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	+@E8B5 +;5JCE 5HC;I8BBO ;C8-JGMB5QH8>B@T 5FGL5KC;GN G N@N?CB5 N+F@N 
>CK+C;8><;@ +;5JCE<, -5BJCB>;8JGP K8FCPB5N5L5 8BLGH;@H< >8 GBGJG8>5;8 B8 ]GQ@-5-
TGKG?BG T8;8->C;@E>@-@ E@B>CQ5N8B@T E+5F<-. �E>8B5NFCB5 5EB5NBG Q8-5B5KG;B5E>G +C;C-
RGL< +;5JCE<, E>N5;CB5 CK+G;@?B< K8>CK8>@?B< K5HCFS, B8 5EB5NG O-5P +GH>NC;HICBG 
5+>@K8FSBG <K5N@. 

In this paper an approach to reactivity olygomers, the influence of the temperature, 
concentrations of the maleinic anhydride and initiators of physical and chemical 
characteristics synthetized compounds were presented. The major features of the process have 
been determined. The developed empirical mathematical model of the process, on the base 
mathematical model have been established optimal conditions. 

D5E>8B5N-8 +;5RFCK@ >8 PP QN’OQ5- Q N8IF@N@K@ B8<-5N@K@ Q8NH8BBOK@. t�#�x�(!� 
��g!"*&'&'"o��+, ��g!"- !� )")("+�j�h��+ ��'"o���!� 
)'�i�� j�n h�j�#% )�#�)�(!� *'"�%)!�� 
�!"'���"i *&'&'"o)� ��g!� !� ii g'�)��e. �����uh� !�)� ���+"�� "#�$"j&'�m���i, (��!&m%u!� 
'&�)��e�"m��!�� "#�$"j&'� (�
), l)� ��m���u!� �%$#&�"��&��j� h� ��g!"*"#�j&'��j� (j"#�j� 
h&'&m i+ *"+"�k&��l. ��� h�( ��'"o���!�� &!�#&�% %!�"'un!�(l m��h�� )�#�)�(!� '��)�+ *'"�%)!�� 
*�'"#�m% (���), �" n �"(!%*��j � �&x&��j (�'"�����j �k&'&#"j �#l "!'�j���l �
. ��#&k�" ��� 
��+���"i (�'"���� !� %j"� *�'"#�m% ��+�� � �%$#&�"��&��e ()#�� ")'&j�+ g'�)��e ��� �%k& 
���'�m�ln!�(l. 
 #&$)�+ ��� �� (%h�(��+ &!�#&�"��+ %(!��"�)�+ l) *"o�h��e *'"�%)! *&'&��k�" 
%!�"'un!�(l g'�)��l �5, l)% j"k�� $��'%��!� �� (&#&)!����+ *�#���n��+ )�!�#�m�!"'�+, � !�)"k 
��)"'�(!"�%��!� �#l (��!&m% �%$#&�"��&��+ "#�$"j&'�� �m m�����j (*&)!'"j �#�(!��"(!&e. 

 
�B8FGQ 5E>8BBGT H5EFGHICBS >8 +<RFG-8JGM. �
 "�&'k%u!� '���)�#��"u "#�$"j&'�m���nu 

o&m h� m %h�(!u ������!"'� h� )�!�#�!�h�"u "#�$"j&'�m���nu �&��(�h&��+ �%$#&�"����. ��� h�( 
*�'"#�m% o&�m��% ��+�� g'�)��i �5 (!��"��!� o#�m�)" 20 … 25 % j�(., � �#l $�m"e#l – 10 … 20 % 
j�(. �l g'�)��l j�(!�!� ����� ��n�"�� j"�"j&'�: �m"*'&�, *�*&'�#&�, ��)#"*&�!���n� (���), �����-
���, �j�(! l)�+ m��+"��!�(l � j&k�+ 35 … 60 % j�(. [1 – 3]. ��e*"x�'&��x�j j&!"�"j 
"�&'k���l �
 m�#�x�n!�(l '���)�#��� "#�$"j&'�m���l �&��(�h&��+ �%$#&�"���� m %h�(!u ������-
!"'�, !"j% �)!%�#��"u *'"o#&j"u n ��"()"��#&��l �(�%uh�+ !&+�"#"$�h��+ *'"�&(�� "�&'k���l 
�
, ��)"'�(!"�%uh� �"�� ��(")"&g&)!���� ������!"'� �o" i+�� (%j�x�. 

