
 

  



 

«Science & Research Methodology – 2025» 

1  

Proceedings 
Ukrainian Scientific and Practical Conference 

Science & Research Methodology – 2025 
 

Editor-in-Chief: Doctor of Technical Sciences, Professor, Constantine BAZILO  

In charge for the issue: Ph.D., Assistant, Anna TOPTUN 

Organizing Committee   Conference research topics 

Oleg GRYGOR, Doctor of Political Sciences, Professor, 

Cherkasy State Technological University (ChSTU), 

Cherkasy 

Emil FAURE, Doctor of Technical Sciences, Professor, 

Cherkasy State Technological University (ChSTU), 

Cherkasy 

Maksym BONDARENKO, Doctor of Technical Sciences, 

Professor, Cherkasy State Technological University 

(ChSTU), Cherkasy 

Constantine BAZILO, Doctor of Technical Sciences, 

Professor, Cherkasy State Technological University 

(ChSTU), Cherkasy 

Viacheslav TUZ, Candidate of Technical Sciences, Associate 

Professor, Cherkasy State Technological University 

(ChSTU), Cherkasy 

Liudmyla USYK, Candidate of Philological Sciences, 

Associate Professor, Cherkasy State Technological 

University (ChSTU), Cherkasy 

Anna TOPTUN, Ph.D., Assistant, Cherkasy State 

Technological University (ChSTU), Cherkasy 

 

 

The Ukrainian Scientific and Practical Conference  

"Scientific Research Methodology – 2025" 

The Ukrainian Scientific and Practical Conference "Scientific Research Methodology – 2025" provides a platform for multi-

dimensional discussions on theoretical concepts and methods in modern scientific research, approaches and integrated 

methods deployed in various scientific disciplines to solve complex problems, state-of-art methods and tools for investigating 

latest technologies and their impact on scientific activity, quantitative and qualitative methods of data collection and analysis 

in various scientific disciplines, and legal aspects related to intellectual property and research publications. 

Address 

(Organizing Committee) 

 Articles are published in 

the author’s original version. 

Ukraine, 18006, Cherkasy,  

Shevchenko Blvd., 460, 

Cherkasy State Technological University (ChSTU), 

IMCT Department 

SRM-2025 Organizing Committee 

 

Approved by the Academic Council of  

Cherkasy State Technological University,  

Protocol 6 of November 17, 2025 

 The editorial board’s vision does not always coincide with the 

authors’ position. 

The authors of the published materials bear full responsibility 

for the selection and accuracy of the facts and quotes provided, 

economic, statistical, and technical data, proper names, and other 

information presented. 

The editorial board is not responsible for the accuracy of the 

submitted material but reserves the right to abridge and edit the 

submitted materials to be optimally presented to the readers. 

 

Theoretical and Methodological Foundations  
of Scientific Research

Interdisciplinary Research Methodology

Methodological Aspects of Innovative 
Technologies

Empirical Methods in Scientific Research

Ethical and Legal Aspects of Scientific 
Research



 

«Science & Research Methodology – 2025» 

2  

CONTENTS 

 

  

