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The International Conference on 
Information Technologies and Systems 
ITS 2019 
Minsk, Belarus 30th October 2019 

ITS 2019 Timetable 

dŝŵĞ �ĐƟŽŶ WůĂĐĞ� 

Ϭϵ͘ϯϬ-ϭϭ͘ϮϬ �ŽŶĨĞƌĞŶĐĞ�KƉĞŶŝŶŐ 
WůĞŶĂƌǇ�ƐĞƐƐŝŽŶ 

�ŽƵŶĐŝů�,Ăůů�ŽĨ�hŶŝǀĞƌƐŝƚǇ�
;ϮϮϵ-�ϭͿ 

ϭϭ͘ϮϬ-ϭϮ͘ϬϬ �ƌĞĂŬ͘�dŚĞ�ƚƌĂŶƐŝƟŽŶ�ďĞƚǁĞĞŶ� 
ƚŚĞ�ďƵŝůĚŝŶŐƐ�ŽĨ�ƚŚĞ�hŶŝǀĞƌƐŝƚǇ 

  

ϭϮ͘ϬϬ-ϭϰ͘ϬϬ �ƌĞĂŬŽƵƚ�ƐĞƐƐŝŽŶƐ �ĐĐŽƌĚŝŶŐ�ƚŽ�ƚŚĞ�
�ŽŶĨĞƌĞŶĐĞ�WƌŽŐƌĂŵ͕�
�ƵŝůĚŝŶŐ�ϱ 

ϭϰ͘ϬϬ-ϭϰ͘ϯϬ �ŽīĞĞ��ƌĞĂŬ 
WƌĞƐĞŶƚĂƟŽŶ�ŽĨ�ƉŽƐƚĞƌƐ 

�ŚĂŝƌ�ŽĨ��^͕�/d�^͕�//d͕�
�DΘW��ĞƉĂƌƚŵĞŶƚƐ͕�
�ƵŝůĚŝŶŐ ϱ 

ϭϰ͘ϯϬ-ϭϳ͘ϬϬ �ŽŶƟŶƵĂƟŽŶ�ŽĨ�ďƌĞĂŬŽƵƚ�ƐĞƐƐŝŽŶƐ �ĐĐŽƌĚŝŶŐ�ƚŽ�ƚŚĞ�
�ŽŶĨĞƌĞŶĐĞ�WƌŽŐƌĂŵ͕ 
�ƵŝůĚŝŶŐ ϱ 

ϭϳ͘ϬϬ-ϭϳ͘ϯϬ �ŽŶĨĞƌĞŶĐĞ��ůŽƐŝŶŐ� 
^ƵŵŵŝŶŐ�ƵƉ�ƚŚĞ��ŽŶĨĞƌĞŶĐĞ 

  

BSUIR Buildings location: 

 �ƵŝůĚŝŶŐ ϭ�;�ϭͿ�—��ƌŽǀŬŝ�^ƚƌ͕͘�ϲ 

 �ƵŝůĚŝŶŐ ϱ�;�ϱͿ�—�WůĂƚŽŶŽǀĂ�^ƚƌ͕͘�ϯϵ 
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ORGANISING COMMITTEE 

WƌŽĨ͘ �ƌ͘  sĂĚŝŵ��ŽŐƵƐŚ ZĞĐƚŽƌ�ŽĨ�dŚĞ��ĞůĂƌƵƐŝĂŶ�^ƚĂƚĞ�
hŶŝǀĞƌƐŝƚǇ�ŽĨ�/ŶĨŽƌŵĂƟĐƐ�ĂŶĚ�
ZĂĚŝŽĞůĞĐƚƌŽŶŝĐƐ 

WŚ͘�͘� �ŶĂƚŽůǇ�KƐŝƉŽǀ sŝĐĞ-ZĞĐƚŽƌ�ĨŽƌ�ZĞƐĞĂƌĐŚ�ĂŶĚ�
�ĞǀĞůŽƉŵĞŶƚ�ŽĨ��^h/Z 

WŚ͘�͘� sĂůĞƌǇ�WƌƵƚŬŽǀ sŝĐĞ-ZĞĐƚŽƌ�ĨŽƌ��ĚƵĐĂƟŽŶ�ŽĨ�
�^h/Z 

WƌŽĨ͘ �ƌ͘  >ĞŽŶŝĚ�^ŚŝůŝŶ �ĞĂŶ�ŽĨ�dŚĞ�&ĂĐƵůƚǇ�ŽĨ�
/ŶĨŽƌŵĂƟŽŶ�dĞĐŚŶŽůŽŐŝĞƐ�ĂŶĚ�
�ŽŶƚƌŽů�ŽĨ��^h/Z 

WŚ͘�͘� ^ĞƌŐĞǇ��ŝĐŬ� &ŝƌƐƚ�sŝĐĞ-ZĞĐƚŽƌ�ŽĨ��^h/Z 

WŚ͘�͘� DĂǆŝŵ��ĂǀǇĚŽǀ sŝĐĞ-ZĞĐƚŽƌ�ĨŽƌ��ĚƵĐĂƟŽŶ��ŽĨ�
�^h/Z 

 �ǌŵŝƚƌǇ 
<ƵǌŶŝĂƚƐŽƵ� 

sŝĐĞ-ZĞĐƚŽƌ�ĨŽƌ�WĞƌƐŽŶĂů�
�ĞǀĞůŽƉŵĞŶƚ�ŽĨ��^h/Z� 
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PROGRAMME COMMITTEE 

WƌŽĨ͘��ƌ͘�  �������������������WƌŽĨĞƐƐŽƌ�ŽĨ�/ŶĨŽƌŵĂƟŽŶ� 
sůĂĚŝŵŝƌ�DƵŬŚĂ������������dĞĐŚŶŽůŽŐŝĞƐ�ŝŶ��ƵƚŽŵĂƚĞĚ�^ǇƐƚĞŵƐ 
�������������������������������������������ĞƉĂƌƚŵĞŶƚ�ŽĨ��^h/Z 
 
WƌŽĨ͘��ƌ͘  ��������������������WƌŽĨĞƐƐŽƌ�ŽĨ�/ŶƚĞůůĞĐƚƵĂů�/ŶĨŽƌŵĂƟŽŶ� 
sůĂĚŝŵŝƌ�'ŽůĞŶŬŽǀ��������dĞĐŚŶŽůŽŐŝĞƐ��ĞƉĂƌƚŵĞŶƚ�ŽĨ��^h/Z 
 
WƌŽĨ͘��ƌ͘  ��������������������,ĞĂĚ�ŽĨ�/ŶƚĞůůĞĐƚƵĂů�/ŶĨŽƌŵĂƟŽŶ� 
sůĂĚŝŵŝƌ�'ŽůŽǀŬŽ����������dĞĐŚŶŽůŽŐŝĞƐ��ĞƉĂƌƚŵĞŶƚ�ŽĨ��ƌ^dh 
 
WƌŽĨ͘��ƌ͘�   �������������������,ĞĂĚ�ŽĨ��ŽŵƉƵƚĞƌ�^ĐŝĞŶĐĞ� 
�ůĞǆĂŶĚĞƌ�/ǀĂŶŝƵŬ����������ĞƉĂƌƚŵĞŶƚ�ŽĨ��^h/Z 
 
WŚ͘�͘� ��������������������,ĞĂĚ�ŽĨ��ŽŵƉƵƚĂƟŽŶĂů�DĞƚŚŽĚƐ�ĂŶĚ� 
�ŵŝƚƌǇ�<ƵŬŝŶ������������������WƌŽŐƌĂŵŵŝŶŐ��ĞƉĂƌƚŵĞŶƚ�ŽĨ��^h/Z 
 
WŚ͘�͘ ��������������������,ĞĂĚ�ŽĨ��ŽŶƚƌŽů�^ǇƐƚĞŵƐ� 
�ůĞǆĂŶĚĞƌ�DĂƌŬŽǀ���������ĞƉĂƌƚŵĞŶƚ�ŽĨ��^h/Z 
 
WŚ͘�͘  �������������������,ĞĂĚ�ŽĨ�/ŶĨŽƌŵĂƟŽŶ� 
�ŶĂƚŽůǇ�EĂǀƌŽƚƐŬǇ��������dĞĐŚŶŽůŽŐŝĞƐ�ŝŶ��ƵƚŽŵĂƚĞĚ�^ǇƐƚĞŵƐ 
�������������������������������������������ĞƉĂƌƚŵĞŶƚ�ŽĨ��^h/Z 
 
WŚ͘�͘� ��������������������������,ĞĂĚ�ŽĨ�dŚĞŽƌĞƟĐĂů��ĂƐĞƐ�ŽĨ��ůĞĐƚƌŝĐĂů� 
sĂĚŝŵ��ŚƵƌĂǀůĞǀ�������������ŶŐŝŶĞĞƌŝŶŐ��ĞƉĂƌƚŵĞŶƚ�ŽĨ��^h/Z����� 
 
WƌŽĨ͘��ƌ͘�  �������������������WƌŽĨĞƐƐŽƌ�ŽĨ��ŽŵƉƵƚĂƟŽŶĂů�DĞƚŚŽĚƐ�ĂŶĚ�� 
^ƚĂŶŝƐůĂǀ�<ŽůŽƐŽǀ����������WƌŽŐƌĂŵŵŝŶŐ��ĞƉĂƌƚŵĞŶƚ�ŽĨ��^h/Z 
 
WŚ͘��͘  ��������������������,ĞĂĚ�ŽĨ�/ŶƚĞůůĞĐƚƵĂů�/ŶĨŽƌŵĂƟŽŶ� 
�ĂŶŝŝů�^ŚƵŶŬĞǀŝĐŚ����������dĞĐŚŶŽůŽŐŝĞƐ��ĞƉĂƌƚŵĞŶƚ�ŽĨ��^h/Z 

MAIN TOPICS 

ϭ͘��ŽŶƚƌŽů�^ǇƐƚĞŵƐ 
· ƐŝŵƵůĂƟŽŶ�ŽĨ�ĐŽŶƚƌŽů�ƐǇƐƚĞŵƐ͖ 
· ���ͬ��D�ƐǇƐƚĞŵƐ͖ 
· W>��ĐŽŶƚƌŽů�ƐǇƐƚĞŵƐ͖ 
· ŝŶĨŽƌŵĂƟŽŶ�ƚĞĐŚŶŽůŽŐǇ�ŝŶ�ĐŽŶƚƌŽů͖ 
· ƌĞŵŽƚĞ�ĐŽŶƚƌŽů͖ 
· ĐŽŶƚƌŽů�ƐǇƐƚĞŵƐ�ĐŽŵƉŽŶĞŶƚƐ͘ 
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GENERAL INFORMATION AND INQUIRIES 

WŚ͘�͘��ŵŝƚƌǇ�<ƵŬŝŶ 
�ĞůĂƌƵƐŝĂŶ�^ƚĂƚĞ�hŶŝǀĞƌƐŝƚǇ�ŽĨ�/ŶĨŽƌŵĂƟĐƐ�ĂŶĚ�ZĂĚŝŽĞůĞĐƚƌŽŶŝĐƐ  ͕
�ŽŵƉƵƚĂƟŽŶĂů�DĞƚŚŽĚƐ�ĂŶĚ�WƌŽŐƌĂŵŵŝŶŐ��ĞƉĂƌƚŵĞŶƚ� 
WůĂƚŽŶŽǀĂ�^ƚƌ͘�ϯϵ͕�ϰϭϬĂ͕�DŝŶƐŬ͕��ĞůĂƌƵƐ 

dĞů͘�нϯϳϱ�ϭϳ�Ϯϵϯ-Ϯϯ-ϰϲ 
�ŵĂŝů͗�ŝƚƐ-ĐŽŶĨΛďƐƵŝƌ͘ďǇ 

Ϯ͘�/ŶƚĞůůĞĐƚƵĂů�/ŶĨŽƌŵĂƟŽŶ�dĞĐŚŶŽůŽŐŝĞƐ� 
· ŬŶŽǁůĞĚŐĞ�ďĂƐĞ�ĚĞƐŝŐŶ͖ 
· ŝŶƚĞůůĞĐƚƵĂů�ƐĞĂƌĐŚ͖ 
· ŝŶƚĞůůĞĐƚƵĂů�ƐŽůǀĞƌƐ͖ 
· ƵƐĞƌ�ŝŶƚĞƌĨĂĐĞƐ�ĨŽƌ�ŝŶƚĞůůĞĐƚƵĂů�ƐǇƐƚĞŵƐ͘ 

