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�*'��   �(�+����  


�*��&6�&  �%���!,�  �!� ��*�!,!  *�*��&�!&  9-���/%���$  �(��  ��  
/%����/  �%��"�-=�86% �  ,�����'&  (��'%% (�  �%,*�- : �%���!,� ) 

1  ��"��0�����  ��  �*��$%  �%"-'.����$  
	���  1  ��  19 �� 15.03.05 
«��"��0��,�  �%��"�-=�86% �  /%����  �#%�,!  9�,�!4%*,� �  *�*��&�!&  
9-���/%���$  �(��  �� »  

2 
�*��&6�&  �%���!,�  �(�%�%'&%�: 
·  �(!*��!%  /%����  *%+*/��,-*�!4%*,�+  �!� ��*�!,!  *�*��&�!&  

7%'%"�0%����)3  9-���/%���$  �(��  �� . 
·  �0'�*�.  (�!/%�%�!&  /%���� . 
·  ���&��,  (��$%�%�!&  �!� ��*�!,! , �0��0��,!  �%"-'.����$  !"/%�%�!+  !  

�06!+  /%����'� !4%*,!+  (��3��  ,  �(�%�%'%�!8  �%�'.�� �  *�*��&�!&  
9-���/%���$ . 

·  �(!*��!%  �((������  - (�� ��//�)3  *�%�*�$  �'&  �%�'!"�#!!  /%���� . 
·  ��%0�$��!&  ,  (�� ���$,%  !  ,$�'!9!,�#!!  (%�*���'� , �  ��,7%  

��-��"�����)  (�  *%+*/��,-*�!4%*,�+  �!� ��*�!,%  9-���/%���$  �(��  �� . 

1 � ������  ��,���������-������  ������  �����������  

1.1 �*��$�)%  (�!�#!()  *%+*/��,-*�!4%*,� �  /%���� . 
%+*/��,-*�!4%*,!+  /%���  �!� ��*�!,!  �*��$��  ��  $'!&�!!  ��"'!4�)3  

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

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

,�'%0��!+  ($�'�) ) $ �%'% 9-���/%���  !  % �  %�/%��!4%*,!3  ��"/%��$  (�'!�)  
(-�!  *$�0���)3  ,�'%0��!+  $ �%'% 9-���/%��� )  

,���*�.  ��*(��*����%�!&  $�'�) , $ *$�8  �4%�%�., "�$!*!�  ��  ('����*�!  
0%����  !  -(�- !3  *$�+*�$  7%'%"�0%�����+  ,��*��-,#!!  9-���/%��� . 

��"�-=%�!%  9-���/%���  ((��%�&  (��4��*�!  $ �%"-'.���%  *�!7%�!&  
('����*�!  0%���� , (�&$'%�!&  ��%6!�  !  *'�/�$ ) (�!$��&�  ,  -/%�.=%�!8  
*,���*�!  ��*(��*����%�!&  ,�'%0��!+  $ �%'% 9-���/%��� . 

�!7%�!%  *,���*�!  ��*(��*����%�!&  $�'�)  ((�!  �%!"/%��)3  
 %�/%��!4%*,!3  ��"/%��3 ) (�!$��!�  ,  !"/%�%�!8  �%"����*�)3  4�*���  
9-���/%��� . 

	"/%�&&  �%"����*�)%  4�*���)  *$�0���)3  ,�'%0��!+  �����!(�)3  ((�  
,��*��-,#!!  !   %�/%��!4%*,!/  ��"/%��/ ) 9-���/%���$  �(��  ��  /�7��  
$)&$!�.  �05%,�)  * «!"/%�%��)/! » (��4��*��)/!  3���,�%�!*�!,�/! . 

��$�!$�&  !"/%�%��)%  �%"����*�)%  4�*���)  * ��*4%��)/!  !'!  
*���!*�!4%*,!/!  "��4%�!&/! , /�7��  �(�%�%'!�.  «��,'��%�!% » 4�*���  
,��,�%��� �  �05%,��  ��  ��*4%���+  !'!  *���!*�!4%*,�+  ���/) . 
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��  $%'!4!�% :�� �  «��,'��%�!& » /�7��  �(�%�%'!�.  *�%(%�. ��"�-=%�!&  
9-���/%���  ((��%�!  % � �%*-6%+ *(�*�0��*�! ) ��  �*��$%  /��%'!��$��!&  !'!  
*��$�%�!&  * «��,'��%�!&/! » ��  �05%,��3  * !*,-**�$%���  *�"����)/!  
�%9%,��/! .  

1.2 	"/%�%�!%  �!��/!4%*,!3  3���,�%�!*�!,  9-���/%���$  �(��  �� . 
	"/%�%�!%  �%"����*�)3  4�*���  *$�0���)3  ,�'%0��!+  9-���/%���$  �(��  

��  (��!"$��!�*&  (�  *3%/%, (�!$%�%���+  ��  �!* . 1.  
���  $�"�%+*�$!%/  =!��,�(�'�*�� �  -����� �  $�"�%+*�$!&  $ �05%,�% 

!"/%�%�!+  (9-���/%��%  �� ) $�"�!,�8�  *$�0���)%  �%"����*�)%  ,�'%0��!& .  
�!(  ,�'%0��!+  ((����'.�)%  !'!  (�(%�%4�)% $�'�) ) "�$!*!�  ��  

��(��$'%�!&  (�!'�7%�!&  -����� �  $�"�%+*�$!& . 
���4!,!  - �,*%'%��/%��)  �% !*��!�-8�  ,�'%0��!&  9-���/%���  !  

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

��  0�,�$)3  (�$%�3��*�&3 , '!0�  ��  ���#�3  ��,%��)3  0�'��$  9-���/%��� . 
! ��')  ��  ���4!,�$  - �,*%'%��/%���$  �0��0��)$�8�*&  (�!0���/  ��  

2 !  *�3���&8�*&  $ (�/&�!  (�!0��� . 
�0��0��,�  "�,'84�%�*&  $ -*!'%�!! , 9!'.���#!!  !  ���'� � -#!9��$�/  

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

$�"�%+*�$!% (�%�'!"�#!& ), ,�,  ���%'.�)+  9�+' . 
��'.�%+=�&  �0��0��,�  *! ��'�$  (��!"$��!�*&  ��  �� , * !*(�'."�$��!%/  

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

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

*�*��$'&86!3  *! ��'  �%�,#!!  ��  -�����%  $�"�%+*�$!% !  �%"����*�)%  4�*���)  
*$�0���)3  ,�'%0��!+ .  

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

1.3 �0'�*�.  (�!/%�%�!&  *%+*/��,-*�!4%*,� �  /%����  �'&  �!� ��*�!,!  
9-���/%���$  �(��  ��  !  ,�!�%�!!  �#%�,!  *�*��&�!&  9-���/%���$ . 

%+*/��,-*�!4%*,!/  /%����/  �!� ��*�!�-8�*&  *'%�-86!%  $!�)  
�%9%,��$ ,��*��-,#!!  7%'%"�0%����)3  9-���/%���$  �(��  �� . 

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

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

·  �!7%�!%  !  (��%�&  �%*-6%+ *(�*�0��*�!  ,��*��-,#!!  9-���/%���  
!" -"�  ��"�-=%�!+  $ (��"%/��+  4�*�!  ((��%�&  (��4��*�!  0%����  !  *'�/  $ 
��+��%  �%3��'� !4%*,� �  ��$%�*�!& ). 
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1.3.1 �!� ��*�!,�  �*'�0'%�!&  ,�%('%�!&  "�,'���)3  ��,%��)3  0�'��$  $ 
$%�3�%+ 4�*�!  9-���/%��� . 

