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1. �
"�

����  

 
�#�$%�&'�%()  %�*#++,-�&&()  �**�.�%  ���� -119 (��#��  �**�.�% )  

*.��&�/&�'�&  �#  +0#�1��&�  �#�  &�!.�2�  -+#+��  �  $0+�&(0  $ &�-  *+ 3�/��+ -
0�-�'�$��-  *�.�-�%.�-  *.+�4�%+2. 
**�.�%  *.��&�/&�'�&  �#  �$*+#5/+2�&�  &� 
*.��*.� %� 0  *�6�2+)  *.+-(7#�&&+$%� .  

���  �#�-�%�'�$�+!+  �$*+#&�&�  $++%2�%$%24�% �8�  4.2 ����  15150-69, %.� .: 
%�-*�.�%4.�  +�.41�96�!+  2+/�40�  +% *#9$  10 �+  *#9$  35 º� ; +%&+$�%�#5&�  2#�1&+$%5 
2+/�40�  +% 45 �+  80 %, �%-+$3�.&+�  ��2#�&��  +% 84 �+  107 ���  (+% 630 �+  800 -- . .%. $%.). 

 
2. ��8��
�����  8
	
���	������  

 
�.+�/2+��%�#5&+$%5 *+ 20+� 6�-4  *.+�4�%4 , #/'  1000…5000* 
���-�%.  *.+0+�&+!+  $�'�&�  *�%.4,�+2 , -- , &� -�&��  35 
��.�*��  %�-*�.�%4.  *.�  +0#�1��&��  -�1�4  20+� 6�-  
0#��+&+$�%�#�-  �  2(0+� 6�-  *.+�4�%+-  *.�  �.�%&+$%� 
0#��+&+$�%�#   1/3, °� , &� ,+#��  

2 

��*  %�*#++,-�&&+)  *#�$%�&(  
 

�� 90�#  

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

 
807 
232 

3,0 (+0,1; –0,2) 
���$�-�#5&�  .�,+'�  %�-*�.�%4.� , °�  100 
���$�-�#5&+�  .�,+'��  ��2#�&�� , �!$ /$- ² 6 
�+#�'�$%2+  %�*#++,-�&&(0  *#�$%�& 2 *���%� , 7%. 13…41 
�,6�  *#+6��5  %�*#++,-�&� ,  - ² 1,8…6,00 
��,�.�%&(�  .�/-�.( , --  
�#�&� , &� ,+#��  
7�.�&� , &� ,+#��  
2($+%�, &� ,+#��  

 
250…600 

400 
900 

��$$� , �!  155,0…300,0 
 
 * - ������������������  ��������  �����������  � ���������  ���  ��!��� . 

 
��%�.��#  ��%�#�) , $+*.���$�96�0$  $ *�6�2(-  *.+�4�%+-  - AISI304-L, 

AISI316-L (*#�$%�&� %�*#++,-�&&��+2  �#  *�6�2(0  1���+$%�)  �� 5100-002-35969329-
99), *�6�2�  &�.1�2�96�  $%�#5 ����  5632-72, .�/�&�   %�0&�'�$��  �� 2500-001-
3569329-98. 
  

3. �������������  
 
�+-*#��%  *+$%�2��   �**�.�%�  �+#1�&  $++%2�%$%2+2�%5 %�,#���  1.
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�,+/&�'�&��  ���-�&+2�&��  �+# ., 

7%. 
�.�- . 

 
���� 119.00.00.000 �#�$%�&'�%()  %�*#++,-�&&()   �**�.�%   

���� -119 
1  

���� -119��  �#�$%�&'�%()  %�*#++,-�&&()  �**�.�%  
���� -119. ��$*+.% . 

 
1 

 

 
4. ���	������  �  �	�����  	
���:  
 
�#�$%�&'�%()  %�*#++,-�&&()  �**�.�%  ���� -119 (.�$4&+�  1) $+$%+�% �/  

%�*#++,-�&&(0  *#�$%�& 3, �+%+.(�  $+,.�&(  &� &�*.�2# 96�0  12 2 +*.���#�&&+-  
*+. ���  �  .�$*+#�!�9%$  -�1�4  �24-  *#�%�-�  1 �  2. ��1�4  *#�$%�&�-�  .�$*+#+1�&(  
4*#+%&�&�  4, +,�$*�'�2�96��  !�.-�%�'&+$%5  �**�.�%� . �.�*#�&��  4*#+%&�&�) �  
%�*#++,-�&&(-  *#�$%�&�-  +$46�$%2# �%$  $ *+-+659  �#�*$ . �#�%( , %�*#++,-�&&(�  
*#�$%�&(  �  4*#+%&�&�  $% &4%( -�1�4  $+,+)  7*�#5��-�  5. 
**�.�%  4$%�&+2#�& &� 
+*+.(  6, 2 �+%+.(0  �-�9%$  +%2�.$%�  �#  �.�*#�&� . ��  *#�%�0 1 �  2 4$%�&+2#�&( 
20+�&(�  *�%.4,��  7, 9 �  2(0+�&(�  - 8, 10 �4 35. ��%.4,��  20+�&(�  7 �  9  2# 9%$  
20+�&(-�  �#  *.+�4�%�  �  0#��+&+$�%�# . 
�.�/  2(0+�&(�  *�%.4,��   8, 10 +$46�$%2# �%$   
$++%2�%$%2�&&+ 2(0+�  *.+�4�%�  �  0#��+&+$�%�# . 

