
6/3 (108) 2020

Content

■		  Control processes

CONTROL PROCESSES

6	 Development of a method for modelling delay propagation in railway networks using epidemiological 
sir models

D. Gurin, A. Prokhorchenko, M. Kravchenko, G. Shapoval

14	 Development of a multimodal (railroad-water) chain of grain supply by the agent-based simulation method
A. Mazaraki, V. Matsiuk, N. Ilchenko, O. Kavun-Moshkovska, T. Grigorenko

23	 Establishing the regularities of correlation between ambient temperature and fuel consumption by city 
diesel buses

D. Savostin-Kosiak, M. Madziel, A. Jaworski, O. Ivanushko, M. Tsiuman, A. Loboda

33	 Developing a strategy for modernizing passenger ships by the optimal distribution of funds
A. Shibaev, S. Borovyk, Iu. Mykhailova

42	 Development of models for segregation of infrastructure project management elements using a mono-
template in safety-oriented management

D. Kobylkin, O. Zachko, N. Korogod, D. Tymchenko

50	 Development of a method for optimizing a product quality inspection plan by the risk of non-conformity 
slippage

O. Haievskyi, V. Kvasnytskyi, V. Haievskyi

60	 Building an ontological information-analytical system to manage quality of double-glazed windows in the 
production of solar panels 

А. Sobchak, S. Mykhalkiv, M. Babaiev, Е. Zinchenko, О. Аnanіevа, N. Kovshar

70	 Abstract&References

Восточно-Европейский 
ЖУРНАЛ 
передовых технологий

Східно-Європейський 
ЖУРНАЛ 

передових технологій



ГОЛОВНИЙ РЕДАКТОР
Дьомін Дмитро Олександрович 

д. т. н., професор Національного технічного університету «Харківський політехнічний інститут»,  
директор ПП «Технологічний Центр», Харків (Україна)

Терзіян Ваган Якович
д. т. н., професор Університету Ювяскюля (Фінляндія)

РЕДАКЦІЙНА КОЛЕГІЯ

ВИРОБНИЧО-ТЕХНОЛОГІЧНІ СИСТЕМИ

Awrejcewicz Jan, Professor of Lodz University of Technology, Lodz (Poland); Korzhyk Volodymyr, Doctor of Technical Sciences, 
Chinese-Ukrainian E. O. Paton Welding Institute (CUPWI), Guangzhou (China); Marcin Kami ski, Professor of Lodz University of 
Technology, Lodz (Poland); Shen Houfa, Professor of Tsinghua University, Beijing (China); Ulusoy Uǧur, Professor of Cumhuriyet 
Universitesi, Sivas (Turkey); Загірняк М. В., д. т. н., проф., Кременчуцький національний університет імені Михайла Остроград-
ського, Кременчук (Україна); Залога В. О., д. т. н., проф., Сумський державний університет, Суми (Україна); Кіндрачук М. В., 
д. т. н., проф., Національний авіаційний університет, Київ (Україна)

ІНФОРМАЦІЙНІ ТЕХНОЛОГІЇ. СИСТЕМИ УПРАВЛІННЯ В ПРОМИСЛОВОСТІ

Iyengar Sitharama Sitharama, Professor of Florida International University, Miami, (USA); Jakab Frantisek, Associate Professor 
of Technical University of Kosice, Department of Computers and Informatics, Kosice (Slovak Republic); Terziyan Vagan, Professor of  
University of Jyvaskyla, Department of Mathematical Information Technology, Jyvaskyla (Finland); Wrycza Stanisław, Professor of  
Uniwersytet Gdanski, Gdańsk (Poland); Жолткевич Г. М., д. т. н., проф., Харківський національний університет імені В. Н. Ка-
разіна, Харків (Україна); Лахно В. А., д. т. н., проф., Національний університет біоресурсів та природокористування Ук
раїни, Київ (Україна); Литвин В. В., д. т. н., проф., Національний університет «Львівська політехніка», Львів (Україна);  
Остапов С. Е., д. ф.-м. н., проф., Чернівецький національний університет імені Юрія Федьковича, Чернівці (Україна);  
Пелещишин А. М., д. т. н., проф., Національний університет «Львівська політехніка», Львів (Україна); Теслюк В. М., д. т. н., 
проф., Національний університет «Львівська політехніка», Львів (Україна)

ПРОЦЕСИ УПРАВЛІННЯ

Rab Nawaz Lodhi, PhD, COMSATS Institute of Information Technology Sahiwal Campus (Pakistan); Бутько Т. В., д. т. н., проф., 
Український державний університет залізничного транспорту, Харків (Україна); Гогунський В. Д., д. т. н., проф., Одеський 
національний політехнічний університет, Одеса (Україна); Дьомін Д. О., д. т. н., проф., Національний технічний університет 
«Харківський політехнічний інститут», директор ПП «Технологічний Центр», Харків (Україна); Мямлін С. В., д. т. н., проф., 
Дніпропетровський національний університет залізничного транспорту, Дніпро (Україна); Панченко С. В., д. т. н., проф., Ук
раїнський державний університет залізничного транспорту, Харків (Україна); Прохорченко А. В., д. т. н., проф., Український 
державний університет залізничного транспорту, Харків (Україна); Сіра О. В., д. т. н., проф., Національний технічний універ-
ситет «Харківський політехнічний інститут», Харків (Україна)

МАТЕМАТИКА ТА КІБЕРНЕТИКА – ПРИКЛАДНІ АСПЕКТИ

Ahmad Izhar, Associate Professor of King Fahd University of Petroleum and Minerals, Department of Mathematics and Sta
tistics, Dhahran (Saudi Arabia); Hari Mohan Srivastava, Professor University of Victoria, Department of Mathematics and 
Statistics, Victoria (Canada); Kanellopoulos Dimitris, PhD, University of Patras, Patra (Greece); Trujillo Juan J., Professor of 
Universidad de la Laguna, Faculty of Mathematics, San Cristobal de La Laguna (Spain); Weber Gerhard Wilhelm, Professor of 
Middle East Technical University, Institute of Applied Mathematics, Ankara (Turkey); Атаманюк І. П., д. т. н., проф., Мико-
лаївський національний аграрний університет, Миколаїв (Україна); Кондратенко Ю. П., д. т. н., проф., Чорноморський 
національний університет імені Петра Могили, Миколаїв (Україна); Романова Т. Є., д. т. н., проф., Інститут проблем ма-
шинобудування ім. А. М. Підгорного НАН України, Харків (Україна); Саваневич В. Є., д. т. н., проф., Державне космічне 
агентство України, Київ (Україна)

ПРИКЛАДНА ФІЗИКА

Bobitski Yaroslav, Professor of University of Rzeszow, Department of mechatronics, Rzeszów (Poland); Machado Jose Antonio Tenreiro, 
Professor of Polytechnic of Porto, Institute of Engineering, Department of Electrical Engineering (Portugal); Magafas Lykourgos,  
Professor of Eastern Macedonia & Thrace Institute of Technology, Greece; Mohammad Mehdi Rashidi, Professor of  
Tongji University, Shanghai (China); Nerukh Dmitry, Senior Lecturer Aston University, Birmingham (United Kingdom);   
Pavlenko Аnatoliy, Professor of Kielce University of Technology, Department of Building Physics and Renewable Energy  
Kielce (Poland); Вовк Р. В., д. ф.-м. н., проф., Харківський національний університет імені В. Н. Каразіна, Харків (Ук
раїна); Гламаздін О. В., к. ф.-м. н., старший науковий співробітник, Національний науковий центр «Харківський фізико- 
технічний інститут», Харків (Україна); Гришанов М. І., д. ф.-м. н., проф., Український державний університет залізничного 
транспорту, Харків (Україна); Желєзний В. П., д. т. н., проф., Одеська національна академія харчових технологій, Одеса (Ук
раїна); Ільчук Г. А., д. ф.-м. н., проф., Національний університет «Львівська політехніка», Львів (Україна); Мар'янчук П. Д.,  
д. ф.-м. н., проф., Чернівецький національний університет ім. Ю. Федьковича, Чернівці (Україна); Маслов В. П., д. т. н., 
проф., Національний технічний університет України «Київський політехнічний інститут імені Ігоря Сікорського», Київ (Ук
раїна); Старіков В. В., к. ф.-м. доцент, Національний технічний університет «Харківський політехнічний інститут», Хар-
ків (Україна); Ткаченко В. І., д. ф-м. н., проф., Харківський національний університет імені В. Н. Каразіна, Харків (Україна);  
Ціж Б. Р., д. т. н., проф., Львівський національний університет ветеринарної медицини та біотехнологій імені С. З. Ґжицького, 
Львів (Україна)