�'�)��l �5 ��(�j*&'&� n ����"u (�'"���"u �#l "�&'k���l ��� � ����, l)� m�(!"("�%u!� 
l) j"�"j&'� % (��!&m� )�%h%)��, ��!�*�'&���, g&''"�&�% !� ��x�+ (��!&!�h��+ (*"#%), �" j�u!� 
����� �#�(!��"(!�. �� "(�"�� ��+ (*"#%) "!'�j%u!� �%$#&�"��&�� �#���)#�h�� !� *"#�&(!'&�� (j"#�, 
l)� n j�eo%!��j +�j�i "#�$"- e *"#�j&'��+ (*"#%). �'�j !"$", ���� n ��+���"u (�'"���"u �#l 
(��!&m% ���j��!��% – ��k#��"$" *'"�%)!% �#l g�'j��&�!�h�"i +�j�i. �*�'!�, �#��&$���, )�(#"!�, 
�j��� e �j���, "!'�j��� �� "(�"�� ��� � ����, x�'")" m�(!"("�%u!�(l % *�'g%j&'��e 
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*'"j�(#"�"(!�, +�j�i #�)��, (��!&!�h��+ (j"#, &j%#�$�!"'��, &#�(!"j&'��, j�(!�#���+ j�!&'��#�� !� 
(��!&m% ��x�+ "'$���h��+ *"+����+ [4 – 8]. 

 
�C>8 ;5R5>@ – m�*'"*"�%��!� j"k#���(!� m�(!"(%����l *"o�h�"$" *'"�%)!% &!�#&�"�"$" 

��'"o���!��, � (�j&: g'�)��i �5 �#l (��!&m% '&�)��e�"m��!��+ "#�$"j&'�� �� "(�"�� j�#&i�"�"$" 
��$��'��%. 

 
�-E+C;@KCB>8FSB8 ?8E>@B8. ª) (�'"���% �#l (��!&m% �
 ��)"'�(!"�%��#� g'�)��u �5 ��� 

o&�m��% !� j�#&i�"��e ��$��'�� (��). �� j�n ��(")% '&�)��e�% m��!��(!�, m�(!"("�%n!�(l % 
��'"o���!�� *"#�j&'��, g�'j��&�!�h��+ *'&*�'�!��, *'�(��"), +�j�)�!��, m")'&j� m��h�� e"$" 
h�(!��� *'�*���n �� ��'"o���!�" *#�(!j�( 
 �& *"#�&(!&'�� e �#)���� (j"#�, �& e"$" m�(!"(%����l 
%j"k#��#un (!�"'u��!� �#)���� *")'�!!l m *�����&�"u %��'�"u �’lm)�(!u !� !'���#�j !&'j��"j 
��)"'�(!���l. 
#�$"j&'�m���u g'�)��i m �� *'"�"��#� � !&'j"(!�!"���"j% '&�)!"'� m �&'k���uh"i 
(!�#� (j�')� �18�9�) "o�nj"j 1910
3 �3 % (&'&�"���� �'$"�% m� ���#�x)"�"$" !�()% 0,5…0,7 BI�, 
l)�e m�o&m*&h%n *&'&o�$ '&�)��i % '��)�e g�m�. ������!"' )""#�$"j&'�m���i !� j"�"j&' ��"��#� �� 
*"h�!)% '&�)��i. �#l ��"$" *�(#l �"(l$�&��l �&"o+���"i !&j*&'�!%'� '&�)!"', �m *"*&'&���" 
m����!�k&��j� g'�)��nu, ������!"'"j � j"�"j&'"j, �(!��"�#u��#� � !&'j"(!�!. ��(#l m�)��h&��l 
"#�$"j&'�m���i ��m��h�#� o'"j�& h�(#" !� $%(!��% "#�$"j&'�m�!%, � �%$#&�"���, �" �& *'"'&�-
$%��#�, ��#%h�#� m� �"*"j"$"u �!j"(g&'�"i (!�() 0,1 BI�, !&j*&'�!%'� 463 R) !� ��)%%j�"i 
(m�#�x)"��e !�() 3…4 JI�, !&j*&'�!%'� 473 R) ��(!�#l��e. 

