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��"$" (&'&�"����, � m ��x"$" n '&(%'(�"-(�'"�����j *"!&����#"j '&$�"��� 
)'�i��, !" �& ��(!� 
mj"$% ��)"��!�, *'���ej��, h"!�'� m������l: &)"#"$�i, !&+�"#"$�i, '&(%'("mo&'&k&��l � &)"�"j�)�. 

 
�@EB5N-@. 
(�"���j �k&'&#"j %!�"'&��l *"#�j&'��+ ���+"��� n ��(&#&��l, l)& ��(!%*�n 

$"#"���j (*"k���h&j *"#�j&'�"i !�'�. �")�m��", �" � (&'&���"j% (&'&� *"o%!"��+ ���+"��� h�(!)� 
��)"'�(!��"$" *#�(!�)"�"$" *"(%�% (!��"��!� o#�m�)" 12% � �"'�h�" m'"(!�n. 	��+"�� 
*#�(!�)"�"$" *"(%�% %!�"'uu!�(l m�&o�#�x"$" % j�(�l+ $'"j��(�)"$" +�'h%����l, �" ��n mj"$% 
*"#&$x�!� i+�n ("'!%����l. 	��(#��") ��)"'�(!���l *#�(!�)"�"$" *"(%�% �& ���o%��n!�(l e"$" 
m�o'%��&��l j&!�#&��j�, *�*&'"��j� !� +�j�h��j� �"j�x)�j�, �" *"#&$x%n e"$" *&'&'"o#&��l �� 
���j��% ��� ���-*#lx").  
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�8NCHCB5 ;CQ<FS>8>@ N@-5B8B@T FG>C;8><;B@T H5EFGHICBS E>8B< GEB<*?@T CBC;L5-  >8 
;CE<;E5QRC;GL8*?@T >CTB5F5LGM +C;C;5RFCBBO +;5K@EF5N@T >8 +5R<>5N@T NGHT5HGN Q KC>5* 
+5+C;CHICBBO Q8R;<HBCBBO H5N-GFFO >8 +5N>5;B5L5 N@-5;@E>8BBO CBC;LGP >8 ;CE<;EGN. 

The article present the results of literary research of existing energy and resource saving 
technologies of domestic and industrial waste to prevent pollution and reuse of energy and resources. 

D5E>8B5N-8 +;5RFCK@. ��"$"��� � ��x�e )'�i�� (!�"'un!�(l �&'k����e j&+���mj &g&)!��-
�"$" ��)"'�(!���l &�&'$�i. �'�)!�h�" m’l�#ln!�(l �"��e ��� *'"�%)��i – &�&'$�l, m�"���k&�� � '&-
m%#�!�!� ii &g&)!���"$" ��)"'�(!���l, &�&'$�l, "!'�j��� m���l)� �*'"���k&��u &�&'$"mo&'�$�uh�+ 
m�+"���, � *'"(!" – m&)"�"j#&�� &�&'$�l. ��)� &)"&�&'$�l n &)"�"j�h�" ��$����, )"k�� $'���l, �)#�-
�&�� � &�&'$"mo&'&k&��l, ��n 3–4 $'���� *'�o%!)%. �'�j !"$", �"�� &)"#"$�h�" h�(!� !� o&m*&h��. 