ТЕХНОЛОГІЇ ОРГАНІЧНИХ ТА НЕОРГАНІЧНИХ РЕЧОВИН

Martins Luisa, Associate Professor of Universidade de Lisboa, Lisbon (Portugal); Arvaidas Galdikas, Professor Kaunas University of  
Technology, Department of Physics, Kaunas (Lithuania); Carda Juan B., Professor of Universidad Jaume I, Department of Inorganic 
Chemistry, Castellon de la Plana (Spain); Gerasimchuk Nikolay, Professor of Missouri State University, Springfield (United States); 
Rotaru Andrei, Professor of University of Craiova (Craiova); Sprynskyy Myroslav, Nicolaus Copernicus University in Torun, Department 
of Environmental Chemistry and Bioanalytics, Torun (Poland); Zeng Liang, Tianjin University, Tianjin (China); Барсуков В. З., д. х. н.,  
проф., Київський національний університет технологій та дизайну, Київ (Україна); Вахула Я. І., д. т. н., проф., Національний універси-
тет «Львівська політехніка», Львів (Украина); Дорошенко А. О., д. х. н., проф., Харківський національний університет імені В. Н. Ка-
разіна, Харків (Україна); Капустін О. Є., д. х. н., проф., Приазовський державний технічний університет, Маріуполь (Україна), 
Miami University Oxford (USA); Колосов О. Є., д. т. н., Національний технічний університет України «Київський політехнічний 
інститут імені Ігоря Сікорського», Київ (Україна); Кривенко П. В., д. т. н., проф., Київський національний університет будівництва 
і архітектури, Київ (Україна); Плаван В. П., д. т. н., проф., Київський національний університет технологій та дизайну, Київ (Украї-
на); Рошаль О. Д., д. х. н., Харківський національний університет імені В. Н. Каразіна, Харків (Україна); Сухий К. М., д. т. н., проф., 
Український державний хіміко-технологічний університет, Дніпро (Україна); Чумак В. Л., д. х. н., проф., Національний авіаційний 
університет, Київ (Україна)

ПРИКЛАДНА МЕХАНІКА

Aifantis Elias, Aristotle University of Thessaloniki, Thessaloniki (Greece); Andrianov Igor, Professor of RWTH Aachen University, Department 
of General Mechanics, Aachen (Germany); Lewis Roland W., Swansea University, Swansea (United Kingdom); Sapountzakis Evangelos, 
National Technical University of Athens, Athens (Greece); Tornabene Francesco, University of Bologna, Bologna (Italy); Uchino Kenji, 
Pennsylvania State University, University Park (USA); Visser, Frank C., Flowserve, Etten-Leur (Netherlands); Аврамов К. В., д. т. н., проф., Ін-
ститут проблем машинобудування ім. А. М. Підгорного Національної академії наук України, Харків (Україна); Астанін В. В., д. т. н., проф., 
Національний авіаційний університет, Київ (Україна); Ахундов В. М., д. ф.-м. н., професор, Національна металургійна академія України, 
Дніпро (Україна); Легеза В. П., д. т. н., проф., Національний технічний університет України «Київський політехнічний інститут імені Ігоря 
Сікорського», Київ (Україна); Лобода В. В., д. ф.-м. н., професор, Дніпровський національний університет імені Олеся Гончара (Україна); 
Львов Г. І., д. т. н., проф., Національний технічний університет «Харківський політехнічний інститут», Харків (Україна); Пукач П. Я.,  
д. т. н., проф., Національний університет «Львівська політехніка», Львів (Україна); Ромуальдович С. І., д. т. н., проф., Національний авіа-
ційний університет, Київ (Україна); Філімоніхін Г. Б., д. т. н., проф., Центральноукраїнський національний технічний університет, Кро-
пивницький (Україна); Фомичов П. О., д. т. н., проф., Національний аерокосмічний університет ім. М. Є. Жуковського «Харківський 
авіаційний інститут», Харків (Україна); Ярошевич М. П., д. т. н., проф., Луцький національний технічний університет, Луцьк (Україна)

ЕНЕРГОЗБЕРІГАЮЧІ ТЕХНОЛОГІЇ ТА ОБЛАДНАННЯ

Acaroglu Mustafa, Selcuk Universitesi, Konya (Turkey); Besagni Giorgio, Ricerca sul Sistema Energetico, Milan (Italy); Calise Francesco, 
Universita degli Studi di Napoli Federico II, Naples (Italy); Guerrero Josep M., Aalborg Universitet, Aalborg (Denmark); Li Haiwen, Kyushu 
University, Fukuoka (Japan); Ma Zhenjun, University of Wollongong, Wollongong (Australia); Morosuk Tatiana, Technical University of Berlin, 
Berlin (Germany); Popescu Mihaela, University of CraiovaCraiova (Romania); Santamouris Mattheos, University of New South Wales, 
Sydney (Australia); Sutikno Tole, Professor of Universitas Ahmad Dahlan, Department of Electrical Engineering, Yogyakarta (Indonesia); 
Авраменко А. О., д. т. н., проф., Інститут технічної теплофізики Національної академії наук України, Київ (Україна); Єрохов В. Ю.,  
д. т. н., проф., Національний університет «Львівська політехніка», Львів (Україна); Любарський Б. Г., д. т. н., проф., Національний 
технічний університет «Харківський політехнічний інститут», Харків (Україна); Русанов А. В., д. т. н., проф., Інститут проблем ма-
шинобудування ім. А. М. Підгорного Національної академії наук України, Харків (Україна); Фіалко Н. М., д. т. н., проф., Інститут 
технічної теплофізики Національної академії наук України, Київ (Україна)

ІНФОРМАЦІЙНО-КЕРУЮЧІ СИСТЕМИ

Sattarova Ulkar Eldar, Associate Professor Azerbaijan University of Architecture and Construction, Department of Information technologies 
and systems, Baku (Azerbaijan); Starovoitov Valery, Professor, Doctor of sciences, United Institute of Informatics Problems, National 
Academy of Sciences of Belarus, Minsk (Belarus); Безрук В. М., д. т. н., проф., Харківський національний університет радіоелектроніки, 
Харків (Україна); Величко О. М., д. т. н., професор, Державне підприємство «Укрметртестстандарт», Київ (Україна); Уривський Л. О.,  
д. т. н., проф., Національний технічний університет України «Київський політехнічний інститут імені Ігоря Сікорського», Київ (Ук
раїна); Щербакова Г. Ю., д. т. н., доцент, Одеський національний політехнічний університет, Одеса (Україна); Яцків В. В., д. т. н., до-
цент, Тернопільський національний економічний університет, Тернопіль (Україна)

ЕКОЛОГІЯ

Kisi Ozgur, Ilia State University, Tbilisi (Georgia); Makarynskyy Oleg, Australian Institute of Marine Science (Australia); Scholz Miklas, 
Lunds Universitet, Lund (Sweden); Бойченко С. В., д. т. н., проф., Національний авіаційний університет, Київ (Україна); Гомеля М. Д.,  
д. т. н., проф., Національний технічний університет України «Київський політехнічний інститут імені Ігоря Сікорського», Київ (Україна);  
Ремез Н. С., д. т. н., Національний технічний університет України «Київський політехнічний інститут імені Ігоря Сікорського», Київ (Ук
раїна); Шведчикова І. О., д. т. н., проф., Київський національний університет технологій та дизайну, Київ (Україна)

ТЕХНОЛОГІЇ ТА ОБЛАДНАННЯ ХАРЧОВИХ ВИРОБНИЦТВ

Adegoke Gabriel, Professor of University of Ibadan, Department of Food Technology, Ibadan (Nigeria); Barreca Davide, Universita degli Studi 
di Messina, Messina (Italy); Effat Baher, National Research Centre, Cairo (Egypt); Erkmen Osman, Gaziantep Universitesi, Gaziantep (Turkey); 
Hafiz Ansar Rasul Suleria, PhD, Kansas State University, Department of Food, Nutrition, Dietetics and Health, Manhattan (USA); Modi Vinod,  
Central Food Technological Research Institute India, Fish and Poultry Technology, Mysore (India); Бурдо О. Г., д. т. н., проф., Одеська націо-
нальна академія харчових технологій, Одеса (Україна); Павлюк Р. Ю., д. т. н., проф., Харківський державний університет харчування та 
торгівлі, Харків (Україна)

