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B. HAIDAI R. ARTIUKH, O. MALEEVA

ANALYSIS AND MODELLING THE PREFERENCES OF SOCIAL NETWORKS
USERS

The subject matter of the research is the models and technologies of analyzing the processes of developing the loyalty and
preferences of social networks users. The goal of the research is to increase the efficiency of marketing analysis of clients’
preferences and promoting products and services. The following tasks are solved in the article: the analysis of the methods and
technologies of simulation modelling; the survey of available simulation packages; designing a datalogical context chart; developing
the agent-based model of the impact of social networks on preferences; developing a database for data storage; a graphical analysis of
preferences. The following research methods are used — simulation modelling methods, Laravel and YouTube Data and Analytics
API methods. The following results were obtained: the model that explains how advertising affects the development of clients’
preferences, as well as the impact of clients” communication on loyalty, the information system for the graphical analysis of Wow—
How Studio of YouTube channel The model that reveals the impact of advertising and clients’ communication was developed. The
suggested model proves the fact that the communication of social networks users greatly increases a number of actual clients as well
as the level of loyalty. Using such technologies as Laravel and YouTube Data API, the designed application enables clear and timely
monitoring and analyzing Wow-How Studio channel, which is very important to be always aware of the preferences of potential
clients and to know what can be interesting for them and how to meet their expectations. The results can be implemented in
enterprises of various spheres that offer their products and services. Any company is interested in obtaining the maximum profit and

integration into social networks is free advertising and as a result attracts additional profit.
Keywords: social CRM, CRM-marketing, simulation modelling methods, YouTube API, loyalty, clients’ preferences.

Introduction

The worldwide network is widely known and
popular all over the world and every day a large number
of people access the Internet visiting social networks as
well. Business cannot ignore such a popular structure and
therefore it also participates in this communication.
However, selecting the method appropriate for achieving
this goal is rather problematic today. Therefore, the sphere
of building the preferences of social networks users is one
of the promising areas of business development, so it
draws the great attention of both scientists and business.
Such factor as the loyalty of client to the company is of
great interest for analyzing preferences [1, 2, 3].

Many companies join social networks, but largely
for advertising. However, the client relationship can be
monitored and their loyalty can be developed through
social networks [4]. This is a new type of management
which is called Social CRM (social client relationship
management) [5, 6]. Using Social CRM, companies can
develop client loyalty, as a certain category of buyers
spends a lot of time on social networks.

Modern marketing strategy is aimed at acquiring and
retaining clients, at finding opportunities for increasing
sales. That is why a modern business is interested in
turning potential clients into actual ones. To predict the
behaviour of potential and actual clients in social
networks, the means of simulation modelling should be
used, particularly, the agent-based modelling [7, 8].

The analysis of literary sources and problem
statement

In the process of simulation modelling, the
researcher deals with four basic elements:
1) a real system;

2) the logical and mathematical model of an object
being modelled;

3) a simulation (machine) model;

4) a computer which is used for simulating —
directed simulation experiment.

The simulative nature of the research involves
logical or logical and mathematical models that describe
the process under investigation.

Due to a composite nature, a complex system is
represented as:

<A, S, T>,

where 4 is a set of elements (including the external
environment);

S is a set of admissible links among the elements
(the structure of the model);

Tis a set of considered moments of time.

A key moment in the simulation modelling is
dedicating and describing the system state. The system is
characterized by a set of variable states, each combination
of which describes a particular state. So, by changing the
values of these variables, the transition of the system from
one state to another can be simulated. These changes in
states can occur either continuously or at discrete instants
of time [8].

Therefore, while simulation modelling, the logical
structure of a real system is reflected in a model and the
dynamics of subsystem interactions in a modelled system
is simulated.

The following packages are used as dominating
basic concepts of formalizing and structuring in the
modern systems of modelling: AnyLogic, Arena,
AutoMod, eM-Plant, Extend Industry, ProModel, QUEST,
Witness.

The characteristics of various systems of modelling
are given in Table 1.

© B. Haidai, R. Artiukh, O. Maleeva, 2018


https://doi.org/10.30837/2522-9818.2017.2.005

ISSN 2522-9818 (print)

ISSN 2524-2296 (online)

Innovative technologies and scientific solutions for industries. 2018. No. 1 (3)

Table 1. Modelling packages characteristics

Package Package typical modules Areas of packages use Support of the qutput data
analysis
. . Data collection and statistical
Strategic management, production, . O
. . . LS = . processing (deviation from the
.| Analysis of system dynamics, market analysis, | servicing, logistics, supply chain, -
AnyLogic SO . e average probability
optimization, scheduling, support for approval | medicine, transport, IT- | . .27
7.3 - N distribution, etc.), the
of the decision, agent-based approach management, telecommunications, -
i representation (Gantt charts,
science :
histograms, etc.)
Manufacturing, supply chain,  business Mar_1ufact_ur!ng, . supply Output Analyzer (deviation
-~ - ) chain/logistics, business process
Arena processes, medicine, military production o L from the mean, Anova, bar
’ - - management, medicine, military
industry, warehousing, logistics L graphs, charts)
production industry
Automobile and aerospace | AutoStat module provides
Transport  systems, packaging  lines, | branches, simulating  airports, | increased statistical analysis
AutoMod - . . .
manufacturing manufacturing, warehousing and | over the whole period of
selling experimenting with the object
Discrete manufacturing
Manufgcturmg, transportation, Ioaqllng- (al_Jtom_ob_lle branch, _electronlcs, Standard tool for data analysis
unloading operations, simulating business | shipbuilding, machine tool AR
eM-Plant e . . L DataFit is included (ClI,
processes, logistics, selling, scheduling, | building, warehouse facilities), -
e . S - - medium, etc.)
process verification logistics, marketing, consulting,
healthcare, banking
Modelling of large-scale systems with heavy | Queue system, including sales
Extend . ? - s - ] .
Industry loads. It mcIudes_ an _mternal relational | logistics, call centres with a large | Confidence intervals, etc.
database and modelling unit load, package lines, etc.
Variance analysis, six sigma, portfolio design The complete analysis of the
and scheduling, assessing capacity, cost | Manufacturing, logistics, | output data, the use of graphs,
ProModel - . . .
analysis, modelling of cyclic improvements, | pharmaceutics export to Excel and Access for
supply chain further analysis
. . . Manufacturing (automobile, | Performs a combined analysis,
Manufacturing, supply chain,  business - - - .
QUEST o aviation, aerospace, electronics, | stochastic analysis of general
processes, verification R
shipbuilding) probabilities of events
Manufacturin optimization lannin Six  Sigma,  call-centres, BIS,
Witness - 9. op ' P 9 modelling of business processes, | None
modelling of business processes production

The advantages of the AnyLogic package lies in the
fact that its standard modules correspond to the simulated
domain that enables building a graphical model; using
software and step-by-step debugging; simulating an
experiment; viewing animations on a real-time basis;
animation export is also available.

Therefore, to determine the preferences of social
networks users, the agent-based simulation modelling will
be used as well as a set of technologies such as Laravel
framework and YouTube Data and Analytics API.

The goal and objectives of the research

- the database (DB) for storing the received data is
developed,;
- the graphical analysis of preferences is carried out.

The materials and methods of the research

The goal of the article is to develop the
informational and analytical system that should contain
the agent-based model of social networks impact on the
preferences of users, should enable graphical analysis of
data on users’ preferences provided by Wow-How Studio
of YouTube channel.

The following tasks are solved:

- the agent-based model of social networks impact
on preferences is developed:;

1. The agent-based model of the impact of social
networks on the preferences of clients

An elementary model of social networks impact on a
client’s loyalty is the model that grounds the fact that a
client’s loyalty is influenced by only one parameter, i.e.
“the degree of advertising impact”.

The diffuse model of Frank Bass is the basis for
building an elementary model. The probability that a new
product will be purchased at the time T is a linear function
of a number of previous clients:

P(T)=p+-Y(D), @
where p is the probability of purchase at the time T = 0

(const); Y (T) is a number of previous clients; g and m are
constants.
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One of the ways to build complex models in
computer simulations is the step-by-step construction
when the basic model is considered as a primary basis and
then a new model is built as a result of step-by-step
complication and this model is included in a set of
hierarchical models with increasing complexity.

With the help of the AnyLogic package, an agent
model for 1000 agents was built. The network of 1000
agents is a small network. It was chosen as a point of
consideration for this study due to the fact that the smaller
model, the greater the confidence in the agents and the
more obvious the impact of any indicators.

The behaviour of an agent is generally described in
the class of this agent (this is the Person class in the
model) using a statechart. The statechart consists of two
states — a potential client (a person who has not bought the
company’s product/ has not used its services yet) and a
current client. There is a transition between these two
states. This transition will model the purchase of a
product. To build an elementary model, let us assume that
once a person has used the services of the company, they
will forever remain a client and, therefore, there is no
transition from “Client” to “Potential Client”. The
parameter which determined whether a potential client
will become an actual one is the degree of impact of social
networks advertisement on the agents that are registered
there. The time spent by a person to buy a product/use
service exponentially depends on the degree of impact of a
product/service advertisement:

thy = EXp(a) )

where t,, is the time spent by a person to buy a product;

a is the degree of an advertisement impact or the
information influence of social networks, i.e. it shows how
effective an informational message is and how it
influences a potential client.

An elementary model assumes that a person will
always remain a regular client if they have bought a
product/ have used the company’s services at least once.
That’s why there is no transition from “Client” to
“Potential Client” (fig. 1).

“® statechart

e AdEffectiveness

Fig. 1. The Statechart of the elementary model of the influence
on clients’ loyalty

The model is built for 7 units of simulation time that
can be interpreted as a week.

The main task of the model of product distribution is
to study how fast people are buying a new product. To do
this, a number of clients and potential clients should be
counted. In AnyLogic it can be done with the help of
collecting statistics.

In order to count potential clients, the following
function for collecting statistics was created:

item.statechart.isState Active (item.PotentialClient)

This function will count a number of agents for
whom the specified condition is true, that means those
agents that are currently in the state of PotentialClients.
An item here is an agent (the replication of the object
“people”).

One more function was created for collecting
statistics about clients:

item.statechart.isState Active (item.Client).

This function will count a number of agents who are
in the state of “Client” (who has already purchased a
product).

To visualize the results, the time graph was added;
this graph reflects the dynamics of changes in a number of
clients and potential clients of a product.

Fig. 2 shows the result of the dynamics of the
process being modeled.
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Fig. 2. The result of the dynamics of the impact of social networks on the loyalty of clients in the network of 1000 agents
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Thus, this model can be built for any number of
agents and the result will be identical — a number of
potential clients decreases while the amount of actual ones
grows and soon all the agents of the model will become
actual clients. This is a drawback of the model, so it
cannot be applied as it is in real life all the time since it
takes into account only one factor whose duration is
limited — “the degree of an advertisement impact”. Also,
this model does not take into account the fact that an
actual client can again become a potential client.
Therefore, this model will be further modified and
parameters that take into account the degree of the trust of
agents and the average annual number of new contacts
will be added to it.

The advertising effect is of great importance only at
the time when a product is launched on the market. In
future, communication among people will play an
increasingly important role — people who have already
purchased this product share their opinion with their
acquaintances and recommend that they also purchase a
new product. This process is somewhat similar to the
spread of the epidemic.

The following parameters were added to the existing
model to enlarge it:

1) ContactRate parameter that is the annual average
number of an agent’s new contacts. Suppose that on
average the agent has contacts with 100 agents per year;

2) ClientFraction parameter that is a person’s
strength of words; it shows how many people can be
persuaded to buy the product. The default value is 0.015.
The type is double.

The statechart should also be changed. The internal
transition is added to the state “Client”. The intensity of
the transition is ContactRate. This transition will model
the purchasing of the product by a buyer’s acquaintance.
The speed at which the client can convince his friend to
purchase will depend on the strength of words of the
buyer and on a number of friends the buyer meets a year.
The transition is actuated when the agent’s state diagram
receives “Buy!” message from another agent

send (“Buy!”, RANDOM).
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This transition sends a message to a randomly
selected person. The method “send ()” transmits the
message to another agent. The first argument specifies a
message to be sent, and the second one specifies the agent
the message is addressed to. In this case, the message is
sent to any randomly chosen agent as the argument value
uses the special constant RANDOM.

This transition generates a signal for the statechart of
any friend. Then the statechart is actuated and it models
the purchasing of a product by this friend.

Also, another transition from the state of
PotentialClient to the state of Client was added (fig. 3). It
is actuated by a signal which is generated by the inner
transition of the state “Client”.

The properties of this transition were changed. The
probability of making a decision about buying a product
will depend on the strength of a person’s words. In this
model, this feature is set by ClientFraction parameter.

“® statechart

(# AdEffectiveness

(# ContactRate

Fig. 3. The Statechart of the model that takes into account the
impact of agents’ communication

@ ClientFraction

The field “Extra condition” was added by
randomTrue (ClientFraction)

As a result of the introduction of an extra condition,
the product is purchased with the probability specified by
the ClientFraction parameter.

The properties of an agent were changed. The field
“Action after receiving a message” was added by

statechart.receiveMessage (msg).

The created model is shown in fig. 4.

Fig. 4. The model that takes into consideration the impact of people’s communication
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Thus, after studying the dynamics of changes in a
number of clients and potential clients, the conclusion can
be made that a number of actual and potential clients is
gradually changing. The graphs of variables are S-shaped
curves. A number of potential clients varies from the
maximum to the minimum, while a number of potential
clients changes from the minimum to the maximum. But
this model does not take into account the fact that clients
can transit from the state of actual clients to the state of
potential ones.