 
�B8FGQ 5E>8BBGT H5EFGHICBS G +<RFG-8JGM. ��j�h�� *'"j�(#"��(!� – &�&'$"j�(!)� $�#%m� 

((*"k���n o#�m�)" 3 % &�&'$&!�h��+ '&(%'(��, l)� ��!'�h�u!�(l � ��'"��"j% $"(*"��'(!��, � 
o#�m�)" 6 % &�&'$"'&(%'(��, l)� ��)"'�(!"�%u!�(l � *'"j�(#"�"(!�). �&*#"�� &�&'$�l (!��"��!� 
j�ek& 50 % (%j�'�"$" &�&'$"(*"k�����l $�#%m�. t#�m�)" ¾ !&*#"�"i &�&'$�i ��!'�h�n!�(l �� 
!&+�"#"$�h�� *'"�&(� � o#�m�)" ¼ – �� "*�#&��l, �&�!�#l��u � )"�����u����l *"��!'l % ��'"o��h�+ 
*'�j��&��l+. 
(�"��� )�#�)�(!� &#&)!'�h�"i &�&'$�i ��!'�h�n!�(l � (�#"��+ *'"�&(�+ (o#�m�)" 65 %), 
m��h�& ii (*"k�����l &#&)!'"�*�'�!�j� (*'�o#�m�" 30 %). 

�#& +�j�h�� *'"j�(#"��(!� n m��h��j m�o'%���)"j �"�)�##l. 
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�C>8 ;5R5>@. �&!� &�&'$"mo&'�$�uh"i *"#�!�)�, l)� *'"�"��!�(l � '�m��+ $�#%ml+ *'"-
j�(#"�"(!�, – �& !�#�)� m��k&��l m'"(!���l &�&'$"(*"k�����l *"'���l�" �m m'"(!���lj +�j�h�"$" 
��'"o���!��, �#& � )"j*&�(���l mo�#�x&��l ��!'�! *�#��� � &�&'$�i % m�’lm)% m *�����&��lj l)"(!� 
*'"�%)��i, mo�#�x&��l $#�o��� *&'&'"o#&��l ��+���"i (�'"����, �" � "(!�!"h�"j% '&m%#�!�!� 
(*'�ln *�����&��u &)"#"$�h�"(!� (�j"$" *��*'�nj(!��. 

�"j*#&)(�& ��)"'�(!���l &�&'$&!�h��+ '&(%'(�� – "��� �m ��e&g&)!����x�+ j&!"��� &�&'$&-
!�h�"$" %�"()"��#&��l +�j�h��+ ��'"o���!� !� *�����&��l i+ &)"#"$�h�"(!�. �" !"$" k #�)���%u!�(l 
�o" '�m)" ()"'"h%u!�(l &�&'$&!�h�� (��eh�(!�x& !&*#"��) ���+"�� � *'����*"�" j"k#��& *"��& 
��)"'�(!���l &�&'$&!�h�"$" *"!&����#% *&'�����+ &�&'$&!�h��+ �o" (�'"�����+ '&(%'(��. 


 (%h�(�"j% (%(*�#�(!�� '"m��!") *'"j�(#"�"i ����#�m���i �&j��%h& *"'"�k%n *'"o#&j� 
'���"��#��"$" ��)"'�(!���l &�&'$�i � '&(%'(��, *&'&'"o#&��l !�&'��+ *"o%!"��+ � *'"j�(#"��+ 
���+"��� �#l i+ *"�!"'�"$" ��)"'�(!���l l) �!"'���"i (�'"���� !� m j&!"u "+"'"�� ���)"-
#�x��"$" (&'&�"����. 

�"m$#l�&j" �&l)� �(*&)!� ��ni *'"o#&j�, � (�j&: "$#l� �(�%uh�+ &�&'$"- !� '&(%'("mo&'�$�uh�+ 
!&+�"#"$�e *&'&'"o#&��l *'"j�(#"��+ !� *"o%!"��+ ���+"��� m j&!"u *"*&'&�k&��l m�o'%��&��l 
���)"#�x��"$" (&'&�"���� !� *"�!"'�"$" ��)"'�(!���l ��+ '&(%'(��. 

