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�#��&$�� j"k�� ")�(��!� �" *'"*�"�"�"i )�(#"!�, l)� ��)"'�(!"�%n!�(l �#l )"�(&'�%����l )"'j�� 
% (�#�(�)"j% ��'"o���!��. 
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&5EFGHICB5 E-F8H L<H;5BGN G +;5H<->GN PTBS5L5 5-@EBCBBO. �E>8B5NFCB5, �5 
>CK+C;8><;8 ;5QK’O-ACBBO RG><KGN N@QB8?8�>SEO -GFS-GE>* 8E]8FS>CBGN, 8 H<->@FS- 
BGE>S – PTBS5* K5FC-<FO;B5* K8E5*. 

The composition of tars and their oxidation products has been investigated. It has been 
established that bitumen softening temperature is determined by asphaltenes amount, as well 
as bitumen ductility – by molecular mass. 

D5E>8B5N-8 +;5RFCK@. ��� h�( ��'"o���!�� o�!%j�� "(�"��"u (�'"���"u n $%�'"� – 
m�#�x") ��� *&'&$"�)� ��g!�, ��� l)"i ����o'��� g'�)��i �" !&j*&'�!%'� 500 °�. �%�'"� – �& 
o�$�!")"j*"�&�!�� (%j�x ��(")"j"#&)%#l'��+ "'$���h��+ '&h"��� '�m�"i o%�"��: "#���, (j"#�, 
�(g�#�!&��. �)#�� )"k�"i ")'&j"i $'%*� $%�'"�% m� )�#�)�(!u � o%�"�"u )"j*"�&�!�� j"�&#un 
���#"$�h��e $'%*"��e ()#�� ��g!�, m l)"i "�&'k���e $%�'"�. �'�'"�� ��g!� ��m��h�n )�#�)�(��e � 
l)�(��e ()#�� ")'&j�+ $'%* )"j*"�&�!�� $%�'"���. 	(!��"�#&��l �m�nj"m�’lm)% j�k ()#��"j ")'&-
j�+ $'%* )"j*"�&�!�� � +�'�)!&'�(!�)"u "�&'k���+ o�!%j�� n m��h�"u ��%)"�"u !� ��'"�-
�"$"(*"��'(�)"u *'"o#&j"u. 

 
�B8FGQ +5+C;CHBGT H5EFGHICBS G +<RFG-8JGM. t�!%j� '�m�"$" *'�m��h&��l +�'�)!&'�m%u!�(l 

���*"�����j� *")�m��)�j� l)"(!�, l)�, (�"nu h&'$"u, m�#&k�!� ��� )�#�)�(�"$" ()#��% ��m����+ 
)"j*"�&�!�� � ��� o%�"�� j"#&)%# % )"k��e $'%*� )"j*"�&�!��. �"j% �& m )"k�"i ��g!� j"k�� 
"�&'k�!� $%�'"�, � m $%�'"�% – o�!%j �&"o+���"$" *'�m��h&��l. t�!%j o%��-l)"i j�')� j�(!�!� !'� 
$'%*� )"j*"�&�!��, !�)� (�j�, �� l)� '"m��#lu!� ��g!%, � (�j&: "#���, (j"#� � �(g�#�!&��. 
(�"��"u 
$'%*"u )"j*"�&�!�� n (j"#�, �"�� ��)"�%u!� m�’lm%uh% g%�)��u. �(g�#�!&�� ��(!%*�u!� l) 
��*"��u��h�, � "#��� – *#�(!�g�)�!"'�, ��(�j*&'&� �(g�#�!&��, *&'&!�"'uuh� i+ % *#�(!�h�" 
*#����e (!��. �%�'"��, "�&'k��� *�� h�( *&'&$"�)� ��g!� � *'"j�(#"��+ %j"��+, �& ���*"����u!� 
��j"$�j g�)!�h�" k"���e j�'�� o�!%j%. 	"�� j�(!l!� ���#�x") )"j*"�&�!�� "#���"i $'%*�. �� 
!�)�+ %j"� �#l "�&'k���l !"��'��+ o�!%j�� n ��� x#l+�. �&'x�e – ����o'�!� ��� $%�'"�% h�(!��% 
"#����+ g'�)��e; �'%$�e – h�(!��% "#����+ g'�)��e *&'&�&(!� � (j"#� � �(g�#�!&��. �&'x�e 
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��*'lj") j"k& o%!� �"��#���j *�� h�( ��'"o���!�� o�!%j�� �m $%�'"���, "�&'k���+ �m ��k)�+ 
��(")"(j"#�(!�+ ��g!. 

