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

( ,�-  ��'�).�%&#�(�  ��,*�&  !%�"  ) 
 
 

� .� . 
"'/��  
�,"#"!  

"0'%&%#"- � 0/ #"%  
��� 0 �%�"  
��, ##$%  
1 2��+  

1. TK - #+#1$�-&$"& �#(+�,$�  �1)# #." &�&(   

2. KB* - �#(+�,$   /.�5$&�#.%,   /#/$#5$&�#.%,   

3. Zk (  1�6.�  �#(+�,$�   

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

 

5. Vkr ( /("$  '�+#-�0  ��#'#� *  �#/�-"  �#(+�,$�   

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

7. Nk ��  (#4$#� *  7�. .%&(#-$%6 #')�$#.  
�#(+�,$�  

 

8. KK - �#(+�,$  #�$�4&$$%,  /'#+"��#,   

9. DY - �"��%'  ��, 3"  „ �$# �& � "   

10. ZE - �"� &(�  �#/�-"  1�+-� �0   

11. Qk max  /-  (���"(��*$�0  �'#"1.#/" &�*$#� *  
�#(+�,$�  

 

12.  
Qkm max 

 /-  

(���"(��*$�0  �'#"1.#/" &�*$#� *  
�#(+�,$�  .#  .'&(0  (�$&.'#.#,  &1/% 
�'"  �"� &(&  .%&(�"  .  #/$#(  
$��'�.�&$""  

 

*   .%�#�$0& �0 : J- #/$#5$&�#.%,     D – /.�5$&�#.%,   
** .%�#�$0& �0  : � - .%&(��  .  #/$#(  $��'�.�&$"" , �'# ".#�#�#2$#(  /."2&$"3  
��'&+�#.#,  !&�" ,  Z – .%&(��   .  #/$#(  $��'�.�&$"" , .  �## .& � .""  �  /."2&$"&(  
��'&+�#.#,  !&�" , D – .%&(��  -&�$#�#.�0         
*** .%�#�$&$"&: $& #+01� &�*$#& 
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BP - 4%�'%�&"3%��"% � & '%�&$  �(��)#�+  � /$  
( ,�-  ��'�).�%&#�(�  ��,*�&  !%�"  ) 

 

� .� . 
"'/��  �,"#"!  
"0'%&%#"- 

� 0/ #"%  
��� 0 �%�"  
��, ##$%  
1 2��+  

1. Ls (  ��"$�  ��.%   

2. Hs (  
'&/$00  .%�# �  ��.%   

3. 8g 
)'�/��%  ����#$  ��.%  �'#/#�*$%,  �'"  

 '�$��#' "'#.�&   ..&'6  
 

4. 8d 
)'�/��%  ����#$  ��.%  �'#/#�*$%,  �'"  

 '�$��#' "'#.�&  .$"1  
 

5. 9o 
)'�/��%  ����#$  ��.%  �#�&'&-$%,  �  1�+#3 ��.%  

(��/�34", ) 
 

6. 9w 
)'�/��%  ����#$  ��.%  �#�&'&-$%,  �  

1�.��*$#,  � #'#$&  (.#�6#/04", ) 
 

7. h (  �#'"1#$ ��*$#&  .%��-".�$"&  �"$""  
1�+#0 ��.%  

 

8. w (  
 #�+  ��.%   

9. Zd max ( /�� �"  �#��� "(#&  �#/.")�$"&  ��.%  .  �� �"  �  
�-& #(  )&#�#)"-&��"6  "  �'#-"6  ���#.",  

 

10. nzrob - 	#�"-&� .#  '�+#-"6  �(&$   

11. mr - ���"3%��/�  &%1� ��/  /  ��#/%+%&%  

12. Lr (  ��"$�  '&5 ���   

13. npr - 	#�"-&� .#  '&5 ��#.  �  "1)"+#(  .  
.&' "���*$#,  ��#��#� "  

 

14. nir - 
	#�"-&� .#  '&5 ��#.  �  "1)"+#(  #  
�#��&/$&)#  '&5 ���  �  "1)"+#(  /#  
#+'� $#,  )#�#.�"  

 

15. : pr )'�/��%  
�'&/�#��)�&(%,  �)#�  $���#$�  �#  
.&' "���"  (&2/�  �#�&/$"("  '&5 ���("  

 

 
 
 

 
 
 
 

 
 

   

 

��� . 3/7 



CP – � & '%�&$  (�&#�+  ' ��$    
( ,�-  ��'�).�%&#�(�  ��,*�&  !%�"  ) 

� .�  ��1.�$"&  �#'#/%  

��# $#� *  (���".� ,, ; ci 
 /( 3 

	#7<<"!"&$  
'�1'%6�&$"0 , kri 


)#�  &� &� .&$$#)#  # �#��  
.  �#� #0$""  �#�#0  =ui*, 

)'�/ . 
�)'&��".$#� *  � "'�$"0  Si 

�+>&($�0  
(����  

/�$$#,  
�#'#/%  .  