2. Developing the DB for storing the received
data

The data base was developed for the efficient work;
this data base enables storing the data received from the
requests to YouTube API. The data base is presented in
fig. 5.

id int(10) unsigned id int(10) unsigned
['id_video varchar(255) name varchar(255)
title varchar(255) email varchar(255)
view int(11) password varchar(255)
like int(11) remember_token  varchar(100)
dislike int(11) created_at timestamp
favorite int(11) updated_at timestamp
comment int(11)

' date_upload date

created_at  timestamp

'updated_at  timestamp

playlist_id  varchar(255)

id int(10) unsigned id int(10) unsigned
playlist_id  varchar(255) migration  varchar(255)
title varchar(255) batch int(11)
created_at  timestamp

updated_at  timestamp

email varchar(255)

token varchar(255)

created_at  timestamp

Fig. 5. The data base

The table “migrations” is the system table Laravel
that contains migrations.

The table “users” is the system table for saving the
users of the system.

The table “playlists” is necessary for saving the
playlists that are on the YouTube channel.

The table “wow-videos” is designed for saving
meta-information about videos on the channel.

The table “password resets” is used to restore the
passwords of the users registered in the system.

The table “wow-videos” and “playlists” are
connected as one-to-many.

3. Integration with WOW-HOW Studio of
YouTube channel

The APl YouTube data enables connecting the
functions of YouTube to the application. The API can also
be used to receive the search results and to retrieve, insert,
update, and delete such resources as videos or playlists.

Along with the API-interface YouTube Player and
APl YouTube Analytics, API allows the application to
provide full access to YouTube, which includes searching
and detecting, creating the content, video playback,
account management and spectator statistics.

Table 2. A list of API references to the site of request

API end point Description
youtube.videoCategories.list Returns a list of categories
that can be related to

YouTube channels
Returns a list of videos that
correspond to the API
request parameters

youtube.videos.list

Returns a collection of
playlist items that
corresponds to the API
request parameters. All the
playlist items in a specified
playlist can be retrieved or
one or more playlist items
can be retrieved according
to their unique IDs

Returns a collection from
zero or more channel
resources that meet the
request criteria

youtube.playlistltems.list

youtube.channels.list

Wow-How Studio of the YouTube channel was
integrated using the YouTube API. Basing on the data
obtained, the preferences of customers can be analyzed.
Using the YouTube API, a number of opportunities for
further analysis of the channel was obtained. First of all,
videos were analyzed according to a number of views and
the graph “Top-20” was constructed; this graph is
presented in fig. 6.

The graph was constructed according to a number of
video likes/dislikes in 2017+, as updated videos should be
used to analyze preferences. The graph is presented in
fig. 7.

The playlists were analyzed according to a number
of videos to understand what type of video is the most
widespread among the clients of Wow-How. The chart is
presented in fig. 8.
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Fig. 7. Top-20 according to a number of likes/dislikes (2017+)
Video by types

Animation: 17 (26.2%)

30:15(23.1%)

Video Editing: 7 (10.8%)

Presentation: 2 (3.1%)

Explainer Video: 16 (24.6%) /

Fig. 8. A number of videos in playlists
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Basing on the received graphs, the conclusion can be
made that various 2D videos (animation, advertising,
explainer) and 3D products commercials have been and
still are the most popular ones.

Conclusions

As a result of the analysis of literature sources, the

The created model enables detecting the fact that
communication among clients greatly increases a number
of actual clients as well as the level of loyalty.

The developed application with the help of such
technologies as Laravel and YouTube Data API enables
accurate and timely monitoring and analyzing the Wow-
How Studio channel, which is very important to
understand the preferences of potential clients, to know

what they are interested in and what can satisfy them.

The results of the research can be implemented at
enterprises of various fields that offer their goods and
services. Any company is interested in maximizing
profits; integrating into social networks is free advertising
and, due to it, a way of attracting additional profits.

loyalty of clients was determined as a certain positive
attitude of clients to the activities of a company, its
products and services, its personnel, image, trademarks,
logo and so on. This loyalty, that is a favourable attitude
of a client to a target company or to a product is the basis
for a stable sales volume.

References

1. Reichheld, F. (2001), The Loyalty Effect: The Hidden Force Behind Growth, Profits, and Lasting Value, Harvard Business School
Press, 323 p.

2. El Sheikh, A. (2007), Simulation and Modeling: Current Technologies and Applications, IGI Global, 466 p.

3. Reicheld, F. Research and evaluation of consumer loyalty [Issledovaniya i otsenka loyal'nosti potrebiteley], available
at : http://www.satio.by/publications/researches/76.html.

4. Goldenberg, B. (2015), The Definitive Guide to Social CRM: Maximizing Client Relationships with Social Media to Gain Market
Insights, Clients, and Profits, Pearson Education, 272 p.

5. Rabayah, W., Khasawneh, W. (2016), Strategic Uses of Social Media for Improved Client Retention, IGI Global, 311 p.

6. Tarasov, V. B. (2009), Agents, multi-agent systems, virtual communities: a strategic direction in computer science and artificial
intelligence [Agenty, mnogoagentnyye sistemy, virtual'nyye soobshchestva: strategicheskoye napravleniye v informatike i
iskusstvennom intellekte], Moscow : Editorial URSS, 47 p.

7. Odden, L. (2012), Optimize: How to Attract and Engage More Clients by Integrating SEO, Social Media, and Content Marketing,
John Wiley & Sons, 256 p.

8. Ushakova, I. A. (2012), Social networks as a tool for relationships with customers [Sotsial'nyye seti kak instrumentariy
vzaimootnosheniy s kliyentami], Moscow : Akademiya, 145 p.

9. Roebuck, K. (2011), Social CRM: High-impact Strategies - What You Need to Know: Definitions, Adoptions, Impact, Benefits,
Maturity, Vendor, Lightning Source, 116 p.

10. Shih, C. The Facebook Era: Tapping Online Social Networks to Build Better Products, Reach New Audience, and Sell More Stuff,
Prentice Hall, 2009, 256 p.

10. Greenberg, P. (2009), CRM at the Speed of Light, Fourth Edition: Social CRM 2.0 Strategies, Tools, and Techniques for
Engaging Your Clients, McGraw-Hill Education, 688 p.

11. Kotler, F. (2003), Marketing from A to Z [Marketing ot A do Ya], St. Petersburg : Neva Publishing House, 224 p.

12. Khill, N., Sel'f, B., Roshe, G. (2004), Measurement of customer satisfaction according to SO 9000: 2000 standards [Izmereniye
udovletvorennosti potrebitelya po standartam ISO serii 9000:2000], Moscow : Publishing House Technologies, 192 p.

Receive 17.02.2018

Bioomocmi npo aemopie / Ceeoenus 06 asmopax / About the Authors

I'afinaii Bornan OneroBuy - HanionanbHuiA aepokocMivnmit yHiBepeuteT iMeHi M.€. JKykoBepkoro "XAI", marictp kadenpu
iHdopmaniitni ynpasnstoui cucremu, M. Xapkis, Ykpaina; e-mail: bogdg95@gmail.com; ORCID: 0000-0003-0018-5896.
laiinaii Borman OuneroBuu — wmaructp Kadeapsl HHPOPMAMUOHHBIE VYIPABISAIOIIAE CHCTEMBI,

aspokocmuyeckuil yHusepcutreT uM. H. E. XykoBckoro «XapbkoBCcKkuil aBHALlMOHHBI WHCTUTYT», TI. XapbKOB,
e-mail: bogdg95@gmail. com; ORCID: 0000-0003-0018-5896.

Haidai Bohdan — National Aerospace University — Kharkiv Aviation Institute, Student at the Department of Information
Control Systems, Kharkiv, Ukraine; e-mail: bogdg95@gmail.com; ORCID: 0000-0003-0018-5896.

Aptiox Poman BosonumMupoBHY — KaHIUIAT TEXHIYHUX HayK, [epkaBHe mignpueMcTBo "[liBaeHHMIA NepKaBHUI MPOEKTHO-
KOHCTPYKTOPCHKHH Ta  HAyKOBO-JOCHIJHMH IHCTUTYT aBiamiiHOI NpoMHCIOBOCTI", JUpeKTop, M. XapkiB, YKpaiHa;
e-mail: roman.artyuh77@gmail.com; ORCID: 0000-0002-5129-2221.

ApTiox Poman BiaaguMupoBuy — KaHANWIAT TEXHUYECKUX HayK, ['ocynapcTBeHHoe npeanpustre "HOxXHbINH rocy1apCcTBEeHHBIN
MIPOEKTHO-KOHCTPYKTOPCKUIT M HaydHO-HCCIEOBATEIBCKUI MHCTUTYT aBHAIMOHHOW IIPOMBINUICHHOCTH", AUPEKTOp, T. XapbKOB,
Vkpauna; e-mail: roman.artyuh77@gmail.com; ORCID: 0000-0002-5129-2221.

Artiukh Roman — PhD (Engineering ), State Enterprise "National Design & Research Institute of Aerospace Industries",
Director, Kharkiv, Ukraine; e-mail: roman.artyuh77@gmail.com; ORCID: 0000-0002-5129-2221.

MaieeBa Ouibra BosogumMupiBHa — TOKTOp TeXHIYHHX Hayk, nmpodecop, HarionansHuii aepokocMidHMil yHIBEpCUTET iMEHI
M.€. XKyxoBcekoro  "XAI", mnpodecop kabeapu indopmariiiHi  ympaBistoui  cucTeMH, M. XapkiB,  YkpaiHa;
e-mail: omaleyeva@ukr.net; ORCID: 0000-0002-9336-4182.

HammonansHbIH
VYkpauHa;



mailto:roman.artyuh77@gmail.com
mailto:roman.artyuh77@gmail.com
mailto:roman.artyuh77@gmail.com

ISSN 2522-9818 (print)
ISSN 2524-2296 (online) Innovative technologies and scientific solutions for industries. 2018. No. 1 (3)

Mausneesa Ouibra BaaguMupoBHA — TOKTOp TEXHHUYECKUX HayK, mpodeccop, HannoHansHEIH a9pOKOCMUYIECKHH YHUBEPCUTET
nvenn H.E. JKykosckoro "XAM", mpodeccop kadeapsl HMHPOpMAIMOHHBIE YIPaBIIIOIIAE CHUCTEMBI, T. XapbKOB, YKpawHa;
e-mail: omaleyeva@ukr.net; ORCID: 0000-0002-9336-4182.

Malyeyeva Olga — Doctor of Sciences (Engineering), Professor, National Aerospace University — Kharkiv Aviation Institute,
Professor at the Department of Information Control Systems, Kharkiv, Ukraine; e-mail: omaleyeva@ukr.net;
ORCID: 0000-0002-9336-4182.

AHAJII3 I MOAEJIIOBAHHA IIEPEBAI' KOPUCTYBAYIB COINIAJIBHUX MEPEXK

IpeameToM MOCTiKCHHS B CTATTI € MOJENI i TEXHOJOTIl aHAN3y MpoleciB GOpMyBaHHs JIOSJIBHOCTI 1 MEpeBar KOPUCTYBadiB
comiaNbHUX Mepexk. Mera poOOTH - MiABUIICHHS €(HEKTHBHOCTI MapKETHHIOBOTO aHAJi3y IepeBar CIOKUBAYiB 1 MPOCYBaHHS
MPOJYKTIB 1 mociyr. Y CTaTTi BHUPINIYIOTBCS HACTYNHI 3aBJAHHSI: aHATI3 METOJIB I TEXHOJOTIH IMiTamifHOTO MOJEIIOBAaHHS;
OTJISIIOBUH aHaNI3 ICHYFOUMX CHCTEM MOJICITIOBAHHS; IIPOCKTYBAHHS JIATAJIOTIYHOT KOHTEKCTHOI JliarpaMi; po3poOKa areHTHOI MOJIeli
BILIMBY COIIaJIbBHMX MEPEX Ha mepesaru; po3pobka bJ] mist 30epiraHHs OTpUMaHUX JaHUX; POBEACHHS IpadiuHOro aHami3y mepeBar.
BUKOPHCTOBYIOTECS TakKi MeTOAM HOCHIKEHHS - METOOM iMiTamidHoro mojemroBaHHs, mMeroau Laravel i YouTube Data and
Analytics API. OTpumaHi HACTYIHI pe3yJbTaTH: po3pobiicHa MOJEb, KA J03BOJISIE€ 3pO3YMITH BIUIMB PEKJIaMH Ha (OPMyBaHHS
CHOXHMBYMX II€peBar, a TAaKOXX BIUIMB CIUJIKYyBaHHS KII€HTIB Ha JIOAJBHICTH, iH(pOpMaIliiiHa cucTemMa A TpadidHOrO aHai3zy
YouTube xanamy Wow-How Studio. Po3poGiena Monens BimoOpaxkae BIUIMB peKiIaMH i (DaKTOp CHIJIKyBaHHS KOPHCTYBadiB
comianpHUX Mepexx. CTBOpeHa MOJENb J03BOJISE BIACTEXKUTH TOH (akT, IO CIIIKYBaHHS KITI€HTIB MK COOO 3HAYHO 301NIbIIYyE
KIJIBKICTh peajIbHUX KIIE€HTIB, a TAKOXK PIBEHb JOSUTBHOCTI. J[0aToK, po3pobiieHnii 3a JOIOMOTOI0 TaKMX TexHousorii sk Laravel i
YouTube Data API mae MOXJIHMBICTH YiTKO i CBOEYACHO BiJICTEXKYBaTH, i MPOBOMUTH aHai3 kaHany Wow-How Studio, mo myxe
BAYIMBO JJISL TOTO, 100 3aBXau OyTH B Kypci PO MepeBard MOTCHUIHHUX KIIIEHTIB, 3HATH, IO iM I[IKaBO 1 0 MOXJIMBO iX MOXE
3aJI0BUTBHUTH. Pe3ynbTaTi HOCIHiHKEHHS MOXKYTh OYyTH BIPOBADKEHI HA MiANPUEMCTBAX Pi3HUX Cdep, 110 IPONOHYIOTh CBOI TOBApH i
mocayrd. bynp-ska kommaHis 3amikaBieHa B OTPHMAaHHI MaKCHMAlbHOTO TNPHOYTKY, a IHTEIpyBaHHS B COILIalibHI MEpexi €
0E3KOIITOBHOIO PEKJIAMOIO 1, TAKAM YHHOM, IHCTPYMEHTOM 3aJIy4YCHHS JOJATKOBOTO IPUOYTKY.