Yuliia HEORHII 

DETECTION AND MITIGATION OF AI-DRIVEN ATTACKS 6 

Ivan GUZMAN, Viacheslav TUZ, Ruslana TREMBOVETSKA 

RESEARCH OF THE INERTIAL NAVIGATION SYSTEM 9 

Vitalii VIAZOVYK 

FEATURES OF RESEARCH ON OZONE PROCESSES FOR ABSORPTION 
PURIFICATION OF GASES FROM NITROGEN OXIDES 11 

Tymofii PYLYPENKO, Viacheslav TUZ 

UTOMATIC PUMP SPEED CONTROL SYSTEM FOR ACCURATE AND SAFE 
LIQUID FILLING 14 

Yevhenii USENKO, Viacheslav TUZ 

ANALYSIS OF DOMINANT FACTORS AND PHYSICAL MECHANISMS OF 
INTERLAYER ADHESION IN FDM 3D PRINTING 16 

Maksym MANKO, Viacheslav TUZ 

СOMPARATIVE ANALYSIS OF CLASSICAL AND QUANTUM ENCRYPTION 
METHODS FOR SECURE MILITARY COMMUNICATIONS 18 

Viktoriia LYTOVCHENKO 

DEVELOPMENT OF A RISK ASSESSMENT SYSTEM AND METHODS FOR 
MINIMIZING THE IMPACT OF CYBER THREATS IN A REMOTE OFFICE 21 

Andrii YAROSLAVSKYI 

DEVELOPMENT OF A COMPUTER PROGRAM FOR MODELING THE 
ELECTRICAL IMPEDANCE OF A PIEZOELECTRIC CERAMIC TRANSFORMER 24 

Oleksandr RYZHAK, Viacheslav TUZ, Ruslana TREMBOVETSKA   

DEVELOPMENT AND RESEARCH OF ENERGY INSTALLATIONS FOR SENSOR 
NETWORKS 26 

Eduard BED, Viacheslav TUZ, Volodymyr HALCHENKO 

RESEARCH ON FLIGHT ROUTING DEVICES FOR UNMANNED AERIAL VEHICLES 28 

Anton PIROGOV, Viacheslav TUZ, Ruslana TREMBOVETSKA 

STUDY OF THE AUTONOMOUS MECHATRONIC MODULE OF THE CAR 
CONTROL SYSTEM 30 

Vitaly ZAVALNYUK, Viacheslav TUZ, Ruslana TREMBOVETSKA 

IMPROVING THE QUALITY OF X-RAY DIAGNOSTIC IMAGES IN MATLAB 
ENVIRONMENT IN AUTOMATIC MODE 32 

Artem ANDREOLI, Viacheslav TUZ, Constantine BAZILO 

RESEARCH OF A HYBRID WIND-SOLAR-DIESEL SYSTEM FOR AUTONOMOUS 
ENERGY SUPPLY 34 



 

«Science & Research Methodology – 2025» 

3  

 

  