МАТЕРІАЛОЗНАВСТВО

Apostolopoulos Charis, Patras University, Patra (Greece); Gubicza Jen , Eötvös Loránd University, Budapest (Hungary); Gupta Manoj, National 
University of Singapore, Singapore City (Singapore); Букетов А. В., д. т. н., проф., Херсонська державна морська академія, Херсон, (Україна);  
Геворкян Е. С., д. т. н., проф., Український державний університет залізничного транспорту, Харків (Україна); Дубок В. А., д. х. н., проф., Київсь-
кий національний університет імені Тараса Шевченка, Київ (Україна); Дурягіна З. А., д. т. н., проф., Національний університет «Львівська полі-
техніка», Львів (Україна);  Єфременко В. Г., д. т. н., проф., ДВНЗ «Приазовський державний технічний університет», Маріуполь (Україна);  
Соболь О. В., д. ф.-м. н., проф., Національний технічний університет «Харківський політехнічний інститут», Харків (Україна); Яремій І. П., 
д. ф.-м. н., проф., Прикарпатський національний університет імені Василя Стефаника, Івано-Франківськ (Україна)



EDITOR IN CHIEF

Demin Dmitriy
Professor of the National Technical University «Kharkiv Polytechnic Institute», 

Director of Private Company «Technology Center», Kharkiv (Ukraine)

Terziyan Vagan
Professor of the University of Jyvaskyla (Finland)

EDITORIAL BOARD

ENGINEERING TECHNOLOGICAL SYSTEMS

Awrejcewicz Jan, Professor of Lodz University of Technology, Department of Automation, Biomechanics and Mechatronics, Lodz (Poland); Kindrachuk 
Myroslav, Professor of National Aviation University, Department of Tribological material science, powder metallurgy, functional materials, Kyiv (Ukraine); 
Korzhyk Volodymyr, Doctor of Technical Sciences, Director of the Chinese-Ukrainian E. O. Paton Welding Institute (CUPWI), Guangzhou (China);  
Marcin Kamiński, Professor of Lodz University of Technology, Department of Structural Mechanics, Lodz (Poland); Ulusoy Uǧur, Professor of Cumhuriyet  
Universitesi, Department of Mining Engineering, Sivas (Turkey); Shen Houfa, Professor of Tsinghua University, School of Materials Science and Engineering, 
Beijing (China); Zagirnyak Mykhaylo, Professor of Kremenchuk Mykhailo Ostrohradskiy National University, Department of electric machines and apparatus, 
Kremenchuk (Ukraine); Zaloga Viliam, Professor of Sumy State University, Department of manufacturing engineering, machines and tools, Sumy (Ukraine)

INFORMATION TECHNOLOGY. INDUSTRY CONTROL SYSTEMS

Iyengar Sitharama Sitharama, Professor of Florida International University, School of Computing and Information Sciences, Miami (USA);  
Jakab Frantisek, Associate Professor of Technical University of Kosice, Department of Computers and Informatics, Kosice (Slovak Republic);  
Lakhno Valeriy, Professor of National University of Life and Environmental Sciences of Ukraine, Kyiv (Ukraine); Lytvyn Vasyl, Professor of Lviv 
Polytechnic National University, Department of Information Systems and Networks, Lviv (Ukraine); Ostapov Serhii, Professor of Yuri Fedkovych 
Chernivtsi National University, Department of Computer systems software, Chernivtsi (Ukraine); Peleshchyshyn Andriy, Professor of Lviv Poly-
technic National University, Department of social communication and information activities, Lviv (Ukraine); Terziyan Vagan, Professor of Univer-
sity of Jyvaskyla, Department of Mathematical Information Technology, Jyvaskyla (Finland); Teslyuk Vasyl, Professor of Lviv Polytechnic National  
University, Department of Automated Control Systems, Lviv (Ukraine); Wrycza Stanisław, Professor of Uniwersytet Gdanski, Department of Busi-
ness Informatics, Gdańsk (Poland); Zholtkevych Grygoriy, Professor of Karazin Kharkiv National University, Department of Theoretical and Applied 
Computer Science of School of Mathematics and Computer Science, Kharkiv (Ukraine)

CONTROL PROCESSES

Butko Tatiana, Professor of Ukrainian State University of Railway Transport, Department of operational work and international transportation, Kharkiv 
(Ukraine); Demin Dmitriy, Professor of National Technical University «Kharkiv Polytechnic Institute», director of the Private Company «Technolo-
gy Center», Kharkiv (Ukraine); Gogunsky Viktor, Professor of Odessa National Politechnic University, Department of Management of life safety sys-
tems, Odessa (Ukraine); Myamlin Sergey, Professor of Dnipropetrovsk National University of Rail Transpor, Dnipro (Ukraine); Panchenko Sergii,  
Professor of Ukrainian State University of Railway Transport, Department of Automatic and computer remote control of train traffic, Kharkiv (Ukraine); 
Prokhorchenko Andrii, Professor of Ukrainian State University of Railway Transport, Department of Operational Work Management, Kharkiv (Ukraine); 
Rab Nawaz Lodhi, PhD, COMSATS Institute of Information Technology Sahiwal Campus (Pakistan); Sira Oksana, Professor of National Technical 
University «Kharkiv Polytechnic Institute», Department of distributed information systems and cloud technologies, Kharkiv (Ukraine)

MATHEMATICS AND CYBERNETICS – APPLIED ASPECTS

Ahmad Izhar, Associate Professor of King Fahd University of Petroleum and Minerals, Department of Mathematics and Statistics, Dhahran (Saudi 
Arabia); Atamanyuk Igor, Professor Mykolaiv National Agrarian University, Department of Higher and Applied Mathematics, Mykolaiv (Ukraine);  
Hari Mohan Srivastava, Professor University of Victoria, Department of Mathematics and Statistics, Victoria (Canada); Kanellopoulos Dimitris, 
PhD, University of Patras, Department of Mathematics, Patra (Greece); Kondratenko Yuriy, Professor Petro Mohyla Black Sea National University, 
Department of Intelligent Information Systems, Mykolaiv (Ukraine); Romanova Tetyana, Professor Institute for Problems in Machinery of National 
Academy of Sciences of Ukraine, Department of Mathematical Modeling and Optimal Design, Kharkiv (Ukraine);  Savanevych Vadym, Professor 
State Space Agency of Ukraine, Kyiv (Ukraine); Trujillo Juan J., Professor of Universidad de la Laguna, Faculty of Mathematics, San Cristobal de La 
Laguna (Spain); Weber Gerhard Wilhelm, Professor of Middle East Technical University, Institute of Applied Mathematics, Ankara (Turkey)

APPLIED PHYSICS

Bobitski Yaroslav, Professor of University of Rzeszow, Department of mechatronics, Rzeszów (Poland); Glamazdin Alexander, PhD, National Science Center 
«Kharkov Institute of Physics and Technology», Kharkiv (Ukraine); Grishanov Nikolay, Professor of Ukrainian State University of Railway Transport, Depart-
ment of Physics of plasmas, Controlled Nuclear Fusion, Kharkiv (Ukraine); Ilchuk Hryhoriy, Professor of Lviv Polytechnic National University, Department of 
General Physics, Lviv (Ukraine); Machado Jose Antonio Tenreiro, Professor of Polytechnic of Porto, Institute of Engineering, Department of Electrical Engi-
neering, (Portugal); Magafas Lykourgos, Professor of Eastern Macedonia & Thrace Institute of Technology, Department of Electrical Engineering (Greece);  
Maryanchuk Pavlo, Professor of Yuriy Fedkovych Chernivtsi National University, Departmetn of Physics, (Ukraine); Maslov Volodymyr, Professor of National  
Technical University of Ukraine «Igor Sikorsky Kyiv Polytechnic Institute», Department of Scientific, analytic and ecological instruments and systems,  
Kyiv (Ukraine); Mohammad Mehdi Rashidi, Professor of Tongji University, Shanghai (China); Nerukh Dmitry, Senior Lecturer Aston University, Depart-
ment of Mathematics, Birmingham, United Kingdom; Pavlenko Аnatoliy, Professor of Kielce University of Technology, Department of Building Physics and 
Renewable Energy, Kielce (Poland); Starikov Vadim, Associate Professor of National Technical University «Kharkiv Polytechnic Institute», Department of 
Physics of metals and semiconductors, Kharkiv (Ukraine); Tkachenko Viktor, Professor of V. N. Karazin Kharkiv National University, Department of Physics of 
Innovative Energy & Technology & Ecology, Kharkiv (Ukraine); Tsizh Bohdan, Professor of Stepan Gzhytskyi National University of Veterinary Medicine and 
Biotechnologies Lviv, Department of General Technical Subjects and Production Quality Contro, Lviv (Ukraine); Vovk Ruslan, Professor of Karazin Kharkiv 
National University, Department of low temperature physics, Kharkiv (Ukraine); Zhelezny Vitaly, Professor of Odessa National Academy of Food Technologies, 
Department of Thermal Physics and Applied Ecology, Odessa (Ukraine)