Kawuosi caoBa: comianeanit CRM, CRM-mapkeTuHr, Metomu iMiTaniiiHoro monenmtoBanHs, APl YouTube, nmosnbHICTB,
TepeBar KIeHTiB.

AHAJIN3 U MOAEJIMPOBAHUE HPEI[HO‘ITEI:IHfI MOJIb30OBATEJIEN
COIIMAJIBHBIX CETEU

IIpenveToM uccienoBaHuWs B CTaTbhe SBISIFOTCS MOJEIM M TEXHOJIOTMM aHalKM3a MPOLECCOB (OPMHPOBAHUS JOSUIBHOCTH U
MPENOUTCHAN TOoNb30BaTeNeil conuanbHeix ceteil. Lleqb pa0boThl — moBbimcHHE S(PPEKTUBHOCTH MApPKETHHIOBOTO aHAJH3a
HPENOYTeHHI MOoTpeOuTeNeH U MPOIBIKEHHE MPOAYKTOB M YCIyr. B crarhe pemarTcs cleayrolue 3aJa4u: aHalu3 METOJI0B U
TEXHOJIOTHH HMHUTAIMOHHOTO MOJICIMPOBAHKs; OO30PHBIM aHaINW3 CYIIECTBYIOIIMX CHCTEM MOJCIMPOBAHUS; HPOCKTHPOBAHUE
JIaTaJOTMYeCKOH KOHTEKCTHOW JAMarpamMMbl; pa3pa0oTKa areHTHOW MOJENM BIHUSHHS COLMAJbHBIX CETEH Ha MpPEAroYTeHHMS;
paspabotka BJI mis XpaHeHHs TIOJIYy4YEHHBIX [aHHBIX; INPOBE/ICHHE TpadUuecKoro aHaiu3a MpeANnouTeHHil. Vcrmomp3yroTes
CJIEIYIOIIHE METOAbI MCCIIEIOBAHMS — METO/IbI MMHUTAIIMOHHOTO MojeiaupoBanus, MeToasl Laravel u YouTube Data and Analytics
API. TMony4eHs! cienyiomue pe3yabTaThl: pa3padoTaHa MoJeib, KOTOpas IMO3BOJISIET MOHSTH BIMSHUE PEKJIaMbl Ha (hOPMUpPOBaHHE
MOTPEOUTENILCKUX TPENOYTEHUH, a TakKe BIMSHHE OOIICHUS KIMEHTOB Ha JIOSUIBHOCTh, WH(OPMAIMOHHAS CHUCTeMa JUIs
rpaduueckoro anamuza YouTube kanaza Wow-How Studio. Pa3pabGorana mozmens oToOpaxaromias BIMSHHE pEKJIaMbl M (haKTop
obmieHne nosib3oBaTenel connanbHeix cereil. Co3maHHas MOJENb MO3BOMISET OTCIACANTh TOT (DAKT, YTO OOIICHHE KIMEHTOB MEXIY
cO00H CHIIBHO YBEJIMYMBACT YKCIIO PEATbHBIX KJIHEHTOB, a TAK)KE YPOBEHb JIOSUILHOCTH. Pa3paboTaHHOE MPHIIOKEHHE MPH TOMOIIH
Takux TexHoJoruit kak Laravel u YouTube Data API maeT BO3MOKHOCTB YETKO M CBOSBPEMEHHO OTCIICKUBATh, U IPOBOIANTH aHAIN3
kanana Wow-How Studio, 4T0 04eHb BaKHO Ul 4TOOBI Bceraa ObITh B Kypce O MPEANOYTECHUSIX MOTCHIMAIBHBIX KIHCHTOB, 3HATB,
YTO UM MHTEPECHO U YTO BO3MOXKHO UX MOXET YIOBJIETBOPUTh. Pe3ysbTaThl HCCIIEAO0BAHHUS MOTYT ObITh BHEAPEHBI HA TIPEATIPHATHAX
pa3nuuHBIX cdep, TIpeUlaraloliuX CBOM TOBapsl M yciyrd. Jlrobas KOMIIaHWSI 3aMHTEPECOBaHA B MOJYYCHUHM MaKCHMaJbHOMN
NpuOBUIM, a WHTErPUPOBAaHMs B COLMAIBHBIE CETH SIBJIETCSA OECIUIaTHOM peKiIaMoil M, TakuM o0pa3oM, IpUBICYCHHEM
JIOTIOJTHUTEIBHOM MPUOBLIH.

KmroueBble cioBa: cormanbaeiii CRM, CRM-MapkeTHHT, METOAbI HMHTAIOHHOTO MonaenupoBanusi, API YouTube,
JIOSUTBHOCTb, TIPEANOYTEHHUS KITHEHTOB.
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LEADERSHIP AS A FACTOR FOR BUILDING A PROJECT TEAM

The subject matter of the article is to determine the role of leadership for building a project team as the team quality and the
professionalism of the team participants play a key role in ensuring the proper work performance that is specified by the tasks of the
project. The goal of the article is to reveal the significance of the capability of a leader to build a project team and to develop in it a
favorable psychological climate, common values and ideals and show the place of this capability in the general system of the leader’s
behavioural competences, that is to justify the importance of this skill and its application to increase the effectiveness of the impact of
leadership on the project team. The objectives of the study involve - identifying a project team as a complex social organism where
highly qualified people perform a specific set of functions; - emphasizing the fact that different individual features and qualities of
participants greatly complicate the process of building a project team as well as coordinating the goals, aspirations and interests of
team participants. Besides, the students who study Project Management should be familiarized with the methods of acquiring the
knowledge and developing skills necessary for building a team. The methods of the study involve the analysis of the role of
motivation in the process of team building since while building a team the leader has to solve many problems and the issues of
motivation are among them. Second, the character of relations among the participants and the rational organization of their efficient
teamwork should be analyzed. Third, the analysis of the leader’s capability to foster the professional and personal development of the
participants in the teamwork is of great importance. Fourth, the effective method of cultivating in leaders the skills of building a team
is increasing the level of teaching behavioural competences using innovative pedagogical techniques. Results. The clear goal setting
and system use of efficient methods of building a project team are critical for professional training specialists in the sphere of project
management. The development of relevant skills should be combined with the intentional development of students’ leadership
potential. The adequate organization of teaching behavioural competences plays a special part and the clear practical orientation of
conducting lectures and seminars using active teaching methods are of primary importance. Conclusions. First, the prevalence of
command methods and forms of activity in project management significantly enhances the importance of the membership of the
project team and the nature of the relations among the participants. Secondly, the effective formation of the team requires that the
leader have the relevant knowledge and skills, strategic thinking, psychological culture and the ability to assess the professional
competence of candidates and their significant professional and social personal qualities. Third, the leader should use a clear system
of motivation and incentives to build a project team and organize the teamwork.

Keywords: project team, leader, leadership, team building, teamwork, relations, the system of professional training, behavioural
competences, pedagogic techniques.

Introduction

The world practice of applying project management
technology convincingly demonstrates the essential role of
the project team in ensuring the possibility of a successful
implementation of the project of any complexity.
Therefore, building the team is one of the most important
and responsible stages of the activities of the project
manager. A.D. Orr states that “to perform a project, a
strong project team capable to do necessary work is
needed” [1, p. 87]. Only a strong leader, a real authority
can build a strong team. To do this, he needs a clear
psychological focus on unconditional achievement of the
goals specified by the project tasks, self-confidence and
confidence in the team as well as a highly developed sense
of self-responsibility.

Therefore, leadership as a complex social and
psychological phenomenon is an important behavioural
competence of a project management specialist as
S. D. Bushuev considers [2] but the essential attribute of
the project management itself. Leadership plays a decisive
role both in building the project team and in developing
and maintaining the special team spirit, it becomes an
extremely important factor that encourages the members
of the team to do work and fulfil functions specified by
the project tasks.

The processes of team building, the development of
common goals and values, norms, relations and teamwork
are challenging as they are aimed at coordinating and
harmonizing different and sometimes directly opposite

aspirations and interests of participants in joint activities
within the project. Therefore, the study of their features is
an important and urgent problem.

The target problem is connected with important
theoretical and applied issues as the results of its
comprehensive studies will enable making a significant
contribution to the theoretical foundations of project
management in general and considering leadership as one
of the important behavioural competences of a specialist
and the processes of building a project team. At the same
time, a clear general practical focus of the technology of
project management creates the prerequisites for the
immediate direct application of the results obtained while
solving applied tasks that are specified by the objectives
of the project.

Leadership, team spirit, common values and the
nature of the relations among the members of the project
team has a decisive role in implementing the project
objectives successfully and are a powerful stimulus for
studying the processes of team building and purposeful
actions of leaders in this direction since they urgently need
a project team as a cohesive, efficient and competitive
team of highly professional specialists with creative
abilities and innovative thinking.

The analysis of studies of the stated problem
indicates that this problem is important and topical and
emphasizes its theoretical and practical significance,
which is proved by numerous scientific works dealing
with general issues of leadership as well as with specific
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aspects of leadership and particular spheres of its
application. The first group of studies involves the
detailed analysis of the phenomenon of leadership
conducted by W. Bennis and B. Nanus [3]. The laws of
leadership are considered in the works written by J.
Maxwell, V.P. Sheinov studies the psychology of
leadership.

The second group of works involves interesting
studies of political leadership conducted by J. Blondel,
V. 1. Karasiov, 1. G. Shablinsky and others. V. A.
Rozanova considers the peculiarities of leadership in the
context of anti-crisis management. The nature of relations
and interactions between the organizational culture and
leadership is studied by E. Shein. V. Sheklton analyzes the
features of the psychology of leadership in business. J. P.
Kotter studies important issues of leadership from the
point of view of theory and practice considering the life
and actions of a fabulously successful Japanese
entrepreneur and business leader Konosuke Matsushita.

Most researchers do not just consider the nature and
essence of leadership and its role in building a team but
also analyze qualities a leader should have to improve the
effectiveness of impact on people. Thus, D. Carnegie
emphasized such important feature of a leader as the
ability to persuade people. He states that “if you are
making a speech having the aim to persuade listeners in
something, you should be confident in it or you will fail to
be convincing enough. Before persuading others, assure
yourself” [4, p. 176]. Some results of studying the
phenomenon of leadership are presented in the previous
work [5, p. 81-87].

The attempts to analyze publications that deal with
the role of leaders in building project teams seem rather
difficult. Except for the work written by A.D. Orr
mentioned above and the special chapter devoted to the
issues of building a team for a project written by
G.M. Tarasiuk [6]. Most authors consider the relations
between a leader and their team without regard to project
management, among them the book written by J. Maxwell
is worth mentioning [7]. In their book [8],
H. Mintzberg, B. Ahlstrand and J. Lampel pay a great
attention to the issues of interrelations between a leader
and a team. S. O. Zavetny, O. S. Ponomaryov and S. M.
Pazynich also study these relations. They analyze the
mutual influence on a leader and their subordinated and
believe that “the nature of the managerial impact of a
leader on subordinates plays an important role in ensuring
proper operating and developing the organization and
achieving certain goals”. However, the scientists
emphasize that “its real success is possible only if a
manager has a well-organized cooperation with the staff if
both the interests and aspirations of people and their
practical suggestions on the technology and organization
of production and its management are taken into account”
[9, p. 152].

The works by R. Acoff, E. Babosov, V. Beloshapka,
D. Bossidi, P. Vlasov, V. Knorring and many others [10]
contain a lot of interesting and useful information
concerning team building and interaction of a leader with
the team. Even the title of the book “The Soul of an
Organization” written by R. Gallagher draws great

attention; this book considers the peculiarities of a
leader’s influence on the team; these peculiarities are
conditioned by the leader’s so-called emotional
intelligence. O. M. Mitin quite reasonably reveals the
meaning and role of the culture of personnel management,
while E. Singer considers the essence and importance of
the management ethics.

A. Orr analyzes the process of building a project
team most fully and consistently. He determines the
appropriate composition of a team, details the ways and
means of motivating the participants of a project team,
points the role of clarifying the opinions of team
participants and shows how to win the respect of the
participants of a project team. In particular, the author
emphasizes that “winning the respect of the members of
your team is a difficult task, this can only be achieved
when you are consistent and fulfil your promises. It does
not matter to what extent you are fed up with all this — you
should always have a positive attitude and act from the
position of the leader” [1, p. 99-100]. These qualities of a
leader ensure the success of their actions both in building
a project team and in organizing its fruitful activity.