�#  +,�$*�'�&�  *.+�/2+��%�#5&+$%�  �**�.�%�  1000 #/'  $+,�.��%$  *���%   �/  13 
%�*#++,-�&&(0  *#�$%�& �  13 4*#+%&�&�). ��&&()  &�,+.  �-��%   �2�  .�,+'�0  0+��  *+ %.� 
*�.�##�#5&(0  *+%+�� �#  *.+�4�%�  �  0#��+&+$�%�# . �+%+��  *.+�4�%�  �  0#��+&+$�%�#  
'�.��49%$  2 *���%� : $&�'�#�  *+�&�-� $5  22�.0 , �  /�%�-  +*4$�� $5  2&�/ . 

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

��  .�$4&��0  3, 4, 5, 6 *+��/�&  *+. �+�  $,+.��  *#�$%�& 2 %�*#++,-�&&(0  
�**�.�%�0  $++%2�%$%2496�) *.+�/2+��%�#5&+$%� . 
 

5. ��
"
���  ��	  ��"��
������  
 

5.1 �  .�,+%�  *+ +,$#41�2�&�9  �**�.�%�  �+*4$��9%$  #��� , +/&��+-�27��$  $ 
��&&(-  *�$*+.%+- , 4$2+�27��  +$&+2&(� *.��-(  .�,+%(  *.�  ;�$*#4�%����  +,+.4�+2�&�  
�  *.+7��7��  �&$%.4�%�1 *+ %�0&���  ,�/+*�$&+$%� . 

5.2 �,6��  %.�,+2�&�  ,�/+*�$&+$%�  $++%2�%$%249% ����  12.2.124-90. 
5.3 ��-*�.�%4.�  &�.41&(0  &�!.�2�96�0$  *+2�.0&+$%�) �**�.�%�  &� 

*.�2(7��%  45°� . �+$#�  4$%�&+2�� �**�.�%�  2 /+&� +,$#41�2�&�  &�+,0+��-+  4$%�&+2�%5 
/�6�%&(�  +!.�1��&� . 

5.4 �+�� , �$*+#5/4�-�  �#  ,(%+2(0  �  %�0&+#+!�'�$��0  &41� , $2 /�&&(0  $ 
*.+�/2+�$%2+-  *.+�4����  (2 %+- '�$#�  *.�!+%+2#�&��  -+96�0  �  ��/�&3���.496�0  
.�$%2+.+2, -+)��  �  $*+#�$��2�&��  +,+.4�+2�&� , *.�!+%+2#�&�  %�0&+#+!�'�$�+!+  *�.� ), 
�+#1&�  $++%2�%$%2+2�%5 %.�,+2�&� -  ��)$%2496�!+   ���� 2874-82 «�+��  *�%5�2� . 
��!��&�'�$���  %.�,+2�&�  �  �+&%.+#5 &��  ��'�$%2+- ». 
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6. ��	<���  ���
�����  
 
6.1 �.�  4$%�&+2�� �**�.�%�  �+#1&(  ,(%5 $+,#9��&(  4$#+2� , +,�$*�'�2�96��  

*.+2���&��  $�&�%�.&+!+ �+&%.+#  /�  *.+�/2+�$%2�&&(-�  *.+��$$�-� , ��'�$%2+-  $(.5 , 
!+%+2+) *.+�4����) , �  %��1�  2+/-+1&+$%5 -+)�� , 4,+.��  �  ��/�&3�����  +,+.4�+2�&�  �  
*+-�6�&� . 

6.2 �$%�&+2�%5 �**�.�% .  "��.�*�%5  $ *+-+659  ,+#%+2 �  !��� , �$*+#5/4  
+%2�.$%�  �#  �.�*#�&�  2 +*+.�0  6.  

6.3 �+���&�%5  *�%.4,��  7, 8 �**�.�%�  $ %.4,�-�  �#  *+��'�  �  +%2���&�  
*.+�4�%� . �+���&�%5  *�%.4,��  9, 10 $ %.4,�-�  �#  *+��'�  �  +%2���&�  0#��+&+$�%�# . 
�.�  *.�2�#5&+-  $+���&�&��  *.+�4�%  �  0#��+&+$�%�#5 ,4�4% +,-�&�2�%5$  %�*#+- 2 
*.+%�2+%+��. �+���& 96��  %.4,(  4$%�&�2#�2�9% %��, '%+,(  %�*#+2+� .�$7�.�&�� , �0  
2�$ �   /�% 1��  4*#+%&�&�)  &� $+/��2�#�  -�0�&�'�$��0  &�*. 1�&�)  2 ��%�# 0  �**�.�%�  �  
$+���&�%�#5&(0  -43%�0. 

