
 270

	�
���� ���, ��G�������� 	�������� �����, ����
> �� H���� // Q���������� ��	����H�� �� 
���G���
 �������J� 	�����
 ��������� ����
���� ����. – R.. – 2000. – C. 11–12. 3. T����
 O.c., 
T����� `.�., \��������� �.B. `��	��� J�������	����� �� ����� �����
 �����G����K� ������� // 
b����J

 
 ��	��	�. – 2007. – � 16. – C. 57–62. 

 
 
 

�&' 628.162:66.097.7/8 

�.&. �5KCFO, �.	. {8RFGM, 	.�. �5F>NOB@JS-8 
����"��#���e !&+��h��e %���&'(�!&! 
)'�i�� 

“��i�(�)�e *"#�!&+��h��e ��(!�!%!” 

	)��'� �(�'����	��� ���������  
D�& 
�� D	�’�'{���� �	&� 

© T����
 B.c., h�G�
� F.`., T����
��H��� `.�., 2010 

�@N?CB5 +;5JCE@ +5K’O-ACBBO N5H@ Q N@-5;@E>8BBOK N8+B8, ]5E]8><, ]>5;@H< >8 
LGH;5-E58F*KGB8>< B8>;G*. �8E>5E5N<*?@ 8F*KGB8> B8>;G* N -5K+5Q@JGP Q N8+B5K, 
H5EOLB<>5 B8MN@�< C]C->@NBGE>S +5K’O-ACBBO N5H@ < ;8QG QB@ICBBO Q8F@A-5N@T 
-5BJCB>;8JGM 8F*KGBG* N +5K’O-ACBGM N5HG. 

It is studied processes of water demineralization with use of lime, phosphate, fluoride and 
sodium aluminium hydroxide. �At sodium aluminate use in a composition with lime it is reached high 
performance of water demineralization at decrease in residual concentration of aluminium. �

D5E>8B5N-8 +;5RFCK@. ���h�"u j�'"u '���"��#��& ��)"'�(!���l �"�� � *'"j�(#"�"(!� !� 
&�&'$&!��� m�#&k�!� ��� &g&)!���"(!� *��$"!"�)� �"��. 	�)"'�(!���l *'�'"��"i �"�� o&m *"*&'&�-
��"$" )"�����"�%����l � (�(!&j�+ "+"#"�k&��l *'�m�"��!� �" *&'&�h�(�"$" ��+"�% m #��% 
!&*#""oj����)��, )"��&�(�!"'��, !'%o"*'"�"��� h&'&m ��)�*"%!�"'&��l !� "(��)"���)#��&��l. �" 
!"$" k m��h�� )�#�)�(!� �"�� ()���n!�(l � �"�"ej� *�� h�( *'"�%����l (�(!&j�, �" *'�m�"��!� �" 
i+ !&*#"�"$" m�o'%��&��l, )'�j !"$" '�m)" m'"(!�n m�o�' *'�'"��"i �"��. 
 '�m� �&&g&)!���"$" 
'&�$&�!�"$" *"j’l)x&��l �"��, l)� *"��n!�(l �� �"�""oj���� %(!��"�)� *"j’l)x&��l !� m�&("#&��l 
�"��, m'"(!�n �����!�k&��l �� �"�""oj���� g�#�!'�, '�m)" *�����%n!�(l ��!'�!� '&�$&�!�� �� 
'&$&�&'���u �"�""oj����+ (j"# !� m��h�" m'"(!�u!� "o’nj� '��)�+ ���+"���. �"j% �)!%�#���j n 
m������l (!�"'&��l ��(")"&g&)!���"i !&+�"#"$�i '&�$&�!�"$" *"j’l)x&��l �"��. �& m������l n 
�"�"#� ��k#���j, l)�" �'�+%��!�, �" (�"$"��� ��uh� !&+�"#"$�i �"m�"#lu!� m��k%��!� k"'(!)�(!� 
*"j’l)x&�"i �"�� �" 1.5–2.0 j$-&)�/�j3, � % '�m� *"j’l)x&��l ��(")"j��&'�#�m"���"i �"�� #�x& �" 
3.5–4.0 j$-&)�/�j3. �"��#���(!� ��"()"��#&��l !&+�"#"$�i '&�$&�!�"$" *"j’l)x&��l �"�� *"#l$�n 
�& � � !"j%, �" ("#� k"'(!)"(!� � ��"j% '�m� ����#lu!�(l % ��$#l�� "(����, l)� n �&!")(�h��j� � 
#&$)" %!�#�m%u!�(l, !"�� l) *�� h�( �"�""oj���"$" m�&("#&��l �o" *"j’l)x&��l �"�� %!�"'uu!�(l 
m��h�� "o’nj� )�(#�+ '"mh���� �o" '"mh���� +#"'��% ��!'�u, l)� *&'&'"o#l!� m��h�" ()#����x&. 