	 "(�"�% (%h�(��+ ��%)"��+ '"m'"o") *")#��&�" (!'�!&$�u "(j�(#&��x"$" ��)"'�(!���l 
j�!&'��#���+ � &�&'$&!�h��+ '&(%'(��, �" *"#l$�n � j�)(�j�#��"j% *"�!"'�"j% ��)"'�(!��� j�-
!&'��#�� !� &�&'$�i, %�"()"��#&��l !&+��)� "o'"o#&��l *'"j�(#"��+ !� *"o%!"��+ ���+"��� ((*�#u-
����l, )"j*"(!%����l) m ��o#�k&��lj ii �" &)"#"$�h�" h�(!�+ !&+�"#"$�e � "�&'k���l ��(")"-
l)�(��+ *'"�%)!�� �#l (�#�(�)"$" $"(*"��'(!�� (�����+ �"o'��), o%���&#���+ j�!&'��#��, � !�)"k % 
��)"'�(!���� j"k#��"(!� m��h�"i &)"�"j�i *�#��� m� '�+%�") '&)%*&'���i &�&'$�i, �" ����#ln!�(l 
*�� h�( (*�#u���l ���+"���. �#"o�#���j� *'"o#&j�j� "(!����"$" h�(% n #�)������l m��#�� ��+ 
���+"��� m j�)(�j�#���j (!%*&�&j '&��)#�m���i �!"'����+ j�!&'��#��, '"m'"o#&��l ��(")"&g&)-
!����+ +�j�h��+ � o�"#"$�h��+ j&!"��� "o'"o#&��l, �" ���*"����u!� m������lj mo&'&k&��l ���)"-
#�x��"$" (&'&�"����. 	(� m��#��� �'&x!�-'&x! "!'%uu!� *��m&j�� �"��, m")'&j� !�)�j� "!'%e��-
j� '&h"����j�, l) ��k)� j&!�#�, "'$���h�� +�j�h�� (*"#%)�. 


o’n)!�j� *"(!�e�"i %��$� % '"m��!)% (*�#u����l ���+"��� (#%$%u!� ��� ��*'lj)�: &�&'$&-
!�h�� ��#u'�m���l � "oj&k&��l ��)��% �!"'����+ m�o'%���)��. ��$�#��� ��#u'�m���l ���+"��� 
(!��"��!� 89 % � "o’n��%n !�)� ��*'lj)�: 

� &�&'$&!�h��e (&#&)!'�h�� � !&*#"�� &�&'$�l):  48 %; 
� j�!&'��#���e ('&��')%#l��l ���("'!"����+ j�!&'��#��):  13 %; 
� (�#�(�)"$"(*"��'(�)�e (��'"o���!�" )"j*"(!%):  11 %; 
� *"�!"'�& ��)"'�(!���l m"#�:  17 %. 
�'�)#��"j %!�"'&��l !&*#� ���+����+ $�m�� j"k& o%!� !�)� !&+�"#"$�l. 

o#������l �#l (*�#u����l ���+"��� ()#���n!�(l m ��"+ #���e, )"k�� m l)�+ "o’n��%n *�h � 

)"!&# – %!�#�m�!"'. 
��j&'� $"'���l *&h� �"m�"#ln *��!'�j%��!� !&j*&'�!%'% ��j"��+ $�m�� *"��� 850 º�. �&-

)%*&'���l !&*#� $�m�� $"'���l ���o%��n!�(l % )"!#�-%!�#�m�!"'� m *'�'"��"u ��')%#l��nu % ��"+ 
'&�)!"'�+. ��j"�� $�m� m )�j&'� $"'���l *'"+"�l!� h&'&m *&'&$'���h, ��#� *"*���u!� % j�k!'%o��e 
*'"(!�' ��*�'�"$" �*�'�!�, � *"!�j % &)"�"j�em&'�. 