6.4 �+��#9'�%5  2(0+�&+)  *�%.4,+�  �**�.�%� , *.��&�/&�'�&&()  �#  2(0+��  
0#��+&+$�%�# , �$#�  2 ��'�$%2�  �!+  �$*+#5/4�%$  �.%�/��&$��  �#�  2+�+*.+2+�&�  2+�� , 
%+ �  $�$%�-�  ��&�#�/����  $ .�/.(2+-  $%.4� 20-30 --  '�.�/  2+.+&��  $ $�3+&�-� , &� 
�+*4$��  $*4$��  2+�(  &�*+$.��$%2�&&+ &� *+#. 

6.5 �#  �$�#9'�&�  .�/.47�&�  �**�.�%�  �  ��3+.-����  %�*#++,-�&&(0  
*#�$%�& &� �$*+#5/+2�%5 &�$+$( *+��'�  *.+�4�%�  �  0#��+&+$�%�#  �+%+.(�  -+!4% 
*.�2($�%5  -��$�-�#5&+�  .�,+'��  ��2#�&��  2 �**�.�%�  6 �!$ /$- ².  

 
7. ���������
  �  	
����  
 
7.1 �,���%5$  2 $++%2�%$%2�� %+#6�&(   &�,+.�  %�*#++,-�&&(0  *#�$%�& 

&�+,0+��-+-4  .�/-�.4   L. 	�/-�.  $1�%�  L = n * 4,5-- , !��  n-�+#�'�$%2+  *#�$%�& 2 
*���%� , .�$4&+�  1. 

7.2 �.+2�.�%5  *+��#9'�&��  �**�.�%�  �  $�$%�-�- , +,�$*�'�2�96�-  *.��-  �  
2(0+�  *.+�4�%�  �  0#��+&+$�%�# . 

7.3 ��.��  &�'�#+-  .�,+%(  *.+��/�&3���.+2�%5  �**�.�%  !+. '�)  2+�+)  *.�  
%�-*�.�%4.�  (90 - 95°� ) 2 %�'�&��  10-15 -�& . 

7.4  �.�  /�*4$��  &�+,0+��-+   �/,�1�%5  2&�/�*&+!+  *+2(7�&�  ��2#�&�  (4��.  
1���+$%�  �  %.* .) 2 �**�.�%� , %.� . ;%+ -+1�% *.�2�$%�  �  *+2.�1��&�9  %�*#++,-�&&(0  
*#�$%�&,  4*#+%&�&�) �  4%�'��  *.+�4�%�  �#�  0#��+&+$�%�# . �#  *+��'�  *.+�4�%�  �  
0#��+&+$�%�#  +,�$*�'�%5  �**�.�%  .�!4#�.496�-�  �.�&�-� . 

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

��  �����#��  �������������)  �  ��(���%  �  ��(!�*   ������+�&*  ��$��������� .  
 
8. ��	<���  	
���:  
 
8.1 �+��%5  2 �**�.�%  *.+�4�%  �  0#��+&+$�%�#5, +�&+2.�-�&&+  �  *+$%�*�&&+ 

+%�.(2�  20+�&(�  �.�&( , 42�#�'�2�  ��2#�&��  �#  *.+�4�%�  �  0#��+&+$�%�# , %.� . 
&�+,0+��-+  �/,�1�%5  '.�/-�.&+!+  ��2#�&�  &� +�&4 �/  $%+.+& %�*#++,-�&&(0  *#�$%�&. 

8.2 �%.�!4#�.+2�%5  �.�&�-�  �.�%&+$%5 +,-�&�  *.+�4�%�  �  0#��+&+$�%�# . 
8.3 �+  +�+&'�&��  *.+��$$�  %�*#++,-�&�  *#�2&+ /��.(%5  �.�&( . 
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9. ��	�
���  �	���
����8  ���
"��  �  ��<"�  �  �=���
�:��  
�������<��  ��	���
�
  

 
����'���  
!����'��!�*  
��!����  

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

.�+����$  ���������  �  ��%'��  
��-������  ���  ������  

�+%�.  *.+�4�%�  
2+ 2.�-  .�,+%( , 
4%�'��  -�1�4  
*#�$%�&�-� . 

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

1. �+�% &4%5 !�)��  &� $% 1��0 . 
 
 
2. �$*.�2�%5  *�.��+$  *#�% 
%�*#++,-�&&+!+ �**�.�%� , 
.�$$%+ &��  -�1�4  *#�%�-�  �+#1&+ 
$++%2�%$%2+2�%5 *4&�%4 7.1 
&�$%+ 6�!+ *�$*+.%� . 

