Ministry of Education and Science of Ukraine

Lviv Polytechnic National University, UKRAINE

IEEE Ukraine Section

IEEE Ukraine Section (West) MTT/ED/AP/EP/SSC
Societies Joint Chapter

m € IEEE

UKRAINE SECTION

IEEE 2019 14th International Scientific and Technical Conference on

Computer Sciences and Information Technologies (CSIT)

computer
g J /cience &
infFormation

Lechnologiers

PROCEEDINGS

17-20 September 2019
Lviv, Ukraine



Organized by:
Institute of Computer Science and Information Technologies, Ukraine
Technical University of Lodz Poland, Institute of Information Technologies, Poland

IEEE Ukraine Section (West) MTT/ED/AP/EP/SSC Societies Joint Chapter

Technical Co-Sponsors:
Lviv Polytechnic National University

IEEE Ukraine Section

2019 IEEE 14th International Scientific and Technical Conference on

Computer Sciences and Information Technologies (CSIT)

PROCEEDINGS

Part Number: CFP19D36-PRT
ISBN: 978-1-7281-0806-3

Copyright and Reprint Permission: Abstracting is permitted with credit to the
source. Libraries are permitted to photocopy beyond the limit of U.S. copyright law
for private use of patrons those articles in this volume that carry a code at the
bottom of the first page, provided the per-copy fee indicated in the code is paid
through Copyright Clearance Center, 222 Rosewood Drive, Danvers, MA 01923.
For reprint or republication permission, email to IEEE Copyrights Manager at pubs-
permissions@ieee.org.

All rights reserved. Copyright ©2019 by IEEE.



MiHicTepcTBO OCBITH | HAYKHM YKpaiHU
HauionanbHuuii yHiBepcurteT «J/IbBiBChbKa MOJIITEXHIKA)

Ykpaincobka cekuis IEEE

3axitHoykpaiHcbkuii 00’ eqHanuii ocepenok IEEE

m € IEEE

UKRAINE SECTION

Marepianu
XIV-o0i MixkHapoiHO1 HAyKOBO-TEXHIYHOT KOH(pEpEeHIIii

KOMIT'IOTEPHI HAYKHU TA
IHOOPMALIIMHI TEXHOJIOI'TT
CSIT 2019

computer
g /cience Q
information

technologiers

17-20 Bepecns 2019
JIbBiB, YKpaina



VIIK 004
BBK 32.965.3
1279

OpranizaTopu KoH(epeHuii:

HauionaneHwuii yHiBepcutet “JIpBiBcbKa nomiTexHika”, Ykpaina
[HCTUTYT KOMIT FOTEpHHX HAayK Ta iHPOPMALiHHUX TEXHOIOTIH
Jlon3pKuit TeXHIYHUN YHIBEPCHUTET, IHCTUTYT iH(pOpMaIiitHux Texaoorii, [lompma
3aximHOyKpaiHCchkuil 00’ enHanuit ocepenok IEEE

Organized by:

Lviv Polytechnic National University, Ukraine
Institute of Computer Science and Information Technologies
Technical University of Lodz Poland, Institute of Information Technologies, Poland
IEEE Ukraine Section (West) MTT/ED/AP/EP/SSC Societies Joint Chapter

1279 Marepiaau XIV-oi MixkHapoaHoi HayKkoBo-TexHiuHOI kKoHepenuii “Komn’oTepni Haykn Ta
indopmaniitni Texnosorii (CSIT -2019)”. Tom 3. — JIbBiB, 2019. — 279 c.
ISBN 978-1-5386-6463-6

[Momano marepiamm koH(pepeHIii, TPUCBSIUCHOI MpobieMaM y Taiy3i KOMII'IOTEpHOI TEXHIKH Ta
iH(pOpMaiHHIX TEXHOIOTIH.
BunanHs npu3HaveHe ISl HAYKOBIIIB, aCIlipaHTIB Ta CTYACHTIB CTApIINX KypCiB

VJIK 004
BBK 32.965.3

Bionosioanvnuii 3a eunyck — k.m.u. [llecmaxesuy T.B.
Responsible for the issue Tetiana Shestakevych