ϯ͘�^ǇƐƚĞŵƐ�ŽĨ�ŝŶĨŽƌŵĂƟŽŶ�ƉƌŽĐĞƐƐŝŶŐ� 
· ŵĂƚŚĞŵĂƟĐĂů�ŵŽĚĞůƐ�ĂŶĚ�ŵĞƚŚŽĚƐ�ŽĨ�ŝŶĨŽƌŵĂƟŽŶ�ƉƌŽͲ

ĐĞƐƐŝŶŐ͗ ƐƚĂƟƐƟĐĂů͕�ŶƵŵĞƌŝĐĂů͕�ůŽŐŝĐĂů͕�ŐƌĂƉŚƐ͕�ŶĞƵƌŽŶĞƚƐ�ĞƚĐ͖͘ 
· ĂŶĂůǇƐŝƐ�ŽĨ�ŵƵůƟĚŝŵĞŶƐŝŽŶĂů�ĚĂƚĂ͖ 
· ŵĞƚŚŽĚŽůŽŐŝĐĂů�ƉƌŽďůĞŵƐ�ĂŶĚ�ƚĞĐŚŶŽůŽŐŝĞƐ�ŽĨ�ƐƉĞĐŝĂůŝƐƚ�ƉƌĞƉĂƌĂƟŽŶ�

ŝŶ�ƚŚĞ�ĮĞůĚ�ŽĨ�ƐǇƐƚĞŵ�ŝŶĨŽƌŵĂƟŽŶ�ƉƌŽĐĞƐƐŝŶŐ͖ 
· ƚĞĐŚŶŽůŽŐŝĞƐ�ĂŶĚ�ƐƚĂŶĚĂƌĚƐ�ŝŶ�ƉƌŽŐƌĂŵŵŝŶŐ͕�ƐǇƐƚĞŵ�ĚĞƐŝŐŶ�ĂŶĚ�ƉƌŽͲ

ĐĞƐƐŝŶŐ͖ 
· ƐǇƐƚĞŵƐ�ĂŶĚ�ĨĂĐŝůŝƚǇ�ŽĨ�ĐŽ-ŽƉĞƌĂƟŽŶ�ŽĨ�ƚŚĞ�ƵƐĞƌƐ͖ 
· ƉƌŽƚĞĐƟŽŶ�ŽĨ�ŝŶĨŽƌŵĂƟŽŶ�ŝŶ�ĂƵƚŽŵĂƚĞĚ�ƐǇƐƚĞŵ͘ 

ϰ͘��ŵďĞĚĚĞĚ�^ǇƐƚĞŵƐ��ĞƐŝŐŶ� 
· ĞŵďĞĚĚĞĚ�ƐǇƐƚĞŵƐ�ĚĞƐŝŐŶ�ĂŶĚ�ĨĂƐƚ�ƉƌŽƚŽƚǇƉŝŶŐ�ƵƐŝŶŐ�&W'�Ɛ͖ 
· ĞŵďĞĚĚĞĚ�/W-ĐŽƌĞƐ�ĚĞƐŝŐŶ͖ 
· /W-ĐŽƌĞƐ�ƐŽŌǁĂƌĞ�ĂŶĚ�ŚĂƌĚǁĂƌĞ�ƉƌŽƚĞĐƟŽŶ͖ 
· �&d�ĂŶĚ�ĞŵďĞĚĚĞĚ�ƐǇƐƚĞŵ�ƚĞƐƟŶŐ͖ 
· ƌĞĐŽŶĮŐƵƌĂďůĞ�ĞŵďĞĚĚĞĚ�ƐǇƐƚĞŵƐ͘ 

ϱ͘�DĂƚŚĞŵĂƟĐĂů�ŵŽĚĞůŝŶŐ�ĂŶĚ�ĐŽŵƉƵƚĞƌ�ŐƌĂƉŚŝĐƐ 
· ŵĞƚŚŽĚƐ�ĨŽƌ�ƐŽůǀŝŶŐ�ƚŚĞ�ĞƋƵĂƟŽŶƐ�ŽĨ�ŵĂƚŚĞŵĂƟĐĂů�ƉŚǇƐŝĐƐ͖ 
· ŶŽŶůŝŶĞĂƌ�ŽƉƟŵŝǌĂƟŽŶ�ŵĞƚŚŽĚƐ͖ 
· ƌĂĚŝŽ�ƉŚǇƐŝĐƐ�ĂŶĚ�ŵŝĐƌŽǁĂǀĞ�ĚĞǀŝĐĞƐ�ŵŽĚĞůƐ�ĂŶĚ�ŵĞƚŚŽĚƐ͖ 
· ŚĞĂƚ�ĂŶĚ�ŵĂƐƐ�ƚƌĂŶƐĨĞƌ�ŵĞƚŚŽĚƐ͖ 
· ŵĂƚŚĞŵĂƟĐĂů�ŵŽĚĞůƐ�ĂŶĚ�ŵĞƚŚŽĚƐ�ŽĨ�ĐŽŵƉƵƚĞƌ�ŐƌĂƉŚŝĐƐ͖ 
· ŚĂƌĚǁĂƌĞ�ĐŽŵƉƵƚĞƌ�ŐƌĂƉŚŝĐƐ͖ 
· ĂůŐŽƌŝƚŚŵƐ�ĂŶĚ�ŵĞƚŚŽĚƐ�ŝŶƚĞƌĂĐƟǀĞ�ƐŽŌǁĂƌĞ�ƉƌŽĚƵĐƚƐ͘� 



ITS  2019 

 

4 

CONFERENCE PROGRAMME 
 

ПРОГРАММА КОНФЕРЕНЦИИ 
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ОТКРЫТИЕ КОНФЕРЕНЦИИ 

Ϭϵ͘ϯϬ  ̱̌̔͘�ϮϮϵ͕�̡̨̬̪̱̭�ϭ 
ʿ̨̛̬̖̯̭̯̖̦̦̖̏̏� ̨̨̭̣̏� ̸̡̛̱̭̯̦̥̌̌�̨̨̥̖̙̱̦̬̦̜̔̌̔� ̴̶̡̨̛̛̦̖̬̖̦�
ͨʰ̴̶̨̨̛̦̬̥̦̦̼̖̌�̵̨̨̛̛̯̖̦̣̐�̛�̛̭̭̯̖̥̼�ϮϬϭϵͩ͘ 

 

ПЛЕНАРНЫЕ ДОКЛАДЫ 

Ϭϵ͘ϯϬ  ̱̌̔͘�ϮϮϵ͕�̡̨̬̪̱̭�ϭ 

ʿ̬̖̭̖̯̖̣̔̔̌̽—�̯̦͕̔͘͘͘�̴̨̪̬͘�ʸ͘˓͘ˌ̛̛̣̦ 

ϭ͘ ˔̶̸̡̛̱̖̏�ʦ͘�ʦ͘�ͨʰ̛̦̱̭̯̬̔́�̛̬̐�ʥ̛̖̣̬̱̭̌ͩ 

Ϯ͘ ʪ̡̛̼̭̜̍�ʪ͘�ͨʿ̨̨̣̦̖�̨̛̪̬̱̙̖̦̖̐�̏�̛̬̯̱̣̦̱̏̌̽̀�̨̬̖̣̦̭̯̌̽̽͗�
̨̦̭̯̺̖̖̌́�̛�̱̱̺̖̖̍̔ͩ 

ϯ͘ ʯ̡̨̛̣̌̏̌� ˁ͘� ˁ͕͘� ʰ̡̦̏̌̀� ʤ͘� ʤ͘� ͨˇ̸̡̛̛̛̖̭̚� ̡̨̛̦̖̣̦̬̱̖̥̼̖�
̴̶̡̛̛̱̦ͩ 

 

 

 

СЕКЦИОННЫЕ ЗАСЕДАНИЯ 

ϭϮ͘ϬϬ� ʶ̨̬̪̱̭�ϱ͕�ʥʧ˄ʰˀ 

ˁ̶̡̛̖́�ͨˁ̛̭̯̖̥̼�̛̱̪̬̣̖̦̌̏́ͩ .................................................... ̭ ͘ϲ 

ˁ̶̡̛̖́�ͨʰ̡̦̯̖̣̣̖̯̱̣̦̼̖̌̽�̴̶̨̨̛̛̦̬̥̦̦̼̖̌ 
�̵̨̨̛̛̯̖̦̣̐ͩ ...................................................................... ̭ ͘ϵ 

ˁ̶̡̛̖́�ͨˁ̛̭̯̖̥̼�̨̨̡̛̬̯̍̌̍�̴̶̨̛̛̛̦̬̥̌ͩ ........................... ̭ ͘ϭϭ 

ˁ̶̡̛̖́�ͨʿ̨̡̨̛̛̬̖̯̬̦̖̏̌�̵̛̭̯̬̖̥̼̏̌̏̌�̛̭̭̯̖̥ͩ ................ ̭ ͘ϭϲ 

ˁ̶̡̛̖́�ͨʺ̸̡̨̛̯̖̥̯̖̭̖̌̌�̨̨̛̛̥̖̣̬̦̖̔̏̌�̛�̡̨̥̪̯̖̬̦̽̀̌́�
̴̡̛̬̐̌̌ͩ ........................................................................................ ̭ ͘�ϭϴ 
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СЕКЦИЯ «СИСТЕМЫ УПРАВЛЕНИЯ» 

 

ʿ̬̖̭̖̯̖̣̔̔̌̽�—�̡̯̦͕͘͘͘�̶̨̖̦̯̔�ʤ͘ʦ͘ ʺ̡̨̬̌̏ 

ϭ͘ ʤ̴̡̛̛̦̦̌�ʺ͘�ʤ͕͘� ʥ̨̡̨̦̬̖̦̔̌�ˁ͘ʿ͘� ͨˁ̛̭̯̖̥̌�̸̱̖̯̌�̨̬̯̼̌̍�̡̨̡̨̨̦̭̍̌̏̐�
̨̨̨̛̬̱̦̍̔̏̌́ͩ 

Ϯ͘ ʤ̡̨̣̖̹� ʫ͘� ˓͕͘� ˈ̨̛̙̦̌̔̏� ʺ͘� ʶ͘� ͨʤ̸̨̡̨̛̛̣̬̯̥̖̭̖̐� ̛̬̖̹̖̦̖� ̨̨̬̯̦̜̍̌�
̸̛̌̔̌̚�̡̛̛̛̦̥̔̌�̣̔́�̨̛̪̣̖̦̔̌̏́�̡̨̛̣̖̦̜̍̌ͩ 

ϯ͘ �ŵŝƌǌŚĂŶŽǀĂ��͘��͕͘�DĂƐŚƚĂĞǀĂ��͘��͕͘�^ĂƚǇďĂůĚŝŶĂ��͘�<͘�ͨ�ĞǀĞůŽƉŵĞŶƚ�ŽĨ�Ă�
ƌŽďƵƐƚ�ĂŝƌĐƌĂŌ�ĐŽŶƚƌŽů�ƐǇƐƚĞŵ�ŝŶ�ĐŽŶĚŝƟŽŶƐ�ŽĨ�ĚŝƐƚƵƌďĂŶĐĞƐͩ� 

ϰ͘ ʤ̵̨̥̖̯̏̌� ˁ͘� ʽ͘� ͨˀ̨̭̯̦̍̌̌́� ̸̨̨̛̱̭̯̜̭̯̏̽� ̛̭̭̯̖̥̼� ̭� ̨̛̦̥̔� ̵̨̨̥̏̔� ̛�
̨̛̦̥̔�̵̨̨̼̥̏̔�̏�̡̣̭̭̖̌�̴̡̨̯̭̯̬̌̌�̸̨̡̛̣̭̯̦ͨ̌�̵̨̭̯̏ͩ 

ϱ͘ ʥ̨̼̭̏� ˁ͘� ʤ͕͘� ʰ̨̡̦̭̏̌̏̌́� ˔͘� ʺ͘� ͨʤ̨̪̪̬̯̦̌̌-̨̪̬̬̥̥̦̼̜̐̌� ̡̨̡̥̪̣̖̭�
̸̱̘̯̌�̨̡̪̯̖̣̖̜̌̌̚�̨̨̱̹̦̜̏̔̚�̭̬̖̼̔ͩ� 

