
� �*&, D5 – ;��)"1� %" # %�1� ��(%��)+ � '�$�(, #"% �&")&$, $���!&$ & ("$��)�.(8��� 

0 � 1�$�2". 	)8% �("%�$(& ($&1(�$)+$")8(&) 1� � )"  ( ��&7 %"  ��)��&'(� '�0%�� %�"(0-��%. 
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� 5$"�"+'� (" % , 2� $"�)�$&0%8 !&�1�5 ), ,� ")8% �("%�$(��� -")�$" 5��0)" -��%,��# 

�0%"((&3 1$"1*,%� ���&$, 3&#&'(" �&( %��" � "�*&7 %�"(0 0% ��4&�"*&7, ,�" / ("�!&)8. $"�)�$�# 

-�%"((,# 6 $���!(�*%$& !&�1�5 ),, 5")�."/%80, 0-&�(�+. �&)8.&0%8 1�0)&1� (8 ("-�"$) (& (" 

-�.6� & ��5��!�6 ("���"2�7 #�1 )& -��* 06 & $�5("' ((, %" �!��6(%6$"((, -��,1�6 � "�*&7 

%�"(0 0% ��4&�"*&7. ��#6 $�5("' ((, �-%�#")8(�7 #�1 )& -��* 06 �%��#"((, !&�1�5 ), / 16�  

$"�)�$�# -�%"((,#. � ,��0%& �"%")&5"%��" $�����0%�$6+%80, �")&� �&1���0�1, "!� ("%�&� 

�&1���0�1. �&1���0�1 &�(, $ 1"(�#6 $�-"1�6, ,$),/%80, �"%")&5"%���# 1), � "�*&7 

%�"(0 0% ��4&�"*&7. �"��� $&( $�0%6-"/ � "� (%�# $ � "�*&, �#�) ((,. �"��# '�(�#, �#�) ((, 

-�5!"$),/ � "�*&+ %�"(0 0% ��4&�"*&7 (  %&)8�� � "� (%&$ ,�& #��6%8 !6%� - � %$�� (& $ 

!&�1�5 )8, ")  � �"%")&5"%��" ( �!3&1(��� 1), -��%&�"((, � "�*&7. ��#6, -�� -��$ 1 ((& � "�*&7 

( �!3&1(� ��(%��)+$"%� $#&0% $&)8(�3 ���(�3 ��0)�% 6 $�3&1(&� 0���$�(&, �0�&)8�� ,�2� 73 

-��* (%(�� $#&0% 0�)"1"/ !&)8.  1%, %� *  -��5$�1�%8 1� 6%$�� ((, #�)" & 5("'(� 5# (.6/ 

 4 �%�$(&0%8 �"%")&5"%��". �%� , -�� ��5��!*& #"% #"%�'(�7 #�1 )& -��* 06, ( �!3&1(� 

$�"3�$6$"%� $0& *& 4"�%���. 

� "�*&,  %�"(0 0% ��4&�"*&7 -��%&�"/ $ %�� 0%"1&7: 

TG + ROH ↔ DG + E;  DG + ROH ↔ MG + E;  MG + ROH ↔ G + E 

1  TG – %���)&* ��1�, DG – 1��)&* ��1�, MG – #�(��)&* ��1�, G – �)&* ��(, ROH – 0-��%, E – 

# %�)�$��  0% �.  

�0& 5$���%(& � "�*&7 #"+%8 1�6��� -��,1��. � 1"(&� ��!�%� (" �0(�$& "(")&56 &0(6+'�3 

#�1 ) � 1), �%��#"((, !&�1�5 )8(��� -")�$" 5 $&1-�"*8�$"(�7 ��0)�((�7 �)&7 ( �!3&1(� !6)� 

�!�"%� #�1 )8 1), 1�0)&1� ((, �&( %��� � "�*&7 �%��#"((, !&�1�5 ), %" $���("%� && -����"#(6 