The aspects of the problem that are not sufficiently
studied

The project team acts as a complex social organism,
in which people of a high level of professional
competence usually have to perform a certain set of
interrelated functions. Each of them has their own
psychological characteristics, their own interests, goals
and aspirations, their values and ideals. This difference
significantly complicates both the formation of a project
team and the coordination of the goals, aspirations and
interests of its participants. And the ways, methods and
means of its efficient coordination are not fully studied in
the available literature on the problems of project
management.

Psychological difficulties that arise in the process of
building a project team, the ethical and value aspects of
these processes and their impact on the dynamics of team
building, on the mechanisms for coordinating the goals,
aspirations and interests of team members are considered
first and foremost. In other words, the works on the issues
of the formation of teams and work collectives do not pay
much attention to the specifics connected with the
peculiarities of these processes in the system of project
management techniques.

Such aspects of the problem as the methods of
imparting the knowledge and skills concerning
teambuilding to students who study Project Management
are insufficiently solved. Although the curriculum for the
discipline  “Behavioural Competences in Project
Management” involves studying the issues of participation
and motivation, the resolution of conflicts and crises,
values and ethics, the task of building a project team,
developing certain norms, principles and standards of
teamwork as well as the role of a leader in solving these
tasks are not clearly defined.
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The role of a leader in building a team

The general orientation of the course

It seems quite obvious that the success of a project
depends on the quality of the project team and the nature
of its management. Therefore, the processes of team
building and its purposeful development acquire special
importance and responsibility. These processes are
complex, demanding from the leader considerable efforts,
time and resources. They involve clear planning and
selecting necessary professional personnel. But this is not
enough. To create a real team, all its participants should
have common goals and values, people’s energy should
not be directed only to the proper performance of
individual tasks and functions but also to team results,
project interests. To achieve this, the leader should
develop a team spirit and make sure that each participant
follows it; the leader should establish interpersonal
relations on the principles of comradeship and mutual
assistance. These purposeful efforts of the leader will
necessarily contribute to developing the expected
synergetic effect and its manifestation in the activities of
the team.

However, the successful formation of a project team
requires that the leader should not only have developed
leadership features and qualities, should not only
have a clear vision of the system of project objectives but
the leader should be able to select the professionals
needed for their successful achievement. It is extremely
important for the leader to have all behavioural
competencies.

Thus, G. M. Tarasiuk states that “the power of a
leader is based on good knowledge of subordinates, the
ability to put themselves in their place, to analyze the
situation, to determine the immediate and long-term
consequences of their actions, on the need in self-
actualization, the ability to instill confidence in
subordinates and the awareness of the need to perform
certain actions. The real source of leadership lies in the
leader’s independence, readiness to vacant the place he
occupies at any moment since following the interests of
the collective does not mean obeying them” [6, p. 102].
This quality testifies to the dignity of the leader and self-
confidence but it can also indicate capriciousness, so it
should be used cautiously.

G. M. Tarasiuk believes that “building a team, the
project manager brings together a group of people, trying
to unite them with a common goal and common tasks.
Novelty, uniqueness, risk and short duration are the
integral features of a new project, they also determine the
difficulties in building a team. Building a team for a new
project is also complicated by the fact that these people
have not worked together, they do not have common
values and norms but they should work efficiently and
synchronously” [6, p. 91]. In should be noted that this
situation requires that behavioural competences should be
added by psychological and pedagogical competences that
will help the leader teach and train the members of a team

properly.

A significant part of the aspects of the leadership
role in building a project team which are insufficiently
studied should be considered as extremely important for
professional training of project management specialists.
Therefore, they are not only closely related to the goals
and nature of the organization and implementation of the
educational process but should be considered as one of the
main components of the professional and social
competence of future specialists. This connection is
conditioned by the fact that a leader acts as the subject of
team building, he selects performers who are able not only
to solve production tasks specified by the project
successfully but who can also learn, constantly increasing
their professional competence and readiness for changes.

Moreover, the leader as a real manager cares for the
psychological compatibility of the members of a project
team, for the development of the system of ethical
standards and unfailing respect for them, the creation of
the favorable psychological climate in a team. The
technology of project management is considerably
enhancing, which upgrades both professional training of
specialists and the social and psychological climate in the
team and raise the standards of a leader as a person who
creates this climate and ensures it as well as the
purposeful use of its advantages for cooperation and
mutual relations among participants.

According to the requirements of the IPMA
standards (International Project Management
Association), the basic components of the discipline
“Behavioural competences in project management”
related to the processes of building a project team are
leadership, participation and motivation, openness, focus
on results, values and ethics. A general characteristic of
this course is its clear focus on ensuring the high
professional competence of specialists and on their ability
to work successfully as part of the team while fulfilling
the tasks of the project. The effectiveness of teamwork
depends on such conditions.

First, a manager should be a real leader in strategic
vision and advanced creative abilities, which are evident
both at the stage of team building and in the process of
fulfilling the project tasks. Therefore, the content of the
educational material on behavioural competences, the
nature of the presentation and the general orientation
should be aimed at the effective consistent development of
the students’ leadership potential and teamwork skills.
This requires special attention to preparing and conducting
lessons and using the active methods of teaching.

Second, while building a project team, a leader
should pay attention not only to the level of professional
but also the social competence of candidates and their
psychological features and characteristics. At the same
time, the leader should immediately create a favourable
psychological atmosphere in the team and the principles
of interpersonal relations. Therefore, in the process of
teaching behavioural competencies, students should be
taught the essence and significance of such components of
this course as self-control, confidence and openness,
common values and ethics of business relations. The
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leader should show their pedagogical abilities in
cultivating in the team members the devotion to the team
and to common goals.

Third, teaching the material of the course should be
based on the triple nature of the phenomenon of managing
in general and project management in particular.
Management is a kind of science which has a certain
conceptual and categorical apparatus, certain laws and
theoretical principles as well as a range of problems that
should be further investigated. At the same time,
management is a kind of art since no management
situation is repeated with absolute precision and the leader
should creatively apply their theoretical knowledge and
practical skills. In addition, management is a professional
activity. And students should acquire this triad of
meanings as an important premise of the ability to build a
project ream effectively and ensure its fruitful activity.

Fourth,  while  teaching the  behavioural
competencies, future specialists should be taught how to
understand the advantages of team methods of organizing
joint activities and the need for constant professional and
personal development. This will contribute to creating and
developing the leadership qualities and selection skills in
the process of team building. At the same time, common
professional and psychological culture should be
developed, which is necessary for providing the team
spirit and the sense of pride in the team. After all, the
favourable psychological climate in the team, an
atmosphere of goodwill, sociability and willingness to
lend a hand to those who need it are the basic prerequisites
for the successful teamwork of the team.

These conditions determine not only the overall
orientation of the teaching and training the behavioural
competencies but also contribute to making students
acquire the knowledge and skills necessary for building an
effective project team, for mastering the methodology of
teamwork. At the same time, these conditions help
identify and develop the managerial competence of
potential leaders. It is extremely important to cultivate in
them a deep understanding that the team may have several
leaders and managers should not jockey for influence over
other participants but cooperate with them, delegating
certain functions for managing the fulfilment of the
project tasks.

Building a project team is one of the really important
aspects of any project as the success of the project
depends on its composition, on the nature of the
relationship between the leader and the team and among
the participants. Therefore, in the system of professional
training of project management specialists, especially in
the process of studying behavioural competencies, the
issues of team building should take a significant place
alongside the acquisition of professional competence and
the development of leadership potential. A manager as a
real leader should be able to determine the rational
composition of the team as well as to have the means for
motivating and encouraging team members, the ability to
combine moral and material forms of personnel
encouragement efficiently.

Thus, the general orientation of the course on
behavioural competencies should sensitize future

specialists, especially leaders, to developing effective
teamwork skills. These skills should cover the range of
processes from the preliminary selection of candidates and
the final determination of the personal composition of the
project team to the distribution among the executors of
production tasks and the functions provided by the project
and the organization of their proper execution. At the
same time, students should understand that the successful
implementation of the project also involves the motivation
of project team members and quality control of their
activities as well as meeting the project requirements.

An extremely important task of the leader in the
process of teambuilding is also their personal purposeful
development. First of all, their professional managerial
competence and leadership potential should be developed
to win the respect, business and personal prestige. The
team recognize the leader due to their constant personal
development and encouragement of the development of
each team member. That is why the development of
professional competence and leadership potential of a
future project management specialist should be considered
as another manifestation of the general orientation of
teaching behavioural competencies.

The course is aimed at developing leadership
potential and its proper use while carrying out project
tasks. Therefore, it is taught along with the disciplines on
technical competencies and the practical experience of
students is taken into account. Thus, a manager should
constantly remember that the process of team building is
not over when the project team is staffed, the team should
be built as an integral highly professional unit.

Thus, behavioural competencies are taught to project
management specialists in the general context of proper
social and psychological support, which involves
developing certain skills of effective teamwork. It
involves increasing the level of professional and social
competence of future specialists significantly, cultivating
in them the desire for self-actualization and self-
realization and the capability to use the knowledge of
humanities that create reliable preconditions for the
efficient fulfilment of the project tasks.

The problems of identifying and developing the
leadership potential of students as conditions for
successful building a project team. In the process of
training, a future specialist should clearly understand that
project management is joint activities of people which is
organized primarily in the form of teamwork and building
and managing a team require that a manager or a leader
should have both technical and human competences.
Every member of the project team should not only fulfil
its tasks but also participate actively in the implementation
of tasks, which is possible only due to the collective
interaction of team members. Understanding this as well
as distributing individual tasks is a serious problem that
requires awareness of not only the capabilities of each
team member but also the nature of the relationship
among the people in the team.

In general, the problems of identifying and
developing the student’s leadership potential are related
both to the complexity and multidimensionality of
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leadership itself and to its contradictory individual and
social nature. In addition, this potential and individual
characteristics should be identified and revealed in the
context of multiple teaching and training tasks and the
predominance of group activities. However, a significant
public need for leaders, for their capability to build
effective teams and ensure efficient joint activities of
participants require that the education system should solve
this important, relevant and socially significant problem
efficiently.

The lack of the student’s psychological knowledge is
another problem in cultivating in a student the skills of
building a project team directly within the teaching and
training process. An extremely negative trend in modern
engineering education is a constant reduction of the
academic time for studying the disciplines of the social
and humanitarian cycle. At the same time, the
complication of public life, the increase in the level of
educational and professional training of people and their
self-actualization only increase the need for this
knowledge and skills to use them properly.

An essential problem in cultivating in a potential
leader the skills necessary for building an effective project
team successfully arises from the conventional nature of
duties, tasks and functions, whose implementation
requires that a leader should select specialists. The
distribution of duties, tasks and functions among the
performers and their groups should complete the process
of teambuilding. However, when active teaching methods,
particularly role-playing and business games, are used
systematically in the teaching process of, the desired skills
can be developed. These methods help a student develop
their leadership qualities and direct them to the ability to
build a team and work with it successfully, organize joint
activities of people and manage the proper execution. It is
understandable that the knowledge, skills and abilities
acquired in this case will be helpful for professional
activities on project management in future.

While developing these skills, there arises such a
problem as the stratification of students according to their
material and social status which results in weakening of
collectivism and friendly relations among students, the
increase in the tendencies of individualism and some
uncertainty with employment after graduating from a
higher educational institution. Under these conditions, a
rather wide divergence of the life goals and values of
students as representatives of various social strata of the
population hinder successful teambuilding.

However, even under these conditions, student’s
leadership qualities usually manifest themselves in the
strong influence of their personality on other students and
in the authority that they have with the representatives of
different groups. Depending on the strength of this impact,
the ability to build a project team is determined as well as
the ability to coordinate the goals, aspirations and interests
of the team participants and to organize efficient
fulfilment of tasks and functions specified by the goals of
the project. Leadership qualities allow such a student to
involve teamwork participants in the active search for
better ways to organize its implementation and rational
ways of using available resources. Such a student will be a

real and effective leader in future professional activity and
have an indisputable authority with the team.

The pedagogical technologies to be used are
determined by the complexity and responsibility of the
task of building a project team that cause the necessity of
the search and systematic use of effective ways and
techniques, methods and pedagogical technologies aimed
at developing the skills and abilities of such activities
while teaching. First of all, business and role games
mentioned above should be kept in mind. Case studies are
also rather efficient as well as the analysis of problem
situations and so on. These technologies should form the
basis of practical classes on behavioural competencies. At
the same time, they should contain tasks on the selection
of specialists for building a project team, the distribution
of roles, tasks and functions and an assessment of their
implementation.

Lectures should be carried out on the basis of the
systemic application of the dialogue method. If possible,
the previous conditional division of roles in the group as
the simulation of the relationship and interaction in the
project team can also be useful. The experience of
attracting students with the developed leadership potential
to the discussion of the system of team members’
motivation and the stimulation of their activity is also
positive. The synergetic effect that arises in this case helps
develop skills not only for building a project team but also
for systemic work with it. At the same time, the leadership
potential of future specialists in the sphere of project
management is further developed.

It is important that students - potential leaders obtain
developed skills and abilities in developing a project team
and its effective management; this requires that a teacher
as a professional, leader and personality should have
appropriate skills. Therefore, the teaching process should
be successfully implemented and students should be also
involved in active participation in the scientific research.
This allows the teacher to build a team in which students
master both new knowledge and methodology of the
scientific work and the ethics of a researcher, the nature of
the relationship and interaction in a scientific team.

In general, while using innovative pedagogical
technologies, an interesting relationship arises between the
development of the student’s leadership potential and the
acquisition of skills in the formation of the project team.
This relationship is a completely natural result of the
teacher’s purposeful use of active teaching methods. But
this application should be also of an active nature, it
should encourage the initiative of students, offer them to
suggest alternative ideas, options for the solutions of
certain problem situations. This is what the modern
paradigm of the binary educational process involves.