�(�%�%'&86%+  (�!4!��+  (��%�!  �%*-6%+ *(�*�0��*�!  ��,%��� �  
,�%('%�!&   9-���/%���  &$'&%�*& �*'�0'%�!%  ,�%('%�!&  (��*=��)$��!% ) 
"�,'���)3  ��,%��)3  0�'��$  $ �%'% 9-���/%���  !" -"�  (��%�!  (��4��*�!  0%���� . 

�!� ��*�!,�  *�*��&�!&  ��,%��� �  ,�%('%�!&  9-���/%���  (��!"$��!�*&  
��  �*��$%  ���'!"�  !"/%�%�!+  *(%,���  �%"����*�)3  4�*���  *�0*�$%��)3  
,�'%0��!+  "�,'���)3  ��,%��)3  0�'��$ . 

�*'�0'%�!%  ,�%('%�!&  (��*=��)$��!% ) "�,'���)3  ��,%��)3  0�'��$  $ 
�%'% 9-���/%���  (�!$��!�  ,  «��"$�'- » (%�$� �  �%"����*�� �  (!,�  ��  �$�  
��(�'�!�%'.�)3  �%"����*�)3  (!,�  $ *(%,��% *$�0���)3  ,�'%0��!+  ��,%��$ . 
��  /%�% (��%�!  (��4��*�!  0%����  $ ���"%/��+  4�*�!  9-���/%���  !  
«��*=��)$��!& » "�,'���)3  ��,%��)3  0�'��$  «'%$)+» �%"����*�)+  (!,  0-�%�  
!/%�.  0�'%% &$��% (��&$'%�!%  !  */%6��.*&  $ �!",�4�*����-8  �0'�*�.  *(%,��� . 
«���$)+ » �%"����*�)+  (!,  ((�  /%�% �*'�0'%�!&  ,�%('%�!&  0�'��  $ �%'% 
9-���/%��� ) 0-�%�  *��%/!�.*&  ,  4�*���%  *$�0���)3  ,�'%0��!+  
�%"�,�%('%��� �  0�'�� . ��!/%�  !"/%�%�!&   �!��/!4%*,!3  3���,�%�!*�!,  
"�,'���)3  ��,%��)3  0�'��$ , (�!  ��"'!4��+  *�%(%�! ��"�-=%�!&  ���"%/��+  
4�*�!  9-���/%���  �!(�  � 5-2, (�!$%�%�  ��  �!* . 4. �%(%�.  ��"�-=%�!&  $%�3�%+ 
4�*�!  9-���/%��� , *���$%�*�$-86�&  (�!$%�%��)/  ��   ��9!,%  
3���,�%�!*�!,�/  (�,�"���  ��  �!* . 5. 

�  (��4��/  0%���% 4�*����  1� �  ����  ,�'%0��!+  ��,%��  �'!��+  35 */  
*�*��$'&%�  �,�'�  6000 �# .  

��!  �*'�0'%�!!  0%����  $�,�-  ��,%��  $ *(%,��% ,�'%0��!+  �0��"-8�*&  2 
(!,� : 

·  4�*����  ���� �  ��*�%�  (�  /%�% �*'�0'%�!&  0%���� , ��*�! �&  
4�*���)  �,�'�  7200 �# , "��%/  *��0!'!"!�-%�*& ; 

·  ��- �+  (!,  !/%%� 0�'%% �!",-8  4�*���- , ,�����&  �%/ �!7% , 4%/ 
3-7% *�*��&�!%  0%����  !  *�*��&�!%  ��/��-�) , ,  ,�����+  "�,�%('%�  ��,%� . 

�'&  �#%�,!  *�*��&�!&  ��,%��� �  ,�%('%�!&  9-���/%���$  �(��  ��  
!*(�'."-%�*&  *'%�-86�&  ,'�**!9!,�#!& : 

·  «	*(��$��% » *�*��&�!%  - 4�*����  1� �  ����  ,�'%0��!+  ��,%��  
*�*��$'&%�  �,�'�  6000 �#  

·  «;��$'%�$��!�%'.��% » *�*��&�!%  0%����  $�,�-  ��,%��$  - (�!  
4�*���%  1� �  (!,�  $)=% 5000 �# . 

·  «
%!*(��$��% » *�*��&�!%  - (�!  4�*���%  1� �  (!,�  $)=% 4000 �# . 
·  «�$��!+��% » *�*��&�!%  - 4�*����  1� �  (!,�  �!7%  4000 �# .  
�0*�'8��)%  "��4%�!&  4�*���)  1� �  �%"����*�� �  (!,�  (�!$%�%�)  �'&  

��!0�'%%  4�*��  !*(�'."-%/)3  9-���/%���$  * ��,%��/!  �'!��+  35 */ . (�!(�  
� 5-n).  

�'&  ��,%��)3  9-���/%���$  ��- � �  �!(�  �0*�'8��)%  "��4%�!&  4�*���)  
1� �  �%"����*�� �  (!,�  ((�!  «	*(��$��/ » *�*��&�!! ) �(�%�%'&%�*& 
*���!*�!4%*,!/  (-�%/ . ��*'%�-86�&   ����#!&  *�*��&�!&  (��!"$��!�*&  $ 
(��#%���3  *�!7%�!&  :��+  4�*���) , ���'� !4��  (�!$%�%���+  ,'�**!9!,�#!! . 
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1.3.2 �!� ��*�!,�  *�*��&�!&  ���"%/��+  4�*�!  9-���/%��� . 
�(�%�%'&86%+  (�!4!��+  (��%�!  �%*-6%+ *(�*�0��*�!  9-���/%���  $ 

���"%/��+  4�*�!  &$'&%�*& *�!7%�!%  (��4��*�!  0%����  !" -"�  % � ��"�-=%�!& . 
�!� ��*�!,�  *�*��&�!&  ���"%/��+  4�*�!  9-���/%���  (��!"$��!�*&   ��  

�*��$%  ���'!"�  4�*���)  1 ����  �%"����*�)3  ,�'%0��!+  (�(%�%4�� �  *%4%�!& 
9-���/%���  $ ��"'!4�)3  (�  $)*��%  9-���/%���  *%4%�!&3. 

�  (��4��/  0%���% :��  4�*����  �% /%�&%�*& (�  $)*��%  9-���/%���  !  
*�*��$'&%�  4400-4600 �#  �'&  9-���/%���  *%4%�!%/ 0.430.4 / . (%,��)  
*$�0���)3  ,�'%0��!+  �'&  4-3 !"/%�!�%'.�)3  *%4%�!+ * =� �/  0,1 / . 
(�!$%�%�)  ��  �!* . 6. ��!  ���'!"%  �%�03��!/�  -4!�)$��. , 4��  $ $%�3�%+ 4�*�!  
9-���/%���  ($ *'�%  ��'6!��+  10-15 */ ) $�"�!,�%�   �'�$��&  $�'�� , 4�*����  
,�'%0��!+  ,�����+  �!7%  �*��$��+  4�*���)  ��  10-16 %. ��!4%/  :�!  ,�'%0��!&  
$�"�!,�8�  ��'.,�  $ *'-4�% , %*'!  -���  ����*!�*&  (�!/%���  $ *�%��%+ 4�*�!  (�  
$)*��%  -,�"���� �  *'�& . ��!  -����3  �!7%  :�� �  *'�&  :���  �%"����*�)+  (!,  �% 
��0'8��%�*& . ��&$'%�!%  :�� �  (!,�  /�7%�  0)�.  *$&"���  * 0�'%% �!",!/!  
7%*�,�*��)/!  3���,�%�!*�!,�/!  7%'%"�0%����  $ $%�3�%+ 4�*�!  9-���/%��� . 