(���".&  Xi, 
% 

�" &'� �'$�0  
.&�"-"$�  

/%�"3"#  
��, ## -  
1 2��+  

�" &'� �'$�0  
.&�"-"$�  

/%�"3"#  
��, ## -  
1 2��+  

�" &'� �'$�0  
.&�"-"$�  

/%�"3"#  
��, ## -  
1 2��+  

��'&/&�&$"&  
/%�"3"#  
��, ## -  
1 2��+  

/%�"3"#  
��, ## -  
1 2��+  

1. �"� %,  ��(&$$%,  
�)#�*  1,3÷1,5  1,5  45  $#'(��*$�0 (1)    

2. 


��$&!  
'���'#5&$$%,  2,15÷2,4  1,5  20÷29  �#.%5&$$�0 (2)    


��$&!  "�"� %,  �  
�'&#+��/�$"&(  
�)�0  

2,0÷2,2  1,45  38÷40  
�#.%5&$$�0 (2)  

  

3. �')"��"  
�)#�*$%,  2,45÷2,6  1,48  25÷30  

�#.%5&$$�0 (2)  
  

4. �&�-�$"�  2,4  1,55  30÷44  �"�*$�0  (3)   

5. �#'#/�  
'���'#5&$$�0  
)��&-$"�  

3,0÷3,5  1,5  20÷30  �#.%5&$$�0 (2)   

6. �#'#/�  (0)��0  2,4÷2,6  1,5  30÷44  �#.%5&$$�0 (2)   

7. �#�'%,  �&�#�  1,9  1,12  45  �"�*$�0  (3)   

8. 
�6#,  �&�#�  1,6  1,12  35  �"�*$�0  (3)   

9. �'�.",  2,0  1,12  30÷40  �"�*$�0  (3)   

10.           

11.           

* 
���  ���
���$����  ������  �  ���(����  ��  5º -15º  	��$ �  
���  ������  �  ���������  �����  
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DP - ��&&�0"+# -   (&%��"/#���)  ��&�5 .6%+  �&%,$ /  �(��)#�+  � /%  

( ,�-  ��'�).�%&#�(�  ��,*�&  !%�"  ) 
 

� .� .. 

 
 
 
 
 

*
�����  

 
 
 
 
 

#������  

�����+���
,  
�����������-  ����.
/0��  �����  ����-���  �
��  �� i 
*  

�� * -  AK 1 �"�)# -  AK 2 
�&%,�� /�-%�   

1 2�  (1) 

�&%,�� /�-%�  
7 �"#(  � .� .  

"���%,�/ #"-  #  
��#�/%   ��, ##�+  
1 2��+  /�,$  (2) 

1. ��,#$+  & ��/�&  
 NaCl % <5 ?5   

2. 

��)8 �$  /  
/�,%  
(SO4) 

)/�  <5 ?5  
 

3a. �"����#���)  
/�,$  

��  
>5 ÷ 7 @5   

3b. 9:��3#���)  
/�,$  7 ÷ 8 ?8   

4. 
��#��"�%�)# -  
/� 5#���)  
/�0,�2  

% <90 ?90  
 

5. 
��� 0 #"-  
��2�(�  
�%&'�'%�&  

�'�/��  <26 ?26  
 

6. ��"��-%'���)  
(O2) )/�  �% 0 (&-0#%##$% 

<0,002 
0 (&-0#%##$% 

; 0,002   

�#"' #"% : 
(1)  A�6 �  $�  #�$#.�$""  7������ �!"#$$#,  �'�� "�"  "  �#+� .&$$%6 "���&/#.�$",   1��#�$0& ,  �  
 ��2&  �'"��)�&  �#+� .&$$%& '&1��* � %  "���&/#.�$", . 
(2)  �'"$!"�%  .10 "0  .#/%  /�0  "���&/#.�$"0 , � '�$"!�  6/7 DP. 
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4�����  ��������  7�
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DP – ��&&�0"�## -   (&%��"/#���)  �&%,$ �(��)#�+  � /$  
( ,�-  ��'�).�%&#�(�  ��,*�&  !%�"  ) 

 
 

����
���  �>����  ����  ���  7�>��� -����?�
���  
�

���������  

 

 
1. �10 �0  �'#+�  /#�2$�  +% * �'&/� �." &�*$�0  "  �'&/� �.�0 *  $�� #04",  

�#� �.  "� #-$"��  .#/% , +'� *  .#/�  �  .#/# #�#.  ��.% , �&'&/  .10 "&(  
1�(&5� * .  