An important feature of the pedagogical
technologies used for teaching the rules for building a
project team to students should be a regular change in the
roles that a student performs in game situations. This is
due to the fact that for the skilful management, a person
should be able to obey. In addition, playing the role of a
subordinate and performing corresponding tasks and
functions helps a future leader understand the psychology
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of his subordinates better and use the gained knowledge in
the relationship with them. Finally, another feature of
pedagogical technologies aimed at developing potential
skills for building an effective project team is cultivating
in potential leaders the sense of responsibility and the
aspiration to analyze the shortcomings of their actions,
record them and identify possible ways and means to
overcome them successfully.

The ways and means to develop the abilities of a
leader to build a project team. The analysis of
pedagogical technologies used for this purpose mentioned
above involves considering the reasonable ways and
methods of developing the skills of building a project
team. It should be emphasized that this skill is an
important part of the general structure of the leadership
potential of a future project management specialist. It
should be noted that the corresponding ways and methods
were detailed in [5]. But to develop these skills is rather
difficult. Life practice shows that even experienced
managers sometimes make mistakes while selecting the
necessary staff and building a capable project team; to
teach this to a student who does not have the proper
knowledge and experience is even more difficult.

An important way to develop the leader’s skills to
build an efficient project team is to suggest the leader the
ideology of the system analysis, which enables identifying
the needs for personnel, the capabilities to meet these
needs, the methods of motivating employees to expand the
range of tasks and functions performed by them through
their self-training and mastering new knowledge and
skills. The purposeful organization of the system of
advanced training of the project team members can also
become appropriate.

In addition, the process of teaching the academic
discipline of behavioural competencies almost is affected
by various, often undesirable factors of the objective and
subjective nature, either random or regular. At the same
time, this circumstance can be used to teach potential
leaders to analyze complex situations, to identify
disadvantages and to find ways and means to overcome
them effectively. At the same time, this circumstance
contributes to the development of the leader’s self- and
trust in the team.

The involvement of each teacher engaged in the
training of project management specialists in the general
system of teaching activities can be considered as an
effective method of developing leadership skills to build a
project team. Due to this the possibility to diversify the
ways and methods, abilities and forms of pedagogical
impact on students. The integral result of these impacts
will be the intensification of the processes of developing
the students’ leadership potential, including their ability to
build a project team and work with it effectively. Student
see and understand how different teachers use different
methods to make the influence of different intensity and
this is an additional educational impact; the result is
developing students’ professional and social competence
and personal development. In other words, the team of
teachers who want to achieve this goal works coherently
and purposefully.

The proper organization of the educational process
of their professional training is a method of mastering the
skills of productive use of their leadership potential for
building a project team. It should involve using the group
interaction technologies actively, the game design is an
acting one. For increasing the effectiveness of these
technologies and their use to develop students’ skills in
building a project team and organizing efficient
teamwork, students should change the roles, functions and
responsibilities that they perform. This facilitates the
identification of potential leaders and the development of
their potential as well as of those who can perform the
roles of doers or experts, managers or advisers.

The efficient method of developing the skills of
using the students’ leadership potential for building a
skilful project team is the integral combination of their
professional and social competence and responsibility. It
helps unify the participants in teamwork rapidly and
develop common goals and values among them. And the
sincere concern of a leader about them, the desire to take
into account their interests and promote their personal
development become a reliable prerequisite for the
successful achievement of the project goals.

The control of acquired skills. One of the
important conditions for the development of the
professional competence of project management
specialists is the effective control over the acquired
teaching material. This fully applies to the development of
their leadership potential and its use in building the project
team and organizing the efficient teamwork to fulfil the
tasks and works specified by the project. The main place
in the control system should be occupied by the analysis
of the dynamics of leadership potential development and
its manifestations in building the team and the nature of its
relationships with team members. The importance, public
importance and high level of responsibility of project
activities require constant monitoring and diagnosis of
students’ educational and cognitive activities.

The technology of control involves taking into
account the level of knowledge and skills of a student and
their activity during practical and seminar classes,
especially their performance of role functions and tasks of
business games and the analysis of problem situations.
The diagnosis is primarily aimed at identifying gaps in
knowledge and skills as well as their causes and at
selecting efficient ways and means to eliminate them.
However, the student’s mistakes that happen while
building a project team should not be underestimated.
After all, they are often inevitable in real practice. It is
important to teach a student to identify these mistakes
timely and to select efficient ways and means to correct
them.

The control of the level of mastering skills in
building a project team should be combined with the
analysis of the assessment of the leader’s actions
conducted by the team members. This develops the
activity of all participants in the educational process and
makes them understand the importance of such activity for
effective teamwork in the context of their professional
activity.
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Conclusions

The results of theoretical researching and the
practical pedagogical activity in the field of preparation of
experts in project management enable making the
following the conclusions.

First, the dominance of team methods and forms of
activity in project management significantly enhances the
importance of the composition of a project team and the
nature of the relationship among its participants.
Therefore, the ability of a leader to build a highly
professional team efficiently and to establish norms and
rules of relationships that actively contributed to the
cohesion of the team, the development of common life
goals and values and the professional and personal
development of participants play an extremely important
role in the system of behavioural competencies of leaders.

Second, the complexity and the responsible nature of
building the project team requires that a manager as a true
leader should have general strategic thinking, deep
psychological culture and the ability to assess properly not
only the level of highly professional competence of
candidates but also their professional and socially relevant
personal features and qualities. Particular attention should
be paid to assessing the employees’ proneness to conflict
and identifying so-called conflict personalities among
them as their impact on the psychological climate in the
team and on the nature of the relationship among team
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JIJEPCTBO SIK YUHHUK ®OPMYBAHHS MPOEKTHOI KOMAHIM

IpeameT crarTi monsirac y BU3HAUCHHI POJIi JTiAEpCTBA B Mporeci popMyBaHHS MPOESKTHOI KOMaHIH, OCKUIBKH caMe SIKICHHHA CKJIaj
miel koMaHaM Ta mpodecioHanmi3M i yYacHHKIB BiJirpaloTh BH3HAYaJIbHY POJb y 3a0€3MCUCHHI HAJIC)KHOTO BUKOHAHHS POOIT,
nepen0adeHNX 3aBIaHHAMH HPOEKTy. MeTa CcTaTTi — PO3KPUTH 3HAYCHHS i MiClle B 3arajibHili CHCTEMi ITOBEAIHKOBUX KOMITETEHIIH
Jijiepa Horo yMiHHS ()OPMYBaTH MPOCKTHY KOMaHIy ¥ 3aTBEP/KYBATH B Hiil CIPUATIMBUIA MCUXOJOTIYHHUIA KIIMAT, CIiJIbHI I[iHHOCTI
Ta igeanu. MaeTbcst Ha yBa3i OOTPYHTYBATH BaXKJIMBE 3HAUEHHS IIHOTO YMIHHS Ta HOr0 BUKOPHUCTAHHS JUIA IiJBUINCHHS e(heKTUBHOCTI
JEepChKOTro BIUIMBY Ha MPOEKTHY KOMaHAy. 3aB/laHHs JOCIIIKEHHS Iepea0adaroTh, Mo-Neplie, 0Ka3aTH, [0 IPOSKTHA KOMaHAa €
CKJIQJIHUM COIIAJbHUM OpPTaHi3MOM, Yy SKOMY II€BHY CYKYIHICTh (YHKIIH MalOThb BHMKOHYBATH JIIOJM BHCOKOI mpodeciiiHoi
komreTeHTHOCTI. [To-apyre, mependadaeThest MOKa3aTH, OIO BiAMIHHICTG iXHIX 1HAMBIAYaTbHUX PUC 1 SKOCTEH iICTOTHO YCKIIAJHIOE 5K
(hopMyBaHHS IPOEKTHOT KOMAH/IH, TaK 1 Y3rOKEHHS IIiJIel, MparHeHs Ta iHTepeciB 11 yuacHuKiB. [10-TpeTe, BBaXxkaeThes 32 HEOOXiTHE
MOKa3aTH METOIY MPUILETUICHHS 3HaHb 1 YMiHb 3 ()OPMYBaHHs KOMaHJM CTYJICHTaM, Ki HABYAIOThCS 3a CIEL[iaIbHICTIO «Y IpaBIIiHHS
npoekTaMi». MeToan JOCIiKEeHHs BKIIOYal0Th, MMO-TepIie, aHali3 pojli MOTHBALIl B MPOIeCi KOMaHAOYTBOPEHHS, OCKIJIBKU cepelt
npo0OJieM, sIKi JOBOAWTHCS PO3B’SI3yBaTH JIiZepoBi npu (GopMyBaHHI KOMaHIH, iCTOTHE Miclle IOCITalOTh NMUTAaHHS MOTHBALii ii
yuacHuKiB. [lo-apyre, cii npoaHati3yBaTH XapakTep B3a€MOBITHOCHH MiX IIUMH YYaCHHKAMHU Ta PaIliOHAJIbHY OpPraHi3alliio iXHBOT
e(peKTHBHOI KOMaHAHOI HisuTbHOCTI. [lo-TpeTe, BakKJIMBMM METOIOM BHCTYNAE€ TAaKOX aHANi3 3aTHOCTI JiIepa CIPHUATH
npodeciiHOMy i 0COOMCTICHOMY PO3BUTKY YYacHHKIB KOMaHAHOI HisuTbHOCTI. I[lo-ueTBepTe, €)EeKTHBHAM METOAOM TNPHIICTIICHHS
JiepaM HaBHYOK (OPMYBAHHS KOMAaHAM TIOCTA€ IMIJIBUIICHHS PIBHA BUKIAJAHHSI Kypcy TMOBEIIHKOBUX KOMIICTCHIINH 13
3aCTOCYBaHHSAM 1HHOBAIlifHUX TeNaroriyHux TexHonorid. Pe3yabrarm. YUiTka TOCTaHOBKA IIiied 1 CHCTEMHE 3aCTOCYBaHHS
e(eKTHBHUX METOAIB ()OPMYBaHHS IPOSKTHOI KOMaHAM € BKpail HEOOXiIHMMH Iie B mporeci nmpodeciiiHoi miaAroToBku ¢axiBLiB 3
YIpaBIiHHSA MPOEKTaMH. SIK CBiTYMTH JOCBi Takoi MiArOTOBKH, PO3BHTOK BIAMOBIMHUX yMiHb i HABHUOK Ma€ TMOEIHYBATHCS 3
LJIECTIPSIMOBAHNM PO3BUTKOM JIiIEPCHKOTO TOTEHIiay cTyAeHTiB. OcoOnuBYy poib Bifirpae NpaBWIbHA MMOCTAHOBKA BUKJIAJIAQHHS
HaBYaJbHOTO Kypcy 3 IOBEHIHKOBHX KOMIICTEHIIH, B IepIly 4epry 4iTKa IPaKTHYHA CHPSMOBAHICTh MPOBEAEHHS JEKIii i
CEeMIHapCHKUX 3aHATH i3 3aCTOCYBaHHSIM aKTUBHHX METOIIB HaBUaHHs. BucHoBku. [lo-mepiie, mepeBakaHHS KOMaHIHUX METOIIB 1
($hopM IiSUTEHOCTI B YNPaBIiHHI MPOEKTaMH iCTOTHO TOCHIIIOE 3HAUEHHs CKJIaqy MPOCKTHOI KOMaHAM i XapakTepy B3a€MOBITHOCHH
Mix i1 ygacHukamu. [lo-apyre, edextiuBHe popMyBaHHS KOMaHIM BUMAarae BiJ Jliiepa BIATOBIMHUX 3HAHb Ta YMiHb, CTPATETIYHOTO
MUCIICHHS, TICHXOJIOTIYHOT KyJIbTYpH W YMIiHHS OLIIHIOBATH piBeHb MpodeciiiHOl KOMIIETEHTHOCTI KaHIUIATIB Ta IXHIX mpodeciitHo i
COL[iaJIbHO 3HAYYIIUX 0COOUCTICHUX sikocTeil. [To-TpeTe, st hopMyBaHHS MPOEKTHOT KOMaHIU Ta OpraHi3anii KOMaHAHOI AisUTBHOCTI
JIiIep Ma€ 3aCTOCOBYBATH YiTKYy CHCTEMY MOTHBAIIIT 1 CTUMYJTIOBAHHS.

KirouoBi cioBa: TmpoekTHa KOMaHza, Jijep, JiAepchKi sKocTi, (GOpMyBaHHS KOMaHIM, KOMaHJIHA [isJIBHICTB,
B3a€EMOBITHOCHHH, CHCTEMA MMiZArOTOBKH (haxiBIliB, MOBEAIHKOBI KOMIIETEHIII|, TEAaroriuyHi TeXHOJIOTII.