ISBN 978-1-7281-0806-3
Part Number CFP19D36-PRT

Hamionaneauit yHiBepcutet «JIbBiBChKa MomiTexHika», 2019



Yu. Bobalo

CSIT 2019 INTERNATIONAL PROGRAMME COMMITTEE

Conference Honorary Chairman, Lviv Polytechnic National University, Ukraine

M. Medykovskyy  Conference Executive Chairman, Lviv Polytechnic National University, Ukraine

le. Pichkalyov
M. Andriychuk

head of IEEE Ukraine
IEEE MTT/ED/AP/CPMT/SSC, West Ukraine Chapter, Ukraine,

MTT/ED/AP/CPMT/SSC West Ukraine Chapter, Ukraine

P. Antonov

A. Arkhangelska

R. Bazylevych
P. Bidyk

O. Bisikalo
V. Boyun

S. Bushuyev

A. Camacho
G. Chetverikov
T. Czachorski
J. Cardiff

P. Caiiizares

Z. Cekerevac
R. Danel

R. Dupas

D. Fedasyuk
V. Filatov

E. Gelenbe

O. Gozhyj

J. Gospodarczyk
Y. Haxhimusa
M. Korablyov
Ye. Krasowski
N. Kunanets
O. Levchenko

Technical University of Varna, Bulgaria
Palacky University in Olomouc, Czech Republic
Lviv Polytechnic National University, Ukraine

National Technical University of Ukraine “Igor Sikorsky Kyiv Polytechnic Institute”,
Ukraine

Vinnytsia National Technical University, Ukraine

Glushkov Institute of Cybernetics of National Academy of Sciences of Ukraine,
Ukraine

Kyiv National University of Construction and Architecture, Ukraine, Ukraine
Universidad Complutense de Madrid, Spain

Kharkiv National University of Radioelectronics, Ukraine

Institute of Theoretical and Applied Informatics Polish Academy of Sciencesh, Poland
Institute of Technology Tallaght (ITT), Ireland

Universidad Complutense de Madrid, Spain

"Union - Nikola Tesla" University in Belgrade, Serbia

Technical University of Ostrava, Ostrava, Czech Republic

University of Bordeaux, France

Lviv Polytechnic National University, Ukraine

Kharkiv National University of Radioelectronics, Ukraine

Electrical and Electronic Engineering at Imperial College, London, United Kingdom
Petro Mohyla Black Sea State University, Ukraine

University of Economy, Bydgoshch, Poland

Vienna University of Technology, Austria

Kharkiv National University of Radioelectronics, Ukraine

Polish Academy of Sciences Branch in Lublin, Poland

Lviv Polytechnic National University, Ukraine

Lviv Polytechnic National University, Ukraine



P. Lipinski
M. Lobur

V. Lytvyn

. Novak

. Pasichnyk
. Pawlak

. Prasad

. Puchala

. Rogowski
. Rosso

Ruminski

. Seifert

. Sikora

. Shakhovska
V. Shyrokov
J. Spalek

Z r 0O 0 <« v < 0oOw>»r < r

Z. Szymanski
S. Telenyk

R. Tkachenko
I. Tsmots

F. Vashchuk
V. Yakovyna
A. Yarovyi

S. Yurish

M. Yatsymirskyy

A. Yerokhin

V. Zakharov
J. Zizka

L. Zhuravchak

. Scheller-Boltz

Technical University of Lodz, Poland

Lviv Polytechnic National University, Ukraine

Lviv Polytechnic National University, Ukraine
University of Zilina, Slovakia

Lviv Polytechnic National University, Ukraine

Silesian Univercity of Technology, Gliwice, Poland
Florida A&M University, Tallahassee, USA

Lodz University of Technology, Poland

Technical University of Lodz, Poland

Polytechnic University of Valencia (UPV), Spain

Gdansk University of Technology, Gdansk, Poland
Universitat Innsbruck, Austria

Passau University (PU), Germany

Lviv Polytechnic National University, Ukraine

Lviv Polytechnic National University, Ukraine

Ukrainian Language-Informational Centre, NASU, Ukraine
University of Zilina, Slovakia