2. 	#�"-&� .#  $&#+6#/"(#,  .#/%  /�0  "���&/#.�$", , #�'&/&�034"6  && 
�#''#1"#$$�3  �)'&��".$#� *  7 # 1 – 1,5 �" '� .  

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

4. �10 �0  �'#+�  /#�2$�  +% * "/&$ "<"!"'#.�$� , /#�2$#  +% * �'"�#2&$#  
#�"��$"&  "� #-$"��  .#/% , 5�6 � .   

5. �10 �0  �'#+�  /#�2$�  +% * +%� '#  "���&/#.�$�  (/#  24 -��#. ), �# #(�  - #  .#  
.'&(0  6'�$&$"0  .#/%  && 6"("-&��",  �#� �.  (#2&  �#/.&')$� *�0  
"1(&$&$"3 . ���"  .#/�  $& (#2&  +% * �#� �.�&$�  /�0  "���&/#.�$"0  .  
 &-&$"& #/$"6  �� #� , $�/#  && 6'�$" *  �'"   &(�&'� �'&  4 – 8 )'�/��#. , .  
6#�#/"�*$"�&  "�"  .#  �*/� . 

6. �'&(0  6'�$&$"0  �  (#(&$ �  .10 "0  /#  (#(&$ �  �#� �.�"  /�0  "���&/#.�$"0  
$& /#�2$#  �'&.%5� *   '&6  /$&, . 

 
����&/#.�$"0  .#/%  .%�#�$03  ��&!"��"1"'#.�$$%&  ���'&/" #.�$$%&  
��+#'� #'"" .  
- '&��!"0  ��  (pH,) 
- �#/&'2�$"&  6�#'"/#.   Cl-, 
- �#/&'2�$"&  ���*<� #.  SO4

2-, 
- #�"��0&(#� *  O2. 
 
���������� : 
1. �10 %,  /�0  "���&/#.�$"0  �)#�*$%,  5 %+ (�#)/�  $& .%� ���3  .#/# #�"  .  

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

2. �'&(0  6'�$&$"0  �)#�*$#)#  5 %+�  /#  (#(&$ �  �#� �.�"  /�0  "���&/#.�$"0  
�#� �.�0&   '"  /$0 .  
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EP – � & '%�&$  �&"/�,  ��&%*��(�  ��#/%+%&  
( ,�-  ��'�).�%&#�(�  ��,*�&  !%�"  ) 

 

� .� . �*�0# 3%#"%  � 0/ #"%  

�&%,��3"� %'$+  �"�  
�&"/�,  "  # �&-5%#"%  

�"� #"-  ��, ##$%  
1 2��+  

1. SE 
�'".#/  �  #/$#��#'#� $%(  /.")� &�&( , 
 '�/"!"#$$%, , 7�&� '#(&6�$"-&��", , �  
7��� "-&��#,  (�< #,  

 

2. ND �'".#/  �  /.�6��#'#� $%(  /.")� &�&(   

3. RT 
�'".#/  �   "'"� #'$%(  ����� &�&(   

4. RZN 
�'".#/  �  '&)��"'#.�$$%(  �'".#/$%(  
�#(��&� #(  CMG  KOMAG  

5. SHS 
�'".#/  �  )"/'#/"$�("-&��#,  (�< #,  �  
�#� #0$$%(  $��#�$&$"&(  

 

6. SHO 
�'".#/  �  )"/'#/"$�("-&��#,  (�< #,  �  
'&)��"'#.�#,  ��(#'�1)'�1�"   

7. CST 

�'".#/  �  ��'�.�0&(#,  ($#)#/"��#.#,  
(#�'#,  (�< #,  ��3�  .'&(0  # ��3-&$"0   
.'�4�34"6�0   (���  �'".#/#.  �'"  
�.�'",$#,  $�)'�1�&   

 

8. U1000 
�#��� "(#&  $��'02&$"&  .  7�&� '"-&��#,  
�& "   1000V  

9. U3300 
�#��� "(#&  $��'02&$"&  .  7�&� '"-&��#,  
�& "   3300 V  

10. U6000 
�#��� "(#&  $��'02&$"&  .  7�&� '"-&��#,  
�& "   6000 V  

11. At 
.'&(0  # ��3-&$"0  .'�4�34"6�0  (���  
�'".#/#.  �'"  �.�'",$#,  $�)'�1�&   
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