


1 

Ministry of Education and Science of Ukraine 
 

Odessa National Academy of Food Technologies 
 
 
 
 
 
 
 
 
 

International Competition of Student Scientific Works 
 
 
 
 
 

BLACK SEA SCIENCE 2018 
 
 
 
 
 

Proceedings 
 
 
 
 
 

April 4, 2018 
 
 
 
 
 
 
 
 
 

Odessa, ONAFT 2018 

ent Sccccccccciiiiiiiiientiiifffffiiiiicccccc WWWor

SEAAAAAAAA SSSSSSCCCCCCCCIIIIIIIIIEEEEEEEEENNNNNNNNNCE

Proc



2 

BLACK SEA SCIENCE 2018 

4  2018 

 2018

SEAAAAAAAA SSSSSSCCCCCCCCIIIIIIIIIEEEEEEEEENNNNNNNNNCE



3 

UDC 001(262.5):378.4.091.27(08) 
BBC 421D221 

B64 
 

Editorial board: 
 

Prof. B. Yegorov, D.Sc., Rector of the Odessa National Academy of Food 
Technologies, Editor-in-chief 

Prof. M. Mardar, D.Sc., Vice-Rector for Scientific and Pedagogical Work 
and International Relations, Editor-in-chief 

Dr. I. Solonytska, Ph.D., Assoc. Professor, Director of the M. V. Lomono-
sov Technological Institute of Food Industry, Head of the jury of Food Science 
and Technology  

Dr. O. Kalaman, Ph.D., Assoc. Professor, Director of the G. E. Weinstein 
Institute of Applied Economics and Management, Head of the jury of Econom-
ics and Administration  

Prof. V. Volkov, D.Sc., Head of the Department of Applied Mathematics 
and Programming, Head of the jury of Automation  

Prof. S. Artemenko, D.Sc., Head of the Department of Computer Engi-
neering, Head of the jury of IT Technologies and Cybersecurity  

Prof. B. Kosoy, D.Sc., Director of the V. S. Martynovsky Institute of  
Refrigeration, Cryotechnology and Ecoenergetics, Head of the jury of Renewa-
ble Energy Sources and Environmental Protection  

Prof. L. Morozyuk, D.Sc., Professor of the Department of Cryogenic  
Engineering, Head of the jury of Refrigerating Machines and Equipment  

Dr. V. Kozhevnikova, Ph.D., Assistant Professor of the Department of  
Hotel and Catering Business, ONAFT, Technical Editor 

 
 
 
 
Black Sea Science 2018: Proceedings of the International Competition of 

Student Scientific Works, April 4, 2018, Odessa / Odessa National Academy of 
Food Technologies; B. Yegorov, M. Mardar (editors-in-chief.) [et al.].  Odessa: 
ONAFT, 2018.  827 p. 

 
Proceedings of International Competition of Student Scientific Works 

Black Sea Science 2018  contain the works of winners of the competition. 
The author of the work is responsible for the accuracy of the information. 

 
 

ISBN 978-966-289-181-2                                            Odessa National Academy of Food Technologies 

 

f theeeee MMMMMMMM. V
e juryryryryryyy oooooooof ff ff ff Food

irector ofofofofofofofofof the G. E.E.E.EE WWWWWWWWWein
nt, Heaeaeaaaaeaaeadddddddd d ofofofofofofofofof ttttttthehehehehehehehehe jjjjjjjjjurururururururururyyyy yyy y yfffffff of Ec

Deparrrrrrrrrtmtmtmtmtmtmtmtmtmenenenenenenenenentttttttt t ofofofofofofofofof AAAAAAAAApppppppppp lied
Autoooooooomammmmmm tionononononnononn

Head of theheheheheeee DDDDepppppppppararararararararartment o
echnololololo ogogogogogogieeeeesssss aaaaandddd d CyCyyyCyCyyyybbbbbebbbb rse

Dirececececececececectototototototototorrrrrrr rr ofofoffooo ttttttthhhhhehhe V. SSSSS.S M
ogy annnnnnnnnd d ddd dd d d EEEcoeeeeneneneneneneneneergrgrrrrrrr etettete iciciciciciccics, He

Environmememememememememental Proooooooootttttetttt ction
yuk,, D.Sc., PPPPPPPPPrororororororororofefefefefefefefefessssssssssssssssssor of

of thehehehehe jjjjjjjuuuuuury f of Refffffffffriiiiiiiigi erati
zhevnvnnnnvnniikikikikikkikikovvvvaaaaaaaaa,  ,, ,,,, PhPhPhPhPhPhPhPhPh.D. ., Assi

eringngnggg BBBBBBBuuusu inininininesesesesesesesssss, ONANANANANANANANANAFT, T

accckk k k SSSeSeSeSSS a Sciiiieeieieiience
ieentttntntntififififffffic Wo

logies



 

4 

 001(262.5):378.4.091.27(08) 
 421D221 

B64 
 

 
 

. .  
,  

  -
 

  
 ,  

 
  

  
 

   
 

  
 

  
   

 
     

 
  -

 
 
 
 
Black Sea Science 2018

   .  
 827  

 

