
 

ISSN 2072-9502 
 
 
 

 
 
 

ÀÑÒÐÀÕÀÍÑÊÎÃÎ 
ÃÎÑÓÄÀÐÑÒÂÅÍÍÎÃÎ 

ÒÅÕÍÈ×ÅÑÊÎÃÎ 
ÓÍÈÂÅÐÑÈÒÅÒÀ 

 
 

ÑÅÐÈß  
 

ÓÏÐÀÂËÅÍÈÅ,  
ÂÛ×ÈÑËÈÒÅËÜÍÀß ÒÅÕÍÈÊÀ  

È ÈÍÔÎÐÌÀÒÈÊÀ 
ÍÀÓ×ÍÛÉ ÆÓÐÍÀË 

 

ÈÇÄÀÅÒÑß Ñ ÀÏÐÅËß 199Ç ÃÎÄÀ 

ÂÛÕÎÄÈÒ ×ÅÒÛÐÅ ÐÀÇÀ Â ÃÎÄ 

ÈÍÄÅÊÑÈÐÎÂÀÍÈÅ ÆÓÐÍÀËÀ,  
ÂÊËÞ×ÅÍÈÅ Â ÁÀÇÛ ÄÀÍÍÛÕ 

Áàçà äàííûõ Ulrich's Periodicals Directory (ÑØÀ) 
 

Êàòàëîã æóðíàëîâ îòêðûòîãî äîñòóïà – Directory of Open Access Journals, DOAJ (Øâåöèÿ) 
 

Áàçà Applied Science & Technology Source êîìïàíèè EBSCO Publishing (ÑØÀ) 
 

CiteFactor – Êàòàëîã èíäåêñèðîâàíèÿ ìåæäóíàðîäíûõ èññëåäîâàòåëüñêèõ æóðíàëîâ (Êàíàäà) 
 

Îáùåðîññèéñêèé ìàòåìàòè÷åñêèé ïîðòàë Math-Net.ru 
 

Ðîññèéñêèé èíäåêñ íàó÷íîãî öèòèðîâàíèÿ – ÐÈÍÖ (Ðîññèÿ) 
 

Ðåôåðàòèâíûé æóðíàë è áàçà äàííûõ ÂÈÍÈÒÈ ÐÀÍ (Ðîññèÿ) 
 

 
 
 
 
 
 
 

ÀÑÒÐÀÕÀÍÜ 
ÈÇÄÀÒÅËÜÑÒÂÎ ÀÃÒÓ 

4



 

 
Ó×ÐÅÄÈÒÅËÜ 

 

ÔÅÄÅÐÀËÜÍÎÅ ÃÎÑÓÄÀÐÑÒÂÅÍÍÎÅ ÁÞÄÆÅÒÍÎÅ ÎÁÐÀÇÎÂÀÒÅËÜÍÎÅ Ó×ÐÅÆÄÅÍÈÅ 
ÂÛÑØÅÃÎ ÎÁÐÀÇÎÂÀÍÈß 

«Àñòðàõàíñêèé ãîñóäàðñòâåííûé òåõíè÷åñêèé óíèâåðñèòåò» 

 

ÃËÀÂÍÛÉ ÐÅÄÀÊÒÎÐ 
Í. Ò. ÁÅÐÁÅÐÎÂÀ – äîêòîð õèìè÷åñêèõ íàóê, ïðîôåññîð, 

Àñòðàõàíñêèé ãîñóäàðñòâåííûé òåõíè÷åñêèé óíèâåðñèòåò, Ðîññèÿ, Àñòðàõàíü 

ÏÐÅÄÑÅÄÀÒÅËÜ ÐÅÄÀÊÖÈÎÍÍÎÉ ÊÎËËÅÃÈÈ ÑÅÐÈÈ 
Î. Ì. ÏÐÎÒÀËÈÍÑÊÈÉ – äîêòîð òåõíè÷åñêèõ íàóê, ïðîôåññîð, 

Àñòðàõàíñêèé ãîñóäàðñòâåííûé òåõíè÷åñêèé óíèâåðñèòåò, Ðîññèÿ, Àñòðàõàíü 
 
 
 