�  (�$�%7�%���/  9-���/%��%  4�*����  1 ����  �%"����*�)3  ,�'%0��!+  
*�!7�%�*& . 
�  �!* . 7 (�!$%�%�)  *(%,��)  �%�'!"�#!!  $ �$-3  *%4%�!&3 (�  
$)*��%  ��"�-=%��� �  9-���/%���  ��  5 */   !  15 */   �!7%   ���!#)  &$��  
$)��7%��)3  ��"�-=%�!+  9-���/%��� . 


�  �!* . 9 (�!$%�%�)  (�!/%�)  *(%,���$  �%"����*�)3  ,�'%0��!+  
(�(%�%4�� �  *%4%�!& 9-���/%��� . ��  /%�% -��'%�!&  !"/%�!�%'.�� �  *%4%�!& 
��  "��)  ��"�-=%�!+  0%����  4�*����  ,�'%0��!+  $ �>/  ��*�%� , 4��  (�"$�'&%�  
�#%�!�.  *�*��&�!%  0%����  9-���/%���  * �#%�,�+  % � !"/%�%�!&  (�  $)*��%  
9-���/%��� . 

�'&  �#%�,!  *�*��&�!&  0%����  $ $%�3�%+ (���"%/��+ ) 4�*�!  9-���/%���  
!*(�'."-%�*&  *'%�-86�&  ,'�**!9!,�#!& : 

·  «	*(��$��% » - 0%���  *���$%�*�$-%�  /��,%  400, 4�*����  �*��$�� �  
����  (�(%�%4�� �  �%"����*�  4400-4600 �# ; 

·  «;��$'%�$��!�%'.��% » - 0%���  *���$%�*�$-%�  /��,%  300 !  $)=%, 
4�*����  �*��$�� �  ����  (�(%�%4�� �  �%"����*�  0�'.=%  4000 �# ; 

·  «
%!*(��$��% » - 0%���  *���$%�*�$-%�  /��,%  150̧ 200, 4�*����  
(�(%�%4�� �  �%"����*�  3500̧ 4000 �# ; 

·  «�$��!+��% » - 4�*����  (�(%�%4�� �  �%"����*�  �!7%  3500 �#  !'!  
*���$%�*�$-86!+  �%"����*�)+  (!,  �% $)�%'&%�*& !" -"�  *!'.�)3  ��"�-=%�!+  
0%���� . 

�0*�'8��)%  "��4%�!&  4�*���)  1� �  �%"����*�� �  (!,�  (�!$%�%�)  �'&  
��!0�'%%  4�*��  !*(�'."-%/)3  9-���/%���$  * (�(%�%4�)/  *%4%�!%/ 40340 */ . 

�'&  ��,%��)3  9-���/%���$  ��- � �  �!(�  �0*�'8��)%  "��4%�!&  4�*���)  
1 �  �%"����*�� �  (!,�  «	*(��$��% » *�*��&�!%  �(�%�%'&%�*& ��*4%��)/  !'!  
*���!*�!4%*,!/  (-�%/ . ��*'%�-86�&   ����#!&  *�*��&�!&  (��!"$��!�*&  $ 
(��#%���3  *�!7%�!&  :��+  4�*���) , ���'� !4��  (�!$%�%���+  ,'�**!9!,�#!! . 

1.3.3 �!� ��*�!,�  *�*��&�!&  (��"%/��+  4�*�!  9-���/%��� . 
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�(�%�%'&86%+  (�!4!��+  (��%�!  �%*-6%+ *(�*�0��*�!  9-���/%���  $ 
(��"%/��+  4�*�!  &$'&%�*& ��"�-=%�!%  7%'%"�0%�����+  ,��*��-,#!!  $ ��+��%  
�%3��'� !4%*,� �  ��$%�*�!& . 

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

��"�-=%�!%  9-���/%���  $ "��% ��$%�*�!&  $ $%��!,�'.��/  ��(��$'%�!!  
((����'.�)%  ��%6!�) ) $)")$�%�  */%6%�!% *(%,���  (�%"����*�)3  (!,�$ ) 
!" !0�)3   ,�'%0��!+   $ �!",�4�*����-8  �0'�*�.  !  *�!7%�!%  �/('!�-�)  
(����'.�)3  ,�'%0��!+ , 0%" &$�� �  !"/%�%�!&  *(%,��� .  

��"�-=%�!%  9-���/%���  $  ��!"����'.��/  ��(��$'%�!!  ((�(%�%4�)%  
��%6!�) ) $)")$�%�  (�&$'%�!% ��(�'�!�%'.�)3  (!,�$  $ *(%,��% (����'.�)3  
,�'%0��!+  ! , (�!  -$%'!4%�!!  �%9%,�� ((�(%�%4��/  *'�/% ), (�!$��!�  ,  
!*4%"��$%�!8  $ *(%,��% *�*��$'&86!3 , 3���,�%�!"-86!3  ,�'%0��!& , 
����7%��)%  ��  (���=$)  9-���/%��� . ��!/%�  !"/%�%�!&  *(%,���  (����'.�)3  
,�'%0��!+ , (�!  ��"'!4��+  *�%(%�! ��"�-=%�!&  9-���/%���  �!(�  � 5-2 $ 
(��"%/��+  4�*�! , (�!$%�%�  ��  �!* .9. 

��"�-=%�!&   9-���/%���  �!(�  � 5-2, *���$%�*�$-86!%  ��4�'.��+  *���!!  
��"�-=%�!& , (�!$%�%�)  ��  �!* . 10 !  11, *���$%�*�$-86!%  "��4!�%'.��+  
*���!!  ��"�-=%�!&   - ��  �!* . 12. 


�  (��,�!,%  �#%�,�  *�*��&�!&  9-���/%���  $ (��"%/��+  4�*�!  
(��!"$��!�*&  (�  *�!7%�!8  4�*���)  1- �  ����  �%"����*�)3  ,�'%0��!+ . 
�  �!* . 
13 (�%�*��$'%�)  *(%,��)  #%'� �  9-���/%���  !  9-���/%���  * (�(%�%4��+  
��%6!��+ , 0%" ��"�)$�  ��/��-�) .  

�!7%�!%  1- �  ����  �%"����*�)3  ,�'%0��!+  ��  (�$�%7�%���/  
9-���/%��%  *�*��$'&%�  �,�'�  20%.  

��  �%"-'.����/  /��%'!��$��!&  ��,�+  �%9%,� *���$%�*�$-%�  *�!7%�!8  
/��-'&  -(�- �*�!  0%����  $ "��%  �%9%,�� $ 16 ��" . 