��&'$&!�h�� ��#u'�m���l ���o%��n!�(l % ��"+ g"'j�+. ��'�, �" ��+"��!� m )"!#�, j�n !&j*&-
'�!%'% 390 º� � !�() 41 o�' (�o(). �"!�j *�'� ���+"��!� �" !%'o��� *'"!�!�()%, �& �"�� '"mx�'un!�(l 
�" 10 o�' (�o(). �%'o��� *'��"��!� � '%+ $&�&'�!"' mj���"$" (!'%j%. 	��*'���"���� *�'� ���+"��!� � 
!&*#""oj����), �" m�o&m*&h%n *���$'�����l �"�� % (�(!&j� j�(�)"$" "*�#&��l. �&j*&'�!%'� �"�� � 
(�(!&j� mj��un!�(l ��� 127 º� �m�j)% (h� 144 º� �#�!)%) �" 167 º�. �� ����j� 2006 '. m�o&m*&h&�" 
��'"o���!�" 137425 �	!*$"� !&*#"�"i &�&'$�i � 20000 �	!*$"� &#&)!'�h�"i &�&'$�i. 
!k&, (*�#u����l 
���+"��� j�n �(!"!�& &)"�"j�h�& m��h&��l, "()�#�)� '&)%*&'���l &�&'$�i $�m�� $"'���l (*'�ln mo&'&k&��u 
&�&'$"'&(%'(�� !� mj&�x&��u !&*#"�"$" m�o'%��&��l ���)"#�x��"$" (&'&�"����. 


���j �m ��e*&'(*&)!����x�+ ��*'lj)�� '"m��!)% � $�#%m� ��)"'�(!���l �&!'�����e��+ � 
*"�"�#u����+ �k&'&# &�&'$�i n &�&'$&!�h�& ��)"'�(!���l o�"j�(� � "'$���h��+ ���+"��� ��'"o-
���!��. �� "���)�j� (��!"�"i &�&'$&!�h�"i '��� � ��eo#�kh� 20 '")�� ��&(") &�&'$�i o�"j�(� (!��"-
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��!�j& *"��� 40 % ��� (%j�'�"$" &�&'$"��)"'�(!���l *"�"�#u����+ �k&'&# &�&'$�i. �& m��+"��!� 
*��!�&'�k&��l % �&#�)�e )�#�)"(!� *%o#�)���e m *�!��� (!�"'&��l !&+�"#"$�h��+ *'"�&(�� � �$'&$�!�� 
�#l &�&'$&!�h�"$" ��)"'�(!���l o�"j�(�. 

	(u o�"j�(%, *'�m��h&�% �#l &�&'$&!�h�"$" ��)"'�(!���l, j"k�� *"��#�!� �� ���+"�� *'"-
j�(#"�"(!� � �� o�"j�(%, l)% (*&���#��" ��'"�%u!� �#l *&'&'"o#&��l ("'$���h�� ���+"�� (�#�(�)"$" 
$"(*"��'(!��). 

��� ���+"��j� *'"j�(#"�"(!� '"m%j�u!� ���+"�� �&'&�""o'"o)� l) �� (!���i m�$"!"�)� #�(%, 
!�) � ��$"!"�#&��l (*"k��h�+ ��'"o��, ���+"�� *��*'�nj(!� m *&'&'"o)� (�#�(�)"$"(*"��'(�)"i 
*'"�%)��i, m")'&j� o"'"x�"j&#���+ m��"���, j�(#"&)(!'�)��e��+ m��"���, �%)'"��+ m��"��� !"�". 

t�"j�(%, l)% "!'�j%u!� o&m*"(&'&���" *�� h�( mo�'���l %'"k�u, m�'�+"�%u!� �" ���+"��� 
(�#�(�)"$" $"(*"��'(!��, � !�)"k ("#"j% m&'�"��+ )%#�!%', (!&o#� � $"#"�)� ("�lx��)�, (!&o#� � 
)�h��� )%)%'%�m� �� m&'�" !"�". 

���*'�nj(!��, l)� *'"�%)%u!� ���+"��, m�m��h�e, m���)��#&�� � "!'�j���� !&*#"�"i � &#&)-
!'�h�"i &�&'$�i �#l m��"�"#&��l �#�(��+ *"!'&o, "!k&, �"��#��" %!�#�m%��!� ���+"�� o&m*"(&'&���" 
� j�(�� "!'�j���l i+��j *'lj�j (*�#u����lj. �" !"$" k ��)#uh�u!�(l m�!'�!� �� i+ !'��(*"'-
!%����l. 