��.�%���&��  
*.+�4�%�  -�1�4  
*#�$%�&�-� . 

1. �$#�,#�&(  !�)��  &� 
$% 1��0  *#�% %�*#++,-
-�&&+!+  �**�.�%� . 
2. ��.47�&  *+. �+�  
4�#����  *#�$%�&. 
 
 
3. �(7#�  �/  $%.+  
*.+�#����  -�1�4  
*#�$%�&�-� . 

1. �+�% &4%5 !�)��  &� $% 1��0 . 
 
 
2. 	�/+,.�%5  �**�.�%  �  $#+1�%5 
*#�$%�&(  2 *+. ��� , $++%2�%$%-
2496�-  .�$4&��-  3 - 6 &�$%+ 6�!+ 
*�$*+.%� . 
3. "�-�&�%5  *.+�#���� . 

 
10. ��	<���  �����  

 
10.1 �,6��  *+#+1�&�  

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

+%&+7�&�� , &41&+ �+,�2�%5$  -��$�-�#5&+!+  $&�1�&�  +,6�)  ,��%�.��#5&+)  
+,$�-�&�&&+$%�  $(.+!+  -+#+��  �  +,�$*�'�2�%5  ,�$*�.�,+)&49  .�,+%4 �**�.�%�  2 
4$%�&+2#�&&+- .�1�-� , $%.+!+ $+,#9��%5 *.�2�#�  $�&�%�.&+)  +,.�,+%�� .  

�+)�4  �**�.�%�  $#��4�% *.+�/2+��%5  *+$#� +�+&'�&�  .�,+'�!+  ���#� , &+ &� 
.�1� , '�-  '�.�/  6-8 '�$+2   &�*.�.(2&+)  .�,+%( . 
 �+)�4  �**�.�%�  $#��4�% 2(*+#& %5 $ ��$�������&(  �$*+#5/+2�&��-  $.��$%2 
�&��2��4�#5&+)  /�6�%(  (0�#�%, 3�.%4�  �/  *.+.�/�&�&&+!+  -�%�.��#� , .�/�&+2(�  
*�.'�%�� ). 

��&�%�.&�  +,.�,+%��  +,+.4�+2�&�  - �#�%�#5&()  �  %.4�+�-��)  *.+��$$ , +& 
/�&�-��%  25-30% .�,+'�!+  2.�-�&�  *.��*.� %� . ��/.�/,+.&�  -+)��  &� 2$�!��  -+1�% 
+,�$*�'�%5  2($+�+�  ��'�$%2+  $�&�%�.&+)  +,.�,+%��  +,+.4�+2�&� , *+;%+-4 
��#�$++,.�/&+  *.+2+��%5 �  .�/,+.&49  -+)�4 . 
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10.2 ��/.�/,+.&�  -+)��  
 

�+��#9'�%5  �**�.�%  �  $�$%�-�  �#  ,�/.�/,+.&+)  -+)��  �#�  /��+#5��2�%5  &� 
,�#�&$�.+2+'&()  ,�'+�  �#  *.+2���&�  -+)��  ��.�4# ��+&&(-  $*+$+,+- .  
 �$#�,�%5  $1�%��  %�*#++,-�&&(0  *#�$%�& �+  $#�,+!+  *.+%���&�  1���+$%� , 
+%�.4%�2 .�2&+-�.&+  !�)��  11 &� 7*�#5��0  5, $ ��#59  *.��+%2.�6�&�  �/#�7&�!+  
��2#�&�  &� 4*#+%&�&�  4, �#  $+0.�&�&�  �0  ;#�$%�'&+$%� �  4#4'7�&�  *.+0+1��&�  
-+96�!+  .�$%2+.� . ��*.�2#�&��  2+�(  �  -+96�0  .�$%2+.+2 %��+� 1� , ���  �  �2�1�&��  
*.+�4�%� . 
 �+. �+�  -+)��  �**�.�%�  6�#+'&(-  �  ��$#+%&(-  .�$%2+.�-� : 