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

à& �� *"h�!)% �� (!. o%#" m�%��k&�", �" ")�(�&��lj $%�'"��� *�'�g���(!�+ j�#"(�'h�(!�+ 
j�#"(j"#�(!�+ ��g! "�&'k�!� �"'"k�� o�!%j� �& ���n!�(l. �"j% �� )�g&�'� +�j�h�"i !&+�"#"$�i 
*&'&'"o)� ��g!� !� $�m% �����(�)"$" *"#�!&+��h�"$" ��(!�!%!% o%#� *'"�&�&�� �&#�)� '"o"!� m 
���h&��l �*#��% *�'�g��"��+ �%$#&�"���� � �(g�#�!&��� �� l)�(�� *")�m��)� o�!%j��. 	(!��"�#&�", 
�" ��l���(!� �" 8 % *�'�g��% �& *'�m�"��!� �" �(!"!�"$" mo�#�x&��l �j�(!% �(g�#�!&��� � �& 
�*#���n �� l)�(!� o�!%j%. 
("o#���e �*#�� �� �%)!�#���(!� l) $"#"���e *")�m��) l)"(!� �"'"k��+ 
o�!%j�� j�n �j�(! � *'�'"�% �(g�#�!&���, )�'�&��� � )�'o"i��� [1]. �"j% l�#ln ��!&'&( ���h&��l 
�*#��% o%�"�� j"#&)%# "#����+ g'�)��e �� *'"�&( ")�(�&��l $%�'"�% � mj��, �" ���o%��u!�(l % 
()#��� �(g�#�!&��� *�� h�( ��'"o���!�l o�!%j�� [2]. 

 
�C>8 ;5R5>@ – ���h�!� mj��% $'%*"�"$" ()#��% "#�� % *'"�&(� ")�(�&��l $%�'"��� � e"$" 

�*#��% �� g�m�h�� �#�(!��"(!� o�!%j��. 
 

�-E+C;@KCB>8FSB8 ?8E>@B8 G 5RL5N5;CBBO ;CQ<FS>8>GN. 
o’n)!"j �"(#��k&��l o%#� ��� 
��g!�: �"#��(�)� (*�'�g���(!�, j�#"(�'h�(!�) � ���(!�(��(�)� (o&m*�'�g���(!�, j�#"(�'h�(!�, 
j�#"(j"#�(!� ��g!&�"�"i "(�"�� m �&#�)�j �j�(!"j )"��&�("����+ ��g!&�"��+ � �'"j�!�h��+ 
(!'%)!%'), � !�)"k "�&'k��� m ��+ *'"j�(#"��j (*"("o"j m� ��)%%j�"i *&'&$"�)� $%�'"��. �%�-
'"�� ")�(�u��#� �" '�m�"i $#�o��� �� #�o"'�!"'��e %(!��"���. 

��$�#��% +�'�)!&'�(!�)% ��g!, $%�'"��� � ")�(�&��+ o�!%j�� ��m��h�#� m� (!����'!��j� 
j&!"��)�j�. ��j�h��e ()#�� ��m��h�#� m� j&!"��)�j�, l)� ��)"'�(!"�%u!� *�� h�( ���#�m% ��g!� � 
")'&j�+ ��g!"*'"�%)!��. �!'%)!%'�"-$'%*"��e ()#�� "#����+ g'�)��e ��m��h�#� m� j&!"�"j  
n–d–M, � (j"# � �(g�#�!&��� – m� j&!"�"j �"'o&!!. �"#&)%#l'�% j�(% ��m��h�#� )'�"()"*�h��j 
j&!"�"j: �#l "#����+ g'�)��e – % o&�m"#�, �#l (j"#�(!"-�(g�#�!"��+ '&h"��� (���) – % ��g!�#���. 
	j�(! (�')� ��m��h�#� (*�#u����lj, � )�(�u e �m"!% – m� '�m���&u. 