("o#��% %��$% �&"o+���" *'���#�!� !�)"k ��o"'% !&+�"#"$�i � "o#������l �#l *&'&'"o#&��l 
���+"���. �& �"m�"#�!� '&�#�m%��!� )���&�% j&!% %!�#�m���i ���+"��� – i+�n �)!���& (*�#u����l �o" 
"!'�j���l � '&m%#�!�!� i+ !&*#"�"$" "o'"o#&��l *�#���"$" $�m%.  


(�"���j� !&+�"#"$�lj� "!'�j���l *�#���"$" $�m% �m "'$���h��+ ���+"��� n i+�l $�m�g�)���l 
� *�'"#�m. 


!k&, � %j"��+ 
)'�i�� &�&'$&!�h�& ��)"'�(!���l o�"j�(� &)"�"j�h�" &g&)!���& �� *'"j�(-
#"��+ *��*'�nj(!��+ m� '�+%�") m��k&��l ��!'�! *")%*�"$" *�#��� � &)"�"j�i �� %!�#�m���i 
"'$���h��+ ���+"���. 


��"h�(�" ��'�x%n!�(l �& "��� ��k#��� *'"o#&j� (�"$"�&��l – *"*&'&�k&��l m�o'%��&��l 
���)"#�x��"$" (&'&�"���� *'"j�(#"��j� ���+"��j�. 

ª) *'�)#�� '"m$#l�&j" o�"$�m"��e '&�)!"' �#l "!'�j���l � %!�#�m���i CH4 � CO2 �m '��)�+ 
"'$���h��+ ���+"���. 

�&+�"#"$�l ���&'"o�"i �&(!'%)��i "'$���h��+ ���+"��� ���"j� �m �����+ h�(��. �"�� )"�(!'%)��l 
��e*'�j�!����x"$" o�"$�m"�"$" '&�)!"'� l�#l#� ("o"u m��h�e�% $&'j&!�h�" m�)'�!% lj%, m�*"��&�% 
"'$���h��j� ���+"��j� m *�!'%o)"j �#l ��+"�% o�"$�m%. 

�&+�"#"$�i ���&'"o�"$" j&!��$&�&'%����l *"��#lu!�(l, ��(�j*&'&�, m�#&k�" ��� ��+���"i 
(�'"����, l)� j"k& *&'&o%��!� l) � !�&'��e (�"#"$�(!� j&�x&  85 %), !�) � � '��)�e g�m�+. ��e*"x�-
'&��x�j� ���k�u!�(l !&+�"#"$�i '��)"g�m�"i j&!��$&�&'���i, "()�#�)� "o'"o#&��l !�)"i (�'"���� 
j�n x�'x� j"k#��"(!� ��i �� ��"$". 

	��"j", �" ��4 %!�"'un!�(l % '�m� $��!!l "'$���h��+ '&h"��� *�� ��nu "("o#���+ j�)'"-
"'$���mj�� � *'� *&'&o�$% +�j�h��+ '&�)��e, "(�"��"u �m l)�+ n '&�)��l $��'"#�m%, x���)�(!� l)"i 
*�����%n!�(l �m *�����&��lj !&j*&'�!%'� �m�nj"��uh�+ g�m !� *�� h�( i+ ��!&�(���"$" *&'&-
j�x%����l. 

(C6H10O5)x + xH2O = 3xCH4 + 3xCO2 
�'�j +"'"x�+ +�'�)!&'�(!�) j&!��$&�&'���i !�)"$" o�"'&�)!"'� j"k�� ���m��h�!� !�)"k, �" 

�&e �*�'�! �"�"#� *'"(!�e � "o(#%$"�%����� !� %*'��#����, m�ej�n j�#" j�(�l � o%�%n!�(l m j�#�j� 
)�*�!�#���j� m�!'�!�j�. 

