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� �*%� "2( �������( �#��,$�"� �!��� "1 �*�� ��( 1�!��, *#�26"( 

.$�$! .��4�,%$���*#&5 �$*.�0%"�" �$%���*&, 2 %2$#*2 .� �,$�"$ #$(-
�"�$*��-� ��� �2, ��!$+��*#" " ������$�#�*.�*�0��*#" � #�4�0"%&��� 
#$(�"�". �$,$�"5 7#�� 1�!��" *.�*�0*# �$# *�1!��"$ *"*#$4� � #�4�#"-
�$*��-� �.�� %$�"2 #��4�+$�"$4 �� �*�� $ ���%"1� *"%. 

��"�)". *"%� �-� ���%"1� !%2 �.�$!$%$�"2 #��4�1��� *"%�, ��1 "-
 �$4�� ��%$*�4, 0�% �$�%"1� �� /"�4�� «��"�-». � !����4 .�"�)".$ "*-
.�%&1�$#*2 �$��#" ��2 ,#��-�, ��#���2 * 21� �$# �*& #$%$+�" ��%$* *�4�-
%$#� * $-� ���.�*�4 " .�1 �%2$# �.�$!$%"#& #��4�1��5 *"%�, �$�%"1�$4�5 
��%$*�4". 

��1��0�#����� �%-��"#4 �$-�%"�� ��"2 /"�4� «��"�-» ��0�#�$#   
�$+"4$ �-���"�$�"2 #��4�1��-� 4�4$�#�. 
%-��"#4 *�� �" �$# 1���$�"$ 
#��4�1��-� 4�4$�#�, ��#���� *�1!�$# �.$��#��, * 4�4$�#�4, ��#���� /��-
#"�$*�" �$�%"1�$#*2 ��%$*�4". �� .�1 �%2$# .�%��"#& #����$ �$1�%&#�#� 
"14$�$�"� #��4�1��� *"%�, �$ #�$0�$# �%-��"#4� , "*.�%&1�56"( «1�!�#-
�"�"». ��" 7#�4 �$ "*.�%&1�$#*2 4��*"4�%&��$ 1���$�"$ ��7//")"$�#� 
*)$.%$�"2, �#� �$ �0$*.$�" �$# 7//$�#" ��*#& #��4�+$�"2. � #�4� +$ �%-
-��"#4 �$%&12 .�"4$�"#&   ��%$*��( 4�,"��(, #�� ��� "*#���"� .$� "�-
��� "�/��4�)"" .�! $�+$�  %"2�"5 ��%$0��"� .�!�$**��$���� 4�**�. 
<#�# �$!�*#�#�� 4�+$# 0�#& �*#���$� .�#$4 "*.�%&1� ��"2 �*#���*# , 
 4��#"�� ����(   ,#�#��$ ���*#���)"" #��4�1��( 4$(��"14� , " .�1 �-
%256"( "14$�2#& #��4�1��� 4�4$�#, /��#"�$*�" �$�%"1�$4�� ��%$*�4. � 
7#�4 *%���$  %"2�"$ ��%$0��"� .�!�$**��$���� 4�**� �� �*#���*# �  �*-
.�"2#"2 0�!$# "*�%5�$��. 

� #���4 �*#���*# $ .�$!%�-�$#*2 "*.�%&1� �#& 0$*���#��#��� "�-
!��)"����� !�#�"� "14$�$�"2 7%$�#�"�$*�"( *"-��%� , .��.��)"���%&-
��( #��4�1��4� 4�4$�#�. �����$ �*#���*# � 4��#"��$#*2   #��4�1��� 
4$(��"14, �#� "*�%5��$#  %"2�"$ ��%$0��"� .�!�$**��$���� 4�**�, " !�-
$# !�*#� $���5 "�/��4�)"5 � #��4�1��4 4�4$�#$, ��#���� �$�%"1�$#*2 
��%$*�4   1� "*"4�*#" �# �*%� "� $-� *)$.%$�"2 * �.����� .� $�(��*#&5. 
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��,,/�& %#�1 ",�"#��' 0 %�+%0� 2",�$� ,&#'��"� 0"(%&%!% # 

"5(�,&% "5 �.'�%1 , "&*"$�/%, /"6�" #�$'(%&) 0 %" %&'&�",&) 
#&" %��"2" %,0"()3"#��%1 "&*"$"#. �&*"$� 3��%/�-& "2 "/��' 
&'  %&" %% % 1#(1-&,1 %,&"��%!"/ 7!"("2%�',!"2"  %,!�. � +'()- 
744'!&%#�"2" %,0"()3"#��%1  ',� ,"# % 0"#�:'�%1 7!"("2%�',!"� 
5'3"0�,�",&% �'"5*"$%/"  �3 �5"&�&) �"#�' &'*�"("2%% %,0"()3"#��%1 
"&*"$"# 0 "/�:('��",&%.  