Serhii OSADCHYI, Viacheslav TUZ, Ruslana TREMBOVETSKA 

AUTOMATED SYSTEM FOR CORRECTING MEASUREMENT ERRORS IN 
LIQUID FLOW METERS 37 

Kyrylo YURKIN, Viacheslav TUZ, Ruslana TREMBOVETSKA 

AUTOMATION OF ELECTRIC SPARK TESTING OF CABLE PRODUCTS 40 

Roman BATEKHA, Viacheslav TUZ, Ruslana TREMBOVETSKA 

RESEARCH ON AN AUTOMATED ACCESS CONTROL SYSTEM BASED ON 
FINGERPRINT BIOMETRICS 43 

Denys PERKIN, Viacheslav TUZ, Ruslana TREMBOVETSKA 

RESEARCH ON AN AUTOMATIC CONTROL SYSTEM FOR A MANIPULATOR 

FOR MOVING OBJECTS 45 

Vladyslav PRYDATKO, Viacheslav TUZ, Volodymyr HALCHENKO 

AUTOMATED CONTROL SYSTEM FOR VALVE-INDUCTOR DRIVES 47 

Liudmyla KOMPANIETS, Viacheslav TUZ, Constantine BAZILO 

AUTOMATION OF NON-INVASIVE HEALTH MONITORING 49 

Mykhailo KRASNOKUTSKYI, Viacheslav TUZ, Ruslana TREMBOVETSKA 

RESEARCH ON A WIRELESS MONITORING SYSTEM FOR SERVO DRIVE 

PARAMETERS 51 

Mykola ONISHCHENKO, Viacheslav TUZ, Volodymyr HALCHENKO 

DEVELOPMENT AND RESEARCH OF AN AUTOMATED GAS CONSUMPTION 

CONTROL SYSTEM 54 

Vitaly ROTAYENKO, Viacheslav TUZ, Ruslana TREMBOVETSKA 

AUTOMATED MEASURING STAND FOR SPACECRAFT CONTROL 56 

Olha BASARAB, Maksym BONDARENKO 

RECONSTRUCTION OF SURFACES WITH SCALE-INVARIANT MORPHOLOGY 

USING ATOMIC FORCE MICROSCOPY 59 

Serhii BOHDAN, Constantine BAZILO 

DEVELOPMENT AND RESEARCH OF AN OPTICAL TELEVISION SYSTEM FOR 

MONITORING AIRSPACE 61 

Vitalii CHEREDNICHENKO, Volodymyr HALCHENKO   

DEVELOPMENT AND RESEARCH OF A COMBINED 3D SCANNER WITH 

PRECISE DETERMINATION OF THE GEOMETRY OF DARK AND 

TRANSPARENT OBJECTS 63 

Ruslan CHUMAK, Maksym BONDARENKO 

COMPARATIVE ANALYSIS OF SCANNING PROBE MICROSCOPY METHODS 66 

Andrii STEPANENKO, Constantine BAZILO 

IMPROVEMENT OF PIEZOELECTRIC DRIVE FOR MICRO-ROBOT CONTROL 70 



 

«Science & Research Methodology – 2025» 

4  

  

Oleksandr STEPANENKO, Constantine BAZILO 

RESEARCH ON THE INFLUENCE OF TECHNOLOGICAL MODES OF FORMING 

ANTI-REFLECTION COATINGS ON THEIR OPERATIONAL CHARACTERISTICS 73 

Liuba KAMIANSKA 

COMPARATIVE ANALYSIS OF CLASSICAL AND MODERN APPROACHES TO 

INFORMATION STEGANOGRAPHY 76 

Olha ZATORA 

COMPARATIVE ANALYSIS OF STATE SECRET PROTECTION IN UKRAINE AND 

CANADA 78 

Vladyslav FAI, Volodymyr HALCHENKO 

WEAR CONTROL OF HIGH-PRECISION SLIDING ELECTRICAL CONTACTS IN 

LOW-SPEED APPLICATIONS 80 

Maksym SOROKA, Constantine BAZILO 

ULTRASONIC AUTOMATED SYSTEM FOR CONTROLLING THE ORIENTATION 

OF DETAIL EDGES DURING LASER WELDING 82 

Maksym TKACHENKO, Volodymyr HALCHENKO 

CONTROLLED TWO-SIDED CONVECTIVE-BEAM GRAIN DRYING SYSTEM 85 

Constantine BAZILO, Maksym BONDARENKO, Liudmyla USYK, Emil FAURE 

AN INTELLIGENT PLATFORM FOR ULTRASONIC ASSISTED EXTRACTION OF 

PLANT RAW MATERIALS FOR PERSONALISED NUTRIENT SUPPORT 87 

Yevgeny KORSHUN, Volodymyr TYCHKOV, Ruslana TREMBOVETSKA, Volodymyr 

HALCHENKO 

IMPROVING THE EFFECTIVENESS OF ENVIRONMENTAL MONITORING AND 

PROTECTION OF WATER RESOURCES 89 

Dmytro TYCHKOV, Maksym BONDARENKO 

ANALYSIS OF THE INFLUENCE OF EXTERNAL FACTORS ON THE ACCURACY 

AND RELIABILITY OF MEASUREMENTS OF LOW-INTENSITY ELECTRIC 

FIELDS USING AN INFORMATION-MEASUREMENT SYSTEM 91 

Natalia TYCHKOVA, Volodymyr HALCHENKO, Ruslana TREMBOVETSKA 

DETERMINING EFFECTIVENESS BASED ON THE ACCURACY CRITERION OF 

THE OPTIMIZATION METHOD FOR RECONSTRUCTING PROFILES IN THE 

PCA SPACE 93 

Oleksandr RUDENKO 

ADAPTIVE OPTIMIZATION OF INDUSTRIAL VENTILATION SYSTEM ENERGY 

CONSUMPTION BASED ON MODEL PREDICTIVE CONTROL (MPC) 95 

Nikon BUGAYCHUK, Volodymyr TYCHKOV, Volodymyr HALCHENKO, Ruslana 

TREMBOVETSKA 

ROBUST PARAMETRIC DESIGN OF EDDY CURRENT PROBES FOR ACCURATE 

MEASUREMENT OF MAGNETIC PERMEABILITY IN MOVING 

FERROMAGNETIC STRIPS USING TAGUCHI OPTIMIZATION 98 



 