TECHNOLOGY ORGANIC AND INORGANIC SUBSTANCES

Arvaidas Galdikas, Professor Kaunas University of Technology, Department of Physics, Kaunas (Lithuania); Barsukov Viacheslav, Professor Kyiv 
National University of Technologies and Design, Department for Electrochemical Power Engineering and Chemistry, Kyiv (Ukraine); Carda Juan B., 
Professor of Universidad Jaume I, Department of Inorganic Chemistry, Castellon de la Plana (Spain); Chumak Vitaliy, Professor of National Aviation 
University, Department of Chemistry and Chemical Engineering, Kyiv (Ukraine); Doroshenko Andrey, V. N. Karazin Kharkiv National University, 
Department of organic chemistry, Kharkov (Ukraine); Gerasimchuk Nikolay, Professor of Missouri State University, Department of Chemistry, Spring-
field (United States); Rotaru Andrei, Professor of University of Craiova, Department of Physics (Craiova); Kapustin Alexey, Professor of Pryazovskyi 
State Technical University, Department of Chemistry, Mariupol (Ukraine), Miami University Oxford (USA); Kolosov Akeksandr, Professor of Na-
tional Technical University of Ukraine «Igor Sikorsky Kyiv Polytechnic Institute», Department of Chemical, Polymeric and Silicate Machine Building, 
Kyiv (Ukraine); Krivenko Pavel, Professor Kyiv National University of Construction and Architecture, Scientific Research Institute for Binders and Ma-
terials, Kyiv (Ukraine); Martins Luísa, Associate Professor of Universidade de Lisboa, Instituto Superior Tecnico, Lisbon (Portugal); Plavan Viktoriia,  
Professor Kyiv National University of Technologies and Design, Department of Applied Ecology, Technology of Polymers and Chemical Fiber, Kyiv (Uk
raine); Roshal Alexander, V. N. Karazin Kharkiv National University, Research Institute of Chemistry, Kharkiv (Ukraine); Rotaru Andrei, University 
of Craiova, Department of Physics (Craiova); Sprynskyy Myroslav, Nicolaus Copernicus University in Torun, Department of Environmental Chemistry 
and Bioanalytics, Torun (Poland); Sukhyy Mikhaylo, Professor of Ukrainian State University of Chemical Technology, Department of Processing of 
Plastics and Photo-, Nano- and polygraphic materials, Dnipro (Ukraine); Vakhula Yaroslav, Professor of Lviv Polytechnic National University, Depart-
ment of Silicate Engineering, Lviv (Ukraine); Zeng Liang, Tianjin University, School of Chemical Engineering and Technology, Tianjin (China)



APPLIED MECHANICS

Aifantis Elias, Aristotle University of Thessaloniki, Thessaloniki (Greece); Akhundov Vladimir, Professor of National metallurgical academy of Ukraine, 
Department of Applied mechanics, Dnipro (Ukraine); Andrianov Igor, Professor of RWTH Aachen University, Department of General Mechanics, Aachen 
(Germany); Astanin Vyacheslav, Professor of National Aviation University, Department of Mechanics, Kyiv (Ukraine); Avramov Konstantin, Profes-
sor of A. Podgorny Institute of Mechanical Engineering Problems of the National Academy of Sciences of Ukraine, Department of reliability and dynamic 
strength, Kharkiv (Ukraine); Filimonikhin Gennadiy, Professor of Central Ukrainian National Technical University, Department of Machine Parts and Applied 
Mechanics, Kropyvnytskyi (Ukraine); Fomychov Petro, Professor of National Aerospace University «Kharkiv Aviation Institute» named after N. E. Zhu-
kovsky, Department of Aircraft strength, Kharkiv (Ukraine); Legeza Viktor, Professor of National Technical University of Ukraine «Igor Sikorsky Kyiv 
Polytechnic Institute», Department of Computer Systems Software, Kyiv (Ukraine); Lewis Roland W., Swansea University, Department of Civil Engineering, 
Swansea (United Kingdom); Loboda Volodymyr, Professor of Oles Honchar Dnipro National University (Ukraine); Lvov Gennadiy, Professor of National 
Technical University «Kharkiv Polytechnic Institute», Department of dynamics and strength of machines, Kharkiv (Ukraine); Pukach Petro, Professor of 
Lviv Polytechnic National University, Department of Computational Mathematics and Programming, Lviv (Ukraine); Romualdovich Sergey, Professor of 
National Aviation University, Department of Aircraft construction, Kyiv (Ukraine); Sapountzakis Evangelos, National Technical University of Athens, Civil 
Engineering, Athens (Greece); Tornabene Francesco, University of Bologna, Department DICAM, Bologna (Italy); Uchino Kenji, Pennsylvania State University, 
Electrical Engineering, University Park (USA); Visser, Frank C., Flowserve, AMSS, Etten-Leur (Netherlands); Yaroshevich Nikolai, Professor of Lutsk National 
Technical University, Department of Branch Engineering, Lutsk (Ukraine)

ENERGY-SAVING TECHNOLOGIES AND EQUIPMENT

Acaroglu Mustafa, Selcuk Universitesi, Department Energy Division, Konya (Turkey); Avramenko Andriy, Professor of Institute of Engineering Thermophysics  
of National academy of sciences of Ukraine, Department of heat and mass transfer and hydrodynamics in heat power equipment, Kyiv (Ukraine); Besagni Giorgio, 
Ricerca sul Sistema Energetico, Energy Systems Development Department, Milan (Italy); Calise Francesco, Universita degli Studi di Napoli Federico II, Depart-
ment of Industrial Engineering, Naples (Italy); Fialko Nataliia, Professor of Institute of Engineering Thermophysics of National academy of sciences of Ukraine,  
Department of energy efficient of heat technologies, Kyiv (Ukraine); Guerrero Josep M., Aalborg Universitet, Energy Technology, Aalborg (Denmark); Li Haiwen, 
Kyushu University, Platform of Inter/Transdisciplinary Energy Research (Q-PIT), Fukuoka (Japan); Liubarskyi Borys, Professor of National Technical Universi-
ty «Kharkiv Polytechnic Institute», Department of electrical transport and diesel locomotive, Kharkiv (Ukraine); Ma Zhenjun, University of Wollongong, Sustain-
able Buildings Research Centre, Wollongong (Australia); Morosuk Tatiana, Technical University of Berlin, Institute for Energy Engineering, Berlin (Germany);  
Popescu Mihaela, University of Craiova, Department of Electromechanics, Environment and Applied Informatics, Craiova (Romania); Rusanov Andrii, Pro-
fessor of A. Podgorny Institute of Mechanical Engineering Problems of the National Academy of Sciences of Ukraine, Department of Hydroaeromechanics of 
Power Machines, Kharkiv (Ukraine); Santamouris Mattheos, University of New South Wales, Built Environment, Sydney (Australia); Sutikno Tole, Pro-
fessor of Universitas Ahmad Dahlan, Department of Electrical Engineering, Yogyakarta (Indonesia); Yerokhov Valerij, Professor of Lviv Polytechnic National 
University, Department of Semiconductor Electronics, Lviv (Ukraine)

INFORMATION AND CONTROLLING SYSTEM

Bezruk Valeriy, Professor of Kharkiv National University of Radio Electronics, Department of Information and Network Engineering, Kharkiv (Ukraine); 
Shcherbakova Galyna, Associate professor of Odessa National Polytechnic University, Department of electronic apparatus & information technology, Odes-
sa  (Ukraine); Uryvsky Leonid, Professor of National Technical University of Ukraine «Igor Sikorsky Kyiv Polytechnic Institute», Department of telecommu-
nication, Kyiv (Ukraine); Sattarova Ulkar Eldar, Associate Professor Azerbaijan University of Architecture and Construction, Department of Infor-
mation technologies and systems, Baku (Azerbaijan);Starovoitov Valery, Professor, Doctor of sciences, United Institute of Informatics Problems, National 
Academy of Sciences of Belarus, Laboratory of System Identification, Minsk (Belarus); Velychko Oleh, Professor of State Enterprise «Ukrmetrteststandard», 
Institute of Electromagnetic Measurements, Kyiv (Ukraine); Yatskiv Vasyl, Associate professor of Ternopil National Economic University, Department of Cyber 
Security, Ternopil (Ukraine)

