� ,&*1)�#� , "#�3: 
- '�+(*$ (�����#$) +*3 2�� # $3 $ .�+�)$ 0���,�0� �0 #�(7�6#0� 

"�"��,�; 
- ��".�#+#*$�#*- !# ("���%"�,�; 
- '�0$"���*- !# $ ��".�#+#*$�#*- !# ��(��.��,�+! "  #��2�+$'�% 

��'��(��%; 
-  �"�+&$ +*3 ,!.("&� $ ��".�#+#*# $3 �	� , ��6$6�#'�' ��9#'#; 
- .�/�� !# $�,#6��#*$, �#2 �*�0$)#"&$# +��)$&$, ;*#&���&� -

��&� !# '� �'#��! $ +�.; 
 - .�$���! $ ("���%"�,� &� ���*3 $ (.��,*# $3 �
��; 
- ("���%"�,�, 8��'$�(16$# &�'� + !# $'.(*-"! ��&*1)# $3 

"$"�#' ,# �$*34$$, &� +$4$� $��,� $3, ,��+(7 �0� ���.*# $3 $ 
�#2 �*�0$)#"&�0� ����(+�,� $3 , ��6$6�#'�' .�'#6# $$; 

- ("���%"�,�, 8��'$�(16$# $ ,!+�16$# &�'� + !# $'.(*-"! +*3 
��&�!�$3 .���$,�.�/�� !2 &*�.� �,, ��"*� �& ,# �$*34$�  !2 
&�����, $ �. ..; 

- ("���%"�,� +*3 "$0 �*$��4$$ � .�*�/# $$ +,#�#% , ��6$6�#'�' 
.�'#6# $$; 

- ("���%"�,� �,(&�,�% $ ",#��,�% "$0 �*$��4$$ $ �.�,#6# $3 � 
"�����!,� $$ ("�� �,&$ $ .("&# 0���; 

- 7*#%8! .�/�� �% "$0 �*$��4$%, ;*#&��$)#"&$# 4#.$ .$�� $3, 
(.��,*# $3 $ &� ���*3 �
��. 

5.1.3. �".�* # $# ����(+�,� $3, ,2�+36#0� , "�"��, �
��, 
�.�#+#*3#�"3 .��#&��' $ +�*/ � "���,#�"�,�,��- ��#��,� $3' �	�� 
12.3.046, ��� 54-96, �
:-85 $ +�(0$2 +#%"�,(16$2  ��'��$, !2 
+�&('# ��,. 

5.1.4. �"2�+ !'$ +�  !'$ +*3 ��")#�� $ .��#&�$��,� $3 �
�� 
3,*31�"3: 

- 0#�'#��$)#"&$# ���'#�! .�'#6# $3 (+*$ �, 7$�$ � $ ,!"��� 
�0��/+�16$2 &� "��(&4$%); 

- &� "��(&4$3 .#�#&�!�$% $ ��".�*�/# $# $ /# #� !2 &�''(-
 $&�4$%; 

- .*�6�+- .�"��3  � ��&�!�!2 .��#'�, , �0��/+�16$2 
&� "��(&4$32; 

- .�#+#*- � +�.("�$'�# +�,*# $# , ��6$6�#'�' .�'#6# $$ ($� 
("*�,$3 .��) �"�$ "���$�#*- !2 &� "��(&4$% $*$ ���'#6#  �0� , 
.�'#6# $$ ����(+�,� $3); 

- +$�.���  �#'.#���(�!, +�,*# $3 $ ,*�/ �"�$ , ��6$6�#'�' 
.�'#6# $$ $ , .�'#6# $$, , &�����' ���'#6�1�"3 "�"��, !# )�"�$ 
�
��; 

- .#�#)# - $ .�&����#*$ .�/�� �% �.�" �"�$ ,#6#"�, $ '��#�$�*�,, 
 �2�+36$2"3 , .�'#6# $$, $ "���,#�"�,(16$% $' &*�"" .�/��� .� 
�	�� 27331; 

- �$., ,#*$)$ � $ "2#'� ��".�#+#*# $3 ��,�� �%  �0�(�&$; 



-  ��'��$, �3 ��9#' �3 �0 #�(7�6�3 &� 4# ���4$3 �	�; 
-  �*$)$# $ 2���&�#�$"�$&� "$"�#' ,# �$*34$$, &� +$4$� $��,� $3 

,��+(2�, ,��+(7 �0� ���.*# $3; 
- 2���&�#�$"�$&� $ ��""�� �,&� �#2 �*�0$)#"&�0� ����(+�,� $3; 
- &��#0��$3 .�'#6# $% .� ��� 105-95 $ &*�""! ��  .� �
:-85; 
-  �*$)$# *1+#% $ .(�$ $2 ;,�&(�4$$. 
 5.1.5. ��")#� �
�� ,&*1)�#�: 
- �.�#+#*# $# ��")#� �% '�""! �	�,  #��2�+$'�% +*3 �(7# $3 

.�/���; 
- �.�#+#*# $# .��+�*/$�#*- �"�$ .�+�)$ �	�; 
- �.�#+#*# $# +$�'#��� ��(��.��,�+�, ("�� �,&$, �$.� $ 

&�*$)#"�,�  �"�+&�,; 
- �.�#+#*# $# '�&"$'�*- �0� $��!��) �0� +�,*# $3 .�$ .�+�)# 

�	�; 
- �.�#+#*# $#  #��2�+$'�0� �#�#�,� �	� $ �����#% ('�+(*#%) +*3 

4# ���*$��,�  !2 ("�� �,�& $*$ ��.�"� �	� $ '�+(*#% +*3 '�+(*- !2 
("�� �,�&; 

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

&�*$)#"�,�  �"�+&�, +*3 ("�� �,&$  $�&�0� +�,*# $3 " +,(�&$"-1 
(0*#��+� .�$,#+#  , �#&�'# +(#'�' .�$*�/# $$ 4. �*3 ("�� �,&$ 
,!"�&�0� +�,*# $3 " +,(�&$"-1 (0*#��+� $ +�(0$2 0���, ��")#� 
.��$�,�+$�"3 .� '#��+$&�', "�0*�"�,�  !' , ("�� �,*#  �' .��3+&#. 

5.1.6. �
�� +�*/ ! ��#".#)$,��- .�+�)( , ��6$6�#'�# .�'#6# $# 
 # '# ## ��")#� �% '�""! �	�, .�#+ �� �)#  �% +*3 �(7# $3 .�/���, 
�� ,�#'3, (&���  �# , .. 2 ��3���#*- �0� .�$*�/# $# 1. 

5.1.7. �
�� +�*/ ! ��#".#)$,��- ��+#�/&( ,!.("&� �	�  � ,�#'3, 
 #��2�+$'�# +*3 ;,�&(�4$$ *1+#% .�"*# .�+�)$ ",#��,�0� $ �,(&�,�0� 
�.�,#6# $3, �"�� �,&$ ,# �$*34$�  �0� ����(+�,� $3, ��&�!�$3 
,��+(7 !2 ��"*� �&, .���$,�.�/�� !2 &*�.� �, $ �. +.,  �  # '# ## 10 
". �#��2�+$'�# ,�#'3 ;,�&(�4$$ �.�#+#*3#�"3 .� �	�� 12.1.004. 
�"*$  #��2�+$'�# ,�#'3 ;,�&(�4$$  # .�#,!7�#� 30 ", � ,�#'3 

�"�� �,&$ ,# �$*34$�  �0� ����(+�,� $3, ��&�!�$3 ,��+(7 !2 
��"*� �&, .���$,�.�/�� !2 &*�.� �, $ �. +. ��#,!7�#� 30 ", �� '�""� 
�	� +�*/ � ��"")$�!,��-"3 $� ("*�,$3 $'#16#%"3 , '�'# � ,!.("&� 
�	� ,# �$*34$$ $ ($*$)  #0#�'#�$) �"�$. 

5.1.8. 	���(+�,� $# $ +*$ ( ��(��.��,�+�,  #��2�+$'� ,!�$���- 
$� ("*�,$3, )�� $ #�4$�  �"�- �����! �
��  # +�*/ � .�#,!7��- 15 
". 

5.1.9. �$"�#'� ��".�#+#*$�#*- !2 ��(��.��,�+�, �
��, &�& 
.��,$*�, +�*/ � �!�- "$''#��$) �%. 

5.1.10. ��(��.��,�+! �
�� , .�/����.�" !2 �� �2 "*#+(#� 
,!.�* 3�- $� '#��**$)#"&$2 ��(�. �*3 "�#+$ # $3 '�+(*#% " 
&�**#&����' $*$ '�0$"���*- !' ��(��.��,�+�' +�.("&�#�"3 
.�$'# 3�- �(&�,� ,!"�&�0� +�,*# $3. 