JUIEPCTBO KAK ®AKTOP ®OPMUPOBAHUA MPOEKTHON KOMAH/IbI

IIpeqmeT cTaTbu COCTOUT B OINpPEAETICHUH POJH JIMJIEPCTBA B Ipolecce GOPMUPOBAHUS MPOEKTHOW KOMAHAbI, MOCKOJIBKY MMEHHO
KaueCTBEHHBI COCTaB 3TOW KOMaHAbI W MPOGECCHOHAIM3M €€ YYaCTHHKOB HIPAIOT OINPE/CIONIyl0 POJib B OOecreueHu:
HaJJIeXKAIIEr0 BBIMOIHEHMST PaboT, MPEeIyCMOTPEHHBIX 3a7adamMu npoekrta. Llesib cTaTbu — pacKpbITh 3HAYEHHE U MECTO B 0OmIeH
CHCTeME [MOBEJCHUYECKHX KOMICTeHIMH JHJepa ero yMmeHue (OpMUPOBaTh INPOSKTHYIO KOMaHIy M YTBEpXKIaTh B Hei
ONaronpHUsATHBIA TICHXOJIOTMYECKUH KIIMMAT, oOIiMe HEeHHOCTH W upaeaibl. MMeercs B Bhay, 00OCHOBAaTh Ba)KHOE 3HAYCHUE 3TOTO
YMEHHS U €T0 NMPUMEHEHHUE JUIS MOBBIIEeHUS 3()()EKTUBHOCTH JIMSPCKOTO BIMSHHS Ha MPOSKTHYIO KOMaHAy. 3aga4a NCCIeOBaHMUS
MpEeNIoaraloT, BO-TIEPBBIX, IOKa3aTh, YTO INPOEKTHAs KOMAaHJA SBJSETCS CIIOKHBIM COLMAIBHBIM OpPraHU3MOM, B KOTOPOM
OTIPEICNICHHYI0 COBOKYITHOCTh (DYHKIIMH JOJDKHBI BBITIONHATH JIFOAW BBICOKOH MPO(ECCHOHAFHON KOMIIETEHTHOCTH. BO-BTOpBIX,
IIpe/oaraeTcs IMoKa3aTh, YTO OTIAMYME HMX HHIUBHAYAIbHBIX YEpT M KAauecTB CYIIECTBEHHO YCIOXKHIET Kak (hopMHpOBaHHE
MPOEKTHOM KOMaH[bl, TaK M COIJACOBaHMs LEJeH, CTPEMJIEHMH M HMHTEPECOB €€ YYACTHUKOB. B-TpeTbuX, NpencTaBisieTcs
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HEOOXOJUMBIM IIOKa3aTh METOJbl NMPHUBUTHS 3HAHUH M yMEHUH 1O (OPMUPOBAHMIO KOMAHJABI CTyIEHTaM, OOYYaIOIIMMCS IO
CHELUATBHOCTH «YTIpaBJIeHUE MpoeKTaMi». MeToAbl HCCIEIOBAHUS COJEPIKAT, BO-TIEPBBIX, aHAIN3 POJIM MOTHBALIMU B IIpoIecce
KOMaH000pa30BaHusl, MOCKOJIBKY Cpeau MNpoOJieM, KOTOpbIe MPUXOJUTCS peliaTh Juaepy 0pud (GOpMHUPOBAaHHH KOMAH/IBI,
CYLIECTBEHHOE MECTO 3aHHMAlOT BONPOCHl MOTHBALUH €€ YYAaCTHUKOB. BO-BTOpBIX, cCleAyeT NpOaHATM3UPOBATh XapakTep
B3aWMOOTHOIICHUI MEXIy dTHMHU yYaCTHHKAMHU W PAIMOHATBHYH OpPraHH3alii0 X 3((GEKTHBHOW KOMaHIHOH HeATeNbHOCTH. B-
TPEThUX, BaXHBIM METOJIOM BBICTYIIACT TAKKE aHAIN3 CIIOCOOHOCTH JHJepa COCOOCTBOBATH MPOGECCHOHATEHOMY M JTHYHOCTHOMY
Pa3BUTHIO YYACTHUKOB KOMAH/JHOW JICSITEINBHOCTH. B-ueTBepThiX, 3(Q(EKTHBHBIM METOJOM MPHUBUTHSA JIUJEPaM HaBBIKOB
(hopMHpOBaHHS KOMAaHJbl CTAaHOBUTCS IOBBINICHUE YPOBHS MPEMOJaBaHMs Kypca IOBEICHUCCKHX KOMIICTCHIHHA C MPUMCHCHHEM
WHHOBAIIMOHHBIX MEJarorMYecKux TexHonoruit. PedynbTarbl. UeTkas MOCTaHOBKA IeJeil U CUCTEMHOE MpuMeHeHue dP(EeKTHBHBIX
MeTOJ0B (hOPMUPOBAHMUS MPOSKTHON KOMaH/IbI SIBISIIOTCS KpaifHe HEe0OXOJMMBIMH €Ilie B mpoliecce MpodhecCHOHANBHOM MOIr0TOBKU
CHELUATUCTOB 10 YNPaBICHUIO MpoekTaMu. Kak MOKa3bIBaeT OMBIT TAKOW MOATOTOBKU, PAa3BUTHE COOTBETCTBYIOIIUX YMEHUH U
HaBBIKOB JIOJDKHO COYETAThCS C IeJICHANPABICHHBIM Pa3BUTUEM JHUICPCKOTO MOTEHIHMANa CTyAeHTOB. Oco0yI0 poib B 3TOM HIpaeT
MpaBUJIbHAsE TOCTAHOBKA NPENOAaBaHHA YYeOHOro Kypca IO IOBEICHUYSCKHMM KOMIIETCHLHUSM, B IIEPBYIO OdYepelb YeTKas
MIPAaKTUYCCKasl HAIPABICHHOCTh TPOBEJCHUS JICKIIMA W CEMHHAPCKUAX 3aHSATHH C MPUMCHEHHEM AKTHBHBIX METOJIOB OOYYCHUS.
BeiBoabl. Bo-mepBeix, mpeobianaHue KOMaHIHBIX METOJOB H (OPM JACATEIBHOCTH B YIPABICHUH MPOCKTaMH CYIICCTBEHHO
YCWJIMBAeT 3HAY€HHE COCTaBa IPOEKTHOM KOMaHIbl M XapakTepa B3aWMOOTHOIIEHUM MEXIy €€ ydyacTHMKaMH. Bo-BTOpBIX,
3¢ dekTHBHOE (POPMUPOBAHUE KOMAHIBI TPEOYET OT JIUAEPa COOTBETCTBYIOUIMX 3HAHHA W YMCHHUI, CTPATErMYeCKOrO MBIIIICHUS,
MICUXOJOTUYECKOW KYJIBbTYphl W YMEHHE OICHHBATh YPOBEHb MNPO(ECCHOHAIPHONH KOMIIETCHTHOCTH KAaHAMJAATOB M HX
MpoeCcCHOHATBHO W COLMAIbHO 3HAYMMBIX JIMYHOCTHBIX KAadecTB. B-TpeThuxX, A8 (OPMUPOBAHUS NPOCKTHOW KOMAHABI H
OpraHu3alMi KOMaHJHOH NEeATEIFHOCTH JIUACP JODKCH IPUMEHSITh YeTKYI0 CHCTEMY MOTUBAIMU M CTUMYJIHPOBAHMUS.

KuroueBble c10Ba: mpoekTHas KOMaH[a, JHIEP, JUACPCKUE KadecTBa, GOPMUPOBAHWE KOMAHIBI, KOMAaHIHAS JCATEIBHOCTD,
B3aMMOOTHOILICHUS, CUCTEMA MOJITOTOBKH CIICIIUAIMCTOB, TIOBEACHUECKUE KOMITETEHIIUH, TTeJarOrHYecKie TEXHOJIOTHH.
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10. A. MaJ€eBA, O. 10. IIEPCISIHOBA, B. B. KOCEHKO

TH®OPMAIIMHE TA IPOT'PAMHE 3ABE3NIEYEHHS MEHEJIKEPA 3
HNEPCOHAJY IT-KOMITAHII

IIpeameTom craTTi € mporecd GopMyBaHHS Ta TecTyBaHHS nepcoHany IT— kommanii. Mera — 3a0e3neueHHs SKICHOTO CKJIamy
MEPCOHANTy MUITXOM aBTOMAaTH3allii OOpOOKM JaHMX 1 TecTyBaHHS KaHIAWIATiB mpu HaiMi 10 IT-kommanii. 3aBgaHHs, 10
BUPIIITYIOTHCS B CTATTI: IpoaHali3yBaTH OisuIbHICTE [T-koMnaHiil i 000B’s13kM MEHEKepa MepCOHANY; JOCTIJUTH METOIH YIPaBIiHHSI
MIEPCOHAJIOM KOMIIaHii; po3poOHuTH 6a3y TaHWX KaJpOBOTrO 3a0e3NedeHHs Ta MPOIECiB TeCTyBaHHS IePCOHaTy KOMMaHil; po3poOuTH
IIPOrpaMHHH JTOJAaTOK JJISI TECTYBaHHS ITEPCOHAITY. BHKOPHUCTOBYIOThCS METOIM: CHCTEMHHH, aHATITHIHNH, IPOESKTHOTO YIIPaBIiHHS,
00’€KTHO-OpIEHTOBAaHE MpOeKTyBaHHsI. OTpUMaHO Taki pe3yabTaTu: Po3MIAHYTO 3aBIaHHSA YIPaBIIHHA IEPCOHAIOM.
[IpoananizoBaHo 000OB’sI3KM MeEHeKepa Mo mnepcoHany Ta Horo mimi. ChopMOBaHO cXeMy B3aeMOJii BHYTPIIIHIX 1 30BHILIHIX
MiPO3UTIB KOMIaHIi MPH yIpaBIiHHI IEPCOHATIOM, IO BimoOpakae MoABIMHE MiAMOPSIKYBaHHS MEHeIKepa 3 nepconany. [Ipouec
YHPaBIIiHHS IEPCOHAIIOM PO3IITHYTO SIK CYKYIHICTh IIPOEKTIB KOMIIaHiil, KOJKEH 13 SIKHX peali3yeThCs 3a BU3HAUEHHMH CTaHIapTaMH,
Mae CBOI BUMOTH, TOTpedye cBoixX pecypciB. ChopmoBaHO cxeMy 3B 13Ky (a3 IPOrpaMHOTO MPOIECY 3 Taly3sIMU 3HaHb. PO3risiHyTO
chepu nisutbHOCTI 1T-KOMIaHIH, OCHOBHI BHIM NPOEKTIB, (Ga3u po3poOKM Ta Taiy3i 3HaHb, sKi € 3aaisHuMH B IT-cdepi, a Takox
ICHYFOUH TIOCaJH 1 CrerianbHOCTI npaniBHUKIB. CHOpMOBaHO cXxeMy CTPYKTypH mocaj I T-koMnaHil B 3aJIeKHOCTI BiJ] €TaIry po3poOKn
NpoekTy. Bu3HaueHO OCHOBHI BXiJHI Ta BHXIiJHI HapaMeTpU CHUCTEMH, SIKi JO3BOJIIOTH TIIMOIIE IMPOAHATI3yBaTH 3B’S3KH MIDK
OKPEeMHMH €JIEMEHTaMHM, 3a JOTIOMOTOI0 SKHUX 1 (OPMYEThCs IITAT pOOITHUKIB KoMrmaHii. Po3poOieHa 0a3a maHuX, sKka peaiizye
iHpopMaliiiHe 3a0e3leYeHHs] MEHEIKepa 3 MEPCOHANy 1 BIIACHE caM JOJATOK Ui poOOTH 3 Ii€l0 0a3010 JaHMX 1 il MATPUMKH.
BucHoBKH: Tpoliec ynpaBiiHHS nepcoHanoM IT-kommanii Mae OyTM CHCTEMHHM, BiH HE € OJHOPITHHMM, TOOTO 3aJCKUTh BiJ
BHYTPILIHBOTO CEpEeOBUINA B KOXKHiMi koMmadii. Cucrema axTyalbHa Uil BUKOPHUCTAHHA HA MIiANPHUEMCTBAX, SKi 3aIlikaBlIeHI B
aBTOMaTH3alii poO0YOro Miclsl MEHeKepa 110 IePCOHAy, 110 3a0e3NeYHTh SIKICHUH KOHTPOJIB 1 YIIPaBIIiHHS IepPCOHAJIOM Ha BCHOMY
I APUEMCTBI.

Karwuosi cioBa: nepconan [T-kommanii, MEHeIkep MO MEPCOHATY, YIPABIIHHSA MMEPCOHAIOM, KaapoBe 3a0e3leucHHs, 6a3a
JTaHUX, TECTYBaHHS.

IIutaHHAM, TPUCBIYCHUM TigAOOpY 1  OIHKH
MepcoHay MpoeKTy 3aimarThcsi Bonkosa T.P. [3],

Beryn

CrorozHi pWHOK Tpari CcTaBuTh cydacHum [T-
KOMIIaHISIM TPHHIUIIOBO HOBI yYMOBH: YKOPCTKICTh
KOHKYPEHIIii, IIBHUAKO MIiHJIMBI TMOTPEOM CHOXHBAYiB,
JTIOCUTh BHCOKa HecTaOLIBHICTh 30BHIIIHBOTO
cepenoumma. JIFOICHKI pecypcH  pO3IMIISAAlOTBCS  SIK
HAMOLIBII LIHHI PEeCypCcH, a PO3BUTOK iX MOTCHIIATY — SIK
Ba)XJIMBE CTpaTeridHe 3aBAaHHA PO3BUTKY KoMmadii. J{is
peauizariii npoektis IT-koMmaHil ¢j1i OMIHUTH HEOOXITHY
KIJIBKICTh TPYIOBHX PECYpPCIB 3a KATEropisiMu.