Spoleczna Akademia Nauk, Poland

National Technical University of Ukraine "Kyiv Polytechnic Institute”, Ukraine
Lviv Polytechnic National University, Ukraine

Lviv Polytechnic National University, Ukraine
University of Central Europe in Skalica

Lviv Polytechnic National University, Ukraine

Vinnytsia National Technical University, Ukraine
Technical University of Catalonia, Barcelona, Spain

Lodz University of Technology, Poland

Kharkiv National University of Radioelectronics, Ukraine
Saint Petersburg State University (SPbSU), Russia
Mendel University in Brno, Czech Rep

Lviv Polytechnic National University, Ukraine



CSIT 2019 ORGANIZING COMMITTEE

Mykola Medykovskyy Chairman, Director of Institute of Computer Sciences and
Information Technologies of Lviv Polytechnic National
University, Ukraine

Tetiana Shestakevych  Conference Secretary. ISN Department, Lviv Polytechnic
National University, Ukraine

) Publication Chair. AIS Department, Lviv Polytechnic
Natalia Shakhovska  National University, Ukraine

Treasurer. AIS Department, Lviv Polytechnic National

Olena Vovk University, Ukraine

Olexa Skorohoda Member, ASC Department, Lviv Polytechnic National
University, Ukraine

Vasyl Dubuk Member, ASC Department, Lviv Polytechnic National
University, Ukraine

Max Seniv Member, SW Department, Lviv Polytechnic National
University, Ukraine

Nataliia Member, ISN Department, Lviv Polytechnic National

Veretennikova University, Ukraine

Zoriana Rybchak Member, ISN Department, Lviv Polytechnic National

University, Ukraine

Khrystyna Dmytriv Member, AL Department, Lviv Polytechnic National
University, Ukraine

Iryna Zavuschak Member, ISN Department, Lviv Polytechnic National
University, Ukraine



v

PREFACE
Welcome to XIVth International Scientific and Technical Conference Computer Sciences and
Information Technologies CSIT 2019, which is organized by IEEE Ukraine Section, IEEE West Ukraine
AP/ED/MTT/CPMT/SSC Societies Joint Chapter, Lviv Polytechnic National University, Institute of
Computer Science and Information Technologies, supported by Technical University of Lodz Poland,
Institute of Information Technologies, patronized by Ministry of Education and Science of Ukraine.

The international conference Computer Sciences and Information Technologies, established in
2004, is annually organized with the principal aim to discuss modern trends in computer sciences,
information technologies, applied linguistics, and others related areas. To achieve this goal, various aspects
of computer science will be presented in such major topics:

e Atrtificial Intelligence e Mathematical Modeling

e Cyber-Physical Systems e Big Data and Data Science

e Software Engineering e |ICT in Higher Education

e Applied Linguistics e Data and Knowledge
Engineering

e Intelligent Management
Technologies e Project Management

CSIT 2019 Program Committee evaluated over 250 submitted papers from China, Czech
Republic, France, India, Ireland, Japan, Kazakhstan, Poland, Serbia, Turkey, Slovakia, Spain, and
Ukraine to crystallize a high-level technical program of oral presentations. To continue previous
successful practice, CSIT 2019 hosts three international scientific workshops: International
Workshop on Inductive Modelling IWIM-2019, International Workshop on Project Management
IWPM 2019, and International Workshop on Information modeling, Data and knowledge engineering
IWIMDKE 2019, all supported by IEEE.

The sincerest, boundless gratitude of organizers is sent to members of International
Program Committee, who supported CSIT 2019 conference by participating in it, their
comprehensive reviews allowed the conference to participate in the promotion of science and
technological excellence. It should be proudly mentioned, that some papers are common for several
institutions, and even countries, involved in the conference. Such examples of international
cooperation, that we have noticed in papers, submitted this year, has inspired CSIT 2019
International Program Committee and Organizing Committee to encourage the cooperation.