 
�B8FGQ 5E>8BBGT H5EFGHICBS >8 +<RFG-8JGM. ��eo�#�x *"x�'&��j� j&!"��j� '&�$&�!�"$" 

*"j’l)x&��l �"�� n j&!"��, l)� "(�"���� �� ��)"'�(!���� #%$%, ("�� !� ��*�� [1, 2]. 	 '"o"!� [3] 
"*�(��" ��)"'�(!���l �#uj���!% ��!'�u � *'"�&(�+ *"j’l)x&��l �"��. �'� ��"j% #%k�� ���+"�� 
!'��#&��l �#uj���u ��)"'�(!"�%��#� �#l �"�&�&��l '� �"�� �" m�����+ m��h&��. 	�(")% 
&g&)!����(!� *'"�&(% � ���"j% ��*��)% j"k�� o%#" *"l(��!� l) *&'&+"�"j $��'")�'o"��!�� � 
)�'o"��!� !� $��'"#�m"j ("#&e j�$��u, !�) � %!�"'&��lj j�#"'"mh����+ �#uj���!�� )�#���u !� 
j�$��u. 
 ��e '"o"!� o%#" ��m��h&�" &g&)!����(!� *"j’l)x&��l �"�� m�#&k�" ��� �"m� �#uj���!% 
��!'�u. �#l *"'���l��l o%#" ��)"'�(!��" g!"'�� !� g"(g�! ��!'�u, l)� !�)"k m �"��j� k"'(!)"(!� 
%!�"'uu!� �&'"mh���� (*"#%)�. 
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�C>5* '"o"!� o%#" ��m��h&��l &g&)!���"(!� *"j’l)x&��l �"�� '�m��j� '&�$&�!�j�, 
"���u����l i+ �*#��% �� &g&)!����(!� *"j’l)x&��l  !� "(��!#&��l �"��. 

ª) '&�$&�!� � !�)"j% '�m� ��)"'�(!"�%��#� ��*�", "-g"(g�! ��!'�u, g!"'�� ��!'�u !� $��'")("-
�#uj���! ��!'�u. 

 
�-E+C;@KCB>8FSB8 ?8E>@B8. �'"�&(� *"j’l)x&��l �"�� ���h�#�, ��)"'�(!"�%uh� )�i�(�)% 

�"�"*'"����% �"�%: '�=7.34; k"'(!)�(!� 5.0 j$-&)�/�j3; #%k��(!� 4.5 j$-&)�/�j3; +#"'��� 22 j$/�j3; 
(%#�g�!� 34 j$/�j3; m�#�m" 0.5 j$/�j3; j��&'�#�m���l 270 j$/�j3. 