ϲ͘ ʦ̨̡̨̣̏� ʤ͘� ʦ͘� ̛� ̬̔͘� ͨʤ̛̦̣̌̚� ̛� ̨̡̬̬̯̌̌̍̌̚� ̨̥̱̣̖̜̔� ̸̨̨̱̖̦̍̐� ̡̱̬̭̌� ̨̪�
̨̨̛̛̪̬̬̥̥̬̦̐̌̏̌̀ͩ 

ϳ͘ ʪ̶̡̨̖̥̖̦̖̏� ʪ͘� ʦ͕͘� ʪ̶̡̛̱̍̌́� ʶ͘� ˓͕͘� ʥ̸̨̛̛̬̭̖̏� ʤ͘� ʻ͘� ͨʿ̨̨̬̬̥̥̦̖̐̌�
̨̭̬̖̭̯̔̏� ̶̨̛̛̛̯̥̯̌̏̌̌̚� ̶̨̪̬̖̭̭̌� ̸̡̨̨̛̛̦̥̖̭̔̌̐� ̛̛̖̹̦̏̏̏̌́̚�
̵̨̨̨̙̖̣̖̦̬̙̦̼̔̚� ̨̨̦̏̌̐̏� ̭� ̨̛̬̭̪̦̦̖̥̌̌̏̌̚� ̨̨̦̥̖̬̏� ̦̌� ̨̨̭̦̖̏�
̡̨̛̭̱̭̭̯̖̦̦̜̏�̨̨̦̖̜̬̦̦̜�̛̭̖̯ͩ 

ϴ͘ ʮ̖̣̖̦̘̏̚� ʤ͘� ʰ͕͘� ʪ̨̨̥̦̌̏� ʤ͘� ˃͘� ͨʤ̛̦̣̌̚� ̨̨̨̛̛̛̪̬̯̖̣̦̭̯̏̔̽̚�
̵̸̨̨̡̨̨̛̯̖̦̣̖̭̐̐�̸̡̱̭̯̌̌�̡̨̱̱̥̦̜̏̌�̨̡̛̱̭̯̦̌̏ͩ 

ϵ͘ /ŵĂĚ� �͘� �ůǌĞŝŶ� ͕� zƵƌǇ� WĞƚƌĞŶŬŽ� ͨ�ŶĂůǇƐŝƐ� ŽĨ� DŽĚĞů� WƌĞĚŝĐƟǀĞ� �ŽŶƚƌŽů�
ƚŚƌŽƵŐŚ�Ă�ƉŽǁĞƌ�ĐŽŶǀĞƌƚĞƌ�ŝŶ�Ă�ƌĞŶĞǁĂďůĞ�ĞŶĞƌŐǇ�ƐǇƐƚĞŵͩ 

�ʻ̸̨̣̌̌�̏�ϭϮ͘ϬϬ ʤ̱̔͘�ϳϬϰ͕�̡̨̬̪̱̭�ϱ 
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ϭϬ͘ ʶ̨̡̨̛̙̖̦̏̏� ʺ͘� ʺ͕͘� ʰ̛̣̹̦̀� ʰ͘� ˑ͕͘� ˓̡̛̬̦̌� ʤ͘� ʤ͕͘� ʪ̡̨̛̖̥̖̦̔� ʫ͘� ˓͘�
ͨʿ̨̛̛̣̦̬̦̖̌̏̌� ̡̨̛̯̬̖̯̬̜̌� ̨̨̨̪̬̥̼̹̣̖̦̦̐� ̨̨̬̯̍̌-̨̛̥̦̪̱̣̯̬̌́̌�
&ĂŶƵŬϳϭϬŝ��̭�̨̨̛̛̭̪̣̦̖̥̽̏̌̚�̵̨̦̖̜̬̦̦̼�̭̖̯̖̜ͩ 

ϭϭ͘ <ĂůŵĂŐĂŶďĞƚŽǀĂ��Ś͘��͕͘�hĂƐŚŽǀ��͘�<͕͘�^ĂƚǇďĂůĚŝŶĂ��͘�<͘�ͨ^ǇŶƚŚĞƐŝƐ�ŽĨ�ƌŽďƵƐƚ�
ƚƌĂĐŬŝŶŐ�ĐŽŶƚƌŽů�ƐǇƐƚĞŵ�ƵŶĚĞƌ�ƉĞƌƚƵƌďĂƟŽŶ�ĐŽŶĚŝƟŽŶƐͩ� 

ϭϮ͘ ʶ̛̏̌�ʦ͘�ˁ͕͘�ʥ̶̨̡̛̛̬̦̜̌̏�ʤ͘�ʤ͘�ͨˀ̭̪̬̖̖̣̖̦̦̌̔̌́�̨̡̛̯̬̭̭̬̌̏̌ͩ 

ϭϯ͘ ʶ̨̡̨̛̦̏� ʤ͘� ʪ͕͘� ˁ̥̣̌̌̽� ʪ͘� ʰ͘� ͨˁ̛̭̯̖̥̌� ̸̨̨̨̯̦̐� ̶̨̨̨̛̛̛̛̪̦̬̦̏̌́̚�
̵̡̨̡̨̨̛̦̭̬̭̯̦̼̚�̨̨̨̛̛̥̦̬̯̍̏ͩ� 

ϭϰ͘ ʶ̸̨̨̡̛̦̦� ʽ͘� ʻ͘� ͨtĞď-̨̛̛̪̬̣̙̖̦̖� ̣̔́� ̶̨̛̛̛̯̥̯̌̏̌̌̚� ̶̨̪̬̖̭̭̌�
̨̨̡̛̬̯̍̌̍�̡̨̌̌̏ͩ̚̚ 

ϭϱ͘ ʶ̶̨̡̨̯̖̏� ʤ͘� ʤ͕͘� ʿ̨̨̛̯̯̭̦̌� ˁ͘� ʤ͘� ͨʽ̍� ̨̨̛̬̖̬̦̦̥̌̐̐̏̌� ̵̨̨̪̖̔̔� ̨̼̬̏̍̌�
̡̨̥̦̌̔�/d-̨̡̨̪̬̖̯̏�̏�̵̛̭̭̯̖̥̌�̛̛̪̬̦̯́́�̛̬̖̹̖̦̜ͩ 

ϭϲ͘ ʶ̨̨̡̣̭̏̌́̚� ʫ͘� ʤ͕͘� ˀ̡̨̛̱̔̏̌� ʸ͘� ʦ͘� ͨʽ̍� ̵̨̨̭̦̦̼̏� ̵̡̭̪̖̯̌̌� ̨̡̛̬̬̯̌̌̍̚�
̛̦̯̖̬̦̖̯-̨̛̛̪̬̣̙̖̦́�ͨKŶůŝŶĞ�ŐĂůůĞƌǇͩ 

ϭϳ͘ ʶ̶̨̱̦̖̏̚� ʦ͘� ʦ͕͘� ʺ̡̨̬̌� ʤ͘� ˇ͘� ͨ˄̛̪̬̣̖̦̖̌̏� ̵̨̛̥̖̯̬̦̦̼̥̌� ̛̛̭̭̯̖̥̥̌�
̛̪̖̬̖̥̖̺̖̦̜�̭�̨̨̛̛̭̪̣̦̖̥̽̏̌̚�̵̨̨̛̛̯̖̦̣̐��ƚŚĞƌ��dͩ͘� 

ϭϴ͘ ʶ̱̣̽� ʦ͘� ʤ͕͘� ʶ̱̬̱̣̘̏� ʤ͘� ʿ͕͘� ʽ̨̡̛̭̯̬̭̜̏� ʦ͘� ʤ͘� ͨʿ̨̛̼̹̖̦̖̏� ̨̛̦̖̙̦̭̯̌̔�
̨̨̛̯̥̣̖̜̌̏̍�̦̌�̯̪̖̾̌�̨̡̨̛̛̪̬̖̯̬̦̏̌́ͩ 

ϭϵ͘ ʸ̡̨̪̌�ʤ͘�ʦ͘�ͨʽ̨̨̛̭̖̦̦̭̯̍�̴̶̡̡̛̛̛̛̣̭̭̌̌�̴̡̨̖̖̯̔̏�̨̨̨̡̨̨̛̪̣̱̪̬̦̜̏̔̏�
̛̪̣̭̯̦̼̌�̛̪̬�̨̨̨̛̛̯̥̯̬̦̦̥̌̏̌̏̌̚�̡̨̨̦̯̬̣̖ͩ 

ϮϬ͘ ʸ̶̡̱̦̖̽́� ˁ͘� ʦ͕͘� ˁ̡̨̛̦̭̬̖̦̌� ˁ͘� ʦ͘� ͨʰ̶̨̨̛̛̥̯̦̦̖̌� ̨̨̛̛̥̖̣̬̦̖̔̏̌�
̡̨̨̛̐̍̐�̸̨̨̨̨̹̯̥̪̦̌̏̐�̨̨̛̪̬̭̯̏̔̏̌ͩ̚ 

Ϯϭ͘ ʺ̡̨̣̹̖̦̌̌̏� ʤ͘� ʤ͘� ͨʪ̸̡̛̯̌-̡̨̛̛̦̯̬̔̌� ̨̨̛̭̭̯̦́́� ̸̡̡̨̛̣̖̯̬̖̭̜̾� ̛̭̖̯�̛�
̨̛̪̯̬̖̯̖̣̍́� ̸̡̡̨̛̣̖̯̬̖̭̜̾� ̛̛̦̖̬̾̐� ̣̔́� ̨̨̨̛̛̯̥̯̬̦̦̜̌̏̌̏̌̚� ̛̭̭̯̖̥̼�
̛̱̪̬̣̖̦̌̏́ͩ 

ϮϮ͘ ʺ̡̨̬̌̏�ʤ͘�ʻ͕͘�ˁ̶̡̛̌̏̌́�ʪ͘�ʧ͕͘�ʿ̨̨̬̥̦̌̌̏�ʤ͘�ʰ͘�ͨʤ̛̦̣̌̚�̛̬̭̪̬̖̖̣̖̦̌̔́�
̡̛̦̬̱̌̐̚�̸̵̱̖̦̼̍�̨̨̛̣̬̯̬̜̌̍̌�˄ʽ�ʥʧ˄ʰˀͩ� 

Ϯϯ͘ ʻ̡̨̖̭̯̖̬̖̦̏�ˁ͘�ʻ͕͘�ʶ̡̡̨̱̬̖̌�ʤ͘�ʦ͘�ͨʿ̛̛̬̥̖̦̖̦́�̶̴̵̨̛̬̼̏�̨̡̨̛̜̦̔̏̏�̛�
̨̖̭̭̖̬̖̬̦̜̍̏�̵̡̛̬̯̖̯̱̬̼̌�̣̔́�̛̱̪̬̣̖̦̌̏́�/Žd�̨̛̱̭̯̬̜̭̯̥̏̌ͩ� 

Ϯϰ͘ ʻ̨̡̛̏� ʰ͘� ʿ͘� ͨʽ̶̡̛̬̖̭̯̬̌́� �ŽĐŬĞƌ� ̡̨̨̦̯̖̜̦̖̬̏͗� ̶̶̡̨̛̦̖̪́� �ĞƌŽ�
�ŽǁŶƟŵĞ��ĞƉůŽǇŵĞŶƚͩ 
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Ϯϱ͘ ʿ̵̨̡̨̬̥̖̦̌� ʰ͘� ʻ͕͘� ʧ̨̨̭̪̔� ʤ͘� ʦ͘� ͨʺ̨̡̛̖̯̔̌� ̨̨̪̬̬̥̥̦̜̐̌�
̴̶̡̛̛̛̛̛̖̦̯̔̌�̨̪̬̥̖̯̬̌̌̏�̨̨̦̣̖̥̌̍̀̔̌̐�̨̡̻̖̯̍̌ͩ� 

Ϯϲ͘ ʿ̨̨̬̥̦̌̌̏� ʤ͘� ʰ͕͘� ˃̵̸̨̛̬̱̦̌̏� ʰ͘� ʤ͘� ͨʿ̵̨̨̼̔̔� ̡� ̛̬̖̹̖̦̀� ̸̛̌̔̌̚�
̨̨̨̨̛̛̯̥̯̬̦̦̌̏̌̏̌̐̚�̨̛̭̭̯̣̖̦̌̏́�̵̡̡̨̛̭̱̬̭̦̦̼̾�̨̯̱̬̏ͩ 