Black Sea Science 2018  
 

 
 
 

ISBN 978-966-289-181-2                                    

 

Bllacaaaaccck kkk SeSeSeSeSeeaaaa a ScccScSSS ieieii nce 20



 

5 

Organizing committee: 
 

Prof. Bogdan Yegorov, D.Sc., Rector of Odessa National Academy of 
Food Technologies, Head of the Committee 

Prof. Maryna Mardar, D.Sc., Vice-Rector for Scientific and Pedagogical 
Work and International Relations of Odessa National Academy of Food Tech-
nologies, Deputy Head of the Committee 

Prof. Stefan Dragoev, D.Sc., Vice-Rector on Research and Business Part-
nerships of University of Food Technologies (Bulgaria) 

Prof. Baurzhan Nurakhmetov, D.Sc., First Vice-Rector of Almaty Tech-
nological University (Kazakhstan) 

Prof. Andrzei Kowalski, Dr. habil., Director of Institute of Agricultural 
and Food Economics (Poland) 

Dr. Olivera Djuragic, Ph.D., Director of Scientific Institute of Food Tech-
nology of University of Novi Sad (Serbia) 

Prof. Mircea Bernic, Dr. habil., Vice-Rector on Research and Doctorate of 
Technical University of Moldova (Moldova) 

Prof. Jacek Wrobel, Dr. habil., Rector of West Pomeranian University of 
Technology (Poland) 

Prof. Michael Zinigrad, D.Sc., Rector of Ariel University (Israel) 
Dr. Mei Lehe, PhD, Vice-President of Ningbo Institute of Technology, 

Zhejiang University (China) 
Prof. Plamen Kangalov, Ph.D., Vice-Rector on Education n-
 University of Ruse (Bulgaria) 

Dr. Alexander Sychev, Ph.D., Assoc. Professor of Sukhoi State Technical 
University of Gomel (Belarus) 

Dr. Hanna Lilishentseva, Ph.D., Assoc. Professor, Head of the Depart-
ment of Merchandise of Foodstuff of Belarus State Economic University 
(Belarus) 

Prof. Heinz Leuenberger, Ph.D., University of Applied Sciences and Arts 
Northwestern Switzerland (Switzerland) 

 
 
 

r of 

Instiiitututututuuteteetetetete oooof Agr

entific Innnnnnnnnssssstssss itute offf FFFFFFFoooooooooo d T

Rectooooorrrrrrrrr onoooooo  Reseaaaaaaaaarcrcrcccrcrccrch and Do
va)

Rectoooooooorrrrr rrr ofooo WWWWWWWWWesesesesesesesesest tt tt t PPoPoPoPomemememmmemememerania

Sc., RRRRececececctotototototor r r r r ofoofofofof AAAAAAriririririelelelel UUUUUUUUUnive
ce-PrPrPrPrrPrPrPrPresesesesesesesesesididididididididideneneneeeneee tttt ofofofofofof Ningbo I

)
galov, PhPhPhhPhPhPhPhh.D.D...D... ., Vicce-e-e-e-e-e-e-e-e-Rector

use ((((((Bulgariaiaiiiaiaiaiaa) ) )) ) ) ) ))
r Syyyyychchchchchhheeeev, Ph.D., AAAAAAAssoc. P

omel (B(B(B(B(B(BBB(Beeeeelee arrrrrususususususususus)))))))
nna LiLiLLiLiLiLiliilililiililishhhhhenenenenentstststststt evaa,a,a,a,aa,aa Ph.D

Merccccchahahahahahaaaandndndndndnn isiiii e offfff FFFFFFFoooooooooodstu
s)

Prof. Heeeinnnininininnzz z z Leueeenbnbnbnbnbnbnbnberge
hwwwwwwweeesssestetetet rnrnnnn SSSSSwiwwiwiwiwitztztztzttt ereee land (



 

6 

 
 

   
  

  
 

  
  

  
  

  
  -

  
 

  
 

 -
  

  -  
 

  
 
 -  

 
 

    
  

   
   

  
 

 
   

-   
 

 

-



AUTOMATION 
 
 

475 

ESTIMATION OF CRITICAL SPEED AND STABILITY  
OF MOTION IN THE AUTOMATED CONTROL SYSTEMS 

OF RAIL TRANSPORT 
 

Author  Kharchenko A. 
Supervisor  Zakovorotnyi O. 

National Technical University  
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Topical problems of optimal high-speed trains control are stability 

estimation and speed regulation in onboard automated control systems. 
Obtaining optimal control laws is impossible because of a large number 
of stimulating factors, some of which are unevennesses in the profiles of 
wheels and rails. The created subsystems of information processing use 
simplified models of optimal speeds calculation, therefore the main task 
in this work is the development of components of an onboard automated 
diesel train control system for assessing the stability and critical speeds 
of motion on uneven sections of the railway track. 

In the work the structure of the automated train control system is 
developed. The analysis of modern control systems in Ukraine and in 

research methods and MATLAB, functional modules of oscillation 
detection were created at different modes of train control. Using fuzzy 
logic and category theory, a model of a fuzzy critical speed controller 
was created. 
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