"*�, !% .��2�+ .��(+$�#*- !2 ��(��.��,�+�, "� ".�$ &*#��'$ 

"*#+(#� .�$ $'��- ��, !' 15 ''. 
5.1.11. ��#+$ # $# ��(��.��,�+�, , ("�� �,&�2 .�/����(7# $3 

"*#+(#�, &�& .��,$*�, ,!.�* 3�-  � ",��&# $*$ �#�-��,!2 "�#+$ # $32. 
5.1.12. ��(��.��,�+! $ $2 "�#+$ # $3 , �
�� +�*/ ! 

��#".#)$,��- .��) �"�- .�$ +�,*# $$, ��, �' 1,25 ����, $ 
0#�'#�$) �"�- .�$ +�,*# $$, ��, �' ����. 

5.1.13. �� ".�"��( 2�� # $3 0���,�0� �0 #�(7�6#0� "�"��,� �
�� 
���+#*31�"3  � 4# ���*$��,�  !# $ '�+(*- !#. 

5.1.14. 	���(+�,� $# �
�� " 4# ���*$��,�  !' 2�� # $#' �	� 
"*#+(#� ���'#6��- , "�� 4$32 .�/����(7# $3. 
��'#6# $3 "�� 4$% .�/����(7# $3 +�*/ ! �!�- ��+#*# ! �� 

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

��".�*�0��- , .�+,�*# $*$  � .#�,�' ;��/# �+� $%. ��.("&�#�"3 



���'#6# $# "�� 4$$ .�/����(7# $3 ,!7# .#�,�0� ;��/�, .�$ ;��' 
.�+9#' �-��� ".��� !# ("���%"�,� �+� $%, "���(/# $% +�*/ ! 
��#".#)$,��- ,��'�/ �"�- +�"��,&$ ����(+�,� $3 & '#"�( ("�� �,&$ $ 
.��,#+# $3 ;&".*(���4$�  !2 �����. �!2�+ $� "�� 4$$ "*#+(#� 
.�#+("'���$,��-  ��(/(,  � *#"� $) (1 &*#�&(, $'#16(1 ,!2�+ 
 ��(/(, , ,#"�$�1*- $*$ , &��$+��, .�$ ("*�,$$, )�� ��""��3 $# �� 
,!2�+� $� "�� 4$$ +� *#"� $) �% &*#�&$  # .�#,!7�#� 25 ' $ , ;��� 
&��$+��  #� ,!2�+�, ., .�'#6# $3 &��#0��$% �, � $ �, �� $"&*1)# $#' 
.�'#6# $%, ����(+�,�  !2 �,��'��$)#"&$'$ ("�� �,&�'$ 
.�/����(7# $3. 
��$'#)� $#. ����#�'$)#"&(1 #'&�"�- +*3 2�� # $3 �	� 

+�.("&�#�"3 ("�� �,*$,��- , # .�'#6# $3 " ("���%"�,�'  �,#"� +*3 
��6$�! �� �"�+&�, $ "�* #) �% ��+$�4$$ " "#�)��!' �0��/+# $#' .� 
.#�$'#��( .*�6�+&$. 

5.1.15. ��'#6# $3 "�� 4$% .�/����(7# $3 +�*/ ! �!�- ,!"���% 
 # '# ## 2,5 ' +*3 ("�� �,�& " ��**� �'$. �$ $'�*- �3 ,!"��� 
.�'#6# $3 .�$ $".�*-��,� $$ $���#�'$)#"&�% #'&�"�$ �.�#+#*3#�"3 
,!"���% "�'�% #'&�"�$ " ()#��' ��#".#)# $3 ��""��3 $3 ��  ## +� 
.���*&�  # '# ## 1 '. 
� .�'#6# $32 +�*/ � �!�- �#'.#���(�� �� 5 +� 35 °�, 

�� �"$�#*- �3 ,*�/ �"�- ,��+(2�  # ��*## 80 % .�$ 25 °�, 
�",#6#  �"�- -  # '# ## 100 *& .�$ *1'$ #"4# � !2 *�'.�2 $*$  # 
'# ## 75 *& .�$ *�'.�2  �&�*$,� $3. 
�,��$% �# �",#6# $# +�*/ � "���,#�"�,�,��- ��#��,� $3' ��$� 

23.05.07-85. 
��'#6# $3 "�� 4$% +�*/ ! �!�- ����(+�,� ! .�$��) �-,!�3/ �% 

,# �$*34$#% "  # '# ## +,(&��� !' ,��+(2���'# �' , �#)# $# 1 ). 
��� 4$$ +�*/ ! �!�- ����(+�,� ! �#*#8�  �% ",3�-1 " 

.�'#6# $#' +#/(� �0� .#�"� �*�, ,#+(6$' &�(0*�"(��) �# 
+#/(�"�,�. 

 ,2�+� , .�'#6# $# "�� 4$$ +�*/ � �!�- ("�� �,*# � ",#��,�# 

���*� "��� 4$3 .�/����(7# $3". 
5.1.16. 	���(+�,� $# '�+(*- !2 ("�� �,�& 0���,�0� .�-

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

5.1.17. ���'#6# $# ("���%"�, '#"� �0� .("&� '�+(*#%, �����#% $ 
��".�#+#*$�#*- !2 ("���%"�, +�*/ � �!�-  � ,!"��#  # ��*## 1,7 ' �� 
.�*�. 

5.1.18. ���'#6# $# ����(+�,� $3 4# ���*$��,�  !2 $ '�+(*- !2 
�
�� +�*/ � ��#".#)$,��- ,��'�/ �"�- #0� ��"*(/$,� $3. 

5.1.19. �!��� �$.�  �"�+&�, �.�#+#*3#�"3 $2 ;&".*(���4$�  !'$ 
2���&�#�$"�$&�'$ +*3 &� &�#� �0� �	�, (&���  !'$ , �#2 $)#"&�% 
+�&('# ��4$$  �  �"�+&$. 

5.1.20. ��"�+&$ +�*/ ! ���'#6��-"3 , ��6$6�#'�' .�'#6# $$ 
��&$' ������', )���! ��#".#)$�- &� 4# ���4$1 �	� .� ,"#'( ��9#'( 
.�'#6# $3  #  $/#  ��'��$, �%. 

5.1.21. ��� $4� ��"2�+�, '#/+( +,('3 &��% $'$  �"�+&�'$  � 
�+ �' ��".�#+#*$�#*- �' ��(��.��,�+#  # +�*/ � .�#,!7��- 20 %. 

5.1.22. � �
�� +�*/ ! �!�- .�#+("'���# ! ("���%"�,�, 
$"&*1)�16$# ,��'�/ �"�- ��"��# $3  �"�+&�, .�$ ,!.("&# �	�.                      

5.1.23. � �+ �' .�'#6# $$ +�*/ ! .�$'# 3�-"3  �"�+&$ ��*-&� 
�+ �0� �$.�. 

5.1.24. ��$ ��".�*�/# $$  �"�+&�, , '#"��2 $2 ,��'�/ �0� 
'#2� $)#"&�0� .�,�#/+# $3 � $ +�*/ ! �!�- ��6$6# !. 

5.1.25. 	&��"&� "�"��, !2 )�"�#% ("�� �,�&, ,&*1)�3 ��(��.��,�+!, 
+�*/ � "���,#�"�,�,��- �	�� 12.4.026 $ ����"*#,!' "�� +����'.  
��(��.��,�+! ("�� �,�& $ '�+(*$, ��".�*�/#  !# , .�'#6# $32, & 

&����!' .�#+93,*31�"3 �"��!# ��#��,� $3 .� ;"�#�$&#, '�0(� �!�- 
�&��7# ! , "���,#�"�,$$ " ;�$'$ ��#��,� $3'$. 

5.1.26. ��6$� �% &��"&�% +�*/ ! �!�- �&��7# ! ,"#  ��(/ !# 
.�,#�2 �"�$ ��(��.��,�+�, , "���,#�"�,$$ " �	�� 9.032 $ �	�� 



14202. 
5.1.27. 	���(+�,� $#, $�+#*$3 $ '��#�$�*!, .�$'# 3#'!# , �
��, 

+�*/ ! $'#�- +�&('# �!, (+�"��,#�316$# $2 &�)#"�,�, $ 
"���,#�"�,�,��- ("*�,$3' .�$'# # $3 $ ".#4$8$&�4$$ .��#&��. 