Ϯϳ͘ ʿ̡̹̱̌� ʤ͘� ʦ͕͘� ʧ̸̨̛̛̱̬̦̏� ʤ͘� ʥ͕͘� ʶ̶̨̱̦̖̏̚� ʤ͘� ʿ͕͘� ˁ̨̛̥̬̦̏� ʦ͘� ʸ͘�
ͨʺ̴̶̨̡̛̛̛̔̌́� ̨̥̖̯̔̌� ̛̬̬̖̹̖̦̌́̚� ̸̡̡̨̛̣̖̭̖̭̜� ̸̨̨̨̛̥̦̦̦̭̯̐̌̚� ̏�
̨̛̣̭̯̍̌�̶̨̛̛̛̥̖̦̼̍̔ͩ� 

Ϯϴ͘ ˀ̵̨̛̥̌̏� ˀ͘� ʦ͘� ͨʿ̨̛̼̹̖̦̖̏� ̨̛̦̖̙̦̭̯̌̔� ̡̨̛̣̖̯̬̭̦̙̖̦̾̌̍́�
̨̛̪̯̬̖̯̖̣̖̜̍� ˀ̡̛̛̖̭̪̱̣̍� ʶ̵̭̯̦̌̌̌̚� ̪̱̯̘̥� ̛̦̖̬̖̦̏̔́� ̶̴̵̨̛̬̼̏�
̵̨̨̛̯̖̦̣̜̐ͩ� 

Ϯϵ͘ ˁ̶̥̦̖̬̌� ʺ͘� ˁ͕͘� ʤ̵̸̨̛̦̬̱̔̏� ʤ͘� ʶ͘� ͨʤ̶̨̛̛̯̥̯̏̌̌́̚� ̸̱̘̯̌� ̶̡̨̛̦̜̌̚�
̶̨̡̛̛̪̬̱̔�̣̔́�ʫʧʤʰˁͩ� 

ϯϬ͘ ˃̡̬̭̌̌̀� ʫ͘� ʦ͘�ͨʽ̨̛̯̬̙̖̦̍̌́�̵̨̯̖̪̣̼̏�̸̨̡̨̛̛̭̯̦̏�̦̌�̡̬̯̖̌�̨̛̥̖̭̯̦̭̯͕�
̨̨̨̭̦̦̦̖̏̌�̦̌�̨̥̖̯̖̔�̛̼̖̣̖̦̏̔́�̨̡̨̻̖̯̍̏�̭�̨̯̖̪̣̼̥̏�̸̛̛̣̱̖̦̖̥̚�̦̌�
̸̵̡̛̛̭̯̯̖̭̌�Z'��̵̨̛̛̬̙̖̦̍̌́ͩ̚� 

ϯϭ͘ ˃̴̨̛̥̖̖̏� ʤ͘� ʺ͘� ͨʦ̛̛̣̦̖́� ̨̛̦̖̙̦̭̯̌̔� ̨̨̛̛̣̖̯̥̦̐̐� ̨̨̛̪̬̖̥̦̐�
̨̨̨̛̬̱̦̍̔̏̌́� ̦̌� ̨̨̖̬̯̦̭̯̏́̽� ̸̨̨̨̛̹̦̜̍� ̶̛̛̛̬̖̭̯̬̐̌� ̵̦̦̼̔̌� ̏�
̡̨̨̦̯̏̌̏-̴̸̵̡̨̡̛̛̛̬̪̯̬̖̭̐̌�̵̡̦̣̌̌̌�̛̭̏́ͩ̚� 

ϯϮ͘ ˄̡̨̣̦̽́� ʦ͘� ʧ͕͘� ˁ̸̡̨̖� ʧ͘� ʦ͘� ͨˁ̨̛̦̖̔̌̚� ̵̨̪̬̬̥̥̦̼̐̌� ̭̬̖̭̯̔̏� ̣̔́�
̨̡̨̛̛̪̬̖̯̬̦̏̌́�̛�̛̱̪̬̣̖̦̌̏́�̨̡̨̬̬̯̜̌̌̍̚�̵̨̪̬̬̥̥̦̼̐̌�̨̡̨̪̬̱̯̔̏ͩ� 

ϯϯ͘ ˈ̨̛̙̦̌̔̏� ʺ͘� ʶ͕͘� ʪ̨̨̥̦̌̏� ʤ͘� ˃͕͘� ʿ̨̣̌̏̏̌� ʤ͘� ʦ͘� ͨˁ̨̨̛̖̬̪̬̏̏̔� ̭�
̡̨̨̛̛̥̦̬̦̦̼̥̍̏̌�̛̱̪̬̣̖̦̖̥̌̏ͩ 

ϯϰ͘ ˋ̨̛̛̖̬̖̥̭̦̏̌� ʸ͘� ʪ͕͘� ˋ̨̛̛̖̬̖̥̭̦̏� ʪ͘� ʰ͘� ͨʿ̨̨̛̭̯̬̖̦̖� ̨̡̨̨̭̬̺̖̦̦̌̐�
̴̬̐̌̌�̵̨̛̛̭̯̙̥̼̔�̨̨̛̭̭̯̦̜́�̨̨̪̬̣̣̖̣̦̌̌̽̐�̨̛̣̬̯̥̌̐̌ͩ 

� 
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СЕКЦИЯ «ИНТЕЛЛЕКТУАЛЬНЫЕ 
ИНФОРМАЦИОННЫЕ ТЕХНОЛОГИИ» 

 

ʿ̬̖̭̖̯̖̣̔̔̌̽�—�̯̦͕̔͘͘͘�̴̨̪̬͘�ʦ͘ʦ͘ ʧ̨̡̨̣̖̦̏ 

ϭ͘ ʥ̶̨̡̛̛̬̦̜̌̏� ʤ͘� ʤ͕͘� ʥ̨̨̛̬̭̏� ʪ͘� ʦ͘� ͨˁ̛̭̯̖̥̌� ̸̨̡̨̨̛̯̥̯̖̭̌̏̌̐�
̨̛̬̭̪̦̦̌̌̏̌́̚�̶̨̛̥̜̾�̨̪�̸̨̬̖̖̥̱̏�̛̭̦̣̱̐̌ͩ� 

Ϯ͘ ʪ̨̣̯̌̏̌̏� ˌ͘� ˀ͘� ͨˀ̨̡̬̯̌̌̍̌̚� ̨̨̛̱̦̖̬̭̣̦̏̌̽̐� ̖̏̍-̡̭̬̪̖̬̌̌� ̦̌� ̖̍̌̚�
̴̨̡̬̖̜̥̬̏̌�EĞƐƚ:^�̛�̬̱̖̬̍̌̌̚��ŚƌŽŵŝƵŵ�,ĞĂĚůĞƐƐͩ� 

ϯ͘ ʪ̡̨̼̖̦̌̏̔� ʰ͘� ˃͕͘� ˌ̸̡̛̱̦̖̏� ʪ͘� ʦ͕͘� ˁ̡̨̛̛̦̖̣̦̽̏� ʿ͘� ʺ͕͘� ˃̶̬̱̦� ʦ͘� ʦ͘�
ͨʿ̵̨̨̼̔̔� ̡� ̶̡̛̛̛̛̦̯̖̣̣̖̯̱̣̌̌̚� ̭̬̖̭̯̔̏� ̶̨̛̛̛̯̥̯̌̏̌̌̚� ̶̨̪̬̖̭̭̌�
̨̡̛̬̬̯̌̌̍̚�̵̡̨̥̪̯̖̬̦̼̽̀�̛̭̭̯̖̥ͩ� 

ϰ͘ ʧ̡̛̣̖̭̌̏̌́�ʫ͘�ʿ͘�ͨˀ̨̡̬̯̌̌̍̌̚�̨̛̥̖̣̔�̸̨̨̨̨̡̨̨̛̛̭̭̯̖̥̦̦̯̣̖̭̐̐�̬̖̖̭̯̬̌�
̛̥̱̣̯̽-̡̨̖̦̯̭̜̌̐�̡̨̨̨̛̬̪̬̯̦̜̌̏�̴̶̨̨̨̛̛̦̬̥̦̦̜̌�̛̭̭̯̖̥̼ͩ� 

ϱ͘ ʰ̡̨̹̖̦̏̌� ʦ͘� ʿ͘�ͨˀ̛̭̪̬̖̖̣̖̦̖̌̔� ̛̪̥̯̌́� ̏� ̸̨̨̛̦̖̬̦̖̦̦̥̐̌� ̨̛̣̦̖̜̦̥�
̨̬̖̭̦̥̌̔�̨̪̬̭̯̬̦̭̯̖̌̏ͩ� 

ϲ͘ ʰ̡̭̬̌� ʻ͘� ʤ͕͘� ʺ̖̙̖̦̽� ʤ͘� ʸ͕͘� ˌ̸̡̛̱̦̖̏� ʪ͘� ʦ͘� ͨʽ̨̨̛̦̯̣̐́� ̨̪̬̖̥̖̯̦̜̔�
̨̛̣̭̯̍̌� ̵̨̪̬̭̯̬̦̭̯̖̦̦̼̌̏� ̨̭̱̺̦̭̯̖̜� ̣̔́� ̛̭̭̯̖̥̼� ̸̡̨̨̛̭̖̥̦̯̖̭̌̐�
̛̦̣̌̌̌̚�̨̛̛̬̙̖̦̜̍̌ͩ̚� 

ϳ͘ ʶ̸̨̛̛̬̹̯̪̌̏� ʤ͘� ˁ͕͘� ʤ̶̸̡̛̱̖̔̏� ʰ͘� ʤ͘� ͨʤ̛̦̣̌̚� ̡̛̦̭̜̏̌̌� ̣̔́�
̨̛̛̭̭̣̖̦̔̏̌́�̨̨̨̛̬̖̦̣̦̐̌̽̐�̡̬̼̦̌�̯̬̱̔̌ͩ� 

ϴ͘ ʸ̛�ʦ̶̦̱͕̾̽̚�ˉ̦́̽�ʸ̱̦̜̏̾�ͨˁ̸̡̛̛̖̥̦̯̖̭̖̌�̨̛̥̖̣̔�̛�̭̬̖̭̯̔̏̌�̡̨̨̦̯̬̣́�
̛̦̦̜̌̚�̨̨̪̣̯̖̣̖̜̽̏̌̚�̸̵̨̛̱̺̍̌̀�̛̭̭̯̖̥ͩ 

ϵ͘ ʸ̡̨̪́� ʤ͘� ʺ͕͘� ʶ̸̨̡̛̱̬̦� ʤ͘� ʦ͘� ͨʥ̨̡̛̛̣̯̖̍̌� ̣̔́� ̨̛̭̦̔̌́̚� ̵̡̭̪̖̬̯̦̼̾�

�ʻ̸̨̣̌̌�̏�ϭϮ͘ϬϬ ʤ̱̔͘�ϰϭϰ͕�̡̨̬̪̱̭�ϱ 
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̛̭̭̯̖̥�̦̌�̖̍̌̚�̨̨̛̣̬̯̥̌̐̏�̸̡̨̨̦̖̖̯̐�̨̼̏̏̔̌�̦̌�̡̼̖́̚�dǇƉĞ^ĐƌŝƉƚͩ� 

ϭϬ͘ ˉ̦́̽�ʸ̱̦̜͕̏̾�ʸ̛�ʦ̶̦̱̾̽̚�ͨʽ̸̨̨̡̛̛̦̯̣̖̭̜̐�̵̨̨̪̔̔�̡�̨̨̡̬̯̖̍̌̍�̡̨̯̖̭̯̏�
̡̡̨̨̛̯̜̭̌̐�̡̼́̌ͩ̚ 

ϭϭ͘ ˀ̨̨̥̦̌̏� ʦ͘� ʰ͘� ͨʿ̨̬̬̥̥̦̐̌̌́� ̨̡̪̖̬̙̔̔̌� ̼̍̌̚� ̛̦̦̜̌̚� ̏� ̛̭̭̯̖̥̖�
̸̨̡̨̨̛̣̖̭̐̐�̨̡̨̛̛̪̬̖̯̬̦̏̌́�&>�-Ϯͩ 