«Science & Research Methodology – 2025» 

5  

  

Yegor ANTAS, Oleksandr VASYLKIVSKYI, Oleksandra SEREDA, Ievgen 

KHYZHNIAK 

REVIEW OF METHODS AND PROSPECTS FOR POST-PROCESSING OF METAL 

3D-PRINTED PARTS 100 

Heorhii KANASHEVYCH, Yevhenii MALETSKYI, Ihor KOSTIUK, Roman 

KUSHNIROV 

ETHICO-LEGAL ASPECTS OF DEVELOPING AN ALGORITHM FOR THE 

OPERATION OF INDIVIDUAL INTELLECTUAL MEDICAL DEVICES – "LAST 

RESORT" DEVICES IN TACTICAL MEDICINE 102 

Oleksandr HREBENIUK, Anton ZHYZHKA, Viktor VASYLCHENKO, Andriy LEGA 

TECHNOLOGIES FOR APPLYING LUBRICANTS AND COOLANTS AND THEIR 

POTENTIAL IMPACT ON THE WEAR RESISTANCE OF THE WORKING 

SURFACE OF THE TOOL 105 

Volodymyr KOVTUN, Yevhenii ZHYRNYI, Viktor VASYLCHENKO, Oleksandr 

KOVALENKO 

INVESTIGATION OF THE INFLUENCE OF FUEL OZONATION ON FUEL 

ACTIVATION 107 

Valentin GORDIENKO, Viktor VASYLCHENKO, Vladyslav VYHOVSKYY, Maksym 

HOLUB 

RESEARCH OF THERMAL COMPENSATION IN OPTOELECTRONIC MODULE 109 

Serhii MATSEPA, Yurii KOVALENKO, Maryna YURCHENKO, Andrii MATIUKHA 

MODELS AND METHODS FOR ANALYSIS OF MONITORING DATA OF 

ELECTRON BEAM PROCESSING OF OPTICAL COMPONENTS 111 

Oles STANKEVYCH 

INTELLIGENT SYSTEM FOR THE SMART SORTING OF METALS: A 

GENERATIVE ADVERSARIAL APPROACH TO SOLVING THE INVERSE 

PROBLEM 114 



 

«Science & Research Methodology – 2025» 

80  

UDC 621.313.066.6:621.89 

 

Vladyslav FAI, post-graduate student at the Department of Instrumentation, Mechatronics and 

Computerized Technologies, Cherkasy State Technological University 

Volodymyr HALCHENKO, Dr.Sc., Professor, Professor at the Department of Instrumentation, 

Mechatronics, and Computerized Technologies, Cherkasy State Technological University, 

e-mail: halchvl@gmail.com  
 

WEAR CONTROL OF HIGH-PRECISION SLIDING  

ELECTRICAL CONTACTS IN LOW-SPEED APPLICATIONS 

 

Abstract. The article discusses approaches to increasing the durability and stability of 

electrical parameters of precision low-speed sliding contacts. The purpose of the work is to reduce 

wear and transient resistance while providing the required friction moment by optimizing coatings 

and the technology of their formation. The use of electrochemical gilding with alloying and nickel 

sublayer, as well as the procedure for running-in of the surface, is proposed; a test scheme is given 

(brush-ring bench, friction machine SRV) and evaluation criteria. It is shown that the correct 

selection of the composition and thickness of the coating layers, as well as treatment after application, 

can reduce the intensity of wear and stabilize contact resistance in operating modes. The results can 

be applied in current collectors of gyroscopic and other mechano-electrical devices. 

Key words: coating, electrochemical gilding, transient resistance, coefficient of friction, 

current collector. 

