








Neural network approach application for track reconstruction tasks of the NICA  
project MPD experiment  ............................................................................................................ 46 

Numerical analysis of the scattering processes at  finite temperature and density  ...................... 48 

Development of a workflow management system based on the BM@N  experiment  .................. 50 

 

  

4 











 

 

 

 

 

 

 

 

 

 

DATA MINING  
  

 







APPLICATION OF INTELLECTUAL DATA ANALYSIS METHODS 
FOR DIGITAL EDUCATIONAL PLATFORM  

Zhatkina Kristina1, Streltsova Oksana2 

1 Student; 
Dubna State University; 
The International School of Information Technologies 
“Data Science”, group 22; 
The main educational program: 
System analysis and management, group 6014; 
e-mail: zhatkina-96@mail.ru. 
2 Candidate of Physics and Mathematics, senior researcher ; 
Laboratory of Information Technology; 
Joint Institute for Nuclear Research. 
Associate Professor; 
Department of Distributed Computer Systems; 
Dubna State University. 

Keywords: agent, neural network, digital educational platform. 

12 





ANALYSIS OF THE POSSIBILITIES OF USING IMAGE RECOGNIT ION TECHNOLOGY 
TO SOLVE THE PROBLEM  OF AUTOMATED ATTENDA NCE TRACKING 

Ilina Anna1, Pelevanyuk Igor2 

1 Student; 
Dubna State University; 
The International School of Information Technologies 
“Data Science”, group 22; 
The main educational program: 
System analysis and management, group 6015; 
e-mail: anna.ilina.1307@yandex.ru. 
2 Software engineer; 
Laboratory of Information Technology; 
Joint Institute for Nuclear Research. 
Assistant; 
Department of Distributed Computer Systems; 
Dubna State University. 

Keywords: image recognition, artificial intelligence, automation of attendance tracking. 

14 





A STUDY OF THE CORRELATION FILTERS APPLICABILITY 
TO THE PROBLEM  OF SEARCHING SIMILAR IM AGES IN THE DATABASE 

Kiseeva Viktoria1, Streltsova Oksana2, Stadnik Alexey3 

1 Student; 
Dubna State University; 
The International School of Information Technologies 
“Data Science”, group 22; 
The main educational program: 
Applied mathematics and computer sciences, group 6181; 
e-mail: vika.kiseeva@yandex.ru. 
2 Candidate of Physics and Mathematics, senior researcher;  
Laboratory of Information Technology; 
Joint Institute for Nuclear Research. 
Associate Professor; 
Department of Distributed Computer Systems; 
Dubna State University. 
3 Candidate of Physics and Mathematics , software engineer; 
Laboratory of Information Technology; 
Joint Institute for Nuclear Research. 
Associate Professor; 
Department of High Mathematics ; 
Dubna State University. 

Keywords: correlation filter, computer vision, operations with images. 

16 





SOFTWARE COMPONENTS FOR MRI IMAGE ANALYS IS SERVICE 

Kostopravov Anton1, Streltsova Oksana2 

1 Student; 
Dubna State University; 
The International School of Information Technologies 
“Data Science”, group 21; 
The main educational program: 
Automation of technological processes and production, group 2231; 
e-mail: akstud451@gmail.com. 
2 Candidate of Physics and Mathematics, senior researcher;  
Laboratory of Information Technology; 
Joint Institute for Nuclear Research. 
Associate Professor; 
Department of Distributed Computer Systems; 
Dubna State University. 

Keywords: classification, MRI , image processing. 

18 





BUILDING A HEAT MAP OF OBJECT MOVEMENT  

Polonskiy Denis1, Streltsova Oksana2 

1 Student; 
Dubna State University; 
The International School of Information Technologies 
“Data Science”, group 21; 
The main educational program: 
Software engineering, group 4252; 
e-mail: denuha@mail.ru. 
2 Candidate of Physics and Mathematics, senior  researcher; 
Laboratory of Information Technology; 
Joint Institute for Nuclear Research. 
Associate Professor; 
Department of Distributed Computer Systems; 
Dubna State University. 

Keywords: motion detection, heat map, OpenCV, video file. 

20 





MIRROR SURFACES DETE CTION IN THE IMAGE  

Postolov Ilia1, Streltsova Oksana2, Stadnik Alexey3 

1 Student; 
Dubna State University; 
The International School of Information Technologies 
“Data Science”, group 22; 
The main educational program: 
Information systems and technologies, group 4281; 
e-mail: innpot@uni-dubna.ru. 
2 Candidate of Physics and Mathematics, senior researcher;  
Laboratory of Information Technology; 
Joint Institute for Nuclear Research. 
Associate Professor; 
Department of Distributed Computer Systems; 
Dubna State University. 
3 Candidate of Physics and Mathematics , software engineer; 
Laboratory of Information Technology; 
Joint Institute for Nuclear Research. 
Associate Professor; 
Department of High Mathematics;  
Dubna State University. 

Keywords: deep learning, machine learning, machine vision, image, mirrors. 