Conference CSIT 2019 and satellite Workshops will be held in Lviv which is the largest
city in Western Ukraine and the seventh largest city in the country overall. The historical heart of
Lviv city is famous for its old buildings. The city center is on the UNESCO World Heritage List.
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Lviv is one of the most important cultural centers of Ukraine, famous for art, literature, music and
theatre. It hosts more than 100 festivals annually, has 60 museums and 10 theatres. With regard to its
urban fabric and architecture, Lviv is an outstanding example of the fusion of the architectural and
artistic traditions of Central and Eastern Europe with those of Italy and Germany. The CSIT 2019
conference will be held in early autumn, and Lviv will be at its best: the city is famous for its
welcoming and hospitality, its beautiful parks, diverse cuisine, fascinating history and charismatic
architecture. Please, be sure of our warmest gratitude for you interest and participation in the
conference.

We are looking forward to welcoming you in Lviv and at CSIT 2019!

Sincerely yours,

Mykola Medykovskyy
M ) Director of Institute of Computer Sciences and
Information Technologies of Lviv Polytechnic

National University, Ukraine
Lviv 2019 CSIT 2019 Executive Chair
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Abstract — A complete scientific research on safety
management in development projects in Ukraine is closely linked
to the development of real estate, in particular, with the
legislative initiatives adapted to the Ukrainian market model for
safe development of real estate. This raises considerable interest
from the moment of application the system mechanisms of
development projects at the planning stage. Existing economic
and social realities of safety management in Ukraine will bring
the real estate market to a qualitatively new level and ensure its
further logical development. Despite the effective implementation
of some advancement mechanisms of development projects in
Ukraine, the overwhelming majority of issues related to the
implementation of modernization measures remain insufficiently
studied. The existing practice of development has a number of
unresolved problems, however, at the same time, a number of
scientific studies presented in the national management science.
The purpose of our research is to analyze the existing in the
world practice models of safety management in development
projects and to identify the possibility of their application in the
conditions of Ukrainian economic and legal reality - adaptation
in accordance with the requirements of the Ukrainian real estate
market.

Keywords — critical parameters; development projects; safety
management; phases of the project.

I. INTRODUCTION

Formulation of the problem. Formation of territorial
development concept of Ukraine makes it possible to increase
the degree of its economic and financial independence and turn
the perimeter of development into a "growth engine” of the
region. The regulation of public relations in the field of civil
security is related to the creation and management of the real
estate market in Ukraine, and to provide fundamental
paradigms: comprehensive legality and high level system
reliability. The high level of formalization and optimization of
relations in the real estate sector can provide the necessary
protection of the subjective rights of participants in the reports
on the assignment of real estate and the subsequent possession,

use and their disposal. In obedience to data [11] of the State
Statistics Service of Ukraine, the construction of infrastructure
projects is increasing. Between 2016 and 2018, their number
has increased approximately twice (see Figure 1).

construction, total/vear

construction,
total

year

Fig. 1. General statistics of construction projects realization in Ukraine for
2010 - 2018 years

The current trends in the creation of large development
projects have peculiarities of implementation, taking into
account the constant presence of lots of people, and therefore
the question of the safe functioning of such objects comes to
the fore. As regards the comparison of the volume of
construction products produced by engineering structures and
construction projects, it should be noted that there is no
significant advantage in any of the directions of development
projects (see Figure 2). The number of such projects [11] from
year to year is approximately the same, and therefore the
amount of investments varies in the same framework: for
example, in 2018, the volume of construction work in buildings
amounted to 66791.6 million UAH, and in the creation of
projects engineering buildings 74421.5 million UAH.

CSIT 2019, 17-20 September, 2019, Lviv, Ukraine



year
Fig. 2 - Volume of realized construction projects by types

By comparing the dynamics of construction projects for
residential and non-residential buildings in 2013-2018 (see
Figure 3), we can note [11] that each product of a development
project must contain a technical implementation taking into
account the philosophy of the objects’ life safety. Incorrect
definition of the safety parameters of a building with a mass
stay of people will tirelessly lead to loss of reliability of
structure  functioning, which  simultaneously  will be
accompanied by deterioration of economic and social
indicators.