Y cy4acHUX yMOBaX PO3BUTKY KOXHE IiAPHEMCTBO
npardie MaTH CBOK CHCTEMY VYIIPaBIIiHHS KaJpOBHM
3ape3neueHHsM. Slka  joromaranma 0 MeEHeIKepy
MEPCOHATY B KOHTPOJIIOBAHHI 1 iKCYBaHHI HAIXOKESHHS
1 3BUTBHEHHS TpPALliBHUKIB, IX TEPEMIIICHHS B KOMIIaHii,
30epirana 6 BCIO iHPOPMAIIiO PO MPAIiBHUKIB, BiIiTaX,
mocajax i BIIKPUTHX BaKaHCIAX, a TAKOXK BiAmoBigana 0 3a
BECh  JIOKyMEHTOOOIr, SKHH € HeoOXigHHM s
BHIICTICPETIUCHUX IIJIeH, a Takok Mmama 0 QyHkmil
atecrtarlii pOOITHUKIB IIJISIXOM TECTYBAaHHS 1 PO3IMOIT
poOiT MK pOOITHHKAaMHU 3a JeKinbKoMma KpurepisMu. Bei
mi  mii  BigHOCATBCS 10 OOOB’SI3KIB  MEHemKepa IIo
MEPCOHATY 1 TOTPeOYIOTh BIAMOBIAHOTO iH(OpPMAIIHOTO
3a0e3neueHHs.

AHAaJIi3 0CTaHHIX JOCTII:KEeHb Ta MOCTAHOBKA
3aBJaHHA

VY nmy6nikanisix 3 yHIpaBiliHHS IPOEKTaMHU ICHYIOTBH
pi3HI miaxomu a0 Kiacugikamii mepcoHaIy B 3aJIe)KHOCTI
Big npodecii abo mocaay npamiBHUKA, PiBHS YIIPaBIiHHS,
KaTeropii npauiBHuKiB. [1, 2].

banpko H.A. [4], Oneros IO.I'. [5]. Pobotn HoBikoBa
O.A. [6], Hiato OIxK. [7] mnpucBsueni npobremam
(opMmyBaHHs e(EKTUBHOT KOMaHH IPOEKTY.

Hayka 1 mpakThka yIOpaBimiHHS — JIIOACBKUMH
pecypcamu oprasizarii BUKOPUCTOBYE PsiZi METOMIB JUIS
aHaizy 1 MOOyIOBM CHCTEMH YIIPaBJIiHHS I[EPCOHAIOM
oprauizauii [8 - 10]: cucremHuii anamiz; MeToxR
JIEKOMIIO3HI1ii; METOJ MOPIBHSHB, METOJ| CTPYKTYpHU3aLlis
I[IeH; eKCIePTHO-aHAMITHYHHA METOM; HOPMATHBHUMN
MeToJ1; MeTOA (DYHKI[IOHAJIbHO-BAPTICHOTO aHai3y; METO/
aHAJOTiH; METOJ TBOPYMX HapajJ; METOJ KOHTPOJIBbHUX
MUTaHb; MOPQOJIOTiuHUi aHami3 Ta iH. CydacHi MeToIu
BUBUCHHS  IIEPCOHANly  IPUIYCKAlOTh  BUSBICHHS
KUTBKICHIX 1 SKICHUX BHMOT JIO TIepCOHANYy 3
ypaxyBaHHSM IEPCIEKTHB PO3BUTKY OpTraHi3amii, MOSBU
HOBHX HampsMKiB podoru [11].

B po6ori backinoi T. [12] npencraBneHi MeToIuKn
OIIHKM TepcoHary. Bei xpurepii mpu oIiHII HepcoHary
3a3BUYall MOAUISIOTH Ha J[BI OCHOBHI Kateropii - kpurepii
Pe3yIBTaTUBHOCTI Ta KPUTEPii KOMIIETEHTHOCTI.

Buninstorecss wotmpu minxomm a0 (opMyBaHHA
KOMaH/I: IiJeCHpsIMOBaHUH, MI>KOCOOUCTICHUH, pPOIbOBHIA
1 miaxix ynpasnincekoi pemitku [12]. nsa gopmyBanus
nepcoHany IT-mpoekry OCHOBHMM €  mpoOieMHO-
OpieHTOBaHMH miAXin, Moxe OyTH BHKOpPHCTaHUH 1
ponboBuil. OpmHak miast OyIb-KOTO 3 IepepaxOBaHUX
METO/IB notpidHe CrelianbHe iH(hopMarriitae
3a0e3mneueHHs, sKe BigoOpakae BuaW, ocobmusocti [T-
MPOEKTIB 1 BIAMOBIAHI BUMOTHM JO KaTeropii mocang
nepcoHany. [lboMy 3aBIaHHIO B 3a3HAYEHUX ITyOJTiKAIisX
HE MPUALTSIETHCS HATEXKHOI yBaru.

© 0. A. Maneesa, O. 0. Ilepcisaosa, B. B. Kocenko, 2018
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Meroro pobOTH € 3abe3neueHHs SKICHOrO CKIIaay
MePCOHATy IMUIIXOM aBTOMaTH3allii 0oOpoOKHM IMaHuX i
TECTYBaHHs KaHIUIATIB npu Haiimi 1o IT-kommaHii.

Ji MOCSITHEHHST METH B CTaTTi BUPINIYIOTBCS TakKi
3aBJaHHS:

- TpOAaHANI3yBaTH isUTbHICTH
000B’sI3KM MEHEKepa TIepcoHay;

- JOCHITUTH METOMU VIPABIIHHSA IEPCOHATIOM
KOMITaHii;

- po3pobuTu 0a3y AaHUX KaIpOBOrO 3a0C3MECUCHHS
Ta MPOIIECIB TECTYBAaHHS IMEPCOHAITY KOMIIAHI;

- pPO3pOOUTH MPOTPaMHUIA JOJATOK IJIS TECTYBaHHS
MepCcoHay.

IT-xkommaniii 1

Matepiagn Ta MeTOAM JOCTIAKEeHb

PosrisHeMO 1Tl yIpaBIliHHS MEPCOHAIOM KOMIIaHii.
BoHM MOmINAIOTBECS HA 30BHIIIHI 1 BHYTPIIIHI 30BHINIHI
i 3BS130K (ipMH 3 HABKOJHIIHIM CEpeIOBHUILEM

(puHOK Tpall, OXOpOHAa HABKOJIMIIHBOTO CEPEIOBUIIA,
B3a€MOBITHOCHHH 3 [IeP>KaBHOIO Ta MiCIEBOIO BIIAJIOIO,
PO CIiIKaMH i T. I1.):

- BUSIBJICHHS 1 TIOTIEPE/DKEHHSI MOXJIMBUX TPYJIOBUX
KOH(JTIKTIB, MiATOTOBKA MPOMO3UIH KEPIBHUIITBY (QipMH
PO BIANOBIMHY JIHIIO TIOBEHIHKH 3 YpaxyBaHHSIM
YKJIAICHUX TapUPHUX YTOJ;

- BHBYCHHS CTaHy Ha pHHKY TMpaili, TCHICHIIN
PO3BUTKY HOBUX TEXHOJIOTiH, BUMOT JI0 BHIICPEIKAIOYOT
MiATOTOBKY KaJIpiB;

- po3po0OKa MEPCHEKTHUBHUX BHMOT IO BaKaHTHHX
mocaj Ta KaJipoBOTO CKIIay;

- CKJIJJaHHS TIOCAIOBHX IHCTPYKIIH 32 HOBUMH
mocaiaMy i 0COOMCTICHUX CIeIU(iKaIIii.

BHyTpimHI 1iai  cpsMoOBaHi  Ha  TOJIMIICHHS
BiTHOCHH (hipMH 31 CBOIMH CITIBPOOITHHKAMH.

IIpomec  3amydeHHs 1  BigmOOpy  IepCOHATY
3aCHOBaHMUi1 Oe3MmocepeIHbO Ha MiANPOIecax MIaHyBaHHS
1 pO3BUTKY TepcoHamy (puc. 1).

MerTa nignpuemcrsa:

Crparteria i uinbosi

YCTaHOBKM MignpuemcTea

Mpouecu smiH:

Nipn6ip nepconany:

3amilleHHs nocas e
BiANOBIAHOCTI 3 BUMOramm

OujiHKa YMcenbHOCTI:

Heob6xigHicTb B Kagpax

Mpodini Bumor:

0O6’eaHaHHA 3aBAaHb U
CKAagaHHA onucie pobiT

3MiHU Ha PUHRY
3MiHM UiHHOCTEeN
3MiHM TeXHONOoTiN

PosBuUTOK opraHisauii:

CuctemaTtmuHa peopraHisauisa
npouecis Ana aganTauii 40
30BHILLHIX 3MiH

AmHanis npouecis:

CTBOpPEHHA Mmoaei npouecis
nignpuUemcTsa 3 aHaslisom

MopagentoBaHHA Npouecis:

3aBAaHb i IX BUKOHaHHA

BusHaueHHA BUMOT Ana
HOBUX BUAiB pobiT

Puc. 1. B3MaeM03B’ 430K METH KaMIaHii 3 3aBJAaHHSIMH YIIPABIIHHS MEPCOHAJIOM, Ta ITOCTIIOBHICTb iX BUPIIICHHS

OCHOBHE 3aBlaHHS MeEHEDKEpy 3 IIepCoHaly —
MiArOTYBaTH IO MOTPIOHOTO Yacy MOTPIOHY KiTBKICThH
MPALiBHUKIB, JJIS YOT0 HEOOXiTHO CTPOTO JOTPUMYBATHUCS
MOCTIIOBHICTh KPOKiB, IO 3a0e3[e4yloTh BU3HAYCHHS
noTpedbn B Kajapax Juid Bcix 0e3 BHMHATKY MpOLECIB,
3aJydeHHs ¥ BinOip HaHOLIBII MIAXOAAIIMX KaHAMOATYDP.
[Tinbip mepconamy sABIsle cobor0 TMpolec BinOOpy
MIAXOMAMAX KAHIUIATYpP, IS BKIFOYCHHS B KOMaHIY
MPOEKTY 10 HOMEHKJIATYypi CHeIlialbHOCTeH, Tmocayn i
npodeciii, nepe0aueHIMH IJIaHAMH PO3BUTKY
MATPHEMCTBA 1 IPOTHO30M peaizamii uX IUIaHIB B daci
[14].

OcCHOBHE 3aBJaHHS MeEHEDKEpy 3 IepCcoHaly —
MiArOTYBaTH 10 TOTPIOHOTO Yacy HEOOXiAHYy KiIbKiCTh
MPALiBHUKIB, JJIS YOT0 HEOOXiTHO CTPOTO JOTPUMYBATHUCS

MOCITIZIOBHICTh KPOKiB, IO 3a0€3MeuyioTh BU3HAYCHHS
nmoTpedu B Kaapax AJIs BCiX MPOIIECiB, 3aTydeHHs i BinOip
HaWOUTBII migxomsmmx KaHmunatyp. I[ligbip mepcoHary
SIBIISIE COOOKO TIPOIIEC BiOOPY MiAXOIAMIMX KaHIHIATYD,
JUIS BKJIFOYCHHS B KOMaHJY IPOEKTY [0 HOMEHKJIATYpi
cremiasbHOCTeH, mocany 1 mpodecidi, mnependaveHUMU
IUTAaHaM¥ PO3BHUTKY MiANPUEMCTBA 1 IIPOrHO30M peajtizanii
[MX IUIAHIB B Yaci.

Pe3yabTaTh nocaigxeHb

1. Indopmaniiine 3a0e3meyeHHs MeHeIKepa 3
nepconajy IT-npoekris

Ha pucynky 2 mnpuBeAeHO CcXeMy MOABIHHOTO
MiATIOPSAKYBaHHS MEHeKepa IepcoHamy. MeHemxkep
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MEPCOHAY € CIOJYYHOIO JIAHKOIO B  YIPaBIiHHI  TEPUTOPIAIBHUMHU BiJIUICHHSAMH, a 3 1HIIOTO — B3a€EMOII€
MEPCOHATIOM, sIKa TIIOENHYE 3 OXHIE] CTOpPOHM Ha 3 OaraTbMa MiAPO3IiTAMH i CTPYKTypaMH OpraHizamii Ha

30BHIIIHBOMY piBHI [EHTPaTHHAN odic 3 BHYTpPIIIHBOMY ii piBHI.
oo TepuTtopianbHe
Ll,eHTpaﬂbHI/IM Od)IC === ===== i i » i
| BIAAINEHHA
B3aemoAia npu BUPiLLEHHI
,ﬂ,MpeKTOp JenapTameHTy MUTaHb, noB’A3aHuX 3 yl'lpanIiHHﬂM
ynpas/iHHA NepcoHanom AIEPEOHAN HEPEI MEHEANEPa KeplBHMK BIAAINY
nepcoHany
, |
- AOKNag, CTpaTeriYHuX 3aBAaHb | - NOCTaHOBKa TaKTU4YHUX 3aBAaHb
- pernameHTaLia po6oTyn ' - Po3TaHoBKa npiopiteTis
- po3pobKa KopnopaTUBHUX HOPM, 4' - pospobka “POI'_PGM P_OGOTM
npasuA i cTaHAapTiB poboTH » e 3 N€pcoHanom BI4NOBIAHO A0
MeHeA)Kep KOpNopaTUBHUX HOPM,
nepcoHany npasuAn i cTaHpapTis

- poboTa 3 nepcoHanoM Bi4NOBIAHO A0 PernamMeHTiB,
HOPM, CTaHAapTiB

- BEAleHHA BNAaCHUX NPOEKTIB B BiaAini BianosigHo Ao
TaKTUYHUX 3aBAaHb

- KaApOBUit LOKYyMeHTOObiIr no Bipainy

Puc. 2. TloasiiiHe mianopsAKyBaHHs MEHEIKepa MEePCOHATY

TakuMm 4uHOM, Cciy)k0a YIOpaBIiHHSA IEPCOHAJIOM  IPEACTABICHO HA pPUCYHKY 3. KpiM OCHOBHHX CBOIX
BUKOHYE OJHY 3 TOJIOBHHX 3aBJaHb Yy PO3BHTKY OOOB’A3KIB MEHEIDKEp 3 IEpCOHATy Mae 3B'S30K 3
MIANPUEMCTBA — MIABHINCHHS €(CKTHBHOCTI BUKOHAHHS  OaraThMa IHIIMMHU BiJaiiaMu 1 Oe3mocepenHbo Hpuiimae
MPOEKTIB, 3aBISKH CBOEYaCHOMY SIKICHOMY TWiIOOpy  y4acTb B iX poOOTi, BUKOHYIOUYM CBOI 3aBiaHHs. Jlo HuX
npariBHUKIB 32 Qaxom 1 kBamidikamii, X pO3BUTKY, MOXXHa  BiHECTH: OOJIIK  IEPCOHANly,  aJanTaiis
HaBYaHHS 1 CJIy)KOOBOTO MPOCYBaHHS, a TAKOK MOTHBAlli  MEpPCOHaIly, OLIHKA 1 MOTHBAIlisl MEPCOHANY, HABYAIbLHUMN
HepcoHaly. LEHTP, KOOPJMHYBaHHS [TPOEKTIB, peKiiama.