��� h�( *'"�&�&��l �"(#��k&�� % *'"o� �"�� �"o��#l#� '"m'�+"���% )�#�)�(!� '&�$&�!% *'� 
*&'&j�x%�����, ��m��h�#� '� �"��. �%j�x ���(!"u��#� *'"!l$"j ��"+ $"���. 	�m��h�#� m�#�x)"�� 
)�#�j%!��(!� (�), '�, k"'(!)�(!� (Ê) �"��, )"��&�!'���u �"��� �#uj���u, g!"'���� �o" g"(g�!��. 	 
")'&j�+ �"(#���+ '� �"�� �"�"��#� �" m����"$" m��h&��l ��*�"j, � *"!�j �"�% "o'"o#l#� l) 
"*�(��" ���&. �� "(�"�� "!'�j���+ ����+ '"m'�+"�%��#� (!%*��� *"j’l)x&��l �"�� (Z). 

�"��&�!'���i �"���, )�#�j%!��(!�, k"'(!)�(!� �"�� ��m��h�#� m� ���"j�j� j&!"��)�j� [4]. 

 '&m%#�!�!� *'"�&�&�"i '"o"!� m’l(%��#"(�, �" �#uj���! ��!'�u o%� j�#"&g&)!����j *�� h�( 

��)"'�(!���l � �"m�+ �" 2.0 j$-&)�/�j3. 
h&����" �& *"�’lm��" m ��m�)�j� m��h&���lj� '� (8.48-9.79) 
*'� ����+ �"m�+ '&�$&�!%. ��x& *'� '� 10.36 (!%*��� *"j’l)x&��l �"(l$ 70 %, � % '�m� mo�#�x&��l 
'� �" 11.27 – 96 %. 

�"'���l�" ��m�)% &g&)!����(!� �#uj���!% ��!'�u *'� '�	10.0 j"k�� *"l(��!� !�j, �" m� 
��+ %j"� ���o%���(l $��'"#�m �#uj���!% m %!�"'&��lj $��'")(��% �#uj���u. ��#�)�(!� #%$%, �" 
%!�"'u���(l *�� h�( $��'"#�m%, o%#� �&�"(!�!��"u �#l &g&)!���"$" *"j’l)x&��l �"��, � )�#�)�(!� 
�#uj���!%, �" m��!��e m�’lm%��!� �"�� k"'(!)"(!�, !�)"k m��k%��#�(� � '&m%#�!�!� $��'"#�m%. �'� 
�"m� 4.0 j$-&)�/�j3 �#uj���!% ��!'�u ('�=11.27) "h&����" ���o%��#"(� &g&)!���& *&'&!�"'&��l 
$��'")�'o"��!�� )�#���u � �&'"mh���� )�'o"��!� !� $��'"#�m ("#&e j�$��u m %!�"'&��lj �&'"m-
h���"$" $��'")(��% j�$��u. �'�j !"$", )"��&�!'���l �#uj���!% o%#� �"(!�!��"u �#l m�’lm%����l 
'&x!� �"��� k"'(!)"(!� � �&'"mh���� (*"#%)�. 

���h�" j&�x &g&)!����j '&�$&�!"j �#l *"j’l)x&��l �"�� o%� "-g"(g�! ��!'�u. ��x& % '�m� 
�"������l 4.0 j$-&)�/�j3 '&�$&�!% (!%*��� *"j’l)x&��l  �"(l$ 50 %. 
h&����", �& *"�’lm��" m ��m�-
)�j� m��h&��lj� '�, �" o%#� �"(l$�%!� *'� ��)"'�(!���� g"(g�!% ��!'�u, l)� �& *&'&���%��#� 
8.88. 
 ��"j% '�m� �& ���o%��#"(� �(!"!�"$" *&'&!�"'&��l $��'")�'o"��!�� % )�'o"��!�. �& ���o%-
���(l � $��'"#�m ("#&e j�$��u. �#l ��"$" *'"�&(% �&"o+���" �"(l$!� '�D11.0. �"j’l)x&��l ���o%��-
#"(� #�x& m� '�+%�") %!�"'&��l j�#"'"mh����+ g"(g�!�� )�#���u !� j�$��u. 