�'&  9-���/%���  $ (��"%/��+  4�*�!  *�!7%�!%  1- �  ����  �%"����*�)3  
,�'%0��!+ : 

·  ��  5% *���$%�*�$-%�  «	*(��$��/- » *�*��&�!8 ;  
·  ��  10% *���$%�*�$-%�  «;��$'%�$��!�%'.��/- » *�*��&�!8 ; 
·  ��  10% ��  20% *���$%�*�$-%�  «
%!*(��$��/- » *�*��&�!8 ; 
·  ��'.=%  20% *���$%�*�$-%�  «�$��!+��/- » *�*��&�!8 . 
�0*�'8���%  "��4%�!% 4�*���)  1- �  ����  (����'.�)3  �%"����*�)3  

,�'%0��!+  �% (�$�%7�%��� �  9-���/%���  �(�%�%'&%�*& ��*4%��)/  !'!  
*���!*�!4%*,!/  (-�%/ . 

2 	���������.��  ���������  �����������  � �!  "#  
��,���������-�����  �������  �����������  

�)&$'%�!%  !  !�%��!9!,�#!&  �%9%,��$ ,��*��-,#!!  9-���/%���  
(��!"$��!�*&  $ *'%�-86%/  (��&�,% : 

·  !"/%�%�!&  �!��/!4%*,!3  3���,�%�!*�!,  �!� ��*�!�-%/� �  
9-���/%��� ; 
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·  �0��0��,�  �%"-'.����$  !"/%�%�!+ ; 
·  *��$�!�%'.�)+  ���'!"  !"/%�%��)3  �!��/!4%*,!3  3���,�%�!*�!,  

�05%,��  * ���'� !4�)/!  3���,�%�!*�!,�/!  ��- !3  9-���/%���$  :�� �  �!(� , 
(�'-4%��)/!  $ �%"-'.���%  �!� ��*�!,!  *���!*�!4%*,!  ��*����4�� �  
,�'!4%*�$�  �05%,��$ ; 

·  $)&$'%�!% �05%,��$  * ���/�'.�)/!  ��,'��%�!&/!  �!��/!4%*,!3  
3���,�%�!*�!, ; 

·  !�%��!9!,�#!&  �%9%,��$ ��  �*��$%  *��$�!�%'.�� �  ���'!"�  * 
�!��/!4%*,!/!  3���,�%�!*�!,�/!  �05%,��$  * !"$%*��)/!  �%9%,��/!  !  
/��%/��!4%*,� �  /��%'!��$��!& . 

2.1 	"/%�%�!&  �!��/!4%*,!3  3���,�%�!*�!,  �05%,��$  �!� ��*�!,! . 
	"/%�%�!&  �!��/!4%*,!3  3���,�%�!*�!,  9-���/%���$  �(��  ��  

(��!"$��&�*&  (�!0���/  ��  2. ��0���  * ��  2 ��"�%=�%�*&  (�*'%  !"-4%�!&   
:,*('-���#!����+  ��,-/%���#!!  ��  (�!0�� .  

2.1.1 	"/%�%�!%  �!��/!4%*,!3  3���,�%�!*�!,  ��,%��)3  ,�%('%�!+ . 
	"/%�%�!%  �!��/!4%*,!3  3���,�%�!*�!,  "�,'���)3  ��,%��)3  0�'��$  

(,�����'.  *�*��&�!&  $%�3�%+ 4�*�!  9-���/%��� ) (��!"$��!�*&  * 
!*(�'."�$��!%/  ���� �  ���4!,�  - �,*%'%��/%���  �!(�  ��  33. 

��%('%�!%  ���4!,�  (��!"$��!�*&  ��  ���#%$�+  (�$%�3��*�!  ��,%��� �  
0�'��  * (�/�6.8  ('�*�!'!�� . (�!* . 14). 

�%7!/  !"/%�%�!+  - «�
��� ». 	"/%�%�!&  (��$��&�*&  ��'.,�  (�  ,���'-  1 
(�!0��� . 

�!(  ,�'%0��!+  - «(����'.�)% ». 	"/%�!�%'.��&  �*.  ���4!,�  ��'7��  
0)�.  ��(��$'%��  $��'.  �*!  ��,%��� �  0�'�� . 

;�����%  $�"�%+*�$!% (��!"$��!�*&  (�-7!��)/  0�+,�/  (�!* . 14), '!0�  
'% ,!/  /�'��,�/  $%*�/  ��  200  ., 4%�%" /%��''!4%*,!+  *�%�7%�.  * 
"��*��%��)/  ,��#�/  ((��0�+�!,  !'!  �80%'. ). 
�(��$'%�!%  -����  - 
(%�(%��!,-'&���  ���#%$�+  (�$%�3��*�!  ��,%�� . ;���  (��  - '�/  (�!* . 15) 
�%7%'��%'%�. ��!  -���%  (��  - '�/  *'%�-%� ��,%��!�.  ��4,-  (�!'�7%�!&  
�� �-",! , "��%/  (�$%��-�.  *�%�7%�.  ,�,  /�7��  0'!7%  ,  $%��!,�'!  !  *�%'��.  
"�4%��)% (!"/%�&%/)%) -���) .  

��'!4%*�$�  �%�'!"�#!+  (!"/%�&%/)3  -����$ ) (�!  $%��!,�'.��/  -���%  - 
��  5, (�!  -���%  (��  - '�/  5 - 7. 

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

2.1.2 	"/%�%�!%  �!��/!4%*,!3  3���,�%�!*�!,  $%�3�%+ 4�*�!  
9-���/%��� . 

	"/%�%�!%  �!��/!4%*,!3  3���,�%�!*�!,  $%�3�%+ 4�*�!  9-���/%���  
(��!"$��!�*&  * !*(�'."�$��!%/  ���4!,�$  - �,*%'%��/%���$  �!(�  ��  40.  

 
�  ����+  0�,�$�+  (�$%�3��*�!  9-���/%���  ��**��$'&8�*&  3-4 ���4!,�  * 
=� �/  (�  $)*��%  0,1 / , �  ��  (���!$�(�'�7��+  * �%/ 7% =� �/  ��"��4�8�*&  
��4,!  -���� . ;���)  ����*&�*&  '% ,!/  /�'��,�/  $%*�/  ��  200  . (�!* . 16). 
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	"/%�%�!&  /� -�  $)(�'�&�.*&  (�  ����/-  !'!  �$-/  $"�!/��  
(%�(%��!,-'&��)/  ��(��$'%�!&/ . 

�%7!/  !"/%�%�!+  - «����
 ». 	"/%�%�!&  (��$��&�*&  (�  ,���'�/  1-4 
(�!0��� , $ "�$!*!/�*�!  ��  ,�'!4%*�$�  -*����$'%��)3  ���4!,�$  
(!"/%�!�%'.�)3  ('�*,�*�%+ ). 

�!(  ,�'%0��!+  - «*�$! �$)% ». 	"/%�!�%'.��&  �*.  ���4!,�  ��'7��  0)�.  
��(��$'%��  ��$*��%4-  �*!  -���� . 

��'!4%*�$�  �%�'!"�#!+  (!"/%�&%/)3  -����$ ) $ ,�7��+  !"/%�!�%'.��+  
('�*,�*�!  - ��  5-�! . 

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

2.1.3 	"/%�%�!%  �!��/!4%*,!3  3���,�%�!*�!,  (��"%/��+  4�*�!  
9-���/%��� . 

	"/%�%�!%  �!��/!4%*,!3  3���,�%�!*�!,  (��"%/��+  4�*�!  9-���/%���  
(��!"$��!�*&  * !*(�'."�$��!%/  ���4!,�$  - �,*%'%��/%���$  �!(�  ��  40.  