ÐÅÄÀÊÖÈÎÍÍÀß ÊÎËËÅÃÈß ÑÅÐÈÈ 
Ï. ÁÅÄÍÀÐÆÎÂÀ – PhD, Òåõíèêî-ýêîíîìè÷åñêèé èíñòèòóò â ×åøñêèõ Áóäåéîâèöàõ, ×åõèÿ  
 

Â. Â. ÂßÒÊÈÍ – äîêòîð òåõíè÷åñêèõ íàóê, ïðîôåññîð, Îêëåíäñêèé óíèâåðñèòåò, Îê-
ëåíä, Íîâàÿ Çåëàíäèÿ 
 

Ë. Ñ. ÃÎÐÄÅÅÂ – äîêòîð òåõíè÷åñêèõ íàóê, ïðîôåññîð, Ðîññèéñêèé õèìèêî-
òåõíîëîãè÷åñêèé óíèâåðñèòåò èì. Ä. È. Ìåíäåëååâà, Ìîñêâà, Ðîññèÿ 
 

È. Þ. ÊÂßÒÊÎÂÑÊÀß – äîêòîð òåõíè÷åñêèõ íàóê, ïðîôåññîð, Àñòðàõàíñêèé ãîñóäàð-
ñòâåííûé òåõíè÷åñêèé óíèâåðñèòåò, Àñòðàõàíü, Ðîññèÿ 
 

Þ. ÊÈÕÎ – êàíäèäàò òåõíè÷åñêèõ íàóê, çàñëóæåííûé ïðîôåññîð, Òàðòóñêèé óíèâåð-
ñèòåò, Òàðòó, Ýñòîíèÿ  
 

Þ. À. ÊÎÌÈÑÑÀÐÎÂ – äîêòîð òåõíè÷åñêèõ íàóê, ïðîôåññîð, Ðîññèéñêèé õèìèêî-
òåõíîëîãè÷åñêèé óíèâåðñèòåò èì. Ä. È. Ìåíäåëååâà, Ìîñêâà, Ðîññèÿ  
 

À. Ñ. ÊÓÐÛË¨Â – êàíäèäàò òåõíè÷åñêèõ íàóê, ïðîôåññîð, Àñòðàõàíñêèé ãîñóäàðñòâåí-
íûé òåõíè÷åñêèé óíèâåðñèòåò, Àñòðàõàíü, Ðîññèÿ 
 

Ã. À. ÏÎÏÎÂ – äîêòîð òåõíè÷åñêèõ íàóê, ïðîôåññîð, Àñòðàõàíñêèé ãîñóäàðñòâåííûé 
òåõíè÷åñêèé óíèâåðñèòåò, Àñòðàõàíü, Ðîññèÿ 
 

Ä. ÑÌÅÒÀÍÎÂÀ – RNDr, Òåõíèêî-ýêîíîìè÷åñêèé èíñòèòóò â ×åøñêèõ Áóäåéîâèöàõ, ×åõèÿ 
 

Â. Ô. ØÓÐØÅÂ – äîêòîð òåõíè÷åñêèõ íàóê, ïðîôåññîð, Àñòðàõàíñêèé ãîñóäàðñòâåííûé 
òåõíè÷åñêèé óíèâåðñèòåò, Àñòðàõàíü, Ðîññèÿ 

 
 

Àäðåñ ðåäàêöèè: 
414056, Àñòðàõàíü, Òàòèùåâà, 16,  

Àñòðàõàíñêèé ãîñóäàðñòâåííûé òåõíè÷åñêèé óíèâåðñèòåò. 
Òåë.: (8512) 61-42-98  
Ôàêñ: (8512) 61-43-66 

E-mail: vestnik_astu@astu.org 
http://vestnik.astu.org/Pages/Show/1 

 
 
 

© ÔÃÁÎÓ ÂÎ «Àñòðàõàíñêèé ãîñóäàðñòâåííûé 
òåõíè÷åñêèé óíèâåðñèòåò»,  
 
Âåñòíèê Àñòðàõàíñêîãî ãîñóäàðñòâåííîãî 
òåõíè÷åñêîãî óíèâåðñèòåòà. 
Ñåðèÿ: Óïðàâëåíèå,  
âû÷èñëèòåëüíàÿ òåõíèêà è èíôîðìàòèêà, 2016 