	�)"'�(!"�%uh� g!"'�� ��!'�u, '� �"�� *'�)!�h�" �& mj��u��#"(� m� *�����&��l �"m� m 0.5 
�" 4.0 j$-&)�/�j3. �&m��h�& *"j’l)x&��l �"�� ���o%��#"(� m� '�+%�") %!�"'&��l j�#"'"mh����+ 
g!"'���� )�#���u !� j�$��u. �!%*��� *"j’l)x&��l �& *&'&���%��� 24 %. 	�'!" ���m��h�!�, �" 
*�(#l *"j’l)x&��l �"�� (*"(!&'�$�#"(� *&��& *�����&��l '� (&'&�"����, �" *"�’lm��" m 
h�(!)"��j *&'&+"�"j $��'")�'o"��!�� )�#���u !� j�$��u � $��'")�'o"��! ��!'�u. 

��$�#"j ��)"'�(!��� '&�$&�!� +�'�)!&'�m%��#�(� �&��(")"u &g&)!����(!u *"j’l)x&��l �"�� 
(m� ���l!)"j �#uj���!% ��!'�u) !� m��h��j �!"'����j m�o'%��&��lj �"��. 
 '�m� ��)"'�(!���l 
�#uj���!% m�#�x)"�� )"��&�!'���l �#uj���u m *�����&��lj �"m� '&�$&�!% �"(l$#� 105 j$/�j3. 
��(!"("�%uh� g"(g�! ��!'�u, m�#�x)"�� )"��&�!'���l g"(g�!�� �"(l$#� 123 j$/�j3, � % '�m� 
m�(!"(%����l g!"'��% ��!'�u )"��&�!'���l g!"'���� �"(l$#� 54 j$/�j3. ª)�" g"(g�!� h� �"�� 
�#uj���u j"k%!� o%!� ��$�o�!"'�j� )"'"m�i j&!�#�� % (�(!&j�+ "+"#"�k&��l [5, 6], !" ��l���(!� 
g!"'���� m"�(�j �&o�k���. 	�'!" ���m��h�!�, �" % '�m� m��k&��l '� �"�� j"k#���e $��'"#�m �"��� 
�#uj���u �m *�����&��lj )�#�j%!�"(!� �"�� m� '�+%�") %!�"'&��l $��'")(��% �#uj���u. �'�-
(%!��(!� "-g"(g�!�� !�)"k �&o�k��� h&'&m j"k#���(!� ��!&�(�g�)���i ���)#��&�� �� *"�&'+�l+ 
!&*#""oj��% !� ��!&�(�g�)���u *'"�&(�� o�""o'"(!���l. 


 '�m� m�(!"(%����l g!"'��% !� g"(g�!% ��!'�u )�#�j%!��(!� �"�� mj��u��#�(� j�#", !"j% 
�" �& ���o%��#"(� m��h�& *"j’l)x&��l �"��. 	�)"'�(!"�%uh� �uj���! ��!'�u, �m mo�#�x&��lj 
�"m� '&�$&�!% ���o%��#"(� *�����&��l )�#�j%!�"(!� �"�� �" 39 j$/�j3. 
h&����", �& *"�’lm��" �m 
��(")"u &g&)!����(!u *"j’l)x&��l �"��, �m *&'&+"�"j "(�"��"i j�(� ("#&e k"'(!)"(!� � �&'"m-
h����e (!��. �� '�+%�") h�(!)"�"$" $��'"#�m% �#uj���!% ��!'�u ���o%��#"(� )"�$%#u����l �&'"m-
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h����+ �"j�x"). ��j& !"j% �m m��k&��lj '�, )"#� $��'"#�m ���o%���(l &g&)!����x&, )�#�j%!��(!� 
���(!"l�"i �"�� mj&�x%��#�(�. 