ECOLOGY

Boichenko Sergii, Professor of National aviation universit, Department of ecology, Kyiv (Ukraine); Gomelia Nikolai, Professor of National Technical Uni-
versity of Ukraine «Igor Sikorsky Kyiv Polytechnic Institute», Department of Ecology and Technology of Plant Polymers, Kyiv (Ukraine); Kisi Ozgur, Ilia 
State University, Faculty of Natural Sciences and Engineering, Tbilisi (Georgia); Makarynskyy Oleg, Australian Institute of Marine Science, Arafura Timor  
Research Facility (Australia); Remez Natalya, Professor of National Technical University of Ukraine «Igor Sikorsky Kyiv Polytechnic Institute», Depart-
ment of Environmental Engineering, Kyiv (Ukraine); Scholz Miklas, Lunds Universitet, Department of Water Resources Engineering, Lund (Sweden);  
Shvedchykova Iryna, Professor Kyiv National University of Technologies and Design, Department of Electronics and Electrical Engineering, Kyiv (Ukraine)

TECHNOLOGY AND EQUIPMENT OF FOOD PRODUCTION

Adegoke Gabriel, Professor of University of Ibadan, Department of Food Technology, Ibadan (Nigeria); Barreca Davide, Universita degli Studi di Messina, 
Department of Chemical Biological Pharmaceutical and Environmental Sciences, Messina (Italy); Burdo Oleg, Professor of Odessa National Academy of Food 
Technologies, Department of processes, equipment and energy management, Odesa (Ukraine); Effat Baher, National Research Centre, Dairy Science Depart-
ment, Cairo (Egypt); Erkmen Osman, Gaziantep Universitesi, Department of Food Engineering, Gaziantep (Turkey); Hafiz Ansar Rasul Suleria, PhD, Kansas 
State University, Department of Food, Nutrition, Dietetics and Health, Manhattan (USA); Modi Vinod, Central Food Technological Research Institute India, 
Department of Meat, Fish and Poultry Technology, Mysore (India); Pavlyuk Raisa, Professor of Kharkiv State University of Food Technology and Trade, De-
partment of Technology processing of fruits, vegetables and milk, Kharkiv (Ukraine)

MATERIALS SCIENCE

Apostolopoulos Charis, Patras University, Department of Mechanical Engineering and Aeronautics, Patra (Greece); Buketov Andriy, Professor of Kherson 
State Maritime Academy, Department of Transport technologies, Kherson (Ukraine); Dubok Vitalii, Professor of Taras Shevchenko National University of Kyiv, 
Department of Radiophysical Phaculyty, semiconductor physical chair, Kyiv (Ukraine); Duriagina Zoia, Professor of Lviv Polytechnic National University, 
Department of Applied Materials Science and Materials Engineering, Lviv (Ukraine); Efremenko Vasily, Professor of State Higher Educational Institution 
«Priazoivskyi State Technical University», Department of Physics, Mariupol (Ukraine); Gevorkyan Edvin, Professor of Ukrainian State University of Railway 
Transport, Department of Quality, standartization, sertification and materials making technology, Kharkiv (Ukraine); Gubicza Jenõ, Eötvös Loránd University, 
Department of Materials Physics, Budapest (Hungary); Gupta Manoj, National University of Singapore, Singapore City (Singapore); Sobol Oleg, Professor of 
National Technical University «Kharkiv Polytechnic Institute», Department of Materials Science, Kharkiv (Ukraine); Yaremiy Ivan, Professor of Vasyl Stefa-
nyk Precarpathian National University, Department of Material Science and New Technology, Ivano-Frankivsk (Ukraine)

Journal Indexing

  Scopus
  CrossRef
  American Chemical Society
  EBSCO. Applied Science & Technology Source
  EBSCO. Computers & Applied Sciences Complete
  Index Copernicus
  MIAR
  Ulrich’s Periodicals Directory
  Bielefeld Academic Search Engine (BASE)
  WorldCat
  CNKI
  ResearchBib
  Polska Bibliografia Naukowa
  Directory of Open Access scholarly Resources
  OpenAIRE
  Open Academic Journals Index
  Sherpa/Romeo

Свiдоцтво про державну
реєстрацiї журналу

КВ № 21546-11446 ПР вiд 08.09.2015

Атестовано
Постановою Президiї ВАК України 

№ 1-05/2 вiд 27.05.2009, № 1-05/3 вiд 08.07.2009
Бюлетень ВАК України

Наказом Мiнiстерства освiти i науки України
№793 вiд 04.07.2014

Наказом Міністерства освіти і науки України
№ 612 від 07.05.2019

Категорія А

Пiдписано до друку 
08.12.2020 р. 

Формат 60 × 84 1/8. 
Ум.-друк. арк. 10,25. Обл.-вид. арк. 9,53

Наклад 1000 екз.

Establishers
PC Technology Center

Ukrainian State University of  
Railway Transport

Publisher
PC Technology Center

Editorial office’s and publisher’s address:
Shatilova dacha str., 4, Kharkiv,

Ukraine, 61145

Contact information
Tel.: +38 (057) 750-89-90

E-mail: c7508990@gmail.com
Website: http://www.jet.com.ua,

http://journals.uran.ua/eejet



Eastern-European Journal of Enterprise Technologies ISSN 1729-3774	 6/3 ( 108 ) 2020

42

1. Introduction

The impact of a turbulent environment of dynamic 
changes in human life, the growing number of emergencies 
and events form and exert a critical load on critical infra-
structure systems and infrastructure projects. In particu-
lar, over the last decade, a number of large infrastructure 
projects have been realized and are being implemented 
in Ukraine alone. Among them: “Construction of a new 
Beskidy tunnel”; “Building of a new safe confinement”; “GO 
Highway”; “Liquid radioactive waste processing plant”; “3G 
and 4G technology implementation projects in Ukraine” 

and others. Today there are various standards of project 
management, models and methods of project planning and 
implementation are developed and tested. However, the 
state of affairs indicates that existing standards, models and 
methods can no longer fully balance the quality, safety and 
viability of the environment and project stakeholders. 

Therefore, there is a need for synergy of existing knowl-
edge in order to develop a new paradigm for detailed struc-
turing of infrastructure projects, develop mono-templates 
and segregate elements in the planning, implementation 
and operation of such projects at different levels and stages. 
There is a need to take into account the dynamics and im-
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A comprehensive study of the process of decompo-
sition and segregation of infrastructure project man-
agement elements using a mono-template under the 
influence of changes and safety-oriented manage-
ment was carried out. The use of project, program 
and portfolio management tools made it possible to 
generalize the process of structural decomposition 
of infrastructure projects and features of segrega-
tion of management elements using a mono-template 
and provisions of safety-oriented management. This 
is important because of the peculiarities of the for-
mation and planning of infrastructure projects: con-
tent, structure requirements and values, among which 
safety is the key. Thus, a conceptual schematic model 
of a mono-template in safety-oriented management is 
developed, which includes three blocks of project man-
agement. This made it possible to improve the plan-
ning process of infrastructure projects. The schemat-
ic model is developed and the application of the filter 
system of elements and parameters of infrastructure 
project management in safety-oriented management is 
proposed. The system allows carrying out the process 
of segregation of the necessary elements and parame-
ters of infrastructure project management with the use 
of a mono-template. The influence and consequences 
of application on the basis of project parameters are 
described. A formalized model of the segregation pro-
cess of infrastructure project management elements 
and parameters at the level of a mono-template in 
safety-oriented management is presented. The pro-
cess of transition of structurally decomposed manage-
ment elements and parameters through the filter system 
is described. In the course of this process, the proj-
ect factors of proactive management, internal project 
environment, changes and system resistance affect the 
formed structurally decomposed blocks of a mono-tem-
plate. The models developed in the study complement 
the project management tools and provide an opportu-
nity to carry out the process of planning infrastructure 
projects at a high-quality level
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pact of changes, the interaction of the environment and the 
multi-parametric environment of the project using safety 
principles and safety-oriented management. Thus, the study 
of the process of segregation of management elements in the 
application of infrastructure projects mono-templates and 
the development of their models with an assessment of the 
impact of changes and safety-oriented management is an 
urgent task.