���4!,!  - �,*%'%��/%��)  ,�%(&�*& $%��!,�'.��  ��  4  ���&3  9-���/%��� . 
;���)  ����*&�*&  �&7%')/  (�,�'�  4 , ) /�'��,�/  (�  ��,%��/  ���#�  
9-���/%���  $%��!,�'.�� . �*'!  ��,%��  ��*-�*�$-8�  !'!  �%��*�-(�) , -���)  
(��!"$��&�*&   4%�%" *�%�7%�.  (Æ 12 //  !  �'!��+  150 //  *�  *9%�!4%*,!/!  
���#�/! ) (�  - '�/  9-���/%���  (��  - '�/  �,�'�  45° ��  $%��!,�'!  (�!* . 17). 

�%7!/  !"/%�%�!+  - «����
 ». 	"/%�%�!&  (��$��&�*&  (�  $*%/ 4-/  
,���'�/  (�!0��� . 

�!(  ,�'%0��!+  - «(����'.�)% ». 	"/%�!�%'.��&  �*.  ���4!,�  ��'7��  
0)�.  ��(��$'%��  $�!" , (���''%'.��  $%��!,�'.��+  �*!  9-���/%��� . 

��'!4%*�$�  �%�'!"�#!+  (!"/%�&%/)3  -����$ ) (�  ,�7��/-  - '-  
9-���/%���  - ��  5-�! . 

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

2.1.4 
�*���+,�  (���/%���$  (�!0��� . 

�*���+,�  (���/%���$  (�!0���  (��!"$��!�*&  �'&  !"/%�%�!+  ��  ,�7��/  

9-���/%��% .  
�%�%" �,��  /%�8  «
�$�%  !"/%�%�!%» $$��!�*&  *�(��$��!�%'.��&  

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

,�'%0��!+  -*����$'!$�8�*&  $ *���$%�*�$!!  * �%,�/%���#!&/!  ( .( . 2.1.1 - 
2.1.3. 
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�*���+,�  �%7!/�$  !"/%�%�!+  (��$��!�*&  �'&  ,�7�� �  !*(�'."-%/� �  
,���'�  �%(�*�%�*�$%���  (�!  (��$%�%�!!  !"/%�%�!+ .   

·  ����/%���/  «;*!'%�!% » ��0!$�8�*&  �� � , 4��0)  �/('!�-��  
(�!�&�� �  *! ��'�  ��3��!'�*.  $ !��%�$�'%  ��  0,4 ��  2,4. �(�!/�'.��  (��  �% 
�0&"��%'.�� ) %*'!  (�!  !"/%�%�!&3  (�  $*%/ ,���'�  �/('!�-��  0-�%�  (�!/%���  
��!��,�$�  !  ��3��!�*&  $ !��%�$�'%  1,8 - 2,3. 

·  ����/%���/  «���� » -*����$'!$�8�  /!�!/�'.�)+  -��$%�.  
*! ��'� , (�  ,�����/-  (��!*3��!�  *��0��)$��!%  (�!0���  ��  "�(!*.  
�%�'!"�#!! . ����  ��'7%�  0)�.  /!�!/�'.�)/  (0,1-0,2), ��  (�!  :��/  (�!0��  
�% ��'7%�  *��0��)$��.  ��  =-/�$ . 

·  ����/%��  «! ��' » $*% ��  ��'7%�  !/%�.  "��4%�!% «�0* ». 
��'%% !"/%�%�!&  (��$��&�*&  $ *���$%�*�$!!  * �%,�/%���#!&/!  ( .( . 2.1.1 

- 2.1.3.  �3���%�!%  �%"-'.����$  !"/%�%�!+  (��!"$��!�*&  $ *���$%�*�$!!  * 
�-,�$��*�$�/  (�  :,*('-���#!!  (�!0��� . 

2.2 �0��0��,�  �%"-'.����$  !"/%�%�!+ . 
�0��0��,�  �%"-'.����$  !"/%�%�!+  (��$��!�*&  * !*(�'."�$��!%/  �� .  
�%�%��4�  �%"-'.����$  !"/%�%�!+  ��  ��  (��!"$��!�*&  * !*(�'."�$��!%  

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

(�� ��//)  KsaView. 
��!  �0��0��,%  �%"-'.����$  �'&  ,�7�� �  �05%,��  !  �!(�  !"/%�%�!+  

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

(�"��!/  *��0��)$��!%/ , * (�%$)=%�!%/  �!��/!4%*,� �  �!�(�"���  (�!0��� , 
!'!  �% (��$!'.��  $)(�'�%��)/  -����/ . ;*�%��%�!%  (�"$�'&%�  !*,'84!�.  !"  
*(%,���  *! ��'�  «�% �!(!4�)% » *�*��$'&86!%  !  -*!'!�.  (��&$'%�!%  4�*��� , 
,����)%  (�!*-�*�$-8�  $�  $*%3 �%�'!"�#!&3 . 

�'&  !"/%�%�!+  «��,%� » -*�%��%�!%  (��$��!�*&  (�  $*%/ $)0����)/   
�%�'!"�#!&/  �'&  ,�7�� �  ��,%��� �  0�'�� . 

�'&  !"/%�%�!+  «�%��� » $%�3�%+ 4�*�!  9-���/%���  (*�$! �$)%  
,�'%0��!& ) -*�%��%�!%  (��!"$��!�*&  (�  ,�7��/-  !"/%�!�%'.��/-  *%4%�!8 
(� .%. �'&  ,�7�� �  ,���'�  $ ���%'.��*�! ). 

�'&  !"/%�%�!+  «�%��� » (��"%/��+  4�*�!  9-���/%���  ((����'.�)%  
,�'%0��!& ) -*�%��%�!%  (��!"$��!�*&  (�  $*%/ �%�'!"�#!&/  !  $*%/ ,���'�/ . 

(%,���'.��%  (�%�0��"�$��!%  (��!"$��!�*&  �'&  ,�7��+  -*�%��%���+  
�%�'!"�#!! .   

�  �%"-'.���%  �0��0��,!  !"/%�%�!+  �'&  ,�7�� �  9-���/%���  (�'-4�8� : 
·  *(%,���'.��%  ��*(�%�%'%�!%  �%"����*�)3  (!,�$  (����'.�)3  

,�'%0��!+  "�,'���)3  ��,%��)3  0�'��$ ; 
·  *(%,���'.��%  ��*(�%�%'%�!%  �%"����*�)3  (!,�$  (����'.�)3  

,�'%0��!+  9-���/%���  $ #%'�/ ; 
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·  *(%,���'.�)%  ��*(�%�%'%�!&  �%"����*�)3  (!,�$  *�$! �$)3  
,�'%0��!+   $%�3�%+ 4�*�!  9-���/%���  (�  ,�7��/-  !"/%�!�%'.��/-  *%4%�!8. 