	'�+"�%uh� !&, �" �"�� �#uj���u %!�"'uu!� �&'"mh���� g"(g�!� !� g!"'���, �"��#��" o%#" 
���h�!� &g&)!����(!� )"j*"m���e �#uj���!% ��!'�u m g"(g�!"j �o" g!"'��"j ��!'�u % '�m� 
*"j’l)x&��l �"��. 
 !�)"j% '�m� j"k�� o%#" (*"����!�(� *"'l� m *"j’l)x&��lj �"�� �"(l$!� 
m��k&��l m�#�x)"�"i )"��&�!'���i �"��� �#uj���u. 

	�)"'�(!���l �#uj���!% ��!'�u m g!"'��"j ��!'�u �"m�"#�#" �" *&��"i j�'� m��m�!� 
m�#�x)"��e �j�(! �#uj���u, *'"!& &g&)!����(!� *"j’l)x&��l �"�� m��m�#�(�. �&&g&)!����j o%#" 
��)"'�(!���l �#uj���!% ��!'�u � � )"j*"m���i m g"(g�!"j ��!'�u. 


()�#�)� *'� ��)"'�(!���� g"(g�!% ��!'�u j�#" m'"(!�� '� (&'&�"���� *�� h�( m�(!"(%����l 
� �"m�+ ��� 0.5 �" 4.0 j$-&)�/�j3, � % '�m� ��)"'�(!���l g!"'��% ��!'�u '� *'�)!�h�" �& mj��u���(l 
*'� ��)"'�(!���� � !�+ (�j�+ �"m�+, !" o%#" ��)���j "����!� �*#�� ��+ '&�$&�!�� *'� '�m��+ '� 
(&'&�"����. �"j% �� '&�$&�!� �"����#� � �"�% � �"m�+ ��� 0.1 �" 1.0 j$-&)�/�j3 *'� �"�&�&��� '� �" 
9.0; 9.5; 10.0; 10.5 m� �"*"j"$"u ��*��. 

��), g!"'�� ��!'�u j�#" *�����%��� &g&)!����(!� *"j’l)x&��l �"�� ��*�"j. �'� '� 9.0–10.0 
*�����&��l &g&)!���"(!� *"j’l)x&��l �"(l$�n #�x& 4–8 %, � *'� '� 10.5–18 %. ��) (�j" 
j�#"&g&)!����j o%#" ��)"'�(!���l "-g"(g�!% ��!'�u *'� '� 9.0–10.5. �"��uh� #%$ �" �"��, 
�"�&�&�"i ��*�"j �" '� 10.0, o%#" *"j�h&�" *�����&��l &g&)!���"(!� *"j’l)x&��l �"�� �" 72 % 
*'� �"(l$�&��� '� 10.55, � *'� '�=11.16 (!%*��� *"j’l)x&��l �"�� �"(l$�� 86.0 % % '�m� m��k&��l 
k"'(!)"(!� �"�� �" 0.7 j$-&)�/�j3. �"j% ��)"'�(!���l g"(g�!% !� g!"'��% ��!'�u �#l *"j’l)-
x&��l �"�� �&�"��#��&. �g&)!����x�j n ��)"'�(!���l )"j*"m���e ��*�� !� #%$%. 

���h�" )'��� '&m%#�!�!� "!'�j��" *�� h�( ��)"'�(!���l )"j*"m���i ��*�� !� �#uj���!% ��!'�u. 
�"��uh� �#uj���! ��!'�u % �"�%, '� l)"i o%#" �"�&�&�" ��*�"j �" 9.0–10.5, � �"m�+ ��� 0.1 