2. Literature review and problem statement

Research on scientific and practical approaches to proj-
ect, program and portfolio management is now actively 
conducted by scientists around the world. The developments 
supplement and form new standards and methodologies in 
the field of project management, in particular the study of 
project management processes, their structural decomposi-
tion, choice and selection of management elements and gen-
eralize the issues of change management. However, in their 
work, scientists focused on the basic study of project man-
agement in the field of project decomposition, selection of 
management elements, the impact of changes on the project, 
the development of models and mechanisms for project-ori-
ented management.

In particular, [1–3] explored the issues of mental space 
of projects as an environment for intelligent data collection, 
mobility and flexibility of projects that underlie the success 
of projects and programs, organizational maturity of proj-
ects, as well as the development of the creative potential of 
project managers: definition of research components and re-
sults, but these results are not fully adaptable to the selection 
of infrastructure project management elements. 

In [4], the problems of priority management of ICT proj-
ects in the program of organizational development in com-
plex dynamically changing conditions and search and for-
mation of new approaches to project, program and portfolio 
management in conditions of uncertainty are investigated. 
However, the influence of such variables on the development 
of infrastructure projects with the application of mono-tem-
plates is not described [5].

An important element of project management is risk 
management, in particular the development of methods for 
optimal occupational risk management in the implementa-
tion of projects, programs and project portfolios. Howev-
er, when planning infrastructure projects and segregating 
management elements, occupational risks are not the main 
type of risk that should be taken into account [6]. Also 
important is the study of breakthrough competencies in 
the management of innovative projects and programs and 
competency control in the management of IT projects, 
partial provisions of which can be adapted for use in infra-
structure projects [7, 8]. In [9, 10], a study of the process of 
modeling stakeholders’ participation in team management 
in a multi-project project and peculiarities of the method of 
forming the project management methodology is carried out. 
But the process of their interaction in infrastructure projects 
is not described. 

In [11, 12], the process of optimizing the tasks on protec-
tion of information and communication transport systems 
and the possibility of forming a generalized information 
model of an object is investigated. However, the features 
of structural decomposition of infrastructure projects and 
their unique set of management elements are not considered 

in the optimization. A change management model is also 
developed, its application in software development projects 
is described, and approaches to project change management 
based on project configuration management for developing 
complex projects are proposed, but these approaches only 
partially take into account the configuration features of 
infrastructure projects [13, 14].

The works [15, 16] describe the study of the project in-
formation management process based on the construction 
of information models and construction information and 
the development of a product-project model based on a 
project-oriented approach to planning WBS structures in 
complex project systems. But fully integrating these results 
for the decomposition and construction of an infrastructure 
project mono-template is problematic. The issue of safe-
ty-oriented management of stakeholders in civil protection 
projects is described in [17], but the possibility of application 
in the planning of infrastructure projects is not described. 
Problems of change management in complex projects in 
the context of configuration and information management 
are described in [18]. General provisions of project decom-
position and application of work distribution structures 
to the project management life cycle are described in the 
works [19, 20], but they do not take into account the impact 
of project changes in the process of segregation of project 
management elements. 

Having reviewed the research and the results obtained, 
we can say that they do not fully or not at all address the 
issues of planning, the impact of changes, structuring and 
decomposition of infrastructure projects.

3. The aim and objectives of the study

The aim of the study is to develop models for segrega-
tion of infrastructure project management elements using a 
mono-template in safety-oriented management, taking into 
account the turbulent project environment and the possible 
impact of changes on the project at different phases of the 
life cycle. This will make it possible to plan infrastructure 
projects at the practical level using mono-templates and seg-
regation of management elements and parameters.

To achieve the aim, the following objectives were set: 
– to conceptualize the infrastructure project mono-tem-

plate in safety-oriented management; 
– to develop a schematic model of the process of applying 

filter systems for elements and parameters of infrastructure 
project management in safety-oriented project management; 

– to formalize the process of segregation of elements and 
parameters of infrastructure project management at the mo-
no-template level in safety-oriented management with the 
model presentation. 

4. Materials and methods of studying the process of 
segregation of infrastructure project management 

elements

Infrastructure projects are complex projects, and today 
are implemented in all spheres of human life, including 
critical infrastructure facilities. These facilities, under the 
influence of various projected and unpredictable factors, can 
pose a threat and have a negative impact on the safety and 
livelihood of people. Therefore, such facilities are subject to 
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special project requirements, in particular for design, imple-
mentation and operation. 

The complexity of infrastructure projects lies primar-
ily in the complexity of implementation, their multi-factor 
and multi-criteria nature, complex process of planning, 
decomposition and consideration of various factors, turbu-
lent changes constantly affecting the project. Solving the 
problems of infrastructure project implementation requires 
a clear decomposition of the type of project, systematization 
of knowledge and carrying out a comprehensive generaliza-
tion of elements on the basis of a project-oriented approach. 
They form a multi-criteria environment for safety-oriented 
decomposition management of the infrastructure project. It 
is necessary to develop a conceptual model of the infrastruc-
ture project mono-template, adapted for use in the planning 
of mono, mega and meta-infrastructure projects. It is also 
necessary to create a formalized model of segregation of in-
frastructure project management elements at the level of the 
project mono-template in safety-oriented management by 
applying a system of project filters. The implementation of a 
set of measures will allow for a more detailed and high-qual-
ity process of decomposition and planning management of 
infrastructure projects, ensuring their support at different 
stages of the life cycle. 

In solving scientific problems, the method of system anal-
ysis was used in order to study the subject area of the process 
of infrastructure project decomposition under the influence of 
changes, analysis of known models and development of new 
ones. Modeling tools – to formally represent the cause and 
effect relationships of project environment elements. Analysis 
of the terminology base of project, program and portfolio 
management – to determine the compliance of the terminol-
ogy and provisions used with project management standards. 
Proactive and reactive management methods – to assess the 
possibility of predicting project development and responding 
to deviations. Expert evaluation method – to determine the 
key elements of the infrastructure project mono-template.

5. Results of studying the process of segregation of 
infrastructure project management elements using a 

mono-template in safety-oriented management

5. 1. Formation of the concept of infrastructure proj-
ect mono-template in safety-oriented management

The formation of prerequisites for the successful imple-
mentation of infrastructure projects involves a set of priority 
measures for project decomposition of the infrastructure 
project with the distribution of project resource costs and 
taking into account the parameters of the impact of safe-
ty-oriented management.

The structural decomposition of the infrastructure proj-
ect lies in the plane of a clear division of organizational 
structures at the micro and macro levels. This, in turn, 
requires the identification of existing hierarchical depen-
dencies, taking into account the parameters of the impact 
of project changes, turbulent project environment, which in 
turn affects the project resources at different stages of the 
life cycle. Resource costs of infrastructure projects, unlike 
typical projects of other classification purposes, in most 
cases will be higher due to the consideration of project safety 
parameters during planning. However, increasing the cost 
of the project will provide normal conditions for the project 
operation and safe living conditions for people. 

Given the above, we argue that in the process of ana-
lyzing the constituent parameters of infrastructure project 
management and structural decomposition at the planning 
stage, an important step is the combination of aggregate 
factors of project management in a single unified system. 
It includes the identification of the dependencies of project 
parameters, core functioning and the impact of the turbulent 
project environment. Thus, based on the system analysis, we 
formed a generalized model of safety-oriented management 
of infrastructure project structural decomposition [21–24].

The core of the infrastructure project is a multi-criteria, 
multifunctional system of control and management deci-
sions, which forms the basic structure of the project in the 
form of a mono-template of a typical project, taking into 
account the parameters of project management. Control 
and management decisions are made at different levels and 
sublevels of the system, which are formed as a result of 
structural decomposition of the infrastructure project into 
organizational structures, blocks, and elements of project 
management. In most cases, the existing organizational 
structures will have cross-links, which will have a positive 
impact on the implementation of projects. This is due to the 
reduction of the load of the project management system on 
the processing of input parameters and variables, and will 
meet the resource needs of the project and maintain its time 
parameters, implement safety standards at all stages of proj-
ect planning and implementation.

Safety standards for infrastructure project management 
are ensured by the application of provisions and tools for 
safety-oriented project management, where safety parame-
ters are set at the same level, or above quality, time and cost. 
These include the safety of project participants, stakehold-
ers, performers, users, the environment, and more. The set of 
components of infrastructure project management includes 
the possibility of applying the elements of proactive and 
reactive management, responding to changes and managing 
them, applying risk management provisions, etc. Moreover, 
their number is not limited to any of the levels of the general-
ized model of safety-oriented management of infrastructure 
project structural decomposition.