5.1.28. �
�� 4# ���*$��,�  �0� �$.� &��'# ��")#� �0� +�*/ ! 
$'#�- 100 % �#�#�, 0���,�0� �0 #�(7�6#0� "�"��,�. �����#$ ('�+(*$) 
+*3 2�� # $3 �" �, �0� $ �#�#�, �0� �	� +�*/ ! $'#�- ��**� ! 
�+ �0� �$.����'#�� $ �!�- ��.�* # ! �+$ �&�,!' &�*$)#"�,�' 
0���,�0� �0 #�(7�6#0� "�"��,�. 

5.1.29. �
�� '�+(*- �0� �$.�, $'#16$#  � ��9#&�# '�+(*$ 
0���,�0� .�/����(7# $3 �+ �0� �$.����'#��, +�*/ ! $'#�- ��.�" �	� 
$� ��")#�� 100 % ��'# ! , ("�� �,&#, ��6$6�16#% .�'#6# $# 
 �$��*-7#0� ��9#'�. 
�"*$  � �+ �' ��9#&�# #"�-  #"&�*-&� '�+(*- !2 ("�� �,�& " 

'�+(*3'$ ��� �0� �$.����'#��, �� ��.�" �	� +�*/#  ��#".#)$,��- 
,�""�� �,*# $# ������".�"�� �"�$ ("�� �,�&, ��6$6�16$2 
.�'#6# $3  �$��*-7#0� ��9#'� '�+(*3'$ &�/+�0� �$.����'#��. 
��.�" �	� +�*/#  2�� $�-"3  � "&*�+# ��9#&��. 
 5.1.30. ��$  #��2�+$'�"�$ $".!�� $% �
�� ��.�" �	�  � 

.��,#+# $# ;�$2 $".!�� $% .�$ $'�#�"3 $� ("*�,$3 ��6$�! 

.�'#6# $3  �$'# -7#0� ��9#'�, #"*$  #� +�(0$2 ��#��,� $%. 
5.1.31. 	���(+�,� $#, .�$'# 3#'�# +*3 �
��, +�*/ � $'#�- "��& 

"*(/�!  # '# ## 10 *#�. 

5.2. ��- 	� ��������	� � �	������  
.��������������	�, ��������, �	
���	��/		 	 

.����������
��	� ��
� 

5.2.1. ��#+"�,� ;*#&���(.��,*# $3 �
�� +�*/ ! ��#".#)$,��-: 
- �,��'��$)#"&$% .("& ("�� �,&$; 
- ��&*1)# $# $ ,�""�� �,*# $# �#/$'� �,��'��$)#"&�0� .("&�; 
- �,��'��$)#"&�# .#�#&*1)# $# ;*#&���.$�� $3 " �" �, �0� 

$"��) $&�  � �#�#�, !% .�$ ��&*1)# $$  �.�3/# $3  � �" �, �' 
$"��) $&# " .�"*#+(16$' .#�#&*1)# $#'  � �" �, �% $"��) $& 
;*#&���.$�� $3 .�$ ,�""�� �,*# $$  �  #'  �.�3/# $3; 

- +$"�� 4$�  !% .("& ("�� �,&$; 
- ��&*1)# $# �,(&�,�% "$0 �*$��4$$; 
- ��+#�/&( ,!.("&� �	�  � ,�#'3,  #��2�+$'�# +*3 ;,�&(�4$$ 

*1+#% $� .�'#6# $3, ��&*1)# $# ,# �$*34$$ $ �. +.,  �  # '# ## 10 "; 
- 8��'$��,� $# &�'� + �0� $'.(*-"�  � ,!2�+�2 $� ;*#&����..���-

�(�! +*3 $".�*-��,� $3 , "$"�#'�2 (.��,*# $3 �#2 �*�0$)#"&$' $ 
;*#&����#2 $)#"&$' ����(+�,� $#' ��9#&��, "$"�#'�'$ �.�,#6# $3 � 
.�/��#, +!'�(+�*# $3, .�+.��� ,��+(2�, � ��&/# +*3 ��&*1)# $3 
,# �$*34$$, &� +$4$� $��,� $3, ,��+(7 �0� ���.*# $3; 

- �,��'��$)#"&�# $*$ �() �# ��&*1)# $# �,(&�,�% $ ",#��,�% 
"$0 �*$��4$$ � .�/��#, � "�����!,� $$ $  #$".��, �"�$ ("�� �,&$. 
��$'#)� $3: 1. �#"� !% .("& +�*/#  �!�- $"&*1)#  $*$ 

�*�&$��,�  , '�+(*- !2 ("�� �,&�2, , &����!2 '�+(*$ 0���,�0� 
.�/����(7# $3 ���'#6# ! , (��$ ��6$6�#'�0� .�'#6# $3. 2. �*3 
4# ���*$��,�  !2 ("�� �,�& $ '�+(*- !2 ("�� �,�& " '�+(*3'$, 
���'#6#  !'$ , # ��6$6�#'�0� .�'#6# $3, '�+(*$ (�����#$) +�*/ ! 
$'#�- '#"� !% .("&. 3. ��$  �*$)$$ ��'& (��% "$"�#'!, 
��"*(/$,�16#% ��*-&� +�  �# .�'#6# $#, +�.("&�#�"3  # ��&*1)��- 
,# �$*34$1, &� +$4$� $��,� $#, ,��+(7 �# ���.*# $# .�"*# .�+�)$ , 
 #0� �	�. 

5.2.2. ���'$��,� $# &�'� + �0� $'.(*-"� �,��'��$)#"&�0� .("&� 
("�� �,&$ 0���,�0� .�/����(7# $3  #��2�+$'� �"(6#"�,*3�- �� +,(2 
�,��'��$)#"&$2 .�/�� !2 $�,#6��#*#% , �+ �' $*$ ��� !2 7*#%8�2, 
�� +,(2 ;*#&���&� ��&� !2 '� �'#���,, +,(2 "$0 �*$������, +�,*# $3, 
+,(2 �#2 �*�0$)#"&$2 +��)$&�, $*$ +�(0$2 ("���%"�,. 

5.2.3. 
"���%"�,� +$"�� 4$�  �0� .("&� "*#+(#� ���'#6��- ( 
;,�&(�4$�  !2 ,!2�+�, " ��(/$ ��6$6�#'�0� .�'#6# $3 $*$ 
.�'#6# $3, & &�����'( �� �"3�"3 ��6$6�#'!# &� �*, .�+.�*-#, 



.��"��� "�,� �� .�+,#" !' .���*&�'. 
��.("&�#�"3 ���'#6# $# ("���%"�, +$"�� 4$�  �0� .("&� , 

.�'#6# $$ +#/(� �0� .#�"� �*� .�$ ��3���#*- �% $ +$&�4$$ �#/$'� 
�����! �
��. 

5.2.4. 
"���%"�,� +$"�� 4$�  �0� .("&� ("�� �,�& +�*/ ! �!�- 
��6$6# ! , "���,#�"�,$$ " �	�� 12.4.009. 

5.2.5. �
��, ��6$6�16$# .�'#6# $3, , &����!2 .�$"(�"�,(1� 
*1+$, +�*/ ! $'#�- ("���%"�,� ��&*1)# $3 �,��'��$)#"&�0� .("&� , 
"���,#�"�,$$ " ��#��,� $3'$ �	�� 12.4.009. 

5.2.6. ��$ ��&�!,� $$ +,#�#% , ��6$6�#'�# .�'#6# $# �
�� 
+�*/ � ��#".#)$,��- �*�&$��,&( �,��'��$)#"&�0� .("&� ("�� �,&$ " 
$ +$&�4$#% �*�&$��,�  �0� "�"��3 $3 .� .. 5.2.15. 

5.2.7. 
"���%"�,� ,�""�� �,*# $3 �#/$'� �,��'��$)#"&�0� .("&� 
�
�� "*#+(#� ���'#6��- , .�'#6# $$ +#/(� �0� .#�"� �*�. ��$ 
 �*$)$$ ��6$�! ��  #"� &4$� $��,�  �0� +�"�(.� & ("���%"�,�' 
,�""�� �,*# $3 �#/$'� �,��'��$)#"&�0� .("&� �
�� ;�$ ("���%"�,� 
'�0(� �!�- ���'#6# ! ( ,2�+�, , ��6$6�#'!# .�'#6# $3. 