Bulldings

B noo-residential

year

B residential

Fig. 3. Dynamics of residential and non-residential buildings construction
projects

The development of the investment attractiveness of
Ukraine and, consequently, the increase in the scale of
construction of objects with massive presence of people when
proper introduction of safety systems presents a real danger to
the person, so today is an issue of research and modeling of
exploitation parameters of the development projects products at
all stages of the project implementation.

Il. ANALYSIS OF RECENT RESEARCH AND PUBLICATIONS.

Development projects are complex organizational-technical
process that requires the application of fundamental rules for
managing projects, programs and project portfolios, using of
systemology approach to management of such projects,
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undertaking of project components in-depth analysis and the
influence to its introduction at various phases of the project's
life cycle (including at the planning stage). Introduction of
complex organizational-technical projects, programs and
project portfolios, assessment of safety indicators, their
implementation, the search for their components and modeling
of safe functioning parameters were conducted by Ukrainian
and foreign scientists, inclusive of
S. D. Bushuiev, V. D. Gogunskiy, I. A. Babaiev, V. A. Rach,
Yu. P. Rak, S. K. Chernov, O. B. Danchenko and others.

For example, in his scientific works [16-18] Professor
S. K. Chernov explores finding and defining the parameters of
the effectiveness of projects and programs using the
uncertainty assessment system.

In the works [12-13], the scientific school of Professor
Rach V.A. explores the processes of introducing an investment
flow in the management of development projects.

Professor S.D. Bushuiev in fundamental research papers
[1, 3-6, 21] on the management of development projects
considered integrated approaches to the modeling of project
implementation, programs and portfolios of projects and their
adaptation to international standards of project management
[15], in particular to the International standard on project
management PMBoK [14].

Babaiyev I.A. in the scientific work [2] investigated the
indicators of the successful introduction of projects and
programs on the basis of genetic analysis.

Yu. P. Rak scientific school [19-20] studied the direction
and conducted research in the field of life safety, taking into
account the parameters of the safe functioning of objects with
massive presence of people, critical infrastructure objects and
their protection from the negative impact of crisis situations.

V. D. Gogunskiy in his research [7, 8] carry out the studies
the human factor impact on the introduction of project
programs and a comprehensive risk assessment.

Associate professor Danchenko O. B. [9, 10] her scientific
papers devote to the development of classification risk
characteristics and modeling of project management process
deviations.

However, the scientific results obtained in the scientific and
technical field, is difficult to adapt to the solution of problems
related to the development of safety models in development
projects.

Therefore, today the task of solving the scientific-applied
task of creating safety management models in development
projects at all phases of the life cycle remains relevant.

The purpose of the article is to analyze the existing in the
world practise models of safety management in development
projects and to identify the possibility of their application in the
conditions of Ukrainian economic and legal reality - adaptation
in accordance with the requirements of the Ukrainian real
estate market.

Research methods. The basis of theoretical and
methodological studies are general scientific principles and the
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fundamental principles of project management and programs
methodology. The research was based on the use of systematic
analysis methods - to study the thematic area of exploitation
the products of infrastructure development project of existing
models and the development of new.

1.  RESULTS OF RESEARCH

Safety management in development projects is proposed to
be considered as a series of activities limited by time and
financial resources aimed at achieving the goals and results of
the effective functioning of the construction infrastructure.
Principles of implementation the development projects are
defined as partnership, co-financing, concentration, planning,
coordination, and in the first place - safety. Among the
principles of implementation the development projects -
evolution,  integrity,  objectivity, social  orientation,
proportionality and balance. We have carried out the
classification of development projects (see Table 1), which are
based on their quantitative, qualitative and functional
characteristics, and provide a basis for substantiating the
measures of effective use of resources and improvement of
safety management in development projects.