 - +$2+,+��%5 �**�.�%  +% +$%�%�+2 *.+�4�%�  *4%�-  *.+*4$��&�  2+�+*.+2+�&+)  
2+�(  2 %�'�&��  5 – 7 -�&4%, +�&+2.�-�&&+  *.+-(2�  �**�.�%  2+�+*.+2+�&+)  2+�+)  $+ 
$%+.+&( *.+0+��  0#��+&+$�%�#  2 %�'�&��  2 - 3 -�&4%; 
 -  *.+-(%5  6�#+'&(-  .�$%2+.+-  *.�  %�-*�.�%4.�  65 - 70°�  2 %�'�&��  30 -�&4%; 
 -  +*+#+$&4%5 2+�+*.+2+�&+)  2+�+)  2 %�'�&��  5 – 7 -�&4%; 
 -  *.+-(%5  .�$%2+.+-  ��$#+%(  *.�  %�-*�.�%4.�  65 - 70°�  2 %�'�&��  30 -�&4%; 
 -  +*+#+$&4%5 2+�+*.+2+�&+)  2+�+)  2 %�'�&��  5 –7 -�&4%; 
 -  2 $#4'��  *�.�.(2�  2 .�,+%�  �**�.�%�  *�.��  *4$�+-  &�+,0+��-+  $1�%5 
%�*#++,-�&&(�  *#�$%�&(  �  *.+��/�&3���.+2�%5  �**�.�%  !+. '�)  2+�+)  (90-95°� ) 2 
%�'�&��  10 - 15 -�&4%. 
 �+. �+�  -+)��  �**�.�%�  -+96�)  $-�$59  "��&%.+# ": 
 - +*+#+$&4%5 �**�.�%  +% +$%�%�+2 *.+�4�%� , *.+*4$��&�  2+�+*.+2+�&49  2+�4 2 
%�'�&��  5 – 7 -�&4% �  +�&+2.�-�&&+  *.+-(2�  �**�.�%  2+�+*.+2+�&+)  2+�+)  $+ $%+.+&( 
*.+0+��  0#��+&+$�%�#   2 %�'�&��  2 – 3 -�&4%; 
 - *.+-(%5  .�$%2+.+-  "��&%.+# " *.�  %�-*�.�%4.�  70 - 80°�  2 %�'�&��  30 -�&4%; 
 - +*+#+$&4%5 2+�+*.+2+�&+)  2+�+)  �+  *+#&+!+ 4��#�&�  +$%�%�+2 -+96�!+  
.�$%2+.�  (*.+2�.��  - *+ 3�&+#3%�#��&4) 2 %�'�&��  10 -�&4%; 
 - 2 $#4'��  *�.�.(2�  2 .�,+%�  �**�.�%�  *�.��  *4$�+-  &�+,0+��-+  $1�%5 
%�*#++,-�&&(�  *#�$%�&(  �  *.+��/�&3���.+2�%5  �**�.�%  !+. '�)  2+�+)  *.�  %�-*�.�%4.�  
(90 - 95°� ) 2 %�'�&��  10 – 15 -�&4%. 
 
 10.3 	�/,+.&�  -+)��  
  
 �#�$%�&'�%()  %�*#++,-�&&()  �**�.�%  $#��4�% .�/,�.�%5  +��&  .�/  2 -�$ �   �#  
+$-+%.� %�*#++,-�&&(0  *#�$%�&, 4*#+%&�&�) �  4��#�&�  +$%�27�!+$  ��-&  $ *+-+659  
6�%+�. 
 �+. �+�  .�/,+.��  %�*#++,-�&&+!+ �**�.�%� : 

- 4#+1�%5 !+.�/+&%�#5&+ �**�.�%  &� *#�%4 1, *+�#+1�2  $*����#5&(�  +*+.(  �#  
*.��+0.�&�&�  *�%.4,�+2  8, 9 �  2($%4*�96�0  �+&�+2  7*�#�� ; 

- +$#�,�%5 .�2&+-�.&+  !�)��  11 &� 7*�#5��0  5; 
- 2(&4%5 �/  *�/+2  *#�% 1, 2 7*�#5��  5; 
- $& %5 *#�%4 2 $ &�*.�2# 96�0  12; 
- .�/+,.�%5  *���%  %�*#++,-�&&(0  *#�$%�& 3 �  4*#+%&�&�) 4. 

 ���� ���'��!�  �����/����$  %���$��  (���'�&+  !�(���  ��#�(� , �!���!�(�  
�  ��% �(�  (������'��!�(�  ����(���(� . 
 �#  +$46�$%2#�&�  .�/,+.&+)  -+)��  &�+,0+��-+ : 
 - .�/+,.�%5  �**�.�% ; 
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 - 4��#�%5 +$%�27�)$   ��-�&5  $ *+-+659  6�%�� ; 
 - *.+-(%5  .�/+,.�&&(�  '�$%�  2+�+*.+2+�&+)  2+�+) , /�%�-  -+96�-  .�$%2+.+- , 
+*+#+$&4%5 2+�+*.+2+�&+)  2+�+)  �+  *+#&+!+ 4��#�&�  -+96�!+  .�$%2+.� ; 
  - *.+-(%5  2 %+- 1�  *+. ���  $ *+-+659  �.7�)  20+�&(�  *�%.4,��  7, 9 �  
2(0+�&(�  -  8, 10.  
 �+,.�%5  �**�.�%  2 *+. ���  +,.�%&+-  .�/,+.�� . ����%  %�*#++,-�&&(0  *#�$%�& 
(.�$4&+�  2) �  4*#+%&�&�)  $+,.�%5 &� &�*.�2# 96�0  12 $+!#�$&+ $0�-�  $,+.��  (.�$4&+�  
3). ��)��  11 /�% !�2�%5 .�2&+-�.&+  *�.�-� , &�0+� 6�-�$  &�*.+%�2 �.4!  �.4!� .  �+$#�  
$1�%�  *#�%(  �+#1&(  ,(%5 *�.�##�#5&(-� , *+;%+-4 &�+,0+��-+  �/-�.�%5  .�/-�.  
$1�%�  L $2�.04 �  $&�/4 $ +,��0  $%+.+& &� ��1�+)  $% 1�� . 	�/-�.  $1�%�  +*.���# �%$  
*+ 3+.-4#�  L=h x n, !��  h= 4,5 --  – .�/-�.  %�*#++,-�&&+)  *#�$%�&(  $ 4*#+%&�&��- , n – 
�+#�'�$%2+  %�*#++,-�&&(0  *#�$%�&. �  *.+��$$�  ;�$*#4�%����  2+/-+1&�  4$����  
-�%�.��#�  4*#+%&�&�), %+!�� *#�%(  -+1&+  *+�% &4%5 (L min =  h min x n, !��  h min=4,1 
-- ). 
 ��  ���%�!����$  �����$ ������  ��������  (���,� , '�(  L min. ���  (���,�(  
������$���  ����%����  ��0��(�-�$  �������(���&*  ������� , !�����$  �%���  ������  
�����$��&+  *���!��� , '��  ��������  !  �����)���  ��% �(  *���!�������!�(  ���  
�&*��%  ��  ����$  �������� . 