5.2.8. 	���(+�,� $# �
�� +�*/ � ��#".#)$,��- �,��'��$)#"&$% 
&� ���*-: 

- 4#*�"� �"�$ 7*#%8�, .�/�� �% "$0 �*$��4$$ .� ,"#% $2 +*$ #; 
- 4#*�"� �"�$ ;*#&��$)#"&$2 .("&�,!2 4#.#% ( � ���!,); 
- +�,*# $3 ,��+(2� , .��(+$�#*- �% "#�$, .("&�,!2 ��**� �2; 
- ",#��,�% $ �,(&�,�% "$0 �*$��4$$ (�,��'��$)#"&$ $*$ .� ,!��,(). 
5.2.9. ��$  �*$)$$  #"&�*-&$2  �.��,*# $% .�+�)$ �	� �����#$ 

('�+(*$) $ ��".�#+#*$�#*- !# ("���%"�,�, ("�� �,*#  !# , "�� 4$$ 
.�/����(7# $3, +�*/ ! $'#�- ���*$)&$ " (&��� $#' ��6$6�#'�0� 
.�'#6# $3 ( �.��,*# $3). 

5.2.10. � .�'#6# $32, ��6$6�#'!2 ("�� �,&�'$ ��9#' �0� 0���,�-
0� .�/����(7# $3, $ .#�#+ ,2�+�'$ ,  $2 +�*/ � .�#+("'���$,��-"3 
"$0 �*$��4$3 , "���,#�"�,$$ " �	�� 12.4.009. 
� �*�0$) �% "$0 �*$��4$#% +�*/ ! �!�- ����(+�,� ! "'#/ !# 

.�'#6# $3, $'#16$# ,!2�+ ��*-&� )#�#� ��6$6�#'!# .�'#6# $3, � 
��&/# .�'#6# $3, $'#16$# ��6$6�#'!# &� �*!, .�+.�*-3 $ 
.��"��� "�,� �� .�+,#" !' .���*&�'. ��$ ;��' ",#��,�# ���*� "��� - 
(2�+$!", "��� -  # ,2�+$�-" $ ("���%"�,� .�#+(.�#+$�#*- �% �,(&�,�% 
"$0 �*$��4$$ ("�� �,*$,�1�"3 ��6$'$ +*3 ��6$6�#'�0� .�'#6# $3 $ 
��6$6�#'!2 .��"��� "�, (&� �*�,, .�+.�*-3, �� .�+,#" !' .���*&�') 
+�  �0� .�'#6# $3, � .�$ ��6$�# ��*-&� (&���  !2 .��"��� "�, - 
��6$'$ +*3 +�  !2 .��"��� "�,. 

5.2.11. �#�#+ ,2�+�' , ��6$6�#'�# .�'#6# $# $*$ .�'#6# $#, & 
&�����'( �� �"$�"3 ��6$6�#'!% &� �* $*$ .�+.�*-#, .��"��� "�,� �� 
.�+,#" !' .���*&�',  #��2�+$'� .�#+("'���$,��- ",#��,(1 
$ +$&�4$1 �#/$'� �����! �
��. 

5.2.12. � .�'#6# $32 "�� 4$% 0���,�0� .�/����(7# $3 +�*/ � 
�!�- ",#��,�3 "$0 �*$��4$3, 8$&"$�(16�3: 

-  �*$)$#  �.�3/# $3  � ,,�+�2 ����)#0� $ �#�#�, �0� $"��) $&�, 
.$�� $3; 

- ���!, ;*#&��$)#"&$2 4#.#% .$��.���� �, $*$ ;*#&���'�0 $��,; 
- .�+# $# +�,*# $3 , .��(+$�#*- !2 ��(��.��,�+�2  � 0,05 ��� $ 

.("&�,!2 ��**� �2  � 0,2 ��� " ��"7$8��,&�% .�  �.��,*# $3'; 
- "�����!,� $# �
�� " ��"7$8��,&�% .�  �.��,*# $3'. 
 5.2.13. � .�'#6# $$ .�/�� �0� .�"�� $*$ +�(0�' .�'#6# $$ " 

.#�"� �*�', ,#+(6$'   &�(0*�"(��) �# +#/(�"�,�, +�*/ � �!�- 

.�#+("'���# � ",#��,�3 $ �,(&�,�3 "$0 �*$��4$3: 
- � ,�� $& �,# $$ .�/��� " ��"7$8��,&�% .�  �.��,*# $3'; 
- � "�����!,� $$ �
��, " ��"7$8��,&�% .�  �.��,*# $3' $ 

.�"�(.*# $$ �	� , ��6$6�#'�# .�'#6# $#; 
- �� $")#� �,# $$  �.�3/# $3 �" �, �0� $"��) $&� .$�� $3; 
- �  #$".��, �"�$ �
�� " ��"7$8��,&�% .�  �.��,*# $3'. 
 5.2.14. � �
�� �,(&�,!# "$0 �*! � .�/��# $ "�����!,� $$ 

("�� �,&$ +�*/ ! ��*$)��-"3 �� �*- �"�-1 �� "$0 �*�, � 
 #$".��, �"�$. 



5.2.15. � .�'#6# $$ " .#�"� �*�', ,#+(6$' &�(0*�"(��) �# 
+#/(�"�,�, ��&/# +�*/ � �!�- .�#+("'���# � ��*-&� ",#��,�3 
"$0 �*$��4$3: 

- � �#/$'# �����! �
��; 
- �� ��&*1)# $$ �,(&�,�% "$0 �*$��4$$ � .�/��#; 
- �� ��&*1)# $$ �,(&�,�% "$0 �*$��4$$ �  #$".��, �"�$; 
- �  �*$)$$  �.�3/# $3  � �" �, �' $ �#�#�, !2 $"��) $&�2 

.$�� $3. 
5.2.16. �
�� +�*/ ! �� �"$�-"3 & .���#�$�#*3' ;*#&���; #�0$$ 1 

&��#0��$$  �+#/ �"�$ ;*#&���" ��/# $3 "�0*�" � �
:-85. 
5.2.17. ��$ ��"(�"�,$$ �#�#�, �0� ,,�+� +�.("&�#�"3 $".�*-��,� $# 

�,�� �' !2 $"��) $&�, .$�� $3, ��#".#)$,�16$2 ������".�"�� �"�- 
�
��  # '# ## 24 ) , +#/(� �' �#/$'# $ , �#)# $#  # '# ## 30 '$  , 
�#/$'# .�/��� $*$  #$".��, �"�$. 

5.2.18. ��6$�( ;*#&��$)#"&$2 4#.#%  #��2�+$'� ,!.�* 3�- , 
"���,#�"�,$$ " �
:-85. 
�# +�.("&�#�"3 ("���%"�,� �#.*�,�% $ '�&"$'�*- �% ��6$�! , 

4#.32 (.��,*# $3, ��&*1)# $# &����!2 '�/#� .�$,#"�$ & ��&��( 
.�+�)$ �	� , ��6$6�#'�# .�'#6# $#. 

5.2.19. ���#'*# $# $ �� (*# $# ����(+�,� $3 �
�� +�*/ � 
,!.�* 3�-"3 "�0*�" � �
:-85 $ ��#��,� $3' �#2 $)#"&�% 
+�&('# ��4$$  � ����(+�,� $#. 

5.2.20. �!��� .��,�+�, $ &��#*#%, � ��&/# ".�"��! $2 .��&*�+&$ 
"*#+(#� ,!.�* 3�- , "���,#�"�,$$ " ��#��,� $3'$ �
:-85, ��$� 
3.05.06-85, ��$� 2.04.09-84 $ "�0*�" � �#2 $)#"&$' 2���&�#�$"�$&�' 
&��#*- �-.��,�+ $&�,�% .��+(&4$$. 

5.2.21. ���'#6# $# .�/�� !2 $�,#6��#*#% , (��$ ��6$6�#'�0� 
.�'#6# $3 "*#+(#� .��$�,�+$�- , "���,#�"�,$$ " ��#��,� $3'$ ��$� 
2.04.09-84 $*$ $ �0�  ��'��$, �0� +�&('# ��, #0� ��'# 316#0�. 

5.2.22. ��'#6# $3 .�/�� �0� .�"�� $*$ +�(0$# .�'#6# $3 " 
.#�"� �*�', ,#+(6$' &�(0*�"(��) �# +#/(�"�,�, +�*/ ! "���,#�"�-
,�,��- ��#��,� $3' ���+#*� 4 ��$� 2.04.09-84. 

5.3. ��������	� � ��- 	- �����  ����- ��	��  

5.3.1. ��'#6# $3, ����(+�,�  !# �
��, +�*/ ! �!�- �" �6# ! 
(&����#*3'$ , "���,#�"�,$$ " ... 5.2.11 $ 5.2.12. 

5.3.2. 	�9#'!, .*�6�+$, 0��1)�3  �0�(�&�,  �*$)$# $ ���'#�! 
��&�!�!2 .��#'�, , ��6$6�#'!2 .�'#6# $32 +�*/ ! "���,#�"�,�,��- 
.��#&�( $ .�$ "+�)# , ;&".*(���4$1 �
�� +�*/ ! �!�- 
.��&� ���*$��,� !. 