 

ISSN 2072-9502 
 
 
 

VESTNIK 
 
 

OF ASTRAKHAN 
STATE 

TECHNICAL 
UNIVERSITY 

 
 

SERIES 
 

MANAGEMENT,  
COMPUTER SCIENCE  
AND INFORMATICS 

SCIENTIFIC JOURNAL 

 

PUBLISHED SINCE APRIL 1993 

ISSUED FOUR TIMES A YEAR 

JOURNAL INDEX,  
REGISTRATION IN DATABASES 

Ulrich's Periodicals Directory (USA) 
 

Directory of Open Access Journals – DOAJ (Sweden) 
 

Applied Science & Technology Source of EBSCO Publishing, Inc. (USA) 
 

CiteFactor – Directory Indexing of International Research Journals (Canada) 
 

All-Russian Mathematical Portal Math-Net.Ru 
 

Russian Index of Scientific Citation (Russia) 
 

Abstract Journal and Data Base  
of All-Russian Institute of Scientific and Technical Information  

of Russian Academy of Sciences (Russia) 
 

 
 
 
 
 
 

ASTRAKHAN 

PUBLISHING HOUSE OF ASTU 
 

4



 

 
FOUNDER 

 
FEDERAL STATE BUDGETARY EDUCATIONAL INSTITUTION  

OF HIGHER EDUCATION 

"Astrakhan State Technical University" 

 

EDITOR-IN-CHIEF 
N. T. BERBEROVA – Doctor of Chemistry, Professor, 

Astrakhan State Technical University, Astrakhan, Russia 

HEAD OF THE EDITORIAL BOARD OF THE SERIES 
O. M. PROTALINSKIY – Doctor of Technical Sciences, Professor, 

Astrakhan State Technical University, Russia, Astrakhan 
 
 
 

EDITORIAL BOARD OF THE SERIES 

P. BEDNAROVA – PhD, Institute of Business and Technology, Ceske Budejovice, Czech Republic 
 

V. V. VYATKIN – Doctor of Technical Sciences, Professor, University of Auckland, Auckland, 
New Zealand 
 

L. S. GORDEEV – Doctor of Technical Sciences, Professor, Mendeleev Russian Chemical and 
Technological University, Russia, Moscow 
 

I. YU. KVYATKOVSKAYA – Doctor of Technical Sciences, Professor, Astrakhan State Tech-
nical University, Russia, Astrakhan 
 

YU. KIHO – Candidate of Technical Sciences, Professor Emeritus, University of Tartu, Tartu, 
Estonia 
 

YU. A. KOMISSAROV – Doctor of Technical Sciences, Professor, Mendeleev Russian 
Chemical and Technological University, Russia, Moscow 
 

A. S. KURYLEV – Candidate of Technical Sciences, Professor, Astrakhan State Technical Uni-
versity, Russia, Astrakhan 
 

G. A. POPOV – Doctor of Technical Sciences, Professor, Astrakhan State Technical University, 
Russia, Astrakhan 
 

D. SMETANOVA – RNDr, Institute of Business and Technology, Ceske Budejovice, Czech Republic  
 

V. F. SHURSHEV – Doctor of Technical Sciences, Professor, Astrakhan State Technical Uni-
versity, Russia, Astrakhan 

 
 

Editors address: 
Astrakhan State Technical University 

16 Tatishcheva Street, Astrakhan, 
414056, Russia 

Tel.: (8512) 61-42-98 
Fax: (8512) 61-43-66 

E-mail: vestnik_astu@astu.org 
http://vestnik.astu.org/Pages/Show/1 

 
 
 

© FSBEI HE "Astrakhan State  
Technical University", 
 
Vestnik of Astrakhan State  
Technical University, 
Series: Management, Computer Science  
and Informatics, 2016 

 

ˇˇ ΄

ˇˇ ΄

ˇ ΄΄

΄