ϭϮ͘ ˁ̴̛̦̌� ʶ͘� ʦ͘� ͨʤ̸̨̡̨̛̯̥̯̖̭̖̏̌� ̛̬̬̖̹̖̦̖̌̚� ̴̡̨̡̨̛̦̣̯̏� ̛̪̬�
̵̶̨̛̛̛̛̭̦̬̦̌̚�̡̛̬̖̪̣�̏�̨̬̭̪̬̖̖̣̘̦̦̜̌̔�̛̭̭̯̖̥̖ͩ� 

ϭϯ͘ ˁ̨̡̨̛̬̯� ˁ͘� ʰ͕͘� ˇ̡̨̛̭̽� ʪ͘� ʦ͘� ͨʰ̨̨̛̭̪̣̦̖̽̏̌̚� ̶̛̛̛̛̭̯̣̣̔́� ̥̖̙̱̔�
̨̛̭̣̥́�̨̨̦̖̜̬̦̦̜�̛̭̖̯�̣̔́�̸̛̱̣̱̹̖̦́�̸̡̖̭̯̌̏̌�̶̛̛̭̖̥̖̦̯̐̌�̨̨̨̬̙̦̜̔�
̡̛̬̥̖̯̌ͩ̚� 

ϭϰ͘ ˈ̨̱̬̭̏�ʿ͘� ˁ͕͘� ʰ̡̭̬̌�ʻ͘� ʤ͘� ͨʤ̨̛̣̬̯̥̼̐� ̶̡̛̛̖̯̖̔� ̨̡̨̻̖̯̍̏� ̣̔́� ̛̦̣̌̌̌̚�
̨̛̛̬̙̖̦̜̍̌ͩ̚� 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



ИТС 2019 

 

11 

 

 

 

 

СЕКЦИЯ «СИСТЕМЫ ОБРАБОТКИ 
ИНФОРМАЦИИ» 

 

ʿ̬̖̭̖̯̖̣̔̔̌̽�—�̴̡͘͘-̥̦͕͘͘�̶̨̖̦̯̔�ʤ͘ʤ͘ ʻ̶̨̡̛̬̜̌̏ 

ϭ͘ ʤ̨̬̥̏̌̏� ʦ͘� ʦ͕͘� ˀ̡̨̼̖̦̍̏� ʫ͘� ʦ͕͘� ʿ̨̡̛̖̯̬̭̜̏� ʻ͘� ʤ͘� ͨˁ̛̛̦̙̖̦̖� ̨̱̬̦̏́�
̡̭̪̖̣-̹̱̥̌�̏�̶̴̵̨̛̬̼̏�̵̨̛̛̬̙̖̦̍̌́̚�̦̌�̨̨̭̦̖̏�Ϯ-��̨̨̛̦̖̬̖̣̥̌̔̐̚�Y-
ʿ˄ʥˇ�̭�̨̨̛̛̭̪̣̦̖̥̽̏̌̚�̨̨̨̨̪̬̜̐̏�̨̨̦̖̜̬̦̦̜�̛̭̖̯ͩ 

Ϯ͘ ʤ̡̨̖̬̖̜̔� ʤ͘� ʪ͕͘�ʮ̡̱� ʫ͘� ʫ͘� ͨʦ̨̼̬̍� ̛̯̪̌� ̶̛̛̛̦̯̖̬̖̦̏� ̶̨̨̨̛̦̖̭̯̦̬̦̌̌̐�
̨̨̬̖̥̖̦̦̏̐�̬́̔̌�̨̪�̦̦̼̥̌̔̌̚�̨̹̣̦̥̌̍̌ͩ� 

ϯ͘ ʤ̵̸̨̛̦̬̱̔̏� ʤ͘� ʶ͕͘� ʧ̖̬̥̦̌� ˓͘� ʽ͕͘� ˁ̶̥̦̖̬̌� ʺ͘� �͘� ͨʿ̨̬̣̖̥̍̌�
̸̨̨̨̪̬̥̖̙̱̯̦̜� ̵̶̨̛̛̛̛̭̦̬̦̌̚� ̵̦̦̼̔̌� ̏� ̸̨̨̨̥̦̭̯̱̪̖̦̯̥̐̌� ̶̨̪̬̖̭̭̖�
̨̡̛̬̬̯̌̌̍̚�̨̨̨̭̬̖̥̖̦̦̏̐�̨̡̨̨̨̛̬̣̖̯̬̦̦̌̔̾̐�̛̛̖̣̔́ͩ̚�� 

ϰ͘ ʥ̨̦̐̔̌� ʤ͘� ʤ͘� ͨʰ̨̨̛̭̪̣̦̖̽̏̌̚� ̵̖̭̭̖̬̖̬̦̼̍̏� ̸̛̛̼̭̣̖̦̜̏� ̣̔́� ̛̬̖̹̖̦́�
̸̌̔̌̚�̨̨̡̛̬̯̍̌̍�̴̶̨̛̛̛̦̬̥̌ͩ� 

ϱ͘ ʥ̨̦̐̔̌�ʤ͘�ʤ͕͘�ʸ̶̡̛̪̌̌́�ʻ͘�ʦ͘�ͨʶ̴̶̡̛̛̛̣̭̭̌̌́�̛�̨̨̡̬̯̍̌̍̌�̵̡̨̣̖̯̬̦̦̼̾�
̨̨̛̭̺̖̦̜̍ͩ� 

ϲ͘ ʥ̨̨̛̬̭̏� ʪ͘� ʦ͕͘� ʶ̛̏̌� ʦ͘� ˁ͘� ͨʺ̴̶̨̨̛̛̛̬̦̦̼̜̔̏̌� ̨̛̣̬̯̥̌̐� ̨̛̥̱̬̦̜̌̏̽�
̡̨̨̛̛̣̦�̣̔́�̨̡̛̪̭̌�̛̪̱̯�̏�̨̦̬̱̙̖̦̦̜̌̐�̛̭̖̯ͩ 

ϳ͘ ʥ̵̨̱̬̌̏�ʪ͘�ˁ͕͘�ʧ̱̭̖̏�ˀ͘�ʤ͘�ͨʿ̨̨̬̬̥̥̦̖̐̌�̸̨̛̖̭̪̖̖̦̖̍�̣̔́�̨̨̛̛̥̦̯̬̦̐̌�
̶̨̨̛̛̭̯̦̦̦̜̔̌�̛̺̯̼̌͗̚�̵̨̨̪̔̔�̡�̴̶̡̛̛̛̭̌�̛̱̯̙̖̣̖̦́́�̛̬̖̙̥̌ͩ� 

ϴ͘ ʥ̵̨̱̬̌̏�ʪ͘�ˁ͕͘�ʧ̱̭̖̏�ˀ͘�ʤ͘�ͨʿ̨̨̬̬̥̥̦̖̐̌�̸̨̛̖̭̪̖̖̦̖̍�̣̔́�̨̨̛̛̥̦̯̬̦̐̌�
̶̨̨̛̛̭̯̦̦̦̜̔̌�̛̺̯̼̌͗̚�̨̛̣̬̯̥̌̐�̛̼̣̖̦̏́̏́�̵̨̨̭̙̖̐�̛̬̖̙̥̌ͩ� 

�ʻ̸̨̣̌̌�̏�ϭϮ͘ϬϬ ʤ̱̔͘�ϲϬϱ͕�̡̨̬̪̱̭�ϱ 
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ϵ͘ 'ĞƌŵĂŶ� K͘� s͕͘� 'ĞƌŵĂŶ� :͘� K͕͘� EĂƐƌ� ^͘� ͨ�ĞĐŝƐŝŽŶ� ŵĂŬŝŶŐ� ďĂƐĞĚ� ŽŶ� ƌĞůŝĞĨ�
ĂůŐŽƌŝƚŚŵͩ� 

ϭϬ͘ ʧ̸̨̡̛̦̬̌� ʰ͘� ʤ͕͘� ʧ̸̨̛̛̱̬̦̏� ʤ͘� ʥ͘� ͨˁ̛̭̯̖̥̌� ̨̨̭̥̖̭̯̦̜̏� ̨̬̯̼̌̍� ̭�
̛̬̖̱̣̯̯̥̽̌̌̚�̨̨̨̨̛̛̯̥̯̬̦̦̌̏̌̏̌̐̚�̨̛̛̯̖̭̯̬̦̏̌́ͩ� 

ϭϭ͘ ʪ̸̡̛̛̦̣̌̽� ʦ͘� ʦ͕͘� ʿ̡̨̬̼̯̏� ʦ͘� ʤ͘� ͨʿ̶̛̛̬̦̪̼� ̨̨̛̛̖̥̪̯̖̦̯̦̭̯̔� ̛�
̡̨̨̛̦̖̬̖̦̯̦̭̯̏̐�̏�̨̛̣̭̯̍̌�̶̛̛̛̥̬̐̌�̵̦̦̼̔̌ͩ� 

ϭϮ͘ ʪ̨̛̖̦̭̏�ʦ͘�ʤ͕͘�ˇ̨̨̖̬̔̏�ʿ͘�ʤ͘�ͨʶ̴̶̡̛̛̛̣̭̭̌̌́�̴̡̨̖̖̯̔̏�̨̡̛̛̪̹̪̦̔̌�̭�
̨̨̛̛̭̪̣̦̖̥̽̏̌̚�̵̨̦̖̜̬̦̦̼�̭̖̯̖̜ͩ� 

ϭϯ͘ ʪ̨̬̔̚� ʿ͘� ˁ͘� ͨʸ̨̡̨̣̦̌̽-̸̨̛̱̭̯̯̖̣̦̖̏̏̽� ̵̨̛̛̖̹̬̦̖̏̌� ̣̔́� ̶̛̛̭̖̥̖̦̯̐̌�
̡̬̼̦̌ͩ� 

ϭϰ͘ ʯ̡̨̖̬̌� ʪ͘� ʦ͕͘� ʸ̶̡̛̛̛̪̦̜� ʦ͘� ʤ͘� ͨʤ̨̛̣̬̯̥̐� ̶̡̨̡̛̛̬̬̖� ̶̨̡̛̛̪̬̖�
̸̨̨̨̨̨̦̭̯̬̦̔̐�̨̦̥̖̬̌ͩ� 

ϭϱ͘ ʰ̛̦̦̏̌� ʻ͘� ˁ͕͘� ˀ̨̨̥̦̌̏� ʤ͘� ʤ͘� ͨˁ̛̬̦̖̦̖̌̏� ̨̨̛̣̬̯̥̌̐̏� ̶̡̛̛̛̣̭̯̖̬̌̌̚� ̏�
̸̖̌̔̌̚�̨̨̡̛̬̯̍̌̍�'W^�̵̦̦̼̔̌ͩ� 

ϭϲ͘ ʰ̡̦̏̌̀� ʤ͘� ʰ͕͘� ʶ̨̡̣̪̯̌̌� ʰ͘� ʤ͕͘� ˋ̨̛̛̭̍̏� ʰ͘� ʦ͘� ͨʿ̛̛̬̥̖̦̖̦̖� ̡̼́̌̚�
̨̨̛̛̪̬̬̥̥̬̦̐̌̏̌́�^ĐĂůĂ�̏�̛̛̬̖̹̖̦�̸̌̔̌̚�̨̨̡̛̬̯̍̌̍�̵̦̦̼̔̌ͩ� 

ϭϳ͘ ʶ̦̌̔̌� ʤ� ʺ͕͘� ˁ̶̨̦̖̌̌̏̚� ʰ͘� ʤ͘� ͨʪ̡̨̛̛̖̯̖̯̬̦̖̏̌� ̸̛̛̦̣̌́� ̡̨̭̬̼̯̜�
̴̶̨̛̛̛̦̬̥̌� ̏� ̶̴̵̨̛̬̼̏� ̵̨̛̛̬̙̖̦̍̌́̚� ̭� ̨̨̛̛̭̪̣̦̖̥̽̏̌̚� ̨̨̥̖̯̔̏�
̨̨̛̥̹̦̦̌̐�̸̨̛̱̖̦̍́ͩ� 

ϭϴ͘ ʶ̨̣̹̌̌� ʤ͘� ʸ͕͘� ˈ̨̨̡̨̬̦̖� ʺ͘� ʿ͕͘� ʺ̶̡̛̖̱̦̖̜̔� ʺ͘� ʺ͘� ͨˁ̛̭̯̖̥̌� ̣̔́�
̨̨̨̛̛̪̬̦̬̦̐̏̌́̚�̨̨̛̪̪̱̣̬̦̭̯́�̶̡̛̛̪̱̣̜̍̌ͩ 