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

10.4 	��+-�&�4�-(�  -+96��  �  ��/�&3���.496��  .�$%2+.( . 
10.4.1 �+96��  .�$%2+.( : 

.�$%2+. ��4$%�'�$�+)  $+�(                                                (0,8 - 1,0)%   

.�$%2+. �/+%&+) �#�  $4#53�-�&+2+)  ��$#+%(                  (0,3 - 0,5)% 

.�$%2+. -+96�)  $-�$�  "��&%.+# "                                   (2,5 - 3,0)%  
�+*4$���%$  �$*+#5/+2�%5 -+96��  $.��$%2+ "��/-+# ". 

10.4.2 ��/�&3���.496��  .�$%2+.( :  
.�$%2+. 0#+.&+) �/2�$%�                                                  150 - 200 -! /# 
0#+.�-�&                                                                            150 - 200 -! /# 
!�*+0#+.��  &�%.�                                                            150 - 200 -! /# 
!�*+0#+.��  ��#�                                                              150 - 200 -! /# 
 

11. ��8��
�����  �����>��
���  
 
11.1 ��0&�'�$�+�  +,$#41�2�&��  �**�.�%�  $2+��%$  �  $+,#9��&�9  *.�2�#  

;�$*#4�%���� , �/#+1�&&(0  2 ��&&+-  �+�4-�&%� , 4$%.�&�&�9  -�#��0  &��$*.�2&+$%�)  �  
*�.�+��'�$�+-  +$-+%.�, $+,#9��&�9  $�&�%�.&(0  *.�2�#  �#  ��&&+)  *.+-(7#�&&+$%� . 

11.2  �1��&�2&+�  %�0&�'�$�+�  +,$#41�2�&�� : 
- *.+2�.��  !�.-�%�'&+$%�  $+���&�&�) ; 
- *.+-(2��  �**�.�%�  -+96�-�  .�$%2+.�-� . 
11.3 �1�-�$ '&+�  %�0&�'�$�+�  +,$#41�2�&�� : 
- +'�$%��  &�.41&(0  *+2�.0&+$%�) �**�.�%�  +% *(#�  �  !. /� ; 
- .�/,+.��  �**�.�%�  �#  +$-+%.� %�*#++,-�&&(0  *#�$%�&, 4*#+%&�&�) �  

4��#�&�  ��-& , &���*�  �#�  �.4!�0  %2�.�(0  +%#+1�&�); 
- *.�  *+ 2#�&��  4%�'��  – *+�% !�2�&��  !��� ; 
- *.�  �/&+$�  4*#+%&�&�  – ��  /�-�&� . 
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11.4 ��.�+��'�$��  *.+2�. %5  �**�.�%  &� 2&4%.�&&�� *�.�%���&� . �#  ;%+!+ 
&�+,0+��-+  $& %5 %.4,4 $ +�&+!+ �/  2(0+�&(0  *�%.4,�+2  �  *+2($�%5 ��2#�&��  &� 
*.+%�2+*+#+1�&&+) -�!�$%.�#� . �$#�  1���+$%5  *+$#� $%�,�#�/����  ��2#�&�  2(%����%  
�/  +%�.(%+) -�!�$%.�#� , ;%+ /&�'�% , '%+ �-�9%$  2&4%.�&&�� *.+%���&� . �#  �0  
4$%.�&�&�  &�+,0+��-+  ��-+&%�.+2�%5 *���%  %�*#++,-�&&(0  *#�$%�& %6�%�#5&+ 
*.+2�.�%5  ��1�49  %�*#++,-�&&49  *#�$%�&4, 4*#+%&�&�� �  *.�2�#5&+$%5 �+-*+&+2�� .  