�" 1.0 j$-&)�/�j3 o%#" ���m��h&�" *�����&��l &g&)!���"(!� *"j’l)x&��l �"�� �� 40–50 % � o%#" 
�"(l$�%!" (!%*&�l *"j’l)x&��l �� '���� 96.0 % *'� *"h�!)"�"j% '� �"�� 10.5 !� �"m� �#uj���!% 
��!'�u 1.0 j$-&)�/�j3. 
 !�)"j% '�m� o%#" �"(l$�%!" m��k&��l k"'(!)"(!� �"�� �" 0.2 j$-&)�/�j3. 
��)% �"�% j"k�� ��)"'�(!"�%��!� � )"!#�+ ��m�)"$" !�()% o&m �"��!)"�"$" *"j’l)x&��l. 
 '�m� 
m�&("#&��l !�)"i �"�� m��h�" m��k%n!�(l �����!�k&��l �� )�!�"��� g�#�!'� 1-$" (!%*&�l, '&$&-
�&'���l l)�+ m�m��h�e ��j�$�n �&#�)"i ��!'�!� )�(#"!�. 

	�k#���j n �(!"!�& m��k&��l m�#�x)"�"$" �j�(!% �#uj���u *�� h�( *"j’l)x&��l �"�� 
��*�"j !� �#uj���!"j ��!'�u. 	 ")'&j�+ ��*��)�+ �"�� �#uj���u � *"j’l)x&��e �"�� ���(%!��. 
��)(�j�#���e �j�(! �#uj���u � "o'"o#&��e �"�� �& *&'&���%n 6.5 j$/�j3. �& *"'���l�" �&��(")� 
)"��&�!'���i �#l !&+��h�"i �"��. �'�j !"$", % '�m� m��k&��l '� �"�� m� '�+%�") �o("'o��i �m *"��!'l 
�%$#&)�(#"!� )"��&�!'���l �"��� m��k%n!�(l �" m��h&��, j&�x�+ 0.5 j$/�j3. �'�j !"$", � �&��(")�+ 
)"��&�!'���l+ �"�� �#uj���u � (�(!&j�+ "+"#"�k&��l n ��$�o�!"'�j� )"'"m�i j&!�#�� [5–6]. 
	�)"'�(!"�%uh� *"j’l)x&�% �"�%, � (�(!&j�+ "+"#"�k&��l ���*���n �&"o+����(!� % ()������ �"�� 
� �"�"ej� *�� h�( *'"�%����l (�(!&j� – % !�)"j% '�m� *&'&+"�l!� �" '"o"!� � m�j)�%!"j% '&k�j�. 

 
�@EB5N-@. 
!k&, � '&m%#�!�!� �"(#��k&�� ��m��h&�" &g&)!���"(!� '�m��+ '&�$&�!�� % '�m� 

*"j’l)x&��l �"��. �")�m��", �" *�� h�( m�(!"(%����l g"(g�!% !� g!"'��% ��!'�u �& ���m��h&�" 
�(!"!�"$" *�����&��l &g&)!���"(!� *"j’l)x&��l �"�� % '�m� ��)"'�(!���l i+ � �"m�+ ��� 0.1–4.0 
j$-&)�/�j3 *'� '� �"�� 9.0–10.5. 	'�+"�%uh� "!'�j��� '&m%#�!�!�, ����", �" *�� h�( m�(!"(%����l 
�#uj���!% ��!'�u % '�m� *"j’l)x&��l �"�� m� j&!"�"j ��*�%����l, j"k#��" m��m�!� m�#�x)"�% 
k"'(!)�(!� �"�� m 2.0–2.5 j$-&)�/�j3 �" 0.2–0.7 j$-&)�/�j3. �'� ��"j% �"(l$!� m��h�"$" *�����&��l 
&g&)!���"(!� *"j’l)x&��l �"�� j"k#��" o&m mj��� "o#������l !� o&m �(!"!��+ mj�� '&k�j% '"o"!� 
�(�%uh�+ �� *��*'�nj(!�� "(��!#u��h�� �"��. 
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�5QLFOB<>5 8B>;5+5JCB>;@?B@M G C-EJCB>;@?B@M +GHT5H@ �5H5 Q8T@E>< G 5T5;5B@ 
I@N@T 5R’�->GN B8N-5F@ABS5L5 EC;CH5N@�8 NGH HGP G5BGQ<*?5P ;8HG8JGP. �;5RFCB5 E+;5R< 
H5NCE>@, �5 Q<E@FFO ;8HG5C-5F5LGN, O-G ;5Q;5RF**>S +;@M5K@ 5T5;5B@ +;@;5H@ NGH 
N+F@N< G5BGQ<*?@T N@+;5KGB*N8BS, G FG-8;GN-;8HG5RG5F5LGN, O-G Q8MK8*>SEO +;5RFCK8K@ 
;8HG8JGMB5P RCQ+C-@ F*H@B@, K8*>S R<>@ E+;OK5N8BG B8 E>N5;CBBO E@B>C>@?B5P 
-5BJC+JGP, -5>;8 N5HB5?8E Q8RCQ+C?<� O- 5T5;5B< I@>>O F*H@B@, >8- G NEG�P RG5>@. 