�" *'"o#&j� mj&�x&��l ��)���� �
2 � �"�)�##l � &�&'$&!���. 
�'"o#&j� mj&�x&��l ��)���� ��� ��� n ()#����j !&+��)"-&)"�"j�h��j m������lj, �#& 

mj&�x&��l ��)���� �
2 n �" !"$" k �& e �%k& *'"o#&j�!�h��j, "()�#�)� �& n *'"�%)!, l)�e, ��o�-
!", (�"$"��� �& l�#ln ("o"u l)"i(� "("o#��"i m�$'"m� �#l )'�i� – ��)����)�� ��"$", �(&-!�)�, m�o'%�-
�u��h� �"�)�##l � !"j% j�#" m�&'!�#� %��$% �� e"$" ��#%h&��l m $�m�� ��)��% &�&'$"%(!��"�"). �#& 
m"�(�j �& !�)& �k& e ��#&)& !& j�eo%!�n, )"#� *�����&��l (&'&���"'�h�"i !&j*&'�!%'� m&j�"i 
�!j"(g&'�, "(�"���j h����)"j l)"$" o%�& �
2, *'�m�&�& �" )�!�(!'"g�h��+ ��(#��)�� �� m&j��e 
)%#�, � !�)"k � )'�i�� – ��)����)% ��"$" $�m% m ���"j"i *'�h��� “*�'��)"�"$" &g&)!%”. 

Lviv Polytechnic National University Institutional Repository http://ena.lp.edu.ua



 267

	��"j", ��")(�� �%$#&�u j"k�� ��#%h�!� m $�m��, ��*'�)#��, ��&!��"#�j��"��j (*"("o"j m 
*"��#�x�j e"$" ��)"'�(!���lj, ��*'�)#�� �#l "!'�j���l “(%+"$" #�"�%” �#l +"#"��#��"i, +�'h"-
�"i *'"j�(#"�"(!&e !"�". �'"!& � "(!�!"h�"j% *��(%j)% m� !�)"i !&+�"#"$�i e"$" ��)"'�(!���l �&e 
$�m '&�#��" m�"�% *"!'�*#ln � �!j"(g&'% � !�e (�j�e )�#�)"(!�, �" � %!�"'��(l *�� h�( (*�#u����l 
*�#��� � *�#&����+ )"!#�� ���. �'�e�l!��x�j, m *"$#l�% j���j�m���i '&�#���+ ��)���� e"$" � 
�"�)�##l, n ��)"'�(!���l �
2 � o�"!&+�"#"$�l+ l) *"k���"i '&h"���� % '�m� ��'"�%����l )"'j"-
�"$" o�#)� (�"�"'"(!&e) !� o�#)� �#l +�'h%����l #u���� ($'�o��). �"k�� �& e &g&)!���" ��)"-
'�(!�!� h�(!)"�" ��m�)"*"!&���e�& !&*#" ���+���"i �"��, ��*'�)#��, )"��&�(�!"'�� ��� �o" ���, 
�#l "o�$'�����l !�)�+ !&*#���. 