��$�#��% +�'�)!&'�(!�)% �"(#��k%����+ ��g! ���&�&�" % !�o#. 1. 
 

F�G��H
 1 

�8L8FSB8 T8;8->C;@E>@-8 B8]> 

	j�(!, % j�(. �� ��g!% 
�j"#� 

��g!� 
�%(!���, 

)$/j3 ��')� ��'�g�� (�#�)�$&-
#&�� 

(%#�g�!�"-
)�(#"!�� 

�(g�#�-
!&�� 

�
�!

��
��
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#l
'�

� (
j

"#
� 

� 
�(

g
�#

�!
&�
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�"#��(�)� 844,0 0,20 10,0 5,9 17,0 0,3 4,85 
���(!�(��(�)� 906,7 0,22 1,0 7,2 18,0 0,2 5,92 

 

	j�(! (�')�, (j"# � �(g�#�!&��� % �"(#��k%����+ ��g!�+ j�ek& "���)"��e. �(!"!�" ���'�m-
�lu!�(l ��g!� m� �j�(!"j *�'�g��% � $%(!��"u. 
!k&, j�nj" ��� ��g!�, l)� '�m)" ���'�m�lu!�(l m� 
o%�"�"u �%$#&�&�"$" ()&#&!� j"#&)%# $&!&'"-"'$���h��+ (*"#%) (j"# � �(g�#�!&���. 
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(�"���e ��*'lj") "�&'k���l o�!%j�� �m $%�'"��� (*'lj"����e �� "�&'k���l (j"# �m "#��-
��+ g'�)��e. �'"!& % *'"�&(� ")�(�&��l $%�'"��� ")�(�uu!�(l �& !�#�)� "#���� g'�)��i, � e (j"#� 
� �(g�#�!&��. 	��(#��") !�)"$" ")�(�&��l ���o%��n!�(l mo�#�x&��l j"#&)%#l'�"i j�(�. �j"#� � 
�(g�#�!&�� ()#���u!�(l �m o�$�!�"+ )"j*"�&�!�� '�m�"i j"#&)%#l'�"i j�(� � o%�"��, !"j% �%k& 
��k#��" *'"(#��)%��!� m� mj��"u j"#&)%#l'�"i j�(� ")'&j�+ g'�)��e. �#l ��"$" ��)"'�(!"�%��#� 
j"#&)%#l'�"-(�!"��e j&!"� '"m��#&��l o�$�!")"j*"�&�!�"i (%j�x� m� )'�!�h��j '"mj�'"j 
j"#&)%# )"j*"�&�!� [3]. 

	�� ��g! *�� ��)%%j"j *�� h�( ��$'�����l �" !&j*&'�!%'� 200 °� �����#l#� (��!#� g'�)��i, �" 
��)�*�u!� �" 350 °C, � "�&'k%��#� j�m%!. ��m%! '"mh��l#� % o&�m"#� � *'"*%()�#� )'�m� (�#�)�$&#� 
m (&'&���j '���%("j *"' ��� 2,2 �" 17,0 �j. �� (�#�)�$&#l+ m�!'�j%��#�(l #�x& *"#l'�� )"j*"�&�!� 
((j"#� � �(g�#�!&��) m )'�!�h��j '"mj�'"j j"#&)%#, j&�x�+ ��� ���j&!'� *"'. ��(#l i+ �&("'o��i 
(*�'!"-o&�m"#"j "�&'k%��#� (�j g'�)��e, +�'�)!&'�(!�)% l)�+ ���&�&�" % !�o#. 2. 