The anthropocentric and excentric approaches to protection of the environmental beings 
against the ionizing radiation are considered. The attempt is done to prove that efforts of the 
radioecologists aimed to develop the approaches to protect the environment against the 
ionizing irradiation, and efforts of the radiobiologists working for the radiation protection of 
man, must be combined in order to create the synthetic conception, which would ensure 
protection of both human and biota. 


 *&'x�e *"#"���� j��%#"$" (!"#�!!l *'"o#&j� m�+�(!% k���+ "'$���mj�� ��� ��i �"��m%uh"i 
'������i *&'&��k�" (!"(%��#"(l #�x& *"'���l�" �%m�)"$" )"#� (*&���#�(!��-�"(#����)��, l���� 
'���"�)!���"(!� – g�m�)��, +�j�)��, o�"#"$��, $&"#"$��, � !�)"k #�)�'��-'���"#"$�� !� i+ *���n�!��. �"h� 
�k& !"�� (*"(!&'�$�#�(l ��*��)� mj�� % ()#��� g�!"�&�"m�� �� !&'�!"'�l+ m *�����&��j '���&j 
*'�'"��"$" !&+�"$&��"$" '������e�"$" g"�% – l) *'���#", j�(�l+ ���"o%!)% %'��"��+ '%� [14]. 

�'"!& % �'%$�e *"#"���� (!"#�!!l ���(#��") j�("��+ ��*'"o%���� �!"j�"i mo'"i, ���'�e �� 
*��*'�nj(!��+ l�&'�"$" *�#���"$" ��)#%, mo�#�x&��l j�(x!�o�� ���"o%!)% %'��% % ("!�� � !�(lh� 
'�m�� �, ���*"����", m�+"'"�&��l '���"�)!����+ ���+"���, x�'")"$" m�(!"(%����l �"��m%uh�+ ��*'"-
j��u���� % j&������ (�!%���l )�'����#��" mj���#�(l � *"(!�#" *�!���l *'" �&o&m*&)% 
"*'"j��&��l �"��m%uh"u '������nu %(�"$" #u�(!�� � o�#�x& !"$" – %(�"$" k��"$". ��j& !"�� o%#� 
(g"'j%#�"���� � j�ek& �" )���l (!"#�!!l *��%��#�, �" '&h� �& !�#�)� � '������e��e &)"#"$�i, � e � 
&)"#"$�i, m�$�#"j, l) � � ��%)�+, *"�’lm���+ m *'�'"�""+"'"���j� *'"o#&j�j�, !�) m���� 
„��!'"*"�&�!'�h�� )"��&*��l” m�+�(!% o�"!�. �$���" m  �&u #u���� n $"#"���j k���j "o’n)!"j 
���)"#�x��"$" *'�'"��"$" (&'&�"����, l)�e *&'&�%(�j *"!'&o%n m�+�(!% ��� �&(*'�l!#���+ 
h����)��, � m�+"��, l)� m�o&m*&h%u!� !�)�e m�+�(!, m�+���u!� %(� k��� "'$���mj�. 
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