�'&x!"u, � !&+�"#"$�h�"j% #���u$% ��)"'�(!���l �
2 !&+�"#"$�l ��'"�%����l $'�o�� j"k& 
o%!�  � ���(%!�l, l)�" mo�$�h&�& )�(�&j *"��!'l m�"�% *"��!� � *�#&���& )"!#� �� $"'���l ��m�)"-
l)�(�"$" !�&'�"$" *�#���, �" *'� !"j%, m��h�e�" k, &g&)!���" m$"'�!�. �l (%j�x, % *'����*�, j"-
k& � �& j�!� o�#�(!"�"$" �m"!%, l)�" ���*"����" $&'j&!�m%��!� %(!��"�)% m ��'"o���!�� �"�"'"(!&e. 
�*������"x&��l �
2/
2 j"k�� m��k�� ���*"����" '"m'�+%��!� � !&+�"#"$�h�" ��!'�j�!�. 
 *��-
(%j)% �& ��(!� )"'j"��e o�#"), mj&�x�!� ��)��� �
2 � �"�)�##l !� mj&�x�!� (*"k�����l )�(�u m 
�!j"(g&'�. 
(!���n j"k& (!�!� �& j&�x ��k#��"u *'"o#&j"u, ��k “*�'��)"��e &g&)!”, o" m��-
k&��l �j�(!% )�(�u � �!j"(g&'� n �k& !&*&' *"j�!��j � �&l)�+ '&$�"��+ '"m���%!�+ ���%(!'��#��" 
)'�i��+. ��*'"*"�"����e ���& (*"(�o %!�#�m���i ��")(��% �%$#&�u &�&'$&!�h�" ��$����e, "()�#�)� 
j�nj" &)"�"j�u &�&'$�i �� *'���� �&�!�#l!"'� !� ��j"�(j")!%��h� &�&'$"%(!��"�)� h&'&m ��)"-
'�(!���l �"��!)"�"$" )�(�u ��� o�"'&�)!"'�� !� mj&�x&��l "o’nj% $�m�� *&'&� ��j"�(j")!%��h&j 
h&'&m ���(%!��(!� m$����"$" ���& o�#�(!�"$" �m"!% �� "�����u (*�#&�"$" � *�#&���� )"!#�. 


 *'����*�, *�� h�( (*�#&��l ��m�)"l)�(�"$" *�#��� � �!j"(g&'� )�(�u %!�"'un!�(l #�x& 
��")(�� �%$#&�� (o#�m�)" 28 %), �"�l�� *�'� (60 %), ")�(#� NOx '�m"j m SO2 %!�"'uu!� o#�m�)" 10 % 
��)����, '&x!� – �&��)"'�(!���e *�� h�( $"'���l )�(&��. 


 '�m� )"��&�(���i �"�l�"i *�'� ��j"��+ $�m�� j"k�� ��)"'�(!�!� !&*#"!% ii )"��&�(%����l 
h� � ��)#� !&*#"�"i (+&j� &�&'$"%(!��"�)�, h� ��$'�����l l)"$"(� !&*#"�"(�l (�"��) �#l (*"k���h�. 
�& j"k�� m'"o�!� �(!��"�#&��lj *�(#l m"#"%#"�#u��h� )"�!�)!�"$" !&*#""oj����)�, l)�e ��(!� 
mj"$%, )'�j $#�o")"$" ��#%h&��l �"�l�"i *�'�, �& e m�o&m*&h�!� ���j�#� �!'�!� !&*#"!� m 
��+����j� $�m�j�, ��k& i+ !&j*&'�!%'� j"k& o%!� �(�"$" 35–80 º�. 


!k&, *�� h�( m�(!"(%����l ��ni !&+�"#"$�i m’l�#ln!�(l j"k#���(!� $&�&'%����l &#&)!'"&�&'$�i 
*'�)!�h�" o&m���+"���j (*"("o"j. 

 
�@EB5N-@. ���#�m%uh� "!'�j��� '&m%#�!�!�, j"k&j" m'"o�!� ��(�"�"), �" )"j*#&)(�& 

��)"'�(!���l &�&'$&!�h��+ !� (�'"�����+ '&(%'(��, $#�o")& *&'&'"o#&��l *"o%!"��+ !� 
*'"j�(#"��+ ���+"��� �#l i+ *"�!"'�"$" ��)"'�(!���l ��n mj"$% %(*�x�" ��'�x�!� "��% �m 
"(�"���+ *'"o#&j (%h�(�"(!� – &)"�"j�i &�&'$"'&(%'(�� � m�+�(!% �"�)�##l. 
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