�%"-'.���)  �0��0��,!  !"/%�%�!+  *�3���&8�*&  $ $!�% *(%,���  
*$�0���)3  ,�'%0��!+  ,�7�� �  �05%,��  �!� ��*�!,! . ��� ��//�  KsaView 
(�"$�'&%�  ��,7%  *�3���!�.  �%"-'.���)  �0��0��,!  $ �%,*��$�/  $!�%. �'&  :�� �  
��  *(%,��% *! ��'�  ,-�*���/  $)0!��%�*&  �-7�)+  �%"����*�)+  (!,  !  
,'�$!=%+  F8 "��4%�!% 4�*���)  :�� �  (!,�  $)$��!�*&  $ �%,*��$�%  �,�� . 
	"/%�%��)%  �%"-'.���)  /� -�  0)�.  *��07%�)  �%�03��!/)/!  ,�//%����!&/!  
!  *�3���%�)  $ $!�% �%,*��$� �  9�+'�  4%�%" /%�8  �,��   

2.3 ��$�!�%'.�)+  ���'!"  �!��/!4%*,!3  3���,�%�!*�!, . 
��$�!�%'.�)+  ���'!"  �!��/!4%*,!3  3���,�%�!*�!,  !**'%�-%/)3  

�05%,��$  (��$��!�*&  (�  �%"-'.����/  �!� ��*�!,!  9-���/%���$  $*%+ �� , '!0�  
*���!*�!4%*,!  �0�*��$���� �  ,�'!4%*�$�  �05%,��$  $ (�%�%'�3  ����+  �� . 
�)0��,�  �'&  *��$�%�!&  $ (�%�%'�3  ����+  ��  �(�%�%'&%�*& �%/, 4��  
9-���/%��)  ,�7��+  ��  /� -�  !/%�.  *$�!  ,��*��-,�!$�)%  �*�0%���*�! , 
$'!&86!%  ��  �!��/!4%*,!%  3���,�%�!*�!,!  !**'%�-%/)3  �05%,��$ . 
���!*�!4%*,!  �0�*��$���)+  ��"/%�  $)0��,!  (�% /%�%% 100 - 150 �05%,��$ ) 
�(�%�%'&%�*& �%�03��!/�*�.8  (�$)=%�!&  ��*��$%���*�!  �%"-'.����$  ���'!"�  
(�!  !*(�'."�$��!!  *���!*�!4%*,!3  /%����$  �0��0��,!  �%"-'.����$  !"/%�%�!+ . 

2.3.1 ��$�!�%'.�)+  ���'!"  �%"����*�)3  4�*���  ��,%��)3  9-���/%���$ . 
�%"-'.���)  !"/%�%�!+  4�*���  (%�$� �  �%"����*�� �  (!,�  (���� ) 

"�,'���)3  ��,%��)3  0�'��$  9-���/%���$  ��  *$��&�*&  $ �0�06�86-8  
��0'!#-  1. 

��0'!#�  1 
��$�!�%'.��&  ��0'!#�  ����  "�,'���)3  ��,%��)3  0�'��$  9-���/%���$  �(��  

��  

�!/%��$��!%  ��  
 

��%/&  (��$%�%�!&  !"/%�%�!+  
��/!��$����%  "��4%�!% ����  

1  
�(��)  

1  
�-���/%���  

1  
��,%��  

	"/%�%���%  
"��4%�!% 

����  

��,'��%�!%  !"/%�%��� �  
!  ���/!��$���� �  

"��4%�!&  ����  

2�,'84%�!%  
(�  ( . 2.1.1 

�-,�$��*�$�  
�0*�'8���%  % 

 
 

      

 
 

      

 

��/!��$����%  "��4%�!% ����  �(�%�%'&%�*& *'%�-86!/  �0��"�/ : 
1) �)4!*'&%�*&  *�%��%% "��4%�!% ����  (�  $*%+ $)0��,%  ($*%/ 

!"/%�%�!&/  $ (�%�%'�3  ����+  �� ). 
2) 	"  $)0��,!  !*,'84�8�*&  �05%,�) , ����  ,����)3  ��'!4�%�*&  ��  

*�%��% �  "��4%�!&  0�'.=%  4%/ ��  5%. 
3) �'&  �*��$=!3*&  �05%,��$  $��$.  $)4!*'&%�*&  *�%��%% "��4%�!% ���� .  
4) ����  �%"-'.���  (�!�!/�%�*&  ,�,  ���/!��$����%  "��4%�!% ���� . 
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�   ��9-  «2�,'84%�!% » "���*!�*&  �#%�,�  *�*��&�!&  �05%,��  �!� ��*�!,!  
$ *���$%�*�$!!  * �%,�/%���#!&/!  ( . 2.1.1 ��*��&6% �  �-,�$��*�$� . 

2.3.2 ��$�!�%'.�)+  ���'!"  �%"����*�)3  4�*���  $%�3�%+ 4�*�!  
9-���/%���$  

�%"-'.���)  !"/%�%�!+  4�*���  (%�$� �  �%"����*�� �  (!,�  (���� ) 
$%�3�%+ 4�*�!  9-���/%���$  ��  *$��&�*&  $ �0�06�86-8  ��0'!#-  2. 

 
 
 
 
 
 
 
 
 
 

��0'!#�  2 
 

��$�!�%'.��&  ��0'!#�  ����  $%�3�%+ 4�*�!  9-���/%���$  �(��  ��  
 


�!/%��$��!%  ��  
 

��%/&  (��$%�%�!&  
!"/%�%�!+  


��/!��$����%  
"��4%�!% ����  

��*4%���%  "��4%�!% 
����  

 
1  

�(��)  
1  

�-���/%���  
1  

%4%�!& 
	"/%�%���%  

"��4%�!% 
����  

��,'��%�!%  !"/%�%��� �  
!  ���/!��$���� �  

"��4%�!&  ����  

2�,'84%�!%  
(�  ( . 2.1.2 

�-,�$��*�$�  
�0*�'8���%  % 

 
 

      

 
 

      

 

��/!��$����%  "��4%�!% ����  �'&  $%�3�%+ 4�*�!  9-���/%���  

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

��**4!�)$�%�*&  (�  9��/-'% : 

b2
V

f k= , 

 �% Vk - ,�7-6�&*&  *,���*�.  (�(%�%4��+  $�'�)  $ 9-���/%��% , / /*; 
b - ��"/%�  (�(%�%4�� �  *%4%�!& 9-���/%���  $ ��(��$'%�!!  

��*(��*����%�!&  $�'�) , / . 
�'&  *�%�7�&  ,$������� �  *%4%�!& Vk=0.79Vp,  �% Vp - *,���*�.  

��*(��*����%�!&   $�'�)  $ 0%���% (4400 - 4600 / /*). 
�   ��9-  «2�,'84%�!% » "���*!�*&  �#%�,�  *�*��&�!&  �05%,��  �!� ��*�!,!  

$ *���$%�*�$!!  * �%,�/%���#!&/!  ( . 2.1.2 ��*��&6% �  �-,�$��*�$� . 
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2.3.3 ��$�!�%'.�)+  ���'!"  �%"����*�)3  4�*���  (��"%/��+  4�*�!  
9-���/%���$  

�%"-'.���)  !"/%�%�!+  4�*���  (%�$� �  �%"����*�� �  (!,�  (���� ) 
(��"%/��+  4�*�!  9-���/%���$  ��  *$��&�*&  $ �0�06�86-8  ��0'!#-  3 

 
��0'!#�  3 

��$�!�%'.��&  ��0'!#�  ����  (��"%/��+  4�*�!  9-���/%���$  �(��  ��  
 


�!/%��$��!%  ��  
 

��%/&  (��$%�%�!&  
!"/%�%�!+  


��/!��$����%  
"��4%�!% ����  

��*4%���%  "��4%�!% 
����  

 
1  

�(��)  
1  

�-���/%���  
	"/%�%���%  

"��4%�!% ����  
��,'��%�!%  !"/%�%��� �  !  
���/!��$���� �  "��4%�!&  

����  

2�,'84%�!%  
(�  ( . 2.1.3 

�-,�$��*�$�  
�0*�'8���%  % 

 
 

     

 
 

     

 

��/!��$����%  "��4%�!% ����  �'&  (��"%/��+  4�*�!  9-���/%���  

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

��**4!�)$�%�*&  (�  9��/-'% : 

h
V

f k

2
= , 

 �% Vk - ,�7-6�&*&  *,���*�.  ��*(��*����%�!&  $�'�)  $ 9-���/%��% , / /*; 
h - $)*���  9-���/%���  $ ��(��$'%�!!  ��*(��*����%�!&  $�'�) , / . 
�'&  (����'.�)3  $�'�  Vk=0.91Vp,  �% Vp - *,���*�.  ��*(��*����%�!&   

$�'�)  $ 0%���% (4400 - 4600 / /*). 
�   ��9-  «2�,'84%�!% » "���*!�*&  �#%�,�  *�*��&�!&  �05%,��  �!� ��*�!,!  