� ")&5"*&+. ;��$ 1 (�� "(")&5 �&( %�'(�3 #�1 ) � �%��#"((, !&�1�5 ), -��"5"$, 2� 1), 

�-�0"((, �&( %��� 1"(��� -��* 06 #��  !6%� 5"0%�0�$"(" 0�0% #" 1�4 � (*&�(�3 �&$(,(8, ,�& 

�-�06+%8 5#&(6 ��(* (%�"*&� TG – %���)&* ��1&$, DG – 1��)&* ��1&$, MG – #�(��)&* ��1&$, G – 

�)&* ��(6, ROH – 0-��%6, E – # %�)�$���  0% �6, " %���� �&1���0�) &�(6 �� [1]. 

��4 � (*&�(& �&$(,((, -��"56+%8, 2� .$�1��0%& �!�3 -��* 0&$: ")����)&56 & 

%�"(0 0% ��4&�"*&7 -��-��*&�(& ��(* (%�"*&7 �&1���0�16-&�(6, & 2� .$�1�&0%8 ")����)&56 

�! �( (� -��-��*&�(" ��(* (%�"*&7 $�1�. C& 5") �(�0%& #"+%8 #&0*  & $ ����&(")8(&� #�1 )&, ")  

%"# ��(* (%�"*&, $�1� 5�0 � 1� (" $ 06�6-(�3 ��(0%"(%"3 .$�1��0%&.  

�), -��$ 1 ((, ��5�"36(�&$ 5" #�1 ))+ !6$ ��5��!) (�� -����"#(�� #�16)8. � ,��0%& 

0 � 1�$�2" ��5��!�� !6)� �!�"(� #�$6 -����"#6$"((, JAVA 1.7. ;�'"%��$�#� 1"(�#� 1� 

��5�"36(�6 !6)� 1"(&, 2� �%��#"(&  �0- ��# (%")8(� (" )"!��"%��(&� 60%"(�$*& $ ("6��$�-

1�0)&1(&� )"!��"%��&7. �), $��&. ((, 1�4 � (*&")8(�3 �&$(,(8 #�1 )& !6$ $�����0%"(�� # %�1 

�6(� -�6%%". �), -��$ 1 ((, ��5�"36(�&$ 5" #�1 ))+ $�����0%�$6$")"08 0%"(1"�%(" 46(�*&, 

#"% #"%�'(��� -"� %6 Matlab – ode45. �), ���"(&5"*&7 $5"/#�1&7 #&� ��5��!) (�# java-1�1"%��# 

%" -����"#�+ Matlab !6)" ���"(&5�$"(" �)&/(% 0 �$ �(" "�3&% �%6�" �0(�$"(" (" % 3(�)��&7 RMI 

(Remote Method Invocation), ,�" 1�5$�),/ $��)��"%� # %�1� -����"#�-0 �$ �" 1), $���("((, 

��5�"36(�&$. ;��$ 1 (� "(")&5 �&( %�'(& #�1 )&, 2� $�����0%�$6+%80, 1), �%��#"((, 

!&�1�5 )8(��� -")�$". �!�"(� #�1 )8 ,�" ("���"2�# '�(�# �-�06/ -��* 0 6 $�-"1�6 

$�����0%"((, $&1-�"*8�$"(�7 �)&7 $ ,��0%& $�3&1(�7 0���$�(� & $�"3�$6/ %"�& 4"�%��� ,� 

4��#6$"((, # %��0�16, # %"(�)&5, �#�) ((,, (",$(&0%8 $ �)&7 $&)8(�3 ���(�3 ��0)�%.  

��5��!) (� ")����%# �&. ((, #�1 )&, ,��� � ")&5�$"(� $ ,��0%& �!'�0)+$")8(��� #�16),. 

�"(  -����"#(  5"! 5- ' ((, 1�5$�),/ �*&(�%� '"0 -��%&�"((, � "�*&7 %" �!�"%� �-%�#")8(& 

-"�"# %�� -��* 06. 
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