�#l !"$", �"o ��!� ��h&'*�% +�'�)!&'�(!�)% ��+���"i (�'"���� !� (��!&m"����+ �
, 
��)"'�(!"�%��#� !�)� j&!"�� ���#�m%: :0D0XB0 
 ��m��h&��l g%�)��"��#���+ h�(&#: o'"j�"$", &*")-
(���"$", )�(#"!�"$", "j�#&��l; 0B1+,ED-B+@;FB0; G0A9XB0 
 ��m��h&��l $%(!���, �’lm)"(!�, *")�m-
��)� m�#"j#&��l, )"#�"'%, '"mh���"(!�, (%j�(�"(!�, !&j*&'�!%'� '"mj�l)x&��l, j"#&)%#l'�"i j�(�, 
!�&'�"(!�; G0A9M<-:0D0XB0 
 $�m"-'������ +'"j�!"$'�g�l (���), ��g'�-h&'�"�� (*&)!'"()"*�l (�¸�). 

 
	RL5N5;CBBO ;CQ<FS>8>GN. �&!� '"o"!� – �"(#���!� �*#�� �%$#&�"��&�"$" ()#��% ��+���"i 

(�'"���� !� *'�'"�% ������!"'� �� ��+�� !� "(�"��� g�m�)"-+�j�h�� +�'�)!&'�(!�)� �
. ª) ������!"' 
"#�$"j&'�m���i ��)"'�(!��" *&'")(�� ��-����-o%!�#% (���t) – ((��3)3�
)2, �j�(! �)!���"$" 
)�(�u 10, 94 % j�(., !&j*&'�!%'� *��'"m*��% 421 …466 �, "��� m ��e)'���+ ������!"'�� �#l (��!&m% 
�
 �� "(�"�� g'�)��e ���. 

 
\�	. 1. a���L�
	�� G�����J� ��	�� �� J�	���� ��
J���������  

�
� ���H�����H
� BQ  
�� ����������� ���H�	� ����
J�������H
� 
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�� '�(. 1 m"o'�k&�" �*#�� )"��&�!'���i )"j"�"j&'% – �� �� $%(!��% !� �&��(�h&��(!� 
"#�$"j&'�m�!%. ª) *")�m%u!� "!'�j��� &)(*&'�j&�!�#��� ����, ��ej&�x� $%(!��� "#�$"j&'�m�!% !� 
o'"j�& h�(#" (��!&m"����+ �
 �(�%u!� m� !&j*&'�!%'� 413 �. 	 ��!&'��#� !&j*&'�!%' 433 … 453 � 
�&��(�h&��(!� (j"#� ��!&�(���" mj&�x%n!�(l �" )�#�)"(!� �� � '&�)��e��e (%j�x� 15 % j�(., 
*"��#�x& *�����&��l )"��&�!'���i �� �& (%*'"�"�k%n!�(l m��h��j mj&�x&��lj o'"j�"$" h�(#� 
"#�$"j&'�m�!%, � ���!�) � e"$" $%(!���. 


(�"���j� )�#�)�(��j� +�'�)!&'�(!�)�j� �
 n �&��(�h&��(!� �o" o'"j�& h�(#" !� ��+��. ª) 
o�h�j" m '�(. 2, ��+�� �
 m'"(!�n l) m� mo�#�x&��l !&j*&'�!%'� *'"�&(%, !�) � m� *�����&��l 
)"��&�!'���i ��. �"h� m'"(!���l !&j*&'�!%'� *'"�&(% &g&)!���& �" 453 �, !&j*&'�!%'� 473 � �& 
m�o&m*&h%n m��h�"$" *�����&��l l) ��+"�% �
, !� e"$" �&��(�h&�"(!�. �"��&�!'���l )"j"�"j&'%  
20 % j�(. �& ��*'���"�%n (&o&, "()�#�)� o'"j�& h�(#" mj&�x%n!�(l j�#", �� *"��#��" �(!%*�n � 
'&�)��u, �" *��!�&'�k%n e �&m��h�& mo�#�x&��l ��+"�% "#�$"j&'% #�x& �� 2 …3 %. 