ϭϵ͘ ʶ̬̥̌̌̚� ʤ͘� ʺ͕͘� ʧ̸̨̛̛̱̬̦̏� ʤ͘� ʥ͘� ͨ˃̵̨̨̛̛̖̦̣̐� ̨̭̯̱̪̔̌� ̡� ̶̴̨̛̬̼̥̏�
̨̱̭̯̬̜̭̯̥̏̌�̣̔́�̣̖̜̀̔�̭�̸̨̛̛̬̦̖̦̦̼̥̐̌�̨̨̨̛̥̙̦̭̯̥̏́ͩ̚ 

ϮϬ͘ ʶ̛̭̖̣̽�ʤ͘�ʻ͕͘�ʧ̨̨̣̯̏̌̌́�ʫ͘�ʤ͘�ͨʧ̴̸̡̛̬̖̭̌̌́�̶̛̛̛̱̣̏̌̌́̚̚�̸̵̡̛̛̛̭̯̯̭̯̖̭̌�
̵̦̦̼̔̌�̏�̨̛̬̯̱̣̦̜̏̌̽�̨̛̬̖̣̦̭̯̌̽ͩ�� 

Ϯϭ͘ ʶ̛̏̌�ʦ͘�ˁ͕͘�ʥ̨̨̛̬̭̏�ʪ͘�ʦ͘�ͨˌ̨̣̦̼̌̍�̛̬̭̪̬̖̖̣̖̦̌̔́�̨̨̛̯̖̯̭̯̖̦̦̭̯̏̏�̨̪�
̨̪̬̭̥̌̌̚�̡̨̥̦̌̔�̛�̸̨̡̛̛̭̯̦�̨̛̭̼̯̜̍ͩ 

ϮϮ͘ ʶ̨̬̌̽̚�ˀ͘�ʦ͕͘�ʻ̶̨̡̛̬̜̌̏�ʤ͘�ʤ͘�ͨˑ̡̛̛̬̭̯̏̌�̡̡̌�̨̭̬̖̭̯̔̏�̣̔́�̶̨̛̛̛̛̪̯̥̌̚�
̵̨̯̬̦̭̪̬̯̦̼̌�̨̨̡̨̪̯̏�̛̛̪̬̖̪̬̯̜̔́ͩ� 
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Ϯϯ͘ ʶ̸̨̡̛̱̬̦� ʤ͘� ʦ͕͘� ˁ̨̌̔̏� ʦ͘� ˁ͘� ͨʤ̛̦̣̌̚� ̶̨̪̬̖̭̭̌� ̛̛̪̬̦̯́́� ̛̬̖̹̖̦́� ̏�
̨̛̥̖̣̔� ̨̨̦̖̜̬̭̖̯̖̜̏� ̴̶̡̡̛̛̛̛̣̭̭̌̌� ̨̨̥̖̯̥̔� ̵̨̡̣̣̦̼̌̽� ̵̛̣̦̖̜̦̼�
̶̨̡̛̛̪̪̬̭̥̜̌̌ͩ 

Ϯϰ͘ ʸ̶̡̛̪̌̌́� ʻ͘� ʦ͕͘� ʰ̡̦̯̐̌̀� ˃͘� ʤ͘� ͨ˃̶̛̣̼̌̍� ̨̛̭̥̖̬̯̦̭̯� ̦̌� ̨̪̙̬̖̌� ̡̡̌�
̨̨̭̦̏̌� ̣̔́� ̴̶̨̛̛̯̬̦̭̬̥̌̌� ̨̡̛̛̥̖̯̔� ̶̨̡̛̖̦� ̨̨̛̛̭̯̥̭̯� ̸̸̨̡̨̖̣̖̖̭̜̏�
̛̛̙̦ͩ̚� 

Ϯϱ͘ ʸ̨̪̪̌�ʤ͘�ʰ͕͘�ʥ̨̨̬̍̏̌�˃͘�ˁ͕͘�ʶ̶̨̱̦̖̏̌̚�ʽ͘�ʦ͘�ͨʺ̨̨̛̛̖̣̬̦̖̔̏̌�̶̨̪̬̖̭̭̌�
̨̣̖̬̦̜̌̚� ̨̡̛̛̪̬̹̏� ̨̛̯̖̬̭̯̜̏� ̏� ̡̛̛̬̖̥̦� ̛̪̬� ̴̨̨̛̛̛̬̥̬̦̏̌� ϯĚ�
̡̭̯̬̱̯̱̬ͩ� 

Ϯϲ͘ ʸ̵̨̬́� ˃͘� ʦ͕͘� ʿ̶̨̨̨̡̛̬̣̜̏� ʦ͘� ʻ͕͘� ˃̴̸̨̨̛̛̬̥̏� ʤ͘� ˇ͕͘� ʯ̵̬̖̌̌̽̏� ʦ͘� ʤ͘�
ͨˁ̨̬̖̥̖̦̦̏̌́�̨̡̨̼̭̦̬̱̙̖̦̦̏̌̐̌́�̛�̛̥̭̹̯̬̱̖̥̌̌̍̌́�̛̭̭̯̖̥̌ͩ 

Ϯϳ͘ ʸ̸̨̍̌�ˁ͘�ʦ͕͘�ʺ̡̨̖̬̱̣̏�ˀ͘�ʰ͕͘�ʤ̸̡̛̱̣�ʦ͘�ʻ͘�ͨʽ�̛̛̛̪̬̥̖̦̖̦�̸̵̡̛̛̛̭̯̯̭̯̖̭̌�
̨̨̥̖̯̔̏�̏�̨̛̭̯̖̦̦̣̖̐̌̌̌̚�̴̸̵̡̛̛̬̖̭̐̌�̨̛̛̬̙̖̦̜̍̌ͩ̚� 

Ϯϴ͘ >ŽďĂĐŚ� s͘� /͕͘�DĞƌŬƵůŽǀ� Z͘� /͕͘� >ŽďĂĐŚ� ^͘� s͘�ͨ^ƚĂƟƐƟĐĂů� &ŽƌĞĐĂƐƟŶŐ� ŽĨ� ƉĂŶĞů�
ĚĂƚĂ�ďĂƐĞĚ�ŽŶ�ƐƚĂƚĞ�ƐƉĂĐĞ�ŵŽĚĞůƐͩ� 

Ϯϵ͘ DĂ�:ƵŶ͕�ZĞŶ�yƵŶŚƵĂŶ͕�dƐǀŝĂƚŬŽƵ͕�s͘�zƵ͕͘�<ŽŶŽƉĞůŬŽ͕�s͘�<͘�ͨWĂƌĂůůĞů�ƐŬĞůĞƚŽŶ�
ĂůŐŽƌŝƚŚŵ�ǁŝƚŚ�ŽŶĞ-ƐƵďŝƚĞƌĂƟŽŶͩ� 

ϯϬ͘ ʺ̨̡̨̙̖̦̏̌�ʫ͘�ʦ͕͘�ʿ̨̨̬̥̦̌̌̏�ʤ͘�ʰ͘�ͨʺ̨̖̯̔�̶̛̛̬̖̌̐̐̌�̨̨̡̨̪̯̏�̵̦̦̼̔̌�̏�
̸̵̌̔̌̌̚�̶̨̡̛̛̛̣̣̌̌̚�̨̪̬̣̖̥̍ͩ� 

ϯϭ͘ DƵŬŚĂ�s͘�^͕͘�<ĂŬŽ�E͘�&͘�ͨ�ƵĂů�ĐŽŶƚƌŽů�ŽĨ�ŵƵůƟĚŝŵĞŶƐŝŽŶĂů-ŵĂƚƌŝǆ�ƐƚŽĐŚĂƐƟĐ�
ŽďũĞĐƚƐͩ� 

ϯϮ͘ ʻ̴̨̖̘̔̏� ʪ͘� ˁ͕͘� ʶ̸̨̛̛̱̬̣̏� ʦ͘� ʦ͕͘� ʿ̡̦̭̌̌̀� ʺ͘� ʻ͘� ͨʽ̨̨̛̭̦̦̖̍̏̌�
̴̶̵̡̡̨̛̛̛̣̭̭̦̦̼̌̌� ̡̨̛̪̬̦̌̏̚� ̣̔́� ̨̛̬̭̪̦̦̌̌̏̌́̚� ̵̨̨̥̣̼̭̯̦̼̌̏�
̵̣̖̯̯̖̣̦̼̌̽� ̨̪̪̬̯̌̌̌̏� ̏� ̸̡̨̡̨̛̣̖̯̬̭̯̯̖̭̜̾̌� ̛̭̭̯̖̥̖� ̨̛̪̭̭̦̜̌̏�
̶̨̡̛̛̣̌ͩ� 

ϯϯ͘ ʻ̡̨̖̭̯̖̬̖̦̏� ˁ͘� ʻ͕͘� ˇ̨̨̖̬̔̏� ʿ͘� ʤ͕͘� ʪ̨̛̖̦̭̏� ʦ͘� ʤ͘� ͨʰ̨̨̛̭̪̣̦̖̽̏̌̚�
̸̵̨̭̖̬̯̦̼̏�̵̨̦̖̜̬̦̦̼�̭̖̯̖̜�̣̔́�̴̶̡̡̛̛̛̛̣̭̭̌̌�̛�̛̦̣̌̌̌̚�̨̨̛̯̦̣̦̭̯̌̽�
̡̨̯̖̭̯̏ͩ� 

ϯϰ͘ ʻ̶̨̡̛̛̜̏�ʰ͘�ʽ͕͘�ˌ̛̛̣̦�ʸ͘�˓͘�ͨdKE͗�dĞůĞŐƌĂŵ�KƉĞŶ�EĞƚǁŽƌŬͩ� 

ϯϱ͘ ʽ̡̨̛̣̖̜̦̏� ʤ͘� ʤ͕͘� ˁ̨̨̡̛̬̦� ʤ͘� ʤ͘� ͨʿ̨̨̨̛̛̬̦̬̦̖̐̏̌̚� ̸̛̦̖̦̜̌̚�
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̶̵̡̨̛̭̪̣̱̯̦̦̼̾̌̌� ̨̪̬̥̖̯̬̌̌̏� ̶̡̨̡̨̨̨̛̛̯̖̣̖̥̥̱̦̦̦̌̐� ̨̨̨̛̬̱̦̍̔̏̌́�
̭�̨̨̛̛̭̪̣̦̖̥̽̏̌̚�̵̨̦̖̜̬̦̦̼�̭̖̯̖̜ͩ� 

ϯϲ͘ ʿ̨̖̯̬̏� ʤ͘� ʦ͕͘� ˇ̨̨̬̣̏� ʰ͘� ʰ͘� ͨʰ̨̨̛̭̪̣̦̖̽̏̌̚� ̡̨̨̥̬̭̌̏� ̣̔́�
̶̨̛̛̛̯̥̯̌̏̌̌̚�̶̨̨̪̬̖̭̭̏�̵̛̦̙̖̦̖̬̦̼����-̛̭̭̯̖̥ͩ� 

ϯϳ͘ ʿ̨̛̦̯̱̭̏� ʪ͘� ʻ͕͘� ʸ̡̨̯̱̹̌� ʪ͘� ʰ͘� ͨʰ̴̶̨̨̛̦̬̥̦̦̼̖̌� ̛̭̭̯̖̥̼�
̴̶̡̛̛̛̛̛̖̦̯̔̌�̡̨̨̛̬̱̪̭̦̜�̨̛̛̪̪̭̔ͩ 

ϯϴ͘ ʿ̨̨̛̣̱̬̦̦̔̏́�ˁ͘�ʺ͕͘�ʻ̡̨̖̭̯̖̬̖̦̏�ˁ͘�ʻ͘�ͨʺ̨̖̯̼̔�̨̬̼̍̽̍�̨̭�̨̭̪̥̥̌�̏�
sŽ/W�̴̨̛̛̯̖̣̖̦ͩ 