 
F�G��H
 2 

�5FC-<FO;B5-E@>5NC ];8-JG5B<N8BBO ��� 

�"#��(�)� ��g!� ���(!�(��(�)� ��g!� 

�"j&' g'�)��i 

�&'&���e 
)'�!�h��e 

'"mj�' 
j"#&)%#�, �j 

��+�� 
j"#&)%#l'�� 

j�(� 
��+�� 

j"#&)%#l'�� 
j�(� 

1 2,2 0,48 530 0,37 500 
2 3,5 1,32 760 2,50 560 
3 5,9 0,96 980 1,08 860 
4 8,6 0,97 1250 0,99 1190 
5 12,1 0,49 1460 0,43 1400 
6 17,0 0,13 – 0,11 – 
7 o�#�x& 17,0 0,50 780 0,44 640 

 
���#�m%uh� ����, ���&�&�� % !�o#. 2, o�h�j", �" g'�)��i m "���j )'�!�h��j '"mj�'"j 

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


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

��(!%*��j ��*'lj)"j �"(#��k&��l o%#" +�j�h�& *&'&!�"'&��l $%�'"��� �"#��(�)"i � 
���(!�(��(�)"i ��g!� (�� � ��) � ���#�m o�!%j�� '�m�"$" (!%*&�l ")�(�&��l (��
-1, 2 � ��
-1, 2) 
(!�o#. 3). 

 
F�G��H
 3 

(GQ@-5-TGKG?B8 T8;8->C;@E>@-8 L<H;5BGN G RG><KGN 

�'%*"��e ()#��, % j�(. 
�"j&' 
m'�m)� 

�'�m") 
�"#&)%-

#l'�� j�(� 

�&j*&'�-
!%'� '"m-

j’l)x&��l, 
� 

�%)!�#�-
��(!� m� 
25 °�, 
j·10–2 

"#��� (j"#� 
�(g�#�-

!&�� 

1 �� 640 327 – 74,2 16,5 9,3 
2 ��
-1 920 340 26 60,4 19,8 19,8 
3 ��
-2 1130 369 14 57,3 20,2 22,5 
4 �� 610 311 – 68,7 22,7 8,6 
5 ��
-1 960 340 38 57,5 18,6 23,9 
6 ��
-2 1100 354 30 51,2 18,8 30,0 
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�&'k��� ���� *")�m%u!�, �" !&j*&'�!%'� '"mj’l)x&��l $%�'"�% �"#��(�)"i ��g!�, l)�e 
j�(!�!� 74,2 % j�(. "#���, (!��"��!� 327 �, � $%�'"�% ���(!�(��(�)"i ��g!�, l)�e j�(!�!� 
68,7 % j�(. "#���,– 311 �. 
!k&, )�#�)�(��e �j�(! "#��� % $%�'"��+ �& ��m��h�n !&j*&'�!%'% '"m-
j’l)x&��l. ��#�)�(!� (j"# % *'"�%)!�+ ")�(�&��l g�)!�h�" �& mj��un!�(l. 
 *'"�%)!�+ ")�(�&��l 
$%�'"�% �"#��(�)"i ��g!� �j�(! (j"# mo�#�x%n!�(l %(�"$" �� 22 %, ���(!�(��(�)"i ��g!� – �� 17 % 
mj&�x%n!�(l. �(!"!�" mo�#�x%n!�(l �j�(! �(g�#�!&���: ��� 9,3 �" 22,5 � ��� 8,6 �" 30,0 % ���*"����" 
�" m'�m)�� $%�'"��� *�� h�( i+ ")�(�&��l. 

�"m�l) ��+���"u (�'"���"u �#l "�&'k���l (j"# n "#���� g'�)��i, ��k#��" *'"(#��)%��!� m� 
mj��"u i+��+ g�m�h��+ *")�m��)�� � $'%*"�"$" ()#��% (!�o#. 4). 

 
F�G��H
 4 

�8;8->C;@E>@-8 5F@N, O-G KGE>O>SEO N L<H;5B8T G RG><K8T 

	j�(! �%$#&�u % (!'%)!%'��+ 
&#&j&�!�+, % j�(. 