As to the safety requirements for a product of a
development project, we can note the following (see Figure 4):

e requirements for operation: it is necessary to develop
rules for its safe operation; requirements for
occupational safety; etc;

e requirements of normative documents: according to
normative norms and rules of Ukraine, in particular
SBN (State building norms), SSTU (State Standart of
Ukraine), BN&R (Building norms and rules);

e Specific safety requirements for a product product:
ensuring the reliable operation of all life support
systems for a project product, taking into account all
possible project risks.

e
Project Safety Management

@

Project product safety requirements

L

Requirements
of normative
documents salety

r ¥ U

The object of development

Requirements Specific requirements

for operation

,

Fig. 4. Model-scheme of development project safety management

TABLE 1 CLASSIFICATION OF DEVELOPMENT PROJECTS

Types of development projects
Signs
Qualitative
By structure and composition

symmetric
integrated
simple
alternative to cost
complementary
mutually exclusive
independent
complex
simple

By the level of alternatives

In terms of complexity

Functional
By field of activity

combined
technical
strategic
practical
ecological
research
Promotional
social
innovative
investment
infrastructure
mixed

By the nature of the events

Quantitative
By duration of events

short term
mid-term
long term
monoproject
multiproject
megaproject
metaprojects
microprojects
macro projects

By the number of covered projects

By scale

Development project management is a system of skills,
tools and methods of project activity, aimed at achieving the
goals and results that are implemented in construction projects.
Methodological basis of safety management in development
projects - PMI / PMBOK project management standards. We
believe that it is expedient to apply an integrated approach not
only to the management of standard project parameters (time,
money, resources, volume, quality of measures) but also to
security levels (see Figure 5), which will make it possible to
optimize their use and improve management efficiency
changes in development projects.
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Fig. 5. Model of safety decomposition of the development project

IV. CONCLUSIONS AND PROSPECTS OF FURTHER
RESEARCHES

A scientific study of safety-oriented management in
development projects in Ukraine is closely linked to legislative
initiatives on the real estate market. The results of scientific
research made a possibility to form such scientific results:

o to the direction of next scientific-research can be
attributed parameters study of development projects
products safe functioning at all phases of the project life
cycle;

e planning and implementation of development projects
requires the application of  security-oriented
management provisions.

With regard to the directions of further research, we can
refer to the conceptualization of development projects, the
improvement of models, methods and management
mechanisms for them.

REFERENCES

[1] Azarov M. Ya. Innovative mechanisms of development programs
management/ M. Ya. Azarov, F. A. Yaroshenko, S. D. Bushuyev. -
Summit book, 2011. - 528 p.

[2] Babaev I. A. Determination of the success of the project on the basis of
genetic analysis [Text] / Babaev I. A., Bushuyeva N. S. // Proceedings of
the National Academy of Sciences of Azerbaijan. Series of Physics,
Mathematics and Technical Sciences. Informatics and management
problems. - Baku: Publishing house "Science”, 2006. - Ne 2. - P. 132 -
136.

[3] Bushuyev S.D. Information technologies for project management
competences development on the basis of global trends / Sergiy D.
Bushuyev, Denis A. Bushuev, Natalia S. Bushuyeva, Boris Yu. Kozyr //
Information technology and learning tools — VVolume 68, Ne 6 (2018).

[4] Bushuyev S.D. Valuable Approach in the Management of the
Development of Complex Systems [Text] / S. D. Bushuyev,
D. A. Kharitonov // Management of the Development of Complex
Systems. - 2010 - Vol.1 - P. 10 - 15.

[5] Bushuyev S.D. Matrix technology for identifying organizational
pathologies in project management [Text] / S. D. Bushuyev,
D. A. Kharitonov, Yu. F. Yaroshenko // Management of the
development of complex systems - K.: KNUBA, 2013 - Nel6.

84

(6]

[71

(8]

[

[10]

[11]

[12]

[13]

[14]

[15]

[16]

[17]

[18]

[19]

[20]

[21]

Bushuyev S.D. Project Management. Fundamentals of professional
knowledge and a system for evaluating the competence of project
managers (National Competence Baseline, NCB UA Version 3.1) /
S.D. Bushuyev, N.S. Bushuyeva - Edition 2nd - K .: "IRIDIUM", 2010 -
208 p.