$ *���$%�*�$!!  * �%,�/%���#!&/!  ( . 2.1.3 �%���!,! . 
 
2.4 �(�%�%'%�!%  9-���/%���$  * ���/�'.�)/!  ��,'��%�!&/!  

�!��/!4%*,!3  3���,�%�!*�!, . 
�)&$'%�!%  �05%,��$ , !/%86!3  ���/�'.�)%  ��,'��%�!&  �!��/!4%*,!3  

3���,�%�!*�!, , (��!"$��!�*&  *��$�%�!%/  !"/%�%��)3  3���,�%�!*�!,  �05%,��  * 
*���!*�!4%*,!  ���/!��$���)/!  3���,�%�!*�!,�/! , (�'-4%��)/!  $ �%"-'.���%  
*��$�!�%'.�� �  ���'!"� . �%"-'.���)  *��$�%�!&  "���*&�*&  $ ��0'!#)  1 - 3. 

�-���/%��) , !/%86!%  ��,'��%�!&  4�*���  �%"����*�)3  (!,�$  ��  
*���!*�!4%*,�+  ���/)  �% 0�'%% 4%/ ��  5%, !�%��!9!#!�-8�*&  ,�,  
���/�'.�)% , �% !/%86!%  �%9%,��$ ,��*��-,#!!  !  (��%�!  �%*-6%+ 
*(�*�0��*�! .  

�-���/%��) , !/%86!%  ��,'��%�!&  4�*���  �%"����*�)3  (!,�$  ��  
*���!*�!4%*,�+  ���/)  �% 0�'%% 4%/ ��  10%, !�%��!9!#!�-8�*&  ,�,  
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(��$%�7%��)%  ��4�'.�)/  *���!&/  ��"�-=%�!&  7%'%"�0%�����+  ,��*��-,#!! , 
0%" (��%�!  �%*-6%+ *(�*�0��*�! . 

�-���/%��) , !/%86!%  ��,'��%�!&  4�*���  �%"����*�)3  (!,�$  ��  
*���!*�!4%*,�+  ���/)  0�'%% 4%/ ��  10%, !�%��!9!#!�-8�*&  ,�,  
(��$%�7%��)%  ��4�'.�)/  *���!&/  ��"�-=%�!&  7%'%"�0%�����+  ,��*��-,#!! , 
* �%"��4!�%'.��+  (��%�%+ �%*-6%+ *(�*�0��*�! . 

�-���/%��) , !/%86!%  ��,'��%�!&  4�*���  �%"����*�)3  (!,�$  ��  
*���!*�!4%*,�+  ���/)  ��  20% !  0�'%%, !�%��!9!#!�-8�*&  ,�,  (��$%�7%��)%  
"��4!�%'.��/-  ��"�-=%�!8  7%'%"�0%�����+  ,��*��-,#!! , * $�"/�7��+  
(��%�%+ �%*-6%+ *(�*�0��*�! . 

2.5 	�%��!9!,�#!&  �%9%,��$ !  �(�%�%'%�!% �*����4��+  �%*-6%+ 
*(�*�0��*�!  9-���/%���$ . 

���  ��0���  (��!"$��!�*&  (�!  �%�03��!/�*�!  !   ��'7��  $)(�'�&�.*&  
*(%#!�'!"!��$���)/!  �� ��!"�#!&/! , !/%86!/!  �%�03��!/)+  ��-4�)+  
(��%�#!�' . 

	�%��!9!,�#!&  �%9%,��$ !  �(�%�%'%�!% �*����4��+  �%*-6%+ 
*(�*�0��*�!  (��$��!�*&  �'&  9-���/%���$ , !/%86!3  0�'%% 4%/ 20% 
��,'��%�!%  �!��/!4%*,!3  3���,�%�!*�!,  ��  *���!*�!4%*,�+  ���/) . �'&  ��,!3  
*'-4�%$  (��!"$��!�*&  /��%/��!4%*,�%  /��%'!��$��!%  �!��/!4%*,� �  
(�$%�%�!&  9-���/%���$ . 

	*3���)/!  ����)/!  �'&  /��%'!  &$'&8�*&: 
·  *���!*�!4%*,!%  ���/!��$���)%  �!��/!4%*,!%  3���,�%�!*�!,!  

9-���/%���$  !**'%�-%/�+  $)0��,! ; 
·  �%3�!4%*,�& ��,-/%���#!&  ��  9-���/%��)  :�� �  �!(� , 

$,'84�86�&  $ *%0& ,��*��-,���*,!%  4%��%7! !"�%'!+ , ��*4%��)%  �� �-",!  ��  
9-���/%��  (*���!4%*,!% , �!��/!4%*,!% , (�%�%'.�)% ), �%3��'� !4%*,!%  
��%0�$��!&  ,  -*���+*�$-  9-���/%���$  !  � .( . 

���%/��!4%*,�&  /��%'.  ��"��0��)$�%�*&  * !*(�'."�$��!%/  *��������)3  
(�� ��//�)3  ,�/('%,*�$  (SCAD, ANSYS !  � .� .).   (�/�6.8  /��%'!  
���'!"!�-8�*&  �7!��%/)%  (���/%��)  �!��/!4%*,!3  3���,�%�!*�!,  
9-���/%���$ , �  ��,7%  $'!&�!%  ��  !"/%�%�!%  �!��/!4%*,!3  3���,�%�!*�!,   
��"'!4�)3  �%9%,��$ $ ,��*��-,#!!  9-���/%��� . ��  �%"-'.����/  
/��%'!��$��!&  �(�%�%'&%�*& 3���,�%�  �%9%,�� ,��*��-,#!!  !  (��!"$��!�*&  
�#%�,�  (��%�!  �%*-6%+ *(�*�0��*�!  9-���/%��� . 

��!  ��,�('%�!!  ��*����4�� �  ,�'!4%*�$�  $)&$'%��)3  !  
(���$%�7�%��)3  �%9%,��$, (��!"$��!�*&  *��$�%�!%  �!��/!4%*,!3  
3���,�%�!*�!,  !**'%�-%/� �  �05%,��  * 3���,�%�!*�!,�/!  ���%% $)&$'%��)3  
�%9%,��)3  9-���/%���$ . 

�%"-'.���)  !�%��!9!,�#!!  �%9%,��$ (�!$��&�*&  $ $!�% (����,�'� , * 
-,�"��!%/  �!(�  $)&$'%��� �  �%9%,�� !  �#%�,�+  �*����4��+  �%*-6%+ 
*(�*�0��*�!  9-���/%��� . �  (����,�'-  (�!'� �8�*&  �%"-'.���)  
/��%'!��$��!& , ��  �*��$��!!  ,����)3  (��$%�%��  !�%��!9!,�#!&  �%9%,�� 
,��*��-,#!!  9-���/%��� . 