22 





USING DEEP DOMAIN AD APTATION FOR IMAGE -BASED 
PLANT DISEASE DETECTION 

Rezvaya Ekaterina1, Ososkov Gennady2, Goncharov Pavel3 

1 Student; 
Dubna State University; 
The International School of Information Technologies 
“Data Science”, group 22; 
The main educational program: 
Computer science and engineering, group 4013; 
e-mail: rezvaya2016@gmail.com. 
2 Doctor of Physics and Mathematics, leading researcher;  
Laboratory of Information Technology; 
Joint Institute for Nuclear Research. 
Professor; 
Department of System Analysis and M anagement; 
Dubna State University. 
3 Postgraduate student; 
Department of System Analysis and M anagement; 
Dubna State University. 

Keywords: plant disease classification, neural networks, methods of domain adaptation. 

24 





MODELING OF FINE STR UCTURES 
IN THE MASS  DISTRIBUTION OF NUCLEAR REACTION PRODUCTS 

AND THEIR RECOGNITION BY MACHINE  LEARNING METHODS  

Rudenko Mikhail1, Ososkov Gennady2, Pyatkov Yuriy3 

1 Student; 
Dubna State University; 
The International School of Information Technologies 
“Data Science”, group 21; 
The main educational program: 
Software engineering, group 4253;  
e-mail: michadas@yandex.ru. 
2 Doctor of Physics and Mathematics, leading researcher;  
Laboratory of Information Technology; 
Joint Institute for Nuclear Research. 
Professor; 
Department of System Analysis and M anagement; 
Dubna State University. 
3 Doctor of Physics and Mathematics , Professor; 
National Research Nuclear University MEPhI (Moscow Engineering Physics Institute) . 
Leading researcher; 
Flerov Laboratory of Nuclear Reactions; 
Joint Institute for Nuclear Research. 

Keywords: decays of heavy nuclei, modeling, deep learning, neuroclassifier. 

26 





USING THE U-NET NETWORK IN IMAGE  SEGMENTATION TASKS  

Ryabov Andrey1, Streltsova Oksana2 

1 Student; 
Dubna State University; 
The International School of Information Technologies 
“Data Science”, group 22; 
The main educational program: 
Applied informatics, group 4071; 
e-mail: rarjobs@mail.ru. 
2 Candidate of Physics and Mathematics, senior researcher;  
Laboratory of Information Technology; 
Joint Institute for Nuclear Research. 
Associate Professor; 
Department of Distributed Computer Systems; 
Dubna State University. 

Keywords: U-Net, architecture, convolutional networks, segmentation task. 

28 



















 

 

 

 

 

 

 

 

 

 

COMPUTING & SOFTWARE 

FOR THE EXPERIMENTS 

AT THE NICA 

ACCELERATOR COMPLEX  
  

 



















NEURAL NETWORK APPROACH APPLICATION FOR 
TRACK RECONSTRUCTION TASKS OF THE NICA PROJECT MPD EXPERIMENT  

Makhlov Egor1, Streltsova Oksana2 

1 Student; 
Dubna State University; 
The International School of Information Technologies 
“Data Science”, group 21; 
The main educational program: 
Software engineering, group 4251; 
e-mail: fictioncentralacc@gmail.com. 
2 Candidate of Physics and Mathematics, senior researcher;  
Laboratory of Information Technology; 
Joint Institute for Nuclear Research. 
Associate Professor; 
Department of Distributed Computer Systems; 
Dubna State University. 

Keywords: neural networks, training of neural networks, inference, neural networks, computing archi-
tectures, reconstruction of particle tracks, NICA, MPD, HEP . 

46 





NUMERICAL ANALYSIS O F THE SCATTERING PROCESSES 
AT FINITE TEMPERATURE AND DENS ITY 

Rogozhina Elizaveta1, Kalinovsky Yuri2, Golyatkina Lubov3 

1 Student; 
Dubna State University; 
The International School of Information Technologies 
“Data Science”, group 22; 
The main educational program: 
Information systems and technologies, group 4281; 
e-mail: liorinoff@mail.ru. 
2 Doctor of Physics and Mathematics, leading researcher;  
Laboratory of Information Technology; 
Joint Institute for Nuclear Research. 
Associate Professor; 
Head of the Department of Higher M athematics;  
Dubna State University. 
3 Student; 
Department of Information Technologies; 
Dubna State University. 

Keywords: nuclear physics, NICA, Feynman diagrams, particle scattering, pion, meson. 

48 










	PREFACE
	GRADUATES OF 2020
	DATA MINING
	Development of web-interface of the news aggregator in the thematic direction “Сloud technologies”

	COMPUTING & SOFTWARE FOR THE EXPERIMENTS AT THE NICA ACCELERATOR COMPLEX
	Extending the functionality of the CERN ROOT package for working with data of Oracle database for the TIMESTAMP format
	Adaptation of the server component of the PanDA load management system for integration with the data processing management system for the BM@N experiment