11.5 �#  $+0.�&�&�  ;#�$%�'&+$%� �  *.+�#�&�  $.+��  $#41,(  *.+�#��+�  2 
%�*#++,-�&&+-  �**�.�%� , *.�  �!+  *.+$%+� ,+#��  2+$5-�  '�$+2 , .��+-�&�4�%$  +$#�,�%5 
!�)��  11 �+  *+#&+!+ $%���&�  2+�(  �/  2$�0 *#�$%�&. 

11.6 "�  +%��/(  �**�.�%� , +,4$#+2#�&&(�  �!+  &�*.�2�#5&(-  %�0&�'�$��-  
+,$#41�2�&��- , *.��*.� %�� -�/!+%+2�%�#5 +%2�%$%2�&&+$%� &� &�$�%. 

 
12. �	
���
  8	
����<  �  �	
����	��	��
���  
 
12.1 
**�.�%  0.�&�%$  2 /��.(%(0  +%�*#�2��-(0  $�#��$��0  *+-�6�&� 0  &� 

.�$$%+ &��  &� -�&��  1 -  +% +%+*�%�#5&(0 $�$%�- *.�  %�-*�.�%4.�  +�.41�96�)  $.��(  +% 
+10 º�  �+  +35 º�  �  +%&+$�%�#5&+) 2#�1&+$%� 2+/�40�  (45-80)%. 

12.2 �*��+2��  +,�$*�'�2��%  $+0.�&&+$%5 �**�.�%�  &� -�&��  '�-  18 -�$ ��2  $+ 
�&  +%!.4/�� . 

12.3 �$#�  �**�.�%  0.�&�%$  ,+#��  '�-  18 -�$ ��2 , %+ �+#1&�  *.+�/2+��%5$  
�+&$�.2���  2 $++%2�%$%2�� $ ����  9.014-78. 

12.4 �.�&$*+.%�.+2�&��  �**�.�%�  �+*4$���%$  �2%+-+,�#5&(- , 
1�#�/&+�+.+1&(- , �2����+&&(-  �  2+�&(-  %.�&$*+.%+- 2 $++%2�%$%2�� $ 4$#+2� -�  �  
*.�2�#�-�  *�.�2+/+� , ��)$%2496�-�  &� ��1�+-  2���  %.�&$*+.%�. 

��.��  %.�&$*+.%�.+2�+)  *.�  +%.���%�#5&(0  %�-*�.�%4.�0   �+#1&�  ,(%5 
4��#�&�  2#�!�  �/  2$�0 4/#+2 �**�.�%� . �+$#�  %.�&$*+.%�.+2��  �**�.�%  &�+,0+��-+  
*.+!.�%5  �+  %�-*�.�%4.(  &� &�1�  +5°� . 

12.5 �.�  *+!.4/��  �  %.�&$*+.%�.+2�&��  �**�.�%�  &�+,0+��-+  $+,#9��%5 �  
2(*+#& %5 %.�,+2�&�  -�&�*4# ��+&&(0  /&��+2  &� %�.� . 

 
13. �������������  �  �	�����  

 
�#�$%�&'�%()  %�*#++,-�&&()  �**�.�%  ���� -119_______, /�2+�$�+)  &+-�.  

__________ $++%2�%$%24�% �+&$%.4�%+.$�+) �+�4-�&%����  ���� 119.00.00.000 �� 5132-
078-12191577-2006 �  *.�/&�&  !+�&(-  �  ;�$*#4�%���� . 
 
                                               ��%�  2(*4$��  "___"____________ 20 __ ! . 
 
� .� . 
      � p��$%�2�%�#5 ���  _________________ 
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14. �
	
�����:�  ��<"
�������
  
 
14.1 �.��*.� %��  !�.�&%�.4�%  $++%2�%$%2�� *#�$%�&'�%+!+ %�*#++,-�&&+!+ 

�**�.�%�  ���� -119 *�$*+.%&(-  0�.��%�.�$%���-  *.�  $+,#9��&��  4$#+2�) 
%.�&$*+.%�.+2�� , 0.�&�&� , -+&%�1� , &�#���� , ;�$*#4�%����  �  %�0&�'�$�+!+  
+,$#41�2�&� . ��.�&%�)&()  $.+�  ;�$*#4�%����  $+$%�2# �% 12 -�$ ��2  $+ �&  *.+��1�  
+,+.4�+2�&� . 

14.2 �2+�  +,+.4�+2�&�  2 ;�$*#4�%���9  �+#1�&  *.+2+��%5$  
$*����#�/�.+2�&&(-�  *.��*.� %� -�  �#�  $#41,�-�  *.��*.� %�  �/!+%+2�%�# . 
��.�&%�)&(�  +, /�%�#5$%2� &� .�$*.+$%.�& 9%$  &� +,+.4�+2�&��  $+ $#���-�  
-�0�&�'�$��0  *+2.�1��&�)  �  &� +,+.4�+2�&�� , *+�2�.!7��$  &�$+!#�$+2�&&+-4 $ 
*.��*.� %��-  �/!+%+2�%�#�-  .�-+&%4 �#�  �+&$%.4�%�2&+-4 �/-�&�&�9 . 