��(&-���(/�0�   �(�+����  



15 
 

�!� ��*�!4%*,�%  �0*'%��$��!%  *�*��&�!&  9-���/%���$  �(��  ��  * 
!*(�'."�$��!%/  (�!0���  ��  2 (��!"$��!�*&  0�! ���+  !"  �$-3  4%'�$%,. 

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

2�����)  $�%/%�!  ��  �0*'%��$��!%  ���� �  9-���/%���  *�*��$'&8�  1,5 
4�*� . 

 �0��0��,�  !  ���'!"  �%"-'.����$  �0*'%��$��!&  ��'7�)  (��$��!�*&  
*(%#!�'!*��/  !/%86%/  $)*=%% �0��"�$��!% , �0'���86!/  ��$),�/!  ��0��)  
* ��  !  (��=%�=!/  �0-4%�!%  (�  /%���!,%  �0��0��,!  !  ���'!"�  �%"-'.����$  
!"/%�%�!+  * !*(�'."�$��!%/  (�!0���  ��  2. 

2�����)  $�%/%�!  ��  �0��0��,-  !  ���'!"  �%"-'.����$  !"/%�%�!+  ���!/  
*(%#!�'!*��/  *�*��$'&8�  4 �%�%'!  ��  200 9-���/%���$ . 
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�!* . 1. 3%/�  (��$%�%�!&  !"/%�%�!+  �%"����*�)3  4�*���  
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�!* . 2. �%�,#!&  ���#�  ��,%��  ��  -���  0�+,�/  
 

1.50     1.70      1.90     2.10     2.30      2.50      2.70      2.90     3.10      3.30     3.50 HS 

�!* . 3. (%,��  �%�,#!!  ���#�  ��,%��  ��  -���  0�+,�/  

   0           2000      4000           6000         8000        10000     12000       14000       16000       18000      20000    22000                                   
HZ 
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�!*-��,  5. ��"�-=%�!%  $%�3�%+ 4�*�!  9-���/%���  (�*'%  =%*�!  #!,'�$  
$)*�,��%/(%���-��� �  �� �%$�  !  �3'�7�%�!& . 
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�!*-��,  6. (%,��  �%"����*�)3  ,�'%0��!+  $ (�(%�%4��/  *%4%�!! ���"%/��+  4�*�!  �% 
(�$�%7�%��� �  9-���/%���  �'&  4-3 !"/%�!�%'.�)3  *%4%�!+ * =� �/  (�  $)*��%  0,1 / . 

�  $%�3�%+ 4�*�!  9-���/%���  ($ *'�%  ��'6!��+  10-15 */ ) $�"�!,�%�   �'�$��&  $�'�� , 
4�*����  ,�'%0��!+ , $ ,�����+  �!7%  �*��$��+  4�*���)  ��  16 % ((!, , $)�%'%��)+  

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

9-���/%��� . ���4!,  al ��*(�'�7%�  ��  5 */  �!7%   ���!#)  &$��  $)��7%��)3  ��"�-=%�!+  
9-���/%��� , � 2 - ��  15 */ . 
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�!*-��,  8. (%,��)  ,�'%0��!+  (�(%�%4�� �  *%4%�!& 9-���/%���$  * ��"'!4�)/  

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

��*(�'�7%���/  ��  50 */  �!7%   ���!#)  &$��  $)��7%��)3  (�$�%7�%�!+ ; 
,�!$�&  2 (*!�&& ) - ��/  7% $ 30 */ ; 
,�!$�&  3 (,��!4�%$�& ) - ��/  7% $ 10 */  �#%�,�  

*�*��&�!&  0%����  $ $%�3�%+ 4�*�!  9-���/%��� . 
• 3���=%% - 0%���  *���$%�*�$-%�  /��,%  300 !  $)=%, *,���*�.  (����'.��+  

$�'�)  �% �!7%  4100 / /*, 4�*����  �*��$�� �  ����  (�(%�%4�� �  �%"����*�  
0�'.=%  4000 �#  (�!  *%4%�!! � �'�$,�  40x40 */ ; 

• -��$'%�$��!�%'.��%    -   0%���    *���$%�*�$-%�    /��,%     150- 2�� ,   4�*����  
(�(%�%4�� �  �%"����*�  3500- 4000 �# ; 

• �%-��$'%�$��!�%'.��%  - 4�*����  (�(%�%4�� �  �%"����*�  �!7%  3500 �#  !'!  
*���$%�*�$-86!+     �%"����*�)+     (!,     �%    $)�%'&%�*&   !" -"�    *!'.�)3  
��"�-=%�!+  0%���� . 
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�!*-��,  9. 	"/%�%�!&  *(%,���  (�!  ��"�-=%�!!  9-���/%���  $ "��%  /����7�� �  
��$%�*�!& . 

1 - ��  ��"�-=%�!&  (,��*�)+ ) 
2 - ��4�'.��&  *���!&  ��"�-=%�!+  (*!�!+ ) (�!* . 10 !  11) 
3 - "��4!�%'.�)%  ��"�-=%�!&  (,��!4�%$)+ ) (�!* . 12) 
��"�-=%�!%  9-���/%���  $  ��!"����'.��/  ��(��$'%�!!  ((�(%�%4�)% ��%6!�) ) $)")$�%�  
(�&$'%�!% ��(�'�!�%'.�)3  (!,�$  $ *(%,��% (����'.�)3  ,�'%0��!+  ((!,!  2�  !  2� ). 
;$%'!4%�!% �%9%,�� ((�(%�%4�)+  *'�/ ), (�!$��!�  ,  !*4%"��$%�!8  $ *(%,��% *�*��$'&86!3 , 
3���,�%�!"-86!3  ,�'%0��!& , ����7%��)%  ��  (���=$)  9-���/%���  (1, 2 !  2, 
*���$%�*�$%��� ). 

 
 
 
 
 
 
 
 
 



24                                                                    ��  56947007-  

24 
 

 
 
 
 

 
 
�!*-��,  10. ��"�-=%�!%  9-���/%���  $ ��+��%  �%3��'� !4%*,� �  ��$%�*�!& . 
�4�'.��&  

*���!& . �%��!,�'.�)%  ��%6!�)  
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�!*-��,  11. ��"�-=%�!%  9-���/%���  $ ��+��%  �%3��'� !4%*,� �  ��$%�*�!& . 

�4�'.��&  *���!& . ���!"����'.�)%  ��%6!�)  

 

 

�!*-��,  12. ��"�-=%�!%  9-���/%���  $ ��+��%  �%3��'� !4%*,� �  ��$%�*�!& . 
��"'�/  0%����  $  ��!"����'.��/  ��(��$'%�!! . ��/��-��  �% ��"�-=%��  
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�!*-��,  13. (%,��)  (����'.�)3  ,�'%0��!+  9-���/%���$ : 
��$�%7�%��� �  $ "��% /����7�� �  ��$%�*�!&  (1 - ,��*�)+ ) 

�%" (�$�%7�%�!+  (2 - *!�!+ ) 
��$�%7�%�!%  - (�(%�%4��&  ��%6!��  $ *7���/  *'�%  0%���� , 0%" ��"�)$�  

��/��-�) . �%(%�.  ��"�-=%�!&  - ��  �!* . 12. 
�!7%�!%  4�*���  �%"����*�)3  (!,�$  ��  (�$�%7�%���/  9-���/%��%  ��  20% 
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