Introduction. Sliding contacts provide reliable electrical communication in nodes where there 

is a relative movement of friction pairs (for example, "brush - ring"). Mechanical, thermal and 

electrical loads simultaneously act on them, which leads to degradation of surface layers, an increase 

in transient resistance and a decrease in the accuracy of the system.  

World studies in recent years demonstrate the effectiveness of coating engineering and 

multilayer systems for sliding contacts: nickel sublayers, solid gold and composite layers with carbon 

components reduce wear and stabilize contact resistance; Test benches for brush-ring modeling and 

analysis of triboelectric behavior, including fretting-wear, are actively developing [1-5].  

The article is aimed at substantiating and experimentally supporting technological solutions 

for the formation of wear-resistant coatings of sliding contacts (gold with alloying and/or nickel 

sublayer) and indicating how the selection of the structure of layers and running-in modes affects 

wear, friction moment and transient resistance in typical bench tests.  

The object of research is the details of friction contacts of precision mechano-electrical devices; 

The subject is the formation of the coating structure and its effect on the wear resistance and current 

conductivity of working surfaces. The approach is based on the "composition – structure – properties" 

relationship and combines electrochemical layering with subsequent running-in, micromechanical 

tests and AFM control.  

For low-speed contacts, it is advisable to use gold due to its high electrical conductivity and 

corrosion resistance; the nickel sublayer increases adhesion and wear resistance, and silver alloying 

or the formation of thin silver-carbon structures helps to stabilize resistance under load.  

Electrochemical gilding with adjustable thickness and alloying is proposed as an application 

technology: pure Au; Au-Ag (silver alloying in a bath); Ni/Au (hard nickel sublayer followed by 

gilding); Ni/Au-Ag. For individual options, the operating concentrations of the electrolyte 

components and the duration of the process are given; After application, running-in is used to form a 

stable contact layer, Table. 1. 
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Table 1. Coating options and their expected properties (qualitative assessment) 

Coating 

option 
Adhesion Durability 

Resistance 

stability 

Complexity 

of technology 
Note 

Au (clean) Average Average High Average Basic option 

Au-Ag 

(alloying) 
Average Increased High Average 

Improved 

conductivity 

Ni/Au High Increased High Higher 
better mechanical 

layer support 

Ni/Au-Ag High High High Higher 
Wear/Resistance 

Trade-Off 

Friction processes are simulated on the SRV machine and on a special stand with geometry "4 

brushes from PLI-25 - brass ring", which reproduces the "brush - ring" assembly, Table 2. Basic 

metrics: wear rate (mass flow rate or height reduction), friction coefficient, transient 

resistance/voltage drop, stability of parameters over time.  

Table 2. Example of test modes 

Stand Load Linear speed 
Amperage / 

voltage 
Duration Main outputs 

SRV 

Machine 
10-50 N 0.05–0.5 m/s 

up to 5 A /  

up to 24 V 
30–120 min 

coefficient of friction, 

mass loss 

"Brush - 

ring" 

5–20 N  

(per brush) 
0.1-1 m/s 

up to 10 A /  

up to 48 V 
Year 10–50 

transient resistance, 

parameter stability 

The state of the surface before and after tests is monitored by atomic force microscopy (AFM). 

Thus, the formation of layers with a changed composition, in particular, silver-carbon structures up 

to hundreds of nanometers thick, which affect friction and conductivity, has been recorded.  

According to the literature [3], solid gold on the nickel sublayer and other engineering solutions 

(including composite carbon-containing layers) reduce wear intensity and stabilize contact resistance 

in a slow-sliding mode consistent with the objectives [3].  

Conclusions. The use of multilayer coatings (Au, Au-Ag on the Ni sublayer) for low-speed 

sliding contacts in order to reduce wear, stabilize transient resistance and ensure friction torque is 

substantiated. Technological options for electrolyte composition and post-processing, as well as a test 

scheme (SRV, "brush-ring") and evaluation criteria are given, which creates a practical basis for 

implementation in current collectors and adjacent units. Combination of nickel sublayer, solid gold 

and/or carbon-containing modifications provides a better compromise between wear resistance and 

electrical conductivity in precision units. 
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