14.3 �.��*.� %��  �/!+%+2�%�#5 +$%�2# �% /�  $+,+)  *.�2+ , &� 42��+-#   
*+%.�,�%�#�) , 2&+$�%5 �/-�&�&�  2 �+&$%.4���9  �/��#� ,  &� 404�7�96��  �!+  
*�$*+.%&(�  0�.��%�.�$%��� . 

 
15. �������<  ��  �����"
���  

  
 15.1 �.�%�.��  *.���#5&(0  $+$%+ &�) 4$%�&+2��: �**�.�%  &�*.�!+��&  �#  
;�$*#4�%����  2 $#4'��  .�/.47�&�  ��.��$�  �/��#�  �  *+%�.�)  ��.��$+-  &�$46�0  
$*+$+,&+$%�) (!�.-�%�'&+$%� ). �$%�&+2��  *+�#�1�%  2(2+�4  �/  ;�$*#4�%���� , $*�$�&�9  �  
4%�#�/���� . 

15.2 �  $#4'��  &�*.�!+�&+$%�  4$%�&+2�� �#  �$*+#5/+2�&�  *+ &�/&�'�&�9  
*.+�/2+��%$  �!+  4%�#�/��� , 2$� �/&+7�&&(�  4/#(  �  ��%�#�  $��9%$  2 *4&�%( 
2%+.$(.5 . 

15.3 �������������  ����� ����+  %������!�  ��  �����'���)  1����2��� ! 
 
16. ����� H�<  �  	���
�
��� . 
 
�+%p�,�%�#5  *.��? 2# �%   .��#�-���9   * p��* p� %�9 -*+$%�26��4 . 
 
17. 
�	��  �	���	�<��< -�"���������<  
 
	+$$� , 390011, ! . 	 /�&5 , *. . <,#+'�+2�  6, $%..4. 
E-mail: elf@elf4m.ru             http://www.elf4m.ru  
��# . (4912) ) 45-33-31; 24-38-23; 24-38-26 
��# .- 3��$  (4912) 24-38-23
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      �+. �+�  .�$*+#+1�&�  *#�$%�& %�*#++,-�&&(0  2 �**�.�%�  $#�2�  &�*.�2+  $+!#�$&+ 
.�$4&�4  3.      
              L= n 0 4,5-- ; n – �+#�'�$%2+  *#�$%�&.  

1, 2. �#�%�    7, 9 ��%.4,+�  20+�&+) 
   3. �#�$%�&�  %�*#++,-�&&�   8, 10 ��%.4,+�  2(0+�&+)  
 4. �*#+%&�&��    11 ��)��  
 5. =*�#5��    12 ��*.�2# 96�  
 6. �*+.�  
  
 
 
	�$4&+�  1. �#�$%�&'�%()  %�*#++,-�&&()  �**�.�%  ���� -119 
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00, 01, 02, 03, 04, 05, 06 – 2�.��&%(  �$*+#&�&�   *#�$%�&(  %�*#++,-�&&+) . 

 
	�$4&+�  2. �#�$%�&'�%()  %�*#++,-�&&()  �**�.�%  ���� -119. 

�#�$%�&�  %�*#++,-�&&� . 
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	�$4&+�  3. �#�$%�&'�%()  %�*#++,-�&&()  �**�.�%  ���� -119. 
�0�-�  $,+.��  *#�$%�& %�*#++,-�&&(0  $ 4*#+%&�&��-  

�#  �**�.�%�  *.+�/2+��%�#5&+$%59 1000 #/' . 
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	�$4&+�  4. �#�$%�&'�%()  %�*#++,-�&&()  �**�.�%  ���� -119. 
�0�-�  $,+.��  *#�$%�& %�*#++,-�&&(0  $ 4*#+%&�&��-  

�#  �**�.�%�  *.+�/2+��%�#5&+$%59 2500 #/' .



14 
 

�

 
	�$4&+�  5. �#�$%�&'�%()  %�*#++,-�&&()  �**�.�%  ���� -119. 

�0�-�  $,+.��  *#�$%�& %�*#++,-�&&(0  $ 4*#+%&�&��-  
�#  �**�.�%�  *.+�/2+��%�#5&+$%59 3000 #/' .  
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	�$4&+�  6. �#�$%�&'�%()  %�*#++,-�&&()  �**�.�%  ���� -119. 
�0�-�  $,+.��  *#�$%�& %�*#++,-�&&(0  $ 4*#+%&�&��-  

�#  �**�.�%�  *.+�/2+��%�#5&+$%59 5000 #/' . 
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