 
\�	. 2. ����� ���H�����H
� BQ �� ����������� ���H�	� ����
J�������H
�  

�� J�	���� �� ����	����
	�� ��
J����� 
 

 '&m%#�!�!� *'"�&�&��+ �"(#��k&�� *")�m��" j"k#���(!� m�(!"(%����l g'�)��i �5 ��� 

o&�m��% �#l (��!&m% �
 �� "(�"�� ��. �#l ���h&��l �*#��% !&j*&'�!%'� *'"�&(% )"��&�!'���i 
)"j"�"j&'% e ������!"'� �� g�m�)"-+�j�h�� *")�m��)� j�#&i��m"����+ �
 *'"�&�&�" �"(#��k&��l 
j&!"�"j *#��%����l &)(*&'�j&�!%. �"(#��k&��l !� "*!�j�m���l j"k#��� m� �"*"j"$"u 
(!�!�(!�h��+ j&!"���. �"x%) "*!�j%j�� ���&*&'&h�(#&��+ *�'�j&!'�� m��e(�u��#� m� (+&j"u 
*"��"$" g�)!"'�"$" &)(*&'�j&�!% !�*% 2k, �& k = 3 
 )�#�)�(!� g�)!"'��. �� "(�"�� *"*&'&���+ 
�"(#��k&�� o%#� ��o'��� j&k� mj��� &)(*&'�j&�!�#���+ g�)!"'�� �  ��)"'�(!��" j&!"� ��ej&�x�+ 
)���'�!��. 

�g&)!����(!� "���u��#� m� !�)�j� "(�"���j� g%�)��lj�: Y1 
 o'"j�& h�(#" j�#&i��m"���"$" 
�
, J Br2/100 J; Y2 
 h�(#" "j�#&��l, �J R`O/J; Y3 
 !&j*&'�!%'� '"mj’l)x&��l, R; Y4 
 
j"#&)%#l'�� j�(�, �.�. 	��)��%�x� h#&�� '���l��l '&$'&(�i, � l)�+ )"&g���n�!� ��l��#�(l 
�&m��h��j�, "�&'k�#� j�!&j�!�h�% j"�&#� '&�)��i "#�$"j&'�m���i: 

Y1 = 15 – 1,5x1 + 7x2 – 5x3 + 9x1x3; 
Y2 = 48 + 19x2 + 9x3 + 5x2x3; 
Y3 = 36 + 25x1 + 5x2; 
Y4 = 75 + 51x1 + 11x3. 

*!�j�m���u "#�$"j&'�m���i �&��(�h&��+ �%$#&�"���� g'�)��i �5 ��� *'"�"��#� m j&!"u 

"�&'k���l m��"��#���+ g�m�)"-+�j�h��+ *")�m��)�� �
: )"��&�!'���l )"j"�"j&'% – 15 % ��	., 
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!&j*&'�!%'� '&�)��i – 433 R, )�#�)�(!� ������!"'� – 0,06 ����/�. 
!k&, �� "(�"�� j�!&j�!�h�"i j"�&#� 
'&�)��i ��m��h&�" "*!�j�#��� %j"�� *'"�&�&��l *'"�&(% j"��g�)���i, �" mo�$�u!�(l m 
&)(*&'�j&�!�#���j� ����j�. 

 
�@EB5N-@. �� "(�"�� *'"�&�&��+ &)(*&'�j&�!�#���+ �"(#��k&�� !� "*!�j�m���i *'"�&(% m 

j&!"u (��!&m% �
 m *"#�*x&��+ g�m�)"-+�j�h��j� *")�m��)�j� �(!��"��#�, �" �� �&��(�h&��(!� 
�
 �*#���u!� %(� !'� h����)� *'"�&(% )""#�$"j&'�m���i (!&j*&'�!%'�, )"��&�!'���l �� !� 
������!"'�), �� h�(#" "j�#&��l �*#���u!� #�x& )"��&�!'���i �� !� ������!"'�, � j"#&)%#l'�� j�(� 
!� !&j*&'�!%'� '"mj’l)x&��l �
 m�#&k�!� ��� !&j*&'�!%'� *'"�&(% !� ���j����e �*#�� j�u!� 
)"��&�!'���i �� !� ������!"'� ���*"����". ��$�#"j (��!&m"���� �
 n *'"m"'�j�, �"o'& '"mh����j� 
% '�m��+ '"mh����)�+ (*"#%)�j�, �&l)� m ��+ �’lm)� – �& m�#&k�!� ��� )�#�)"(!� ��, �" j"k%!� 
m�(!"("�%��!�(� l) *#��)"%!�"'u��#��� )"j*"�&�!� #�)"g�'o"��+ )"j*"m���e m *&���j ��*&'&� 
m�����j (*&)!'"j �#�(!��"(!&e. 
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