ϯϵ͘ ʿ̨̯̬̖̌̌̏�ʦ͘�ʦ͘�ͨʤ̨̛̣̬̯̥̐�̨̨̛̪̭̯̬̖̦́�̸̡̨̛̭̖̥̦̯̖̭̜̌�̛̭̖̯�̭�̨̨̡̨̬̯̜̍̌̍�
̨̛̛̥̖̭̯̥̖̦̜�̡̯̖̭̯͕̌�̨̨̭̦̦̦̼̜̏̌�̦̌�̨̛̣̖̔̌̐�̭�̨̨̪̣̯̖̣̖̥̽̏̌ͩ̚� 

ϰϬ͘ ˀ̨̨̥̦̌̏� ʤ͘� ʤ͕͘� ʰ̛̦̦̏̌� ʻ͘� ˁ͘� ͨʿ̛̛̬̥̖̦̖̦̖� ̨̨̥̖̯̔̏� ̨̨̨̨̖̬̯̦̭̯̦̏́̐�
̸̡̨̨̛̯̖̥̯̖̭̌̐� ̨̨̛̛̥̖̣̬̦̔̏̌́� ̣̔́� ̛̦̣̌̌̌̚� ̴̡̨̖̖̯̔̏� ̏� ̨̨̪̬̬̥̥̦̥̐̌�
̸̨̛̛̖̭̪̖̖̦̍ͩ 

ϰϭ͘ ˁ̹̌̍̌̔̌� ʺ͘� ʤ͕͘� ʿ̨̖̯̬̏� ʤ͘� ʦ͕͘� ˔̸̨̛̬̹̖̏� ʪ͘� ʰ͘� ͨʤ̶̨̛̛̯̥̯̏̌̌́̚�
̵̡̨̛̥̬̖̯̦̼̌̐̏� ̡̛̥̪̦̜̌̌� ̛̪̬� ̨̨̛̪̥̺� ̨̛̱̦̖̬̭̣̦̜̏̌̽� ̛̭̭̯̖̥̼�
̶̨̛̛̛̯̥̯̌̏̌̌̚�̸̌̔̌ͩ̚� 

ϰϮ͘ ˁ̸̡̛̭̖̌̏� ʤ͘� ʦ͕͘� ˁ̨̯̖̬̙̦̌̏� ʺ͘� ʦ͕͘� ʶ̸̨̛̛̣̥̏� ʺ͘� ʤ͘� ͨʤ̨̛̣̬̯̥̼̐�
̨̨̛̥̹̦̦̌̐� ̸̨̛̱̖̦̍́� ̏� ̵̨̛̛̪̬̣̙̖̦́� ̣̔́� ̸̛̛̱̖̦́̚� ̵̨̛̦̭̯̬̦̦̼̌�
̡̨̼́̏ͩ̚� 

ϰϯ͘ ˁ̨̡̘̦̌̏� ʦ͘� ʤ͕͘� ʺ̖̖̖̔̏̔̏� ˁ͘� ʤ͕͘� ˁ̶̖̣̖̖̔� ʦ͘� ʻ͘� ͨʿ̨̨̛̭̯̬̖̦̖�
̴̡̡̨̛̛̣̭̭̯̬̌̌̌� ̡̨̯̖̭̯̏� ̦̌� ̨̖̭̯̖̭̯̖̦̦̥̏� ̡̼̖́̚� ̭� ̨̨̛̛̭̪̣̦̖̥̽̏̌̚�
̵̨̛̪̬̥̖̯̬̦̦̼̌̌̏̌̚�̨̨̹̣̦̌̍̏ͩ 

ϰϰ͘ ˁ̡̛̛̦̬̭̜̏̌� ʺ͘� ʦ͕͘� ˔̨̡̛̬̥̣� ˁ͘� ʻ͕͘� ˈ̡̨̬̥̖̦̌̏� ʤ͘� ˁ͕͘� ʯ̡̨̜̌� ʫ͘� ʦ͘�
ͨʤ̶̛̪̯̔̌̌́� ̨̱̭̯̬̜̭̯̏̌� ̨̨̨̨̪̭̣̖̯̖̣̦̔̏̌̽̐� ̶̨̨̡̨̨̨̛̛̬̣̦̦̌̔̌̐�
̨̛̬̭̪̦̦̌̌̏̌́̚�̡�̨̨̪̬̭̯̬̦̭̯̖̦̦̜̌̏�̶̨̛̛̛̬̖̦̯̌�̶̛̖̣ͩ� 

ϰϱ͘ ˁ̸̨̨̛̛̭̦̏� ʫ͘� ˁ͕͘� ʮ̡̱� ʫ͘� ʫ͘� ͨˁ̸̡̨̛̛̯̯̭̯̖̭̖̌� ̨̨̛̪̭̯̬̖̦̖� ̸̡̨̛̯̔̌̏�
̨̨̜̍̌̏̚�̸̨̭̣̱̜̦̜̌�̸̛̛̖̣̦̼̏�̦̌�̨̨̭̦̖̏�̴̶̡̛̣̱̯̱̜̌�̴̸̵̡̛̛̛̖̭̚�̛̭̭̯̖̥ͩ� 

ϰϲ͘ ˉ̶̨̨̬̖̬̖̌̐̔̏� ʪ͘� ʦ͘� ͨʶ̴̶̡̛̛̛̣̭̭̌̌́� ̨̨̨̨̬̖̦̭̦̏̔̐� ̨̨̨̪̬̬̥̥̦̐̌̐�
̸̨̛̖̭̪̖̖̦̍́�̨̪�̨̨̭̪̭̱̍�̛̦̖̬̖̦̏̔́ͩ 

ϰϳ͘ ˄̸̨̛̬̦̍̌̏� ʤ͘� ʰ͕͘� ʶ̦̌̔̌� ʤ͘� ʺ͘� ͨˀ̛̛̭̹̬̖̦̖̌� ̨̨̨̥̙̦̭̯̖̜̏̚� ̡̼́̌̚�
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̡̛̬̥̖̯̌̚��/D>�̣̔́�̨̛̭̦̔̌́̚�̵̡̛̦̯̖̣̣̖̯̱̣̦̼̌̽�̸̯̌-̨̨̯̍̏ͩ 

ϰϴ͘ ˄̸̨̛̬̦̍̌̏� ʿ͘� ʿ͕͘� ʥ̡̛̬̀� ʰ͘� ʤ͕͘� ʿ̨̡̨̡̛̣̦̭̏� ʺ͘� ʪ͘� ͨʤ̛̦̣̌̚�
̵̶̨̛̛̛̛̭̦̬̦̌̚�̵̨̦̖̜̬̦̦̼�̭̖̯̖̜�̏�̡̨̛̪̬̣̦̜̌̔�̴̡̨̛̛̛̬̪̯̬̐̌ͩ� 

ϰϵ͘ ˇ̨̨̬̣̏�ʰ͘�ʰ͘�ͨʿ̨̨̛̭̯̬̖̦̖�̵̡̨̨̛̭̬̬̖̣̬̦̦̼̏̌�̵̨̡̛̛̦̖̬̭̏̏�̶̨̨̪̬̖̭̭̏ͩ 

ϱϬ͘ ˇ̨̖̭̖̖̔̏� ʪ͘� ˁ͕͘� ˌ̛̛̣̦� ʸ͘� ˓͘� ͨʽ̡̛̻̖̯̦̍̏̌́� ̶̨̡̖̦̌� ̨̛̣̖̦̜̌̍̏̌̚�
̨̛̬̯̦̐̌�̦̌�̨̨̭̦̖̏�̸̡̡̨̨̛̱̭̯̖̭̌̐�̛̦̣̌̌̌̚�̨̨̣̭̐̌ͩ� 

ϱϭ͘ �ŚĞƉĞůĞǀĂ�D͕͘�zĂƚƐŬŽƵ�D͕͘�EĂǌĂƌŽǀ�W͘�ͨdŚĞ�ƐƚĂƟƐƟĐĂů�ƐƚĂďŝůŝƚǇ�ŽĨ�ĐŽŶƐĞŶƐƵƐ�
ŝŶĚĞƉĞŶĚĞŶƚ�ĐŽŵƉŽŶĞŶƚ�ĂŶĂůǇƐŝƐ�ĨŽƌ�ZE�-^ĞƋ�ĚĂƚĂ�ŝŶ�ĐĂŶĐĞƌ�ƌĞƐĞĂƌĐŚͩ� 

ϱϮ͘ ˋ̡̖̬̦́�ʤ͘�ʰ͕͘� ʿ̨̨̛̯̯̭̦̌�ˁ͘� ʤ͘� ͨˁ̛̬̦̯̖̣̦̌̏̽̌́� ̵̡̡̛̛̬̯̖̬̭̯̌̌̌�̨̨̥̖̯̔̏�
̛̼̣̖̦̏́̏́�̛�̴̶̡̛̛̛̛̛̖̦̯̔̌�̡̨̛̬̭̏ͩ� 

ϱϯ͘ ZĞŶ�yƵŶŚƵĂŶ͕�DĂ�:ƵŶ͕�<ŽŶŽƉĞůŬŽ�s͘�<͘�ͨ�Ŷ�ŝŵƉƌŽǀĞĚ�ĨŽƌŵŝŶŐ��ůŐŽƌŝƚŚŵ�ŽĨ�
�ƌƌŽƌ-WĂƩĞƌŶƐ�ĨŽƌ�dǁŽ-�ŝŵĞŶƐŝŽŶĂů��ŽĚĞƐͩ� 

ϱϰ͘ ˔̶̡̨̏� ʻ͘� ʻ͕͘� ʶ̡̛̣̥̱� ʰ͘� ʦ͕͘� ˁ̡̡̱̦̌� ʦ͘� ʦ͕͘� ʧ̛̬̦̖̏� ʦ͘� ʦ͘�ͨʶ̴̶̡̛̛̛̣̭̭̌̌́�
̨̡̥̣̖̱̣�ˀʻʶͩ 

ϱϱ͘ ˔̶̡̨̏� ʻ͘� ʻ͕͘� ˁ̡̡̱̦̌� ʦ͘� ʦ͕͘� ʧ̛̬̦̖̏� ʦ͘� ʦ͘�ͨʤ̸̨̡̨̛̯̥̯̖̭̖̏̌� ̨̛̪̬̖̖̣̖̦̖̔�
̵̨̡̯̬̼̯̼� ̨̡̬̥̌� ̸̛̛̭̯̼̦̏̌́� ̏� ̵̨̡̥̣̖̱̣̌� ˀʻʶ� ̸̨̡̖̣̖̏̌� ̭�
̨̨̛̛̭̪̣̦̖̥̽̏̌̚�̨̨̛̣̬̯̥̌̐̏�̶̡̨̛̛̛̖̯̬̏̌̚�̛�̴̶̡̡̛̛̛̛̣̭̭̌̌ͩ 
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�СЕКЦИЯ «ПРОЕКТИРОВАНИЕ 
ВСТРАИВАЕМЫХ СИСТЕМ» 

 

ʿ̬̖̭̖̯̖̣̔̔̌̽�—�̯̦͕̔͘͘͘�̶̨̖̦̯̔�ʤ͘ʤ͘ ʰ̡̦̏̌̀ 

ϭ͘ ʥ̨̛̛̣̍�ʿ͘�ʻ͘�ͨˑ̡̨̛̭̪̖̬̥̖̦̯̣̦̖̌̽�̨̛̛̭̭̣̖̦̖̔̏̌�̨̛̣̬̯̥̌̐̌�̛̼̖̣̖̦̏̔́�
̨̛̪̭̭̯̖̥̔�̵̭̦̦̼ͨ̏́̌ͩ̚�̵̱̣̖̼̍̏�̴̶̡̛̱̦̜ͩ 

Ϯ͘ ʥ̨̨̡̛̬̭̜̏�ʺ͘�ʤ͕͘�ʧ̡̨̬̌̍�ʤ͘�ʻ͘�ͨˇ̨̬̥̯̌�WK^/d�̡̡̌�̴̨̬̥̯̌�̛̪̬̖̭̯̣̖̦̔̌̏́�
̸̵̨̛̭̣̼̏�̸̛̦̖̦̜̌̚�̏�̵̨̦̖̜̬̦̦̼�̵̭̖̯́�̦̌�̵̨̱̭̯̬̜̭̯̏̌�̨̨̛̪̬̬̥̥̬̱̖̥̜̐̌�
̨̡̛̛̣̐ͩ� 