5.3.3. �#0#�'#�$) �"�- .�'#6# $%, ����(+�,�  !2 �
��,  # 
+�*/ � .�#,!7��- � �)# $%, (&���  !2 , .. 4.2. ��*/ ! �!�- .�$ 3�! 
'#�! .� *$&,$+�4$$ �#2 �*�0$)#"&$  #���" �,�  !2 .��#'�,, 
("�� �,*# ! +�,�+)$&$ +,#�#% $ +�. ��'#6# $3, .�$  #��2�+$'�"�$, 
+�*/ ! $'#�- ("���%"�,� +*3 "���"� +�,*# $3. 

5.3.4. � "$"�#'�2 ,��+(2�,�+�, ��6#��'#  �% ,# �$*34$$, 
,��+(7 �0� ���.*# $3 $ &� +$4$� $��,� $3 ,��+(2� ��6$6�#'!2 
.�'#6# $% "*#+(#� .�#+("'���$,��- ,��+(7 !# ���,��! $*$ 
.���$,�.�/�� !# &*�.� !. 

5.3.5. �*3 (+�*# $3 �	� .�"*# �&� )� $3 �����! �
��  #��2�+$'� 
$".�*-��,��- ��6#��'#  (1 ,# �$*34$1 �+� $%, "���(/# $% $ 
.�'#6# $%. ��.("&�#�"3 +*3 ;��% 4#*$ .�#+("'���$,��- .#�#+,$/ !# 
,# �$*34$�  !# ("�� �,&$. 

 

5.4. ��������	� �����������	 	 �0����  
����
�1 - �2 ���)�  

5.4.1. ���#&�$��,� $#, '� ��/,  �*�+&(, .�$#'&( $ ;&".*(���4$1 
�
�� "*#+(#� .��,�+$�- , "���,#�"�,$$ " ��#��,� $3'$ '#� 
�#��.�" �"�$, $�*�/#  !'$ ,: 

- "���,$*�2 ("���%"�,� $ �#��.�" �% ;&".*(���4$$ "�"(+�,, 
������16$2 .�+ +�,*# $#'"; 



- "���,$*�2 �#2 $)#"&�% ;&".*(���4$$ ;*#&���("�� �,�& 
.���#�$�#*#%"; 

- "���,$*�2 �#2 $&$ �#��.�" �"�$ .�$ ;&".*(���4$$ 
;*#&���("�� �,�& .���#�$�#*#% ��"; #�0� �+����"; 

- "�+$ !2 .��,$*�2 �#��.�" �"�$ .�$ ,��!, !2 ������2 (.�$ 
$".�*-��,� $$ , ("�� �,&�2 .$��.���� �,"); 

- �	�� 12.1.019, �	�� 12.3.046, �	�� 12.2.003, �	�� 12.2. 005, 
�	�� 12.4.009, �	�� 12.1.005, �	�� 27990, �	�� 28130, �
:-85, 
��� 51-96, ��� 54-96; 

-  �"��36$2 ���'�2; 
- +#%"�,(16#%  ��'��$, �-�#2 $)#"&�% +�&('# ��4$$, (�,#�/+# -

 �% , ("�� �,*#  �' .��3+&# , )�"�$, &�"�16#%"3 �
��. 
5.4.2. 
"���%"�,� '#"� �0� .("&� ("�� �,�& +�*/ ! �!�- 

�0��/+# ! $ �.*�'�$��,� !, �� $"&*1)# $#' ("���%"�, '#"� �0� 
.("&�, ("�� �,*#  !2 , .�'#6# $32 "�� 4$$ .�/����(7# $3 $*$ 
.�/�� !2 .�"��,. 

5.4.3. �2�+$�- , ��6$6�#'�# .�'#6# $# .�"*# ,!.("&� ,  #0� �	� 
$ *$&,$+�4$$ .�/��� +� '�'# �� �&� )� $3 .��,#��$,� $3 
����#7�#�"3 ��*-&� , $��*$�(16$2 "�#+"�,�2 ��6$�! ��0� �, 
+!2� $3. 

5.4.4. �2�+ , .�'#6# $# �#� $��*$�(16$2 "�#+"�, ��6$�! ��0� �, 
+!2� $3 ����#7�#�"3 ��*-&� .�"*# (+�*# $3 .��+(&��, 0��# $3 $ 
���*�/# $3 �	� +� �#��.�" �% ,#*$)$ !. 

���������� 1 
 ��	��������� 

�#��+$&� ��")#�� .���'#���, �
�� .�$ �(7# $$ ��9#' !' 
".�"���' 

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

��,=� +�� +�6 ⋅ �,                          (1) 
0+# �  - ��")#� �3 '�""� �	�, .�#+ �� �)#  �3 +*3 �(7# $3 .�/��� 

��9#' !' ".�"���' .�$ ��"(�"�,$$ $"&(""�,#  �% ,# �$*34$$ ,��+(2� 
, .�'#6# $$, �.�#+#*3#�"3:  
+*3 ��� ��#��.�" !2 2*�+� �, $ 7#"�$8���$"��% "#�! .� 8��'(*# 
�   = ! 1 ⋅ VP ⋅ ρ1 ⋅ (1 + !2) ⋅ �� /(100 - ��)          (2) 
+*3 +,(�&$"$ (0*#��+� .� 8��'(*# 
 �  = ! 1 ⋅ VP ⋅ ρ1 ⋅ (1 + !2) ⋅ ln[100/ (100 - ��)],   (3) 
0+# VP - ��")#� !% ��9#' ��6$6�#'�0� .�'#6# $3, '3. 
� ��")#� !% ��9#' .�'#6# $3 ,2�+$� #0� , (��#  $% 

0#�'#��$)#"&$% ��9#', ,&*1)�3 ��9#' ��'& (��% "$"�#'! ,# �$*34$$, 
&� +$4$� $��,� $3, ,��+(7 �0� ���.*# $3. 	�9#' ����(+�,� $3, 
 �2�+36#0�"3 , .�'#6# $$, $�  #0�  # ,!)$��#�"3, �� $"&*1)# $#' 
,#*$)$ ! ��9#'� ".*�7 !2 ( #.�� $4�#'!2) "���$�#*- !2 
 #"0���#'!2 ;*#'# ��, (&�*�  !, ��*&$, 8( +�'# �! $ �. +.); 

!1 - &�;88$4$# �, ()$�!,�16$% (�#)&$ 0���,�0� �0 #�(7�6#0� 
"�"��,� $� ��**� �, )#�#�  #.*�� �"�$ , ��.�� �% ��'��(�#; 

!2 - &�;88$4$# �, ()$�!,�16$% .��#�$ 0���,�0� �0 #�(7�6#0� 
"�"��,� )#�#�  #0#�'#�$) �"�$ .�'#6# $3; 

ρ1 - .*�� �"�- 0���,�0� �0 #�(7�6#0� "�"��,� " ()#��' ,!"��! 
��6$6�#'�0� ��9#&�� �� �"$�#*- � (��, 3 '��3, &0  ⋅  '-3, �.�#+#*3#�"3 
.� 8��'(*# 

ρ1 = ρ0  ⋅ "0 / "� ⋅ !3,                                    (4) 

0+# ρ0   - .*�� �"�- .���, 0���,�0� �0 #�(7�6#0� "�"��,� .�$ 
�#'.#���(�# "� = 293 � (20 °�) $ ��'�"8#� �' +�,*# $$ 0,1013 ���; 
"� - '$ $'�*- �3 ;&".*(���4$�  �3 �#'.#���(�� , ��6$6�#'�' 
.�'#6# $$, �; �� -  ��'��$, �3 ��9#' �3 &� 4# ���4$3 �	�, % ��. 
� �)# $3  ��'��$, !2 �0 #�(7�6$2 &� 4# ���4$% �	� (��) +*3 

���*$) !2 ,$+�, 0��1)$2 '��#�$�*�, .�$,#+# ! , .�$*�/# $$ 2. 
!� - .�.��,�) !% &�;88$4$# �, ()$�!,�16$% ,!"��( 



��".�*�/# $3 ��9#&�� �� �"$�#*- � (��, 3 '��3 ("'. ���*. 2 
.�$*�/# $3 4). 
	"����& �	� , ��(��.��,�+�2 ���, #
, �.�#+#*3#�"3 +*3 �
��, ( 

&����!2 ��,#�"�$3  �"�+&�, ��".�*�/# ! ,!7# ��".�#+#*$�#*- !2 
��(��.��,�+�,. 