Studies of the implementation of complex projects have 
indicated a number of features and fundamental differences 
that accompany projects in their planning and practical im-
plementation. Detailed planning of infrastructure projects 
lies in the application of a certain type of “project standards”, 
“project form” or “project mono-template”.

The infrastructure project mono-template is a clearly 
decomposed, based on the analysis of typical implemented 
projects, structure of the basic project parameters, which 
allows optimizing the project planning process. In the pro-
cess of applying the mono-template there is a need to take 
into account the conceptual features of project planning 
and the formation of its unique parameters and elements. 
However, it should be borne in mind that such parameters 
and elements may differ depending on the level of the proj-
ect, its location and many other parameters and factors of 
the project environment. For example, the infrastructure 
project “GO Highway” between Poland and Ukraine. In 
its implementation, a typical mono-template for road con-
struction and logistics interchanges was used. Since the im-
plementation of infrastructure projects for road construc-
tion and logistics interchanges has a typical structure, the 
technologies and implementation approach used allowed 
optimizing the project planning process. Because it was 
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not necessary to invent the principles of building roads, 
interchanges, technical means in the process of project 
planning. It is only necessary to take into account regional 
features, the state of the turbulent environment, the project 
environment and its scale.

Thus, a conceptual schematic model of the infrastructure 
project mono-template is formed (Fig. 1). It schematically 
visualizes the structure of building the infrastructure proj-
ect mono-template with a detailed representation of manage-
ment levels and elements and interaction.

The schematic model can be divided into 3 formal “fun-
damental”, “instrumental” and “compositional” levels.

The fundamental level of the conceptual model of the 
mono-template is the basis of the infrastructure project 
mono-template, as it is formed of the basic elements that 
form any project. These include the requirements of cur-
rent project management standards (PMBOK, P2M, 
PRINCE 2) [25, 26], and the application of the principles 
of Agile-management methodology), the strategy of a par-
ticular infrastructure project, project requirements and the 
impact of the turbulent project environment. Formally, this 
can be written by expression (1)

1 ; ; ,L Lt Ls Lr= 〈 〉 				    (1)

where L1 – “fundamental level” of the conceptual model of the 
infrastructure project mono-template; Lt – standards of proj-
ect, program and portfolio management; Ls – infrastructure 
project strategy; Lr – infrastructure project requirements.

Moreover, the influence of the turbulent project environ-
ment will be written by expression (2).

,t

Lt

e Ls

Lr

 
 ⇒  
  

 moreover [ ]0;1 .te ∈ 			    (2)

The “instrumental level” of the conceptual model of the mo-
no-template is formed of project, program and portfolio man-
agement tools used with the infrastructure project mono-tem-
plate: models, methods, mechanisms, system analysis, expert 

evaluation, modeling tools, etc. It is a platform that combines 
levels L1 and L3. Formally, we can write this by expression (3).

[ ]2 1 1; ; ,n nL Li Li Li += 				     (3)

where L2 – “instrumental level” of the conceptual model of 
the infrastructure project mono-template; Li1 – tools for 
infrastructure project management when using a mono-tem-
plate, depending on the type, level, scale of the project. 

The “structural level” of the conceptual model of the 
mono-template consists of the formed blocks of structural 
decomposition of the infrastructure project In elements of 
the external and internal environment of the project, stake-
holders and safety parameters (4). 

3 ; ; ,nL I Le Lh Lf⇒ = 〈 〉  		   		  (4)

where L3 – “structural level” of the conceptual model of the 
infrastructure project mono-template; Le – infrastructure 
project environment; Lh – stakeholders of the infrastructure 
project; Lf – safety parameters that ensure the success of the 
project and its further safe operation. 

The “structural level” L3 is the upper level and the op-
erational center in the structure of the conceptual model 
of the mono-template, where the practical application of 
management parameters and elements of levels L1 and L2 is 
carried out.

5. 2. Development of a schematic model for the pro-
cess of applying filter systems of elements and parame-
ters of infrastructure project management in safety-ori-
ented project management

Elements and parameters of infrastructure project man-
agement when using mono-templates are used throughout the 
project life cycle. However, their greatest impact is carried 
out at the stage of project planning, during the structural de-
composition of the project with the formation of the necessary 
project parameters. At this stage, it is extremely important to 
ensure the formation of only the project set of parameters and 
the use of a certain set of management elements. Therefore, 
there is a problem of forming a “certain new” mechanism of 
the “filter system for project management elements and pa-
rameters”.

Thus, on the basis of the project-oriented approach and 
system analysis, a schematic model of the filter system of the 
infrastructure project management elements in safety-ori-
ented management is formed (Fig. 2). This schematic model 
schematically visualizes the structure of the infrastructure 
project filter, which is used to select the necessary manage-
ment elements and parameters.

The filter system of elements and parameters of infra-
structure project management is a system of the uninter-
rupted process of providing the infrastructure project with 
segregated management parameters and elements when us-
ing mono-templates of projects and safety-oriented manage-
ment. These filters can have different structures and compo-

Fig. 1. Conceptual schematic model of the infrastructure 
project mono-template: Іn – block of structural 

decomposition of the infrastructure project; et – turbulent 
environment of the infrastructure project
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nents, but the basic structure of infrastructure projects is a 
three-layer DSR platform with filter shells.

The first layer of the filter system is layer D, where segre-
gation of elements and parameters of infrastructure project 
structural decomposition management is performed, which 
can be described by expression (5).

[ ] [ ]1 1 1 1; ; ; ; ,n n n nKcd Kcd Kcd D Kcd Kcd Kcd+ +→ → ′ ′ ′

moreover

[ ]0; ,n ∈ ∞      (5)

where Kcd1; Kcdn; Kcdn+1 – elements and 
parameters of structural decomposition 
management of the infrastructure proj-
ect; 1;Kcd ′  ;nKcd ′  1nKcd +′  – elements and 
parameters of structural decomposition 
management of the infrastructure project 
that have passed the filter system. 

The second layer of the filter system 
is layer S, where segregation of elements 
and parameters of infrastructure project 
safety management is performed, which 
can be described by expression (6).

[ ] [ ]1 1 1 1; ; ; ; ,n n n nKcs Kcs Kcs S Kcs Kcs Kcs+ +→ → ′ ′ ′ 

[ ] [ ]1 1 1 1; ; ; ; ,n n n nKcs Kcs Kcs S Kcs Kcs Kcs+ +→ → ′ ′ ′

moreover

[ ]0; ,n ∈ ∞    (6)

where Kcs1; Kcsn; Kcsn+1 – elements and 
parameters of infrastructure project safe-
ty management; 1;Kcs′  ;nKcs′  1nKcs +′  – el-
ements and parameters of infrastructure 
project safety management that have 
passed the filter system. 

The third layer of the filter system is 
the layer R, where segregation of elements 
of infrastructure project resource manage-
ment is performed, which can be described 
by expression (7).

[ ] [ ]1 1 1 1; ; ; ; ,n n n nKcr Kcr Kcr R Kcr Kcr Kcr+ +→ → ′ ′ ′ 

[ ] [ ]1 1 1 1; ; ; ; ,n n n nKcr Kcr Kcr R Kcr Kcr Kcr+ +→ → ′ ′ ′

moreover

[ ]0; ,n ∈ ∞    (7)

where Kcr1; Kcrn; Kcrn+1 – elements and parameters of infra-
structure project resource management; 1;Kcr ′  ;nKcr ′  1nKcr +′  – 
elements and parameters of infrastructure project resource 
management that have passed the filter system. 

All three layers of the filter system of elements and pa-
rameters of infrastructure project management segregate 
management elements and parameters by the interaction 
of layers, their structure and influence of the filter system 
shells (external Zi and internal Ze environment of the proj-
ect) described by dependence (8).

[ ]; ; .Zi D S R Ze→ →      (8)

The operation parameters of the project filter system 
layers are variable and are formed depending on the specif-
ics, type, scale of the infrastructure project. Depending on 
this, they can have different quantitative and qualitative 
values. The number of layers of the filter system and the 
total number of such systems are determined at the project 
planning level. However, it should be borne in mind that 
increasing the number of filter systems or layers in project 
planning increases the main project parameters defined by 
international standards for project, program and portfolio 
management (time, cost, quality and our proposed project 
safety parameter), Fig. 3, a–d.