ϯ͘ ʦ̸̡̛̛̦̱̔� ʦ͘� ʻ͕͘� ʰ̡̦̏̌̀� ʤ͘� ʤ͘� ͨʸ̸̡̡̛̖̭̖̭̌́� ̴̶̨̡̛̱̭̍̌́� ̡̡̌� ̨̨̭̪̭̍�
̛̦̖̬̖̦̏̔́� ̵̨̦̼̏̔́� ̡̨̦̌̏̚� ̏� ̵̨̛̭̦̼̖̔� ̡̨̼̔� ̨̪̬̬̥̥̐̌� ̛� ̵̨̡̪̬̖̯̦̼�
̨̛̛̪̭̦̜̌ͩ 

ϰ͘ ʸ̶̸̛̖̦̖̏̌̏� ʦ͘� ʤ͘� ͨʿ̸̨̛̭̖̭̖̬̪̼̺̖̖̏̔̏̌̀� ̨̛̛̯̖̭̯̬̦̖̏̌� ʽʯ˄�
̵̛̭̯̬̖̥̼̏̌̏̌�̛̭̭̯̖̥ͩ 

ϱ͘ ʶ̬̹̌̔̌� ˁ͘� ʻ͘� ͨʤ̨̛̣̬̯̥̐� ̡̨̨̛̛̻̦̯̦̔̀̏̐̚� ̨̛̬̣̙̖̦̌́̚� ̛̭̭̯̖̥̼�
̨̨̪̣̦̭̯̽̀�̵̨̪̬̖̖̣̖̦̦̼̔�̵̱̣̖̼̍̏�̴̶̡̛̱̦̜ͩ� 

ϲ͘ ʶ̸̡̛̛̦̭̜̌� ʺ͘� ʦ͕͘� ˁ̸̡̛̯̦̖̌̏� ʤ͘� ʦ͘� ͨʶ̨̦̖̜̖̬̦̼̜̏� ̶̨̨̪̬̖̭̭̬� ̵̹̾-
̴̶̡̛̛̱̦�^,�-Ϯϱϲͩ 

ϳ͘ ʶ̡̨̛̛̬̖̦� ʻ͘� ʤ͘� ͨ˄̛̭̯̬̦̖̦̖̌� ̵̛̛̛̖̬̬̌� ̵̨̛̯̬̦̭̯̬̦̼̌̚� ̨̛̛̪̭̦̜̌�
̸̵̨̡̛̛̣̖̭̐�̵̭̖̥ͩ 

ϴ͘ WŽƩŽƐŝŶ� zƵ͘� s͘� ͨKŶ� ďŝ-ĚĞĐŽŵƉŽƐŝƟŽŶ� ŽĨ� ŝŶĐŽŵƉůĞƚĞůǇ� ƐƉĞĐŝĮĞĚ� �ŽŽůĞĂŶ�
ĨƵŶĐƟŽŶƐͩ 

�ʻ̸̨̣̌̌�̏�ϭϮ͘ϬϬ ʤ̱̔͘�ϰϭϭ͕�̡̨̬̪̱̭�ϱ 
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ϵ͘ ˁ̸̡̛̯̦̖̌̏� ʤ͘� ʦ͕͘� ʿ̨̡̛̖̯̬̭̜̏� ʻ͘� ʤ͕͘� ʶ̸̡̛̛̦̭̜̌� ʺ͘� ʦ͘� ͨʿ̶̨̨̬̖̭̭̬� ̵̹̾-
̴̶̡̛̛̱̦�^ĂůƐĂϮϬͬϴͩ 

ϭϬ͘ ˋ̨̛̛̖̬̖̥̭̦̏� ʪ͘� ʰ͕͘� ˋ̨̛̛̖̬̖̥̭̦̏̌� ʸ͘� ʪ͘� ͨʰ̸̛̣̖̖̦̖̏̚� ̸̵̨̡̛̛̣̖̭̐�
̛̱̬̦̖̦̜̌̏�̛̚�̨̛̛̪̭̦̌́�ʶʺʽʿ�̵̭̖̥̼�̦̌�^W/��ͩ 

ϭϭ͘ ˌ̥̼̦̌̌� ʤ͘�˓͕͘� ʰ̡̦̏̌̀�ʤ͘� ʤ͘� ͨʤ̛̦̣̌̚� ̸̵̛̛̭̥̥̖̯̬̦̼� ̪̱̯̖̜�̴̸̡̛̛̛̖̭̚�
̡̨̨̛̦̖̣̦̬̱̖̥̜�̴̶̡̛̛̱̦�̦̌�&W'�ͩ 
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СЕКЦИЯ «МАТЕМАТИЧЕСКОЕ  

МОДЕЛИРОВАНИЕ И КОМПЬЮТЕРНАЯ  

ГРАФИКА» 

 

ʿ̬̖̭̖̯̖̣̔̔̌̽�—�̯̦͕̔͘͘͘�̴̨̨̪̬̖̭̭̬�ˁ͘ʦ͘ ʶ̨̨̨̣̭̏ 

ϭ͘ ʤ̸̡̨̥̖̣̖̦̽�ʻ͘�ʿ͕͘�ˌ̨̨̬̦̌̏̌�ʫ͘�ʰ͕͘�ˌ̨̨̬̦̌̏̌�ʽ͘�ʤ͘�ͨʶ̶̶̨̛̦̖̪́�̡̨̥̪̽̀Ͳ
̨̨̯̖̬̦̐�̨̨̛̛̥̖̣̬̦̔̏̌́�̸̨̨̨̨̪̦̌̏̔̐�̨̡̭̯̌ͩ� 

Ϯ͘ ʦ̡̨̛̺̣̌�ʤ͘�ʿ͘�ͨʿ̛̛̬̥̖̦̖̦̖�̡̨̨̛̖̭̬̪̯̬̔̏�̛̪̬�̛̛̛̦̪̭̦̌̌�̯̬̦̭̪̜̣̖̬̌̌̌�
̦̌�̛̪̬̥̖̬̖�̯̬̦̭̪̜̣̖̬̌̌̌�̛̚��η�̏��Ăƌƚͩ 

ϯ͘ ʦ̸̡̛̛̦̱̔�ʦ͘�ʻ͕͘�ʤ̡̛̣̹̖̭̜̽̏�ʤ͘�ʦ͕͘�ʥ̨̼̭̏�ˁ͘�ʤ͘�ͨʿ̨̨̬̬̥̥̦̐̌-̪̪̬̯̦̌̌̌̌́�
̛̭̭̯̖̥̌�̵̯̌̏̌̌̚�̛̛̙̖̦̜̔̏�̡̬̱ͩ 

ϰ͘ ʧ̨̨̣̯̏̌̌́� ʫ͘� ʤ͕͘� ˁ̨̌̔̏� ʦ͘� ˁ͘� ͨʽ̶̡̖̦̌� ̸̡̖̭̯̌̏̌� ̨̬̖̱̣̯̯̽̌̏̚� ̨̨̛̣̬̯̥̌̐̏�
̵̨̯̬̖̥̖̬̦̜�̶̡̨̡̛̛̬̖̦̭̯̬̱�̶̭̖̦ͩ� 

ϱ͘ ʧ̡̨̬̌̍� ʤ͘� ʻ͕͘� ʥ̨̨̡̛̬̭̜̏� ʺ͘� ʤ͘� ͨʽ� ̵̡̨̨̦̖̯̬̼� ̵̨̥̖̯̔̌� ̴̶̡̡̛̛̛̛̣̭̭̌̌�
;̨̪̭̖̏̔Ϳ̵̨̛̬̥̦̦̼̌̏�̵̨̨̨̦̬̦̼̔̔�̨̪̬̭̯̬̦̭̯̌̏�̭�̨̨̪̥̺̽̀�̛̭̭̯̖̥�̡̨̥̪̽Ͳ
̨̯̖̬̦̜̀�̡̛̛̥̯̖̥̯̌̌ͩ 

ϲ͘ ʺ̨̙̖̜�ʻ͘�ʿ͘�ͨʽ̨̨̦̬̦̼̖̔̔�̨̪̬̭̯̬̦̭̯̌̏̌�̨̭�̨̛̭̦̭̯̥̏́́̚�̨̦̖̦̱̣̖̜̏�̡̛̬Ͳ
̛̦̼̏ͩ̚ 

ϳ͘ ʻ̡̨̖̭̯̖̬̖̦̏�ˁ͘�ʻ͕͘�ʻ̡̨̛̣̌̏�ʦ͘�ʻ͘�ͨʿ̛̛̬̥̖̦̖̦̖�̸̡̨̨̛̖̦̖̯̖̭̐̐�̨̛̣̬̯̥̌̐̌�
̣̔́�̛̬̖̹̖̦́�̸̌̔̌̚�̨̨̨̥̦̥̖̬̦̜̐�̶̨̛̛̛̛̪̯̥̌ͩ̚ 

ϴ͘ ʿ̸̡̛̦̖̌̏�ʪ͘�ˁ͘�ͨʻ̸̡̡̛̖̣̭̭̖̭̌̌́�̛̬̐̌�ʯ̡̥̖̜̌�̦̌�KƉĞŶ'>ͩ 

ϵ͘ ˀ̨̨̨̭̭̣̏̌�ʶ͘�ˁ͕͘�ʥ̸̡̨̼̏�ʿ͘�ʤ͕͘�ˌ̛̛̣̦�ʸ͘�˓͘�ͨ˃̵̸̡̛̖̦̖̭̌́�̶̛̛̬̖̣̌̌́̚�̛�
̸̡̡̛̛̯̖̭̔̔̌̌́�̶̨̖̦̦̭̯̽�̨̨̬̬̯̦̦̜̌̌̍̌̚�̸̨̨̡̨̛̣̪̖̖̭̜̐̔�̛̬̼̐ͩ 

�ʻ̸̨̣̌̌�̏�ϭϮ͘ϬϬ ʤ̱̔͘�ϰϭϮ͕�̡̨̬̪̱̭�ϱ 
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ϭϬ͘ ˀ̡̨̛̱̔̏̌�ʸ͘�ʦ͕͘�ʶ̨̨̨̣̭̏�ʤ͘�ʤ͘�ͨʥ̨̡̛̛̣̯̖̍̌�̣̔́�̨̨̪̬̣̣̖̣̦̌̌̽̐�̸̨̛̱̖̦̍́�
̵̨̦̖̜̬̦̦̼�̭̖̯̖̜�̏�̶̵̨̨̛̥̱̣̯̪̬̖̭̭̬̦̼̽�̵̛̭̭̯̖̥̌�̭�̨̨̪̥̺̽̀�̨̥̖̯̔̌�̨̬́�
̸̶̛̭̯̌ͩ 

ϭϭ͘ ˁ̶̥̦̖̬̌�ʪ͘�ˁ͘�ͨʺ̨̨̛̛̖̣̬̦̖̔̏̌�̵̵̨̪̖̬̖̦̼̔�̶̨̨̪̬̖̭̭̏�̏�̸̵̡̡̛̛̣̖̯̬̖̭̾�
̶̵̖̪́�̨̨̥̖̯̥̔�̵̪̖̬̖̥̖̦̦̼�̨̨̛̭̭̯̦́́�̨̨̪̭̬̖̭̯̥̔̏�WǇƚŚŽŶͩ 

ϭϮ͘ ˃̸̡̬̦̱̌̌� ʦ͘� ʥ͘� ͨʿ̛̬̥̖̬̼� ̡̨̨̛̦̯̖̣̣̖̯̱̣̦̌̽̐� ̛̦̣̌̌̌̚� ̛� ̶̛̛̛̛̱̣̏̌̌̚̚�
̵̨̖̦̦̼̐̔̌ͩ 

ϭϯ͘ ˃̶̱̬̖�ʫ͘�ʤ͕͘�ʶ̡̛̱̦�ʪ͘�ʿ͘�ͨʤ̨̛̣̬̯̥̼̐�̨̨̛̛̥̖̣̬̦̔̏̌́�̡̛̛̛̦̥̔̌�̨̨̯̖̬̏̔̐�
̯̖̣̌ͩ 

ϭϰ͘ ˋ̨̛̭̯̏̌� ʶ͘� ʽ͕͘� ʧ̸̨̛̛̱̬̦̏� ʤ͘� ʥ͘� ͨʿ̨̨̨̛̛̬̦̬̦̖̐̏̌̚� ̨̨̪̼̐̔� ̭� ̨̨̪̥̺̽̀�
̶̖̪̖̜�ʺ̡̨̬̌̏̌ͩ 
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