[pouec B3aeMoii MEHeKepa MepCoHaY 3 IHIIUMHU
ciyx0aMy, [0 3afiMarOThCS KaJAPOBHMH HHTAHHAMH,

‘ MeHeaxkep nepcoHany B3aemogin

’BMKOHyBaHi 3aBAaHHﬂl

© )
‘ - Ka4poBUI AOKYMEHToOobir ‘ |Bi.D..£l.in Kagpis ‘
|Bip,qin obiKy nepcouany‘
- opraHisallia Habopa nepcoHany BiPAiq_Ha50PY i
- peKknama Ans 3aNy4eHHs nepcoHany ajanTauli nepcoHany

- BloAXKETYBaHHA BUTPAT Ha 3a1y4eHHA NePCoHany

|MeHe,q)+(ep no peknami ‘

- MOTOYHA OLiHKa i LLopiYyHa aTecTalia nepcoHany

- Nporpamu maTepianbHoi i HemaTepiaibHOI MOTUBaLLT

- KypUpoBaHHA poboTH MeHeZKepiB NepPCoHYNY BiaAiNeHb

- OUjiHKa po60Th MeHeKepiB NepcoHany BiaAiNeHb | 3BOPOTHIN 3B'A30K
no pesynbratam pobotn

Bigain ouiHkmM i
MoOTMBaLil nepcoHany

- OpraHi3alia HaB4aHHA B LLEHTpasibHOMY OicCI
- OpraHisauia HaB4YaHHA B Biggini

‘- opraHisauis KoprnopaTMBHMUX 3axoais B Biggini ‘ |K00PAMH6T0P ﬂpoeKTiB‘

Puc. 3. Cxema B3aeMozii MEHeKepa IIepCoHaNy 3 IHIIMMH CITy)k0aMi KOMIaHi1

PosrasHemo oco6muBocti IT-mpoexTiB, st TOTO OcHoBHoO fgismbHIicTIO IT-KOMmnaHii 3a3Buyaii €
mo6 chopmyBatn iHpopMmamiliHe 3abe3medeHHS NS po3poOKa TIPOTrpaMHUX MPOAYKTIB 1 MPOEKTIB, MI0
MeHe[Kepa 3 IepCoHay. BUXOITh 3 MbOr0. Alle 1e Jajeko He BCe, YhM

3aiiMaroThCs KoMmaHii (puc. 4).
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Mepexesa IT-HaB4aHHA

iHTerpaLyis i i TPeHiHr1 CncremHa

KOHCANTUHT (2,9%) iHTerpaLlis
(9,1%) (19,2%)

IT-KOHCanTUHr

(10,2%)
IT-ayTcopcnHr
Po3pobka
3amosHoro 13 (16,8%)
(11,7%)
Kactomisaujis i BcraHoBneHHA
KoHcantur N3 i nigTPUMKa
(13,5%) (16,6%)

Puc. 4. Coepu pisinpHicti [T-xomnauniiiBei Buau IT-mpoekTiB
MOXKHA MOAUIHTH Ha TPH TPYIIH:

1) po3pobka  mporpamMHOro  3abe3meueHHS — Ta
iHhpopMamiiHUX cHucTeM. Bxmogae B cebe po3poOKy
MPOrpaMHOTO 3a0e3MeueHHs, MOJAYJIB, JOAATKIB Ta
iHpOPMAIIHHIX CUCTEM JUIsl TOTPEO CIOKKBAYIB;

2) mpomax i CympoBix MporpaMHOro 3abe3neueHHs
Ta  iHQopMauiiiHux  cucteM. IIpomaxk  TOTOBOTO
nporpamuoro 3a0esmeuents (I13) ta iHdopmamiiHx

CHCTEeM 3 TOJANBIIOI  IXHBOK  MIATPUMKOKO 1
CYTIPOBOJIOM;

3) IT-aymur ta IT-koHcanruur. IT-aymur (ayamr
iHpOpMalIHHAX  CHCTEM)  Tependadae  He3aIeKHY

MepeBipKy e(peKTHBHOCTI BHKOPHCTaHHS 1 3aCTOCYBaHHSI
iHpOpMAaLiHHIX TEXHOIOTiH B POOOTI.

B rpymi mpoekTiB  po3poOKM 1 PO3BHUTKY
HpI/IZ[iJ'IHCTI)CH yBara TakuMm HarpsaMKam:
- po3pobka mMPOrpaMHOro 3abe3neueHHs, M0

3MIACHIOETHCS B paMKaxX METOOJIOTiH, METOIB 1 MiAXO0/IiB
MIPOrpaMHOT IHKEeHEPIT;

- mporpamua imkeHepis (Software Engineering) — 1e
{HKeHEepHa JUCLHMIUTIHA, KA [TOB's3aHa 3 yciMa aclieKTaMu
po3pobku II3 Big ™MOYATKOBHX CTamiii CTBOPECHHS
crnenuikamii 10 MATPEMKH CHUCTEMH TIcisS 34a4i B
eKCIUTyaTallifo; peali3ye CTPYKTYpHUH WiaXix g0

OcHoBHi dpasu
NporpamHoro npotecy

Cneuidikauis

Po3spobka

TecTyBaHHA

Po3BUTOK

Puc. 5. 38’5130k a3 IporpaMHOTO MpoOLECy 3 TaTy3siMU 3HaHb

crBopeHHst 113, HamijeHWil Ha CTBOpPEHHS €(EKTHBHOrO
OPOAYKTY  Haiibinelnr  mpubytkoBuM  (cost-effective)
IUITXOM.

- MOJIENb MPOTPAMHOTO TIPOIECY — Iie CIPOUICHUN
OIMC IPOrpaMHOro IPOLECY, MPEICTaBICHUM 3 AEAKOL
TOYKH 30DY;

- METOJI ITPOTPAMHO]1 iHKeHepii —

ITimbGip BHKOHABIIB IS IMX TPOEKTIB  CHiJ
BUKOHYBAaTH 110 Ipymax, sKi BiANOBIJHI 10 OCHOBHUX (a3
MPOTPaMHOTO HPOLECY:

- ctBOpeHHs cnenudikarii [13;

- po3pobka I13;

- tectyBanHs [I3 (Bkirouae B cebe validation i
verification) ;

- po3BUTOK a00 eBouolis I13 (software evolution).

CroemiamicTiB 3 mporpamMHOi  iHXEHepil  Ciix
MiIOMpaTH 3TiTHO OCHOBHHX Taly3eil 3HaHb:

- Software requirements — nporpamHi BUMOT'H;

- Software design — nu3aiin (apxitekTypa);

- Software construction — kouctpytoBanns [13;

- Software testing — tectyBanHs;

- Software maintenance -
(migrpumka) I13;

- Software configuration
KOH]irypalliitHe yrnpaBIiHHS,

- Software engineering management — ympaBiiHHs
npoekramu I13;

- Software engineering process — npomuecwu I13;

- Software engineering tools and methods -
iHCTpyMeHTH 1 Metoau I13;

- Software quality — sxicts I13.

3B’5130K (a3 HPOrpamMHOrO IMPOLECY 3 Taly3sIMU
3HaHb [T0Ka3aHUN Ha PUCYHKY S.

IT-npodecii  umcienHi 1 pi3HOMaHiTHI, a
NPEe/ICTABHUKY ONHIET 1 Tiel x mpodecii MOXyTh 3aiiMaTu
B IT-xommaHii pi3Hi nocaau (puc. 6).

Janst miaTpuMKH gisbHOCTI MeHemxkepa 1T-kommnanii
Oyma pospoOiieHa 0a3a [daHUX KaApOBOTO CKIIALY,
CTPYKTYpa SKOT IPeICTaBlIeHa HAa PUCYHKY 7.

eKCIuTyaTaltis

management -

OCHOBHI ry/y3i 3HaHb

[Au3aiH (apxiTektypa)

KoHcTpytoBaHHA

TecTyBaHHA

EkcnnyaTauis (nigTpymka)

KoHoirypaLiiHe ynpasaiHHA

YnpasAiHHA NPOEKTamm

Mpouecun

IHCTPYMEHTU | MeToaM

AKicTb
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MeHegmep
no ynpasniHHD
IT-pecypcamm

MeHegxep
IT-npoekTOB

OupekTop

no bisHec-
iHbopmauii

TexHIYHWA
IT-cneuwianicTt

BisHec-
aHaniTUK

Pospobka ExkcnayaTauin

ApxiTekTop

iHbopma-
LiAHMX
CUCTEM

Cneujianict

|T_Tpe|.|eq cepsicHol

cnyx=bu e IT

Cneujanict no
MynbTHUMERIAHMM
TexHonoriam

Cnewianict no
TECTYBAHHIO

AaMmiHicTpaTop
Basum gaHux

CucTemMHM
aHaniTUK

Cnewjanict no Cneujanict no
iHbopmaujiiinii TeNekyMyHIKaTUBHUM
Gezneui TeXHOMOriAM

\ |06cnerByBaHHﬂ I /

CucTemHun
agMmiHicTpaTop

MeHegep
cepeicHOI
cnysxbue IT

Puc. 6. Crpykrypa mocan IT-kommanii B 3aJIeXKHOCTI BifI eTamy po3po0KH IPOEKTy

JonmxHoctuPaBoTtHuka

Omaenei LLratHoePacnucanmne

%D

%1 N
Pa6oTHUKID

OtpenlD

1
Jonx = AonxHocTslD ) LWratPacnucanue
OKHOCTI f dowceen w— bn

L S0mki=] Ok Pa6oTa HHEg5 A
i - MpuHatC
CemeitHoe... =
1 00 Mpunatho Komaraupoeku

Z .

-
’_ﬂ} PaBoTHukn //’_’__’____._—2 ® Pa6othm &
7 TaeN o] = ¥ faraC
T -\ CocrasCembn MecroHa
Nma = ? Pa6otHia Aartalo
7 Opranusi
O6pasosanme Oryectso . ¥ oo P =
%10 = b= flon ‘m_ Poactec
D‘ L‘ AataPoxaeHua ={| ¥ pagorn« [JataPo:
Poxalopoa ¥ faraC
PoxaPanoH BugsiOTny... Aara‘nc
Pexkenzutel Poxa06nacte 7 3 AHeit
N 7
HaumeHoBaH: ~ PoxaCrpana BD 5 Mepuo; Moowwperua
PykJ0mKH CemMonoxeHuelC nay Nepuoy 7
00 FS
PYKAOAKHPT 06pasosaHuelD BualD \2 ID
WHH Pa6oTHuI
PYKOIO
PyKOMOPT NeHcCeug ‘::Ta
TABYXOUO MNoaucOMC b [JokymenTeiPabor... OBpazosaueP... OTHE:
: Bug
tOpAapec D) ) B Ookymentl ~ ;N
WHH Pa6oTHUKID # PabotHuKI 4
Knn Y. BuaeiJoky... ) Bualokymer YupexgaeH
70 / e Keanuduk
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Doxkymentar on

Puc. 7. Crpykrypa 6a3u naHux KagpoBoro ckiany I T-kommaHnii
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B pamiif CTpyKTYypi TpEACTaBICHI CIMHAIIATH
Tabmunpb. Tabmurs «Bumgsi/lokymMeHTOB» 30epirae B co0i
Mepenik  TOKYMEHTIB, sKi HaJae TMpamiBHUK IPH
HaIXoMDKeHHI 10 pobdotn. B Tabmumi «BumsiOTImycka»
3HAXOJUTLCS TEPENTK BIAMYCTOK, B SKi MOXYTh ITH
npamiBHuKA. Tabmums «/lokymeHTEIPaboTHUKA» 30€epirae
B co0i iHdopmarito mpo #oro mokymMeHTH. B Tabmmi
«JlomkHOCTHY 30€piraeThes Mepedik mocai, sKi iCHyIOTh B
pamKax HAIPUEMCTBA. TaGnuus
«domxHoctuPaboTHHKa» 30epirae iHpOpMaILi0 TPO Te,
Ha SKid TMocajai Tpalioe/TpamioBaB pPOOITHUK, WOTO
CTaBKy, OKJIaJd, HaA0aBKy, 3 SKOTO IHS MPUAHATHA Ha
poboTy, HOMep 1 