��  =V�  ⋅ ρ�	� ,                                (5) 
 0+# V�   - ��9#' ��(��.��,�+�, �
�� �� �*$/�%7#0� & ("�� �,&# 

 �"�+&� +� &� #) !2  �"�+&�,, '3;  
ρ�	�  - .*�� �"�- �"���&� �	� .�$ +�,*# $$, &�����# $'##�"3 , 

��(��.��,�+# .�"*# �&� )� $3 $"�#)# $3 ��")#� �% '�""! 0���,�0� 
�0 #�(7�6#0� "�"��,� , ��6$6�#'�# .�'#6# $#; 

�� ⋅ � - .��$�,#+# $# �"���&� �	� , �����## ('�+(*#) (��) �
��, 
&����!% .�$ $'�#�"3 .� ��  � $�+#*$#, &0,  � &�*$)#"�,� (n) �����#% 
('�+(*#%) , ("�� �,&#. 
� .�'#6# $32, , &����!2 .�$  ��'�*- �' 8( &4$� $��,� $$ 

,��'�/ ! � �)$�#*- !# &�*#�� $3 ��9#'� ("&*�+!, 2�� $*$6�, 0���/$ 
$ �. ..) $*$ �#'.#���(�!,  #��2�+$'� , &�)#"�,# ��")#� �0� ��9#'� 
$".�*-��,��- '�&"$'�*- � ,��'�/ !% ��9#' " ()#��' '$ $'�*- �% 
�#'.#���(�! ;&".*(���4$$ .�'#6# $3. 
��$'#)� $#.   ���'��$, �3 ��9#' �3 �0 #�(7�6�3 &� 4# ���4$3 

�� +*3 0��1)$2 '��#�$�*�,,  # .�$,#+#  !2 , .�$*�/# $$ 2, ��, � 
'$ $'�*- �% ��9#' �% �0 #�(7�6#% &� 4# ���4$$, (' �/#  �%  � 
&�;88$4$# � �#��.�" �"�$ 1,2. �$ $'�*- �3 ��9#' �3 �0 #�(7�6�3 
&� 4# ���4$3 �.�#+#*3#�"3 .� '#��+$&#, $�*�/#  �% , ��� 51-96. 

1.1. ��;88$4$# �! (��, # $3 (1) �.�#+#*31�"3 "*#+(16$' 
������'. 

1.1.1. ��;88$4$# �, ()$�!,�16$% (�#)&$ 0���,�0� �0 #�(7�6#0� 
"�"��,� $� "�"(+�, )#�#�  #.*�� �"�$ , ��.�� �% ��'��(�# $ 
 #��, �'#� �"�- ��".�#+#*# $3 0���,�0� �0 #�(7�6#0� "�"��,� .� 
��9#'( ��6$6�#'�0� .�'#6# $3: 

!1= 1,05. 
1.1.2. ��;88$4$# �, ()$�!,�16$% .��#�$ 0���,�0� �0 #�(7�6#0� 

"�"��,� )#�#�  #0#�'#�$) �"�$ .�'#6# $3: 

!2=1,5 ⋅ $(��,γ) ⋅ δ  ⋅ τ�	�  ⋅ �         (6) 
0+# $(��,γ) - 8( &4$� �*- !% &�;88$4$# �, ��,$"36$% �� 

 ��'��$, �% ��9#' �% &� 4# ���4$$ ��„ $ �� �7# $3 '�*#&(*3� !2 
'�"" ,��+(2� $ 0���,�0� �0 #�(7�6#0� "�"��,�; γ = �%/���� , '0,5 ⋅ " -1, - 
�� �7# $# �� �7# $# '�*#&(*3� !2 '�"" ,��+(2� $ �	�; δ =ΣFH/VP - 
.���'#��  #0#�'#�$) �"�$ .�'#6# $3, '-1; ΣFH  - "(''�� �3 .*�6�+- 
 #0#�'#�$) �"�$, '2; � - ,!"��� .�'#6# $3, '. 

 ��;88$4$# � $(��, γ) �.�#+#*3#�"3 .� 8��'(*# 

$(��, &) = 

( ) ( )
1 75

1 1

0 5

1
3

2
3

1 5

, ,

,

⋅

+ + − ⋅
�

�
�

�

�
�

−q

q qγ
(7) 

0+#q   = 0,01⋅ ��/γ - �� �"$�#*- �3 '�""�,�3 &� 4# ���4$3 �	�. 
=$"*#  !# � �)# $3 &�;88$4$# �� $(��,γ ) .�$,#+# ! , 

".��,�) �' .�$*�/# $$ 5. 
2. ��#'3 ,!.("&� , ��6$6�#'�# .�'#6# $# ��")#� �% '�""! �	�, 

.�#+ �� �)#  �% +*3 �(7# $3 .�/���,  # +�*/ � .�#,!7��- ,#*$)$ (, 
��, (1: 

τ��� ≤ 10 " +*3 '�+(*- !2 �
��, .�$'# 316$2 , &�)#"�,# �	� 
2*�+� ! $ 7#"�$8���$"�(1 "#�(; 

τ��� ≤  15 " +*3 4# ���*$��,�  !2 �
��, .�$'# 316$2 , &�)#"�,# 
�	� 2*�+� ! $ 7#"�$8���$"�(1 "#�(; 

τ��� ≤  60 
 +*3 �
��, .�$'# 316$2 , &�)#"�,# �	� +,(�&$"- 
(0*#��+�. 

3. ��""� 0���,�0� �0 #�(7�6#0� "�"��,�, .�#+ �� �)#  �0� +*3 



�(7# $3 .�/��� , .�'#6# $$ .�$ ������16#% .�$ (+$�#*- �% 
,# �$*34$$,  
+*3 2*�+� �, $ 7#"�$8���$"��% "#�! 
�
 = !1 ⋅ ρ1 ⋅  (V  + Q⋅τ��� ) ⋅[CH/(100 - CH)] ; 
+*3 +,(�&$"$ (0*#��+� 
 �
 = !1 ⋅ ρ1 ⋅  (Q ⋅τ��� + V ) ⋅ ln [100/100 - CH )]       (9) 
0+# Q - ��9#' !% ��"2�+ ,��+(2�, (+�*3#'�0� ,# �$*34$#% $� 

.�'#6# $3, '3 ⋅ "-1. 
4. ��&"$'�*- �# $��!��) �# +�,*# $# .�$ .�+�)# 0���,!2 "�"��,�, 

"  #0#�'#�$) �"�-1 .�'#6# $3: 

 F��  < �
 /(τ��� ⋅ j ⋅ ��

0 5, )      (10) 

 0+# j = 42 #
 ⋅ �-2. �-1⋅ (% ��.)-0,5 �.�#+#*3#�"3 .� 8��'(*#: 
 �� = [�� /(100 - ��)] ⋅ �� $*$ �� = �� +∆��,         (II)  
� "  #0#�'#�$) �"�-1 .�'#6# $3:  

F�� ≥ �
 /(τ��� ⋅ j ⋅ ��

0 5, )             (12)   

�.�#+#*3#�"3 .� 8��'(*# 

� �
�

�

! F� �

� ��




��� �

= +
⋅ ⋅ ⋅ ⋅ ⋅

�

	




�

�




�

�

�
�

�

�

�
��

1
1

7 0 7 1

2 3,5

ρ τ,
 (13) 

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

 
���������� 2 

 ��	��������� 
"����'� 1 

 ���'��$, �3 ��9#' �3 �0 #�(7�6�3 &� 4# ���4$3 2*�+� � 125 
(�2F5H) .�$ t = 20°� $ � =0,1 �.� 

 
��$'# �,� $# 0��1)#0� 

'��#�$�*� 
�	��, �
, 	�� ���'��$, �3 �0 #�(7�6�3 

&� 4# ���4$3 �� 
  ��9#' �3, % 

��. 
��""�,�3, &0 ⋅ 

'-3 
:�� �* �	�� 18300-72 11,7 0,61 
�-�#.��  �	�� 25823-83 9,7 0,50 

��&((' �# '�"*�  9,5 0,49 
�*�.)����('�/ �3 �&� - 	�� 84 -73 15,3 0,80 

����  10,1 0,52 
	�0� �.*�"�$& �	��-�  10,5 0,54 

�#&"��*$� � �	�� 2910-67 6,9 0,36 
�#�$ � ���-1118 �
 38-005924-73 7,3 0,41 

�&� - &�.�� �,�3 �-56� �
 17-04-9-78 9,7 0,50 
�#**1*��� (�('�0�, +�#,#"$ �) 	�� 81-92-74 14,4 0,78 

"����'� 2 
 ���'��$, �3 ��9#' �3 �0 #�(7�6�3 &� 4# ���4$3 

7#"�$8���$"��% 
"#�! (S�6) .�$ t = 20 °� $ � =0,1 ��� 

��$'# �,� $# 0��1)#0� 
'��#�$�*� 

�	��, �
, 	�� ���'��$, �3 �0 #�(7�6�3 
&� 4# ���4$3 �� 

  ��9#' �3, % 
��. 