Fig.	2.	Schematic	model	of	the	filter	system	of	elements	and	
parameters	of	infrastructure	project	management	in	safety-

oriented	management

Fig.	3.	Graph	of	dependence	of	quantitative	and	qualitative	parameters	of	
change:	a	–	time	of	infrastructure	project	implementation	on	the	use	of	
project	filter	systems;	b	–	cost	of	infrastructure	project	implementation	
on	the	use	of	project	filter	systems;	c	–	quality	of	infrastructure	project	

implementation	on	the	use	of	project	filter	systems;	d	–	safety	parameters	
of	infrastructure	project	implementation	on	the	use	of	project	filter	systems;	
Т	–	time	of	infrastructure	project	implementation;	С	–	cost	of	infrastructure	

project	implementation;	Q	–	quality	of	the	infrastructure	project	product;	
S	–	safety	parameters	of	the	infrastructure	project;	Pftn	–	quantitative	

parameters	of	the	project	filter	system
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Having analyzed the graphs of dependencies, the fol-
lowing should be noted. With the increase in the number 
or layers of project filter systems, the time (Fig. 3, a) and 
cost (Fig. 3, b) of project implementation increase by 25 % and 
20 %, respectively, at each stage, which is a negative factor in 
planning infrastructure projects. However, it should be noted 
that such an increase leads to an improvement in project qual-
ity (Fig. 3, c) by 30 % at stage 1, followed by an increase to 
about 50–52 % at stage 3, as well as project safety (Fig. 3, d) 
by an average of 30 % at each stage. Therefore, the application 
of such an approach is appropriate and justified.

5. 3. Formalization of the process of segregation of infra-
structure project management elements and parameters at 
the level of a mono-template in safety-oriented management

It should be noted that the segregation of infrastructure 
project management elements by applying a filter system 
using mono-templates and safety-oriented management is 
a complex organizational and technical process. Accord-
ingly, we have formed a formalized model of segregation of 
infrastructure project management elements at the level of a 
mono-template in safety-oriented management (Fig. 4). 

The model formally visualizes the process of selecting 
infrastructure project management elements and parameters 
using a mono-template. The model can be used in conducting 
an expert evaluation to make management decisions or when 
creating software to optimize the process of planning and 
implementation of infrastructure projects.

The formalized model is a three-block structure that 
reflects the process of segregation of infrastructure project 
management elements, starting from the stage of initiation 
and planning of an infrastructure project based on a mo-
no-template. The process is carried out through a filter sys-
tem, where the project is influenced by factors of proactive 
management, internal project environment, project changes 
and project system resistance. The process ends with the 
formation of a safety-oriented infrastructure project with a 
set of segregated parameters and elements.

The first block of the model is the basis of structurally 
decomposed elements and parameters of the infrastructure 
project mono-template. The quantity and value depend on 
the specifics of the infrastructure project, in particular, 
scale, size and content. We describe block I by relation-
ship (9).

[ ]1 1; ; ,n nPcn Kcn Kcn Kcn +=∑  

moreover

[ ]0; ,n ∈ ∞      (9)

where Pcn – structurally decomposed elements and parameters 
of infrastructure project mono-template management; Kcn – el-
ements and parameters of infrastructure project management. 

The second block of the model is characterized by the 
transition of structurally decomposed elements and param-
eters of infrastructure project mono-template management 
from the database to the project filter system. In this block, 
they are segregated in accordance with the needs and specif-
ics of the project, which directly affects the number of filter 
systems and their layers.

At this stage, the elements and parameters of infrastruc-
ture project mono-template management pass through the 
active phase of the internal project environment. This pro-
cess includes the impact of proactive infrastructure project 
management, consideration and response to project changes, 
its turbulent environment, and so on.

This stage can be described by expression (10).

{ }; ; ,Pcn Pftn Pap Pze Pcg= 〈 〉 ∈     (10)

where Pap – proactive infrastructure project 
management; Pcg – impact of project changes. 

However, it should be borne in mind that in the 
process of passing the elements and parameters of 
infrastructure project mono-template management 
through the filter system, they face resistance. 
The resistance of the filter system is characterized 
primarily by time delays in the passage of the filter 
system. It is a process of perception, segregation by 
the system of qualitatively selected elements and 
parameters of the mono-template and elimination 
of unnecessary ones. In the complex, it depends on 
the number and size of filters, which in turn depends 
on the scale of the project, the structural layer, the 
number of management parameters and elements 
that must be segregated.

The resistance of the filter system can be described by 
expression (11).

,
Nft

Rpft qft
Vft

=     (11)

where Rpft – resistance of the filter system of elements and 
parameters of infrastructure project mono-template manage-
ment; qft – resistance of the structural layer of the filter sys-
tem of elements and parameters of infrastructure project mo-
no-template management; Nft – number of structural layers of 
the filter system of elements and parameters of infrastructure 
project mono-template management; Vft – value of the struc-
tural layer of the filter system of elements and parameters of 
infrastructure project mono-template management. 

The third block of the model is the formation of struc-
tural decomposition blocks of the infrastructure project In 
on the basis of segregated elements and parameters of mo-
no-template management in safety-oriented management. 
The block can be written by expression (12).

{ }'; '; ' ,In r d s=     (12)

where r’; d’; s’ – segregated elements and parameters of struc-
tural decomposition, resource provision and safety manage-
ment of the infrastructure project mono-template.

Fig.	4.	Formalized	model	of	segregation	of	infrastructure	project	
management	elements	and	parameters	at	the	level	of	a	mono-template	in	

safety-oriented	management
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6. Discussion of the results of studying the process of 
segregation of infrastructure project management elements 

using a mono-template in safety-oriented management

The development of segregation models of infrastructure 
project management elements under the influence of changes 
and safety-oriented management is a comprehensive study. 
The study involves the process of detailing elements of infra-
structure projects, their distribution and behavior under the 
influence of changes and safety-oriented management. The 
results of the study were obtained by applying the fundamen-
tal principles and provisions of project management, model-
ing tools and systems analysis. In particular, a three-level 
conceptual schematic model of the infrastructure project 
mono-template, which combines instrumental, fundamental 
and compositional levels (Fig. 1) was formed and formal-
ized (1)–(4). A feature of this model is the process of com-
bining and interaction of three elements in the infrastructure 
projects mono-templates at the compositional level – the en-
vironment, stakeholders and safety requirements for struc-
tural decomposition. The limitations of the concept are the 
dependence of the impact of unpredictable elements of the 
turbulent environment inherent in infrastructure projects. 
The three-layer DSR schematic model of the filter system of 
elements and parameters of infrastructure project manage-
ment in safety-oriented management is proposed (Fig. 2). 
Peculiarities of its application in dependences (5)–(8) 
are described. In comparison with others, this system in-
volves the use of 3 filter layers, each of which is responsible 
for selecting the necessary elements and parameters for in-
frastructure projects – decomposition, safety, resources. The 
disadvantage of the system is that an increase in the number 
of filter systems or layers when planning a project increases 
the main project parameters – time, cost, quality, safe-
ty (Fig. 3, a–d). The model for segregation of elements and 
parameters of infrastructure project management at the level 
of a mono-template in safety-oriented management is for-
malized (Fig. 4) and its dependences (9)–(12) are described. 
A feature of the model is the integration of the infrastructure 
project filter system, taking into account the resistance of 
the system in the process of selecting elements and parame-
ters of infrastructure project management. The result of the 
model is the formation of a safety-oriented infrastructure 

project with a set of segregated parameters and elements. 
The development of this study lies in the development of new 
and improvement of existing tools for managing changes and 
content of infrastructure projects at the planning stage.

7. Conclusions

1. The conceptual schematic model of the infrastruc-
ture project mono-template is developed. The model of the 
infrastructure project mono-template is formed of three 
“fundamental”, “instrumental” and “compositional” levels. 
Applying the tools and fundamental provisions of project 
management, the compositional level is highlighted. Its fea-
ture is the interaction of elements at the compositional lev-
el – the environment of infrastructure projects, stakeholders 
and safety requirements for structural decomposition.

2. The schematic model of the filter system of elements 
and parameters of infrastructure project management in 
safety-oriented management is formed. The three-layer DSR 
(decomposition, safety, resources) system of the project fil-
ter, which carries out the selection of qualitative parameters 
of the infrastructure project mono-template, is proposed. 
The use of an infrastructure project filter system increases 
its quality and safety, but increases project costs and imple-
mentation time.

3. The model for segregation of elements and parameters of 
infrastructure project management at the level of a mono-tem-
plate in safety-oriented management is formalized. The three-
block model describes the process of integration and operation 
of the infrastructure project filter system. The necessity of 
taking into account the resistance of the system in the process 
of selecting elements and parameters of infrastructure project 
management is described. The result of the model is the for-
mation of a safety-oriented infrastructure project with a set of 
segregated management parameters and elements.
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