�5?'!&"/ %,,('$"#��%1 1#(1-&,1 2 ���(% "#����' :(�!% ��� «�"-
2%(L#,!%� /'&�((� 2%�',!%� 3�#"$». ��2 ��"���' :(�!% – 7&" ,�0��%� 
/�&' %�( ," ,&'!("#%$��/% �L ��/% % 5� "#�&"-3'('��/% 2 ���(�/% 
 �3/' "/ $" 5 //, "5 �3�-.%�,1 0 % 0(�#!' ��2��� # #�2 ��!'. �%/%�'-
,!%� ���(%3 0"!�3�(, �&" #�2 ��"���� :(�! ,"$' 6%& ,('$�-.%' *%/%�'-
,!%' ,"'$%�'�%1, !"(%�',&#" !"&" �* #� �6'�" # 0 "+'�&�"/ ,""&�":'-
�%%: SiO2 = 41,2 %; ��� =24,6 %; MgO =14,8 %; �l2�3 =10,2 %;     
Fe2O3=3,9 %; Mn� =2,1 %; TiO2 =0,5 %; SO3 =0,5 %. �"$�() ",�"#�",&% 
 �#'� 0,77, �&" "&�",%& 7&% :(�!% ! !�&'2" %% !%,(�*. ��,�0��1 0("&-
�",&) 1398 !2//3, %,&%���1 0("&�",&) 2700 !2//3, /'63' �"#�1 0�,&"&�",&) 
48,2 %. 


',����1 4 �!+%1 #�2 ��"��"2" :(�!� "&�",%&,1 ! !�&'2" %% ! �0�"-
2" 0',!�, &.!. �=3,98, �" 7&" �' 3�0 '.�'& '2" %,0"()3"#��%' # !��',&#' 
/'(!"2" 3�0"(�%&'(1 $(1 �,4�()&"5'&"�"#. ��"2%' 0 % "$��' 0',!% 1#-
(1-&,1 ,(%:!"/ /'(!%/%, 0"7&"/� %,0"()3"#��%' #�2 ��"��"2" :(�!� # 
!��',&#' �! �0�1-.'� $"5�#!% /"6'& 0 %#',&% ! 7!"�"/%% 0',!� % �(��-
:'�%- ,#"�,&# �,4�()&"5'&"��.                    

��(� %32"&"#('�� % %,0�&��� ,' %1 "5 �3+"# /'(!"3' �%,&"2" �,-
4�()&"5'&"�� , 3�0"(�%&'('/ %3 0',!�, :(�!� % ,/',% 0',!� % :(�!�. 

�  '3�()&�&' %,,('$"#��%� 5�(" �,&��"#('�", �&" �,4�()&"5'&"� �� 
/'(!"/ 3�0"(�%&'(' %3 ,/',% 0',!� % 2 ���(% "#���"2" #�2 ��"��"2" 
:(�!� 0" ,#"%/ 0 "��",&��/ ,#"�,&#�/ �' �,&�0�'& ,/',% �� /'(!"/ 3�-
0"(�%&'(' %3 0',!�, �&" "5�,(�#(%#�'& 7!"�"/%- , '$,&# %, !�! ,('$,&#%', 
0"(��'�%' $':L#�* /�&' %�("# $(1 ,& "%&'(),&#�.  


 '$(�2�'&,1 %,0"()3"#�&) :(�!% $(1 %32"&"#('�%1 7/�(),%"��"-
/%�' �()��* ,/','�. ������ /�&' %�( /"6'& 5�&) %,0"()3"#�� $(1 
#�0"(�'�%1  '/"�&��*  �5"& $" "6��* 0"! �&%�. 