�"j&' 
m'�m)� 

�'�m") 
�"#&)%-

#l'�� 
j�(� 

�%(!���, 
)$/j3 

20
Dn  �/� 

�� �� �� 

1 �� 650 964,1 1,533 7,04 19 32 49 
2 ��
-1 630 931,4 1,524 6,99 22 17 61 
3 ��
-2 610 926,3 1,519 6,78 20 18 62 
4 �� 600 991,6 1,564 6,97 33 24 43 
5 ��
-1 640 967,2 1,538 6,89 20 32 48 

 
���#�m%uh� ����, ���&�&�� % !�o#. 4, o�h�j", �" % *'"�&(� ")�(�&��l $%�'"�% �"#��(�)"i 

��g!� � "#����e g'�)��i mo�#�x%n!�(l �j�(! *�'�g��"��+ (!'%)!%'��+ &#&j&�!�� ��� 49 �" 62 %, � 
���(!�(��(�)"i ��g!� – mo�#�x%n!�(l �&m��h�": �(�"$" ��� 43 �" 48 %. �'� ��"j% �j�(! �'"j�!�h��+ 
(!'%)!%'��+ &#&j&�!�� � "#����+ g'�)��l+ *�� h�( ")�(�&��l $%�'"�% �"#��(�)"i ��g!� g�)!�h�" 
�& mj��un!�(l (19–22 %), ���(!�(��(�)"i ��g!� – m��h�" mj&�x%n!�(l (m 33 �" 20 %). ��!& ��g!&�"�� 
(!'%)!%'�� &#&j&�!� ��e�)!����x�. 
!�"'&��l (j"# *�� h�( ")�(�&��l $%�'"�% �"#��(�)"i ��g!� 
���o%��n!�(l m� '�+%�") ��g!&�"��+ (!'%)!%'��+ &#&j&�!��, � $%�'"�% ���(!�(��(�)"i ��g!� – m� 
'�+%�") �'"j�!�h��+ (!'%)!%'��+ &#&j&�!��. 

�&'&��k�" (j"#� � �(g�#�!&�� !�)"k �)!���" �(!%*�u!� % '&�)��i ")�(�&��l m *"��#�x"u 
)"��&�(���nu, l)� �&�& �" mo�#�x&��l j"#&)%#l'�"i j�(�. �& ��"h�" �#u(!'%u!� ���� j"#&-
)%#l'�"-(�!"�"$" g'�)��"�%����l $%�'"��� � *'"�%)!�� i+��"$" ")�(�&��l (!�o#. 5). 

 
F�G��H
 5 

�5FC-<FO;B5-E@>5NC ];8-JG5B<N8BBO L<H;5BGN G +;5H<->GN PTBS5L5 5-@EBCBBO 
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2,2 2,18 510 2,93 750 2,80 850 2,29 580 1,93 560 1,84 – 
3,5 7,04 660 7,16 1240 7,84 1200 7,90 700 6,60 760 6,27 770 
5,9 4,87 1170 6,08 1720 5,87 1580 5,84 920 5,92 1370 6,66 1550 
8,6 4,07 1350 6,33 2290 6,57 3160 4,43 1380 4,89 1950 5,04 1980 
12,1 2,70 1680 4,05 2950 5,17 3440 3,26 1670 3,83 2690 3,35 2560 
17,0 0,81 1930 8,01 4350 9,98 4710 0,70 – 10,73 4630 10,09 4610 
25,0 0,31 – 0,49 – 0,85 – 0,19 – 1,56 – 1,92 – 

>25,0 2,36 820 3,55 960 3,64 1230 6,58 860 4,13 850 3,82 920 
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�&'x�e (!%*��� ")�(�&��l ��n mo�#�x&��l �&#�h��� j"#&)%#l'�"i j�(� �#l g'�)��i m 
)'�!�h��j '"mj�'"j j"#&)%#� � j&k�+ 3,5–5,9 �j. �"k#��", �& ���o%��n!�(l m� '�+%�") ���'��% 
")'&j�+ '���)�#�� � )"��&�(���i m�#�x)��. �"��#�x& ")�(�&��l $%�'"��� *'��"��!� �" mo�#�x&��l 
j"#&)%#l'�"i j�(� )"j*"�&�!�� m )'�!�h��j '"mj�'"j j"#&)%# 12,2–17,0 �j.  