Gogunsky V. D. Management of complex risks of the project of support
of the emergency protection system of nuclear power plants [Text] /
V. D. Gogunsky, T. V. Bibik, I. I. Stanovskaya // Modern Information
and Electronic Technologies: Materials of the XIII Intern. scientific-
practical. conf. 4-8 June 2012 p. - Odessa: ONPU, 2012. - P. 37.
Gogunsky V. D. Human resources management for realization of
production programs [Text] / Gogunsky V. D., Vaysman V. A. // Herald
of NTU "KhPI". - Subject. no. : "System analysis, management and
information. technologies". - Kharkiv: NTU "KhPI". - 2005. - No. 54. -
P. 124 -129.

Danchenko O.B. Classification of risks in projects [Text] /
0O.B. Danchenko // East European Journal of Advanced Technologies,
Kharkiv, 2012. - No. 1/12 (55). - P. 26 - 28.

Danchenko O. B. Conceptual model of integrated management of
deviations in projects [Text] / O. B. Danchenko, Semko I. B.,
Borisova N. I. // Bulletin of Cherkasy state technologist. university -
Cherkasy: ChTTU, 2015. - Nel (15). - p. 62 - 67.

State Statistics Service of Ukraine [Electronic resource] / State Statistics
Service of Ukraine. - 2019. - Resource access mode:
http://www.ukrstat.gov.ua/.

Rach V. A. Innovations in the project activity and the laws of "failures"
of products / V. A. Rach, V. V. Kalyuzhny // Project Management and
Production Development: Collection of scientific works- Lugansk: View
of the East Ukrainian National University named after Volodymyr Dahl,
2007. - No. 3 (23). - P. 31-41.

Rach V. A. Portfolio management of the development of socio-
economic systems. Part 1. Model for determining the benchmarking
values of the indicator of a strategic goal using the theory of fuzzy sets /
V. A. Rach, O. P. Kolyada // Project management and production
development. - 2009. - No. 1. - P. 144 -151.

A Guide to the Project Management Knowledge Project. - [4 th ed.]. -
Project Management Institute, Inc. 14 Campus Boulevard Newtown
Square, Pennsylvania 19073-3299 USA, 2008. - 464 p.

Quality management system. Basic provisions and dictionary (ISO 9000:
2000, IDT): SSTU ISO 9000: 2001. - [Effective from 2001-06027]. - K.
: Statestandart of Ukraine, 2001. - 33 p.

Chernov S. K. Accounting of risks and uncertainties in organizational
projects [Text] / S. K. Chernov // Project Management and Production
Development: Collection of scientific works - Lugansk: View of the
East Ukrainian National University named after VVolodymyr Dahl, 2006.
-No. 1 (17).-P.41- 44,

Chernov S. K. Determining project effectiveness using the uncertainty
and risk assessment system [Text] / S. K. Chernov // Bulletin of Odessa
National Maritime University: Collection of sciences works. - Odessa -
2006. - Vip.19. - P. 217 - 224.

Chernov S. K. Synergetic effect from project management in science-
intensive production [Text] / S.K. Chernov // Project Management and
Production Development: Collection of scientific works - Lugansk:
View of the East Ukrainian National University named after Volodymyr
Dahl, 2005. - Ne3. - P. 57 - 62.

Zachko O. Development of a simulation model of safety management in
the projects for creating sites with mass gathering of people / O. Zachko,
R. Golovatyi, A. Yevdokymova // Eastern-European Journal of
Enterprise Technologies. — 2017. — Vol. 2, Issue 3 (86). — P. 15-24. doi:
10.15587/1729-4061.2017.98135, 2017)

Zachko O. B. Discrete-event modeling of the critical parameters
of functioning the products of infrastructure projects at the planning
stage / O. B. Zachko, D. S. Kobylkin // Materials of 2018 IEEE 13th
International Scientific and Technical Conference on Computer Sciences
and Information Technologies (CSIT 2018). V. 2. — Lviv: Publisher
“Vezha i Ko”, 2018. — P. 152 — 154.

Organizational maturity and project: Program and portfolio success
(Book Chapter)  Bushuyev, S., Verenych, O. 2018, Developing
Organizational Maturity for Effective Project Management

CSIT 2019, 17-20 September, 2019, Lviv, Ukraine