'�""�,�3, 
 &0 ⋅ '-3 

�-�#.��   10,0 0,65 
�4#��   10,8 0,70 

��� "8��'���� �# '�"*�  7,2 0,47 
���� �	�� 18300 -72 14,4 0,94 
:�� �* �
 38-005924 -73 14,4 0,94 

�#�$ � ���-1118 	�� 84 -73 12,0 0,78 
�*�.)����('�/ �3 �&� - �	�� 2910 - 67 16,8 1,10 

�#&"��*$� � 	�� 81-92-74 6,0 0,38 
�#**1*��� (�('�0�, +�#,#"$ �)  19,2 1,15 

 
"����'� 3 



���'��$, �3 ��9#' �3 �0 #�(7�6�3 &� 4# ���4$3 +,(�&$"$ 
(0*#��+� (��2) .�$ t = 20 °� $ � = 0,1 ��� 

��$'# �,� $# 0��1)#0� 
'��#�$�*� 

�	��, �
, 	�� ���'��$, �3 �0 #�(7�6�3 
&� 4# ���4$3 �� 

  ��9#' �3,  
% ��. 

��""�,�3, 
 &0 ⋅ '-3 

�-�#.��   30,0 0,58 
:�� �* �	�� 18300-72 33,0 0,60 
�4#��   29,0 0,53 
��*(�* ' 25,0 0,46 
�#��"$   30,0 0,55 
����  32,0 0,58 

�#�$ � ���-1118 �
 38-005924-73 28,0 0,53 
�*�.)����('�/ �3 �&� - 	�� 84-73 40,0 0,73 

�#&"��*$� � �	�� 2910-67 25,0 0,46 
�#**1*��� (�('�0�, +�#,#"$ �) 	�� 81-92-74 39,0 0,71 

"����'� 4 
���'��$, �3 ��9#' �3 �0 #�(7�6�3 &� 4# ���4$3 2*�+� � 318� 

(�4F8() .�$ t = 20°� $ � = 0,1 ��� 
��$'# �,� $# 0��1)#0� 

'��#�$�*� 
�	��, �
, 	�� ���'��$, �3 �0 #�(7�6�3 

&� 4# ���4$3 �� 
  ��9#' �3,  

% ��. 
'�""�,�3, 

 &0 ⋅ '-3 
�-�#.��  �	�� 25823-83 7,5 0,64 
:�� �*  7,8 0,66 
�4#��   7,2 0,61 
�#��"$   7,2 0,61 
��*(�*  5,5 0,47 
����  7,8 0,66 

�#�$ � ���-1118  7,0 0,59 
�#**1*��� (�('�0�, +�#,#"$ �)  9,0 0,76 

�#�$ �&"  7,7 0,65 
�# �.�*$"�$��*  5,0 0,60 

 
���������� 3 

 ��	��������� 

	�6$# ��#��,� $3 & ("�� �,&# *�&�*- �0� .�/����(7# $3 

1. 
"�� �,&$ *�&�*- �0� .�/����(7# $3 .� ��9#'( .�$'# 31�"3 
+*3 �(7# $3 .�/��� ��+#*- !2 �0�#0���, $*$ ����(+�,� $3 , �#2 
"*()�32, &�0+� .�$'# # $# ("�� �,�& ��9#' �0� .�/����(7# $3 
�#2 $)#"&$  #,��'�/ � $*$ ;&� �'$)#"&$  #4#*#"������ �. 

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

3. ��$ *�&�*- �' .�/����(7# $$ .� ��9#'( "*#+(#� $".�*-��,��- 
+,(�&$"- (0*#��+� $ 2*�+� !. 

4. ���'��$, �3 '�""�,�3 �0 #�(7�6�3 &� 4# ���4$3 .�$ *�&�*- �' 
�(7# $$ .� ��9#'( +,(�&$"-1 (0*#��+� "�"��,*3#� 6 &0/'3. 

5. ��#'3 .�+�)$ �	� .�$ *�&�*- �' �(7# $$  # +�*/ � .�#,!7��- 
30 ". 

���������� 4 
 ��#�����&���� 

�#��+$&� ��")#�� +$�'#��� ��(��.��,�+�, $ &�*$)#"�,�  �"�+&�, 
+*3 ("�� �,&$  $�&�0� +�,*# $3 " +,(�&$"-1 (0*#��+� 

1. ��#+ ## (�� ,�#'3 .�+�)$) +�,*# $# , $���#�'$)#"&�% #'&�"�$  �, 
���, �.�#+#*3#�"3 .� 8��'(*# 

 �=0,5 ⋅ ( 1+ 2),                                (1) 
0+#  1 - +�,*# $# , #'&�"�$ .�$ 2�� # $$ +,(�&$"$ (0*#��+�, ���; 

 2 - +�,*# $# , #'&�"�$ , &� 4# ,!.("&� ��")#� �0� &�*$)#"�,� 
+,(�&$"$ (0*#��+�, ���, �.�#+#*3#�"3 .� �$". 1. 

 



 
�$". 1. ���8$& +*3 �.�#+#*# $3 +�,*# $3 , $���#�'$)#"&�% #'&�"�$ 

, &� 4# ,!.("&� ��")#� �0� &�*$)#"�,� +,(�&$"$ (0*#��+�. 
 
2. ��#+ $% ��"2�+ +,(�&$"$ (0*#��+� Q�, &0/", �.�#+#*3#�"3 .� 

8��'(*# 
Q� = �/t                                        (2) 
 0+# � - '�""� �" �, �0� ��.�"� +,(�&$"$ (0*#��+�, &0; t - ,�#'3 

.�+�)$ +,(�&$"$ (0*#��+�, ", .�$ $'�#�"3 .� .. 2 .�$*�/# $3 1. 
3. � (��#  $% +$�'#�� '�0$"���*- �0� ��(��.��,�+� di, ', 

�.�#+#*3#�"3 .� 8��'(*#  
di = 9,6 ⋅ 10 -� ⋅ (k4

-2.Q� ⋅ l1 )
0,19,                    (3) 

0+# k4 - ' �/$�#*-, �.�#+#*3#�"3 .� ���*. 1; l1 - +*$ � '�0$-
"���*- �0� ��(��.��,�+� .� .��#&�(, '.  

"����'� 1 
��, ��� 1,2 1,4 1,6 1,8 2,0 2,4 

� �/$�#*- k4 0,68 0,79 0,85 0,92 1,0 1,09 

 
4. ��#+ ## +�,*# $# , '�0$"���*- �' ��(��.��,�+# , ��)&# ,,�+� 

#0� , ��6$6�#'�# .�'#6# $# 
  � ( 4) = 2+ 0,568⋅ 1�[1 -(2 - 10-11 ⋅ Q� ⋅ l2) / (di

5,25 ⋅ k4)],     (4)  
0+# 12 - ;&,$,�*# � �3 +*$ � ��(��.��,�+�, �� $���#�'$)#"&�% 

#'&�"�$ +� ��)&$, , &�����% �.�#+#*3#�"3 +�,*# $#, ': 
l2 = l1+69⋅ di

1,25 ⋅ε1                           (5) 
 0+# ε1 - "(''� &�;88$4$# ��, "�.���$,*# $3 8�"�  !2 )�"�#% 

��(��.��,�+�,. 
 5. ��#+ ## +�,*# $# 
 �= 0,5⋅ ( � + 4),                               (6) 
 0+#  � - +�,*# $# , ��)&# ,,�+� '�0$"���*- �0� ��(��.��,�+� , 

��6$6�#'�# .�'#6# $#, ���;  4 - +�,*# $# , &� 4# '�0$"���*- �0� 
��(��.��,�+�, ���. 

6. ��#+ $% ��"2�+ )#�#�  �"�+�& Q'�, &0/", �.�#+#*3#�"3 .� 8��'(*# 

Q′� = 4,1 ⋅ 1�-� ⋅ µ ⋅ k5 ⋅ �3 ( )�)p p�1 76, ⋅  ,           (7)  

0+# µ  - &�;88$4$# � ��"2�+� )#�#�  �"�+�&; �3 - .*�6�+- ,!-
.("& �0� ��,#�"�$3  �"�+&�, '; k5 - &�;88$4$# �, �.�#+#*3#'!% .� 
8��'(*#  

k5 = 0,93 + 0,3/(1,025 - 0,5 ⋅  ′�)                   (8) 
7. ��*$)#"�,�  �"�+&�, �.�#+#*3#�"3 .� 8��'(*# 
ξ1 = Q�/Q′�. 
8. � (��#  $% +$�'#�� ��".�#+#*$�#*- �0� ��(��.��,�+� (d′i, ', 

��"")$�!,�#�"3 $� ("*�,$3 
d′i≥ 1,4⋅ d√ξ1 ,                                 (9) 



 0+# d - +$�'#�� ,!.("& �0� ��,#�"�$3  �"�+&�. 
��$'#)� $#. 	� �"$�#*- �3 '�""� +,(�&$"$ (0*#��+� �4 

�.�#+#*3#�"3 .� 8��'(*# �4 = (�5 - �)/ �5, 0+# �5 -  �)�*- �3 '�""� 
+,(�&$"$ (0*#��+�, &0. 