 *'"�&(� ")�(�&��l $%�'"��� �" o�!%j�� �)!���% %h�(!� o&'%!� !�)� $&!&'"�!"j�, l) (�')� � 
)�(&��. 	"�� (*'�lu!� %!�"'&��u '���)�#�� � j"k%!� o%!� m�’lm%uh�j &#&j&�!"j *�� h�( )"�-
�&�(���i, l)� *'��"��!� �" mo�#�x&��l j"#&)%#l'�"i j�(� "�&'k���+ *'"�%)!��. �"j% *'"�&�&�" 
��m��h&��l &#&j&�!�"$" ()#��% ")'&j�+ g'�)��e j"#&)%#l'�"-(�!"�"$" '"m��#&��l $%�'"�% � 
*'"�%)!�� e"$" ")�(�&��l (!�o#. 6). 

 
F�G��H
 6 

�FCKCB>B@M E-F8H L<H;5BGN G +;5H<->GN PTBS5L5 5-@EBCBBO Q8 LC>C;58>5K8K@  
HFO 5-;CK@T ];8-JGM 
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S N + O S N + O S N + O S N + O S N + O S N + O 

2,2 1,86 2,43 1,70 6,74 1,26 7,42 1,12 5,70 0,99 12,14 0,93 10,6 
3,5 1,72 3,27 0,84 0,25 0,72 6,70 0,73 5,93 0,96 6,42 0,95 7,95 
5,9 1,03 3,79 1,30 2,60 1,00 1,50 0,80 5,01 0,95 6,43 0,96 6,63 
8,6 1,20 4,40 0,80 4,73 0,93 3,74 0,59 9,03 0,95 8,52 0,89 8,27 
12,1 1,33 4,54 1,09 6,99 1,00 3,14 1,77 6,02 1,02 7,98 0,94 7,80 
17,0 1,18 5,88 1,55 5,50 1,49 – 0,56 5,73 1,04 9,08 0,99 8,81 
25,0 1,90 4,94 – – 2,54 3,96 – – 1,00 9,90 – – 

>25,0 2,10 3,33 2,03 – 1,93 3,76 0,63 4,08 – – – – 
 
� ���&�&��+ % !�o#. 6 ����+ m'"m%j�#", �" �j�(! )�(�u � %(�+ g'�)��l+ j"#&)%#l'�"-(�!"�"$" 

'"m��#&��l mo�#�x%n!�(l, !"�� l) �j�(! (�')� g�)!�h�" �& mj��un!�(l. �'� ��"j% �&j�n h�!)" 
��'�k&�"i m�)"�"j�'�"(!�. � g'�)��i, � l)�+ �j�(! )�(�u *�� h�( ")�(�&��l m��h�" mo�#�x%n!�(l, � n 
g'�)��i, � l)�+ �j�(! )�(�u g�)!�h�" �& mj��un!�(l, �o" ����!� �&�" mj&�x%n!�(l. 

 
�@EB5N-@: 1. �"#"���e �*#�� �� *")�m��)� l)"(!� o�!%j�� j�n o%�"�� �(g�#�!&���, l)� 

%!�"'uu!�(l % *'"�&(� ")�(�&��l "#��, (j"# � (�j�+ ��!����+ �(g�#�!&���. 
2. 
 o�!%j�, "�&'k��"j% � *'"�&(� ")�(�&��l $%�'"�%, mo�#�x%n!�(l �j�(! �(g�#�!&���, �" 

*'��"��!� �" mo�#�x&��l !&j*&'�!%'� '"mj’l)x&��l, *'"!& e �" mj&�x&��l �%)!�#��"(!�. 
3. �'�'"�� *'�(%!��+ � o�!%j�+ "#����+ g'�)��e *"����� �*#���!� �� m��!��(!� �" 

*#�(!�g�)���i �(g�#�!&���, �" mo�#�x%��!�j& �%)!�#���(!�. 
4. ��')� g�)!�h�" �& �*#���n �� *'"�&( )"��&�(���i, � )�(&�� (*'�ln ��"j% *'"�&(%. 
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