���������� 5 
 �� ���*��� 

 
"����'� 1 

	" �, !# �#.*�8$�$)#"&$# $ �#�'�+$ �'$)#"&$# ",�%"�,� 2*�+� � 
125 (�2F5�), 7#"�$8���$"��% "#�! (SF6), +,(�&$"$ (0*#��+� (��2) $ 

2*�+� � 318� (�4F8() 
 

��$'# �,� $# �+$ $4� $�'#�# $3 �2F5� SF6 ��2 �4F8( 
��*#&(*3� �3 '�""� �.#.' 120,20 146,05 44,01 200,03 
�*�� �"�- .���, .�$ &0 ⋅ '-3 5,208 6,474 1,880 8,438 

� =1 ��' $ t = 20°�      
�#'.#���(�� &$.# $3 .�$ 

0,1 �.� 
°� -48,50 - 63,60 -78,50 6,00 

�#'.#���(�� .*�,*# $3 °� -102,8  -56,40 -50,0 
��$�$)#"&�3 �#'.#���(�� °� 66,0 45,55 31,20 115,22 
��$�$)#"&�# +�,*# $# ��� 3,59 3,81 7,28 2,7 
�*�� �"�- /$+&�"�$ .�$ 

�#  � t#  
&0 ⋅ �-3 571,0 725,0 468,0 616,0 


+#*- �3 �#.*�#'&�"�-, &�/ ⋅ &0-1 ⋅ °�-1  1,260 0,578 1,30 1,099 

/$+&�"�$ &&�* ⋅ &0-1 ⋅ °�-1  0,301 0,138 0,311 0,263 


+#*- �3 �#.*�#'&�"�- &�/ ⋅ &0-1 ⋅ °�-1  0,800 0,720 0,846 0,816 

0��� .�$ � = 1 ��' $ t = 
25° � 

&&�* ⋅ &0-1 ⋅ °�-1  0,191 0,172 0,202 0,195 

�&�!��3 �#.*��� &�/ ⋅  &0 164,7 43,00 547,6 7,56 

.���������,� $3 &&�* ⋅  &0 39,34 10,27 130,8 1,81 

��;88$4$# �  �� ⋅  '-1 ⋅ °�-1 0,0651 0,1164 0,0140 0,0118 

�#.*�.��,�+ �"�$ 0��� &&�* ⋅ '-1 ⋅ "-1 ⋅ 
°�-1 

1,56⋅ 
10-5  

2,78 ⋅ 
10-5 

3,35⋅ 
106 

2,78⋅ 
106 

�$ �'$)#"&�3 ,3�&�"�-, 
0��� 

&0 ⋅ ' -1 ⋅ "-1  1,55 ⋅ 
10-5 

  

	� �"$�#*- �3 +$-
;*#&��$)#"&�3 .�"��3  �3 
.�$ �=1��' $ t = 25°� 

ε ⋅ (ε,�+)-1 0,955 2,60  1,0034 

���4$�*- �# +�,*# $# 
.���, .�$ t =20 °� 

��� 1,371 1,53  0,227 

����$, �#  �.�3/# $# 
.���, �	� �� �"$�#*- � 
0�������� �0� ����� 

% ⋅ (%N2)-1    2,86 

 
 

"����'�   2 
��.��,�) !% &�;88$4$# �, ()$�!,�16$% ,!"��( ��".�*�/# $3 

��9#&�� ��6$�! �� �"$�#*- � (��, 3 '��3 
 

�!"���, ' ��.��,�) !% &�;88$4$# � !3 
0,0 1,000 
300 0,96 
600 0,93 
900 0,89 
1200 0,86 
1500 0,82 
1800 0,78 
2100 0,75 

 

"����'� 3  
� �)# $3 8( &4$� �*- �0� &�;88$4$# �� $(��,γ) 

+*3 2*�+� � 318� (�4F8() 
	�9#' �3 &� -

4# ���4$3 2*�-+� � 
�( &4$� �*- !% 
&�;88$4$# � 

	�9#' �3 &� -
4# ���4$3 2*�+� � 

�( &4$� �*- !% 
&�;88$4$# � $(��,γ) 



318� ��, 
 % ��. 

$(��,γ) 318� ��, 
 % ��. 

6,5 0,390 12,5 0,519 
7,0 0,403 13,0 0,528 
7,5 0,417 13,5 0,538 
8,0 0,43 14,0 0,547 
8,5 0,441 14,5 0,554 
9,0 0,452 15,0 0,562 
9,5 0,462 15,5 0,57 
10,0 0,472 16,0 0,578 
10,5 0,483 16,5 0,585 
11,0 0,494 17,0 0,593 
11,5 0,503 17,5 0,599 
12,0 0,511 18,0 0,605 

 
"����'� 4 

 � �)# $# 8( &4$� �*- �0� &�;88$4$# �� $(��,γ) 
+' 2*�+� � 125 (�2F5�) 

	�9#' �3 
&� 4# ���4$3 2*�-
+� � 125 ��, % ��. 

�( &4$� �*- !% 
&�;88$4$# � (��,γ) 

	�9#' �3 
&� 4# ���4$3 2*�-
+� � 125 �� ,% ��. 

�( &4$� �*- !% 
&�;88$4$# � (��,γ) 

6,5 0,305 13,0 0,425 
7,0 0,315 13,5 0,430 
7,5 0,325 14,0 0,435 
8,0 0,338 14,5 0,442 
8,5 0,345 15,0 0,456 
9,0 0,355 15,5 0,460 
9,5 0,365 16,0 0,465 
10,0 0,375 16,5 0,470 
10,5 0,385 17,0 0,475 
11,0 0,395 17,5 0,482 
11,5 0,405 18,0 0,490 
12,0 0,410 18,5 0,496 
12,5 0,418 19,0 0,505 

"����'� 5  
� �)# $3 8( &4$� �*- �0� &�;88$4$# �� $(��,γ) 

+*3 +,(�&$"$ (0*#��+� (��2) 
	�9#' �3 

&� 4# ���4$3 
+,(�&$"$ (0*#��+� 

(��2) ��, % ��. 

�( &4$� �*- !% 
&�;88$4$# � (��,γ) 

	�9#' �3 
&� 4# ���4$3 

+,(�&$"$ (0*#��+� 
(��2) ��, % ��. 

�( &4$� �*- !% 
&�;88$4$# � (��,γ) 

20 0,354 34 0,480 
21 0,365 35 0,488 
22 0,373 36 0,497 
23 0,384 37 0,505 
24 0,391 38 0,514 
25 0,403 39 0,522 
26 0,412 40 0,531 
27 0,419 41 0,539 
28 0,427 42 0,547 
29 0,439 43 0,555 
30 0,446 44 0,566 
31 0,455 45 0,574 
32 0,464 46 0,585 
33 0,471  0,550 

 
"����'� 6  

� �)# $3 8( &4$� �*- �0� &�;88$4$# �� $(��,γ) 
+*3 7#"�$8���$"��% "#�! (SF6) 

	�9#' �3 &� 4# �-
��4$3 

7#"�$8���$"��% "#�! 
(SF6) ��, % ��. 

�( &4$� �*- !% 
&�;88$4$# � 

$(��,γ) 

	�9#' �3 &� 4# �-
��4$3 

7#"�$8���$"��% "#�! 
(SF6) ��, % ��. 

�( &4$� �*- !% 
&�;88$4$# � $(��,γ) 

6,5 0,330 13,0 0,460 
7,0 0,340 13,5 0,465 
7,5 0,355 14,0 0,475 
8,0 0,367 14,5 0,485 
8,5 0,375 15,0 0,492 
9,0 0,390 15,5 0,498 
9,5 0,400 16,0 0,505 

10,0 0,410 16,5 0,512 
10,5 0,420 17,0 0,519 
11,0 0,430 17,5 0,525 



11,5 0,440 18,0 0,530 
12,0 0,445 18,5 0,538 
12,5 0,453 19,0 0,543 

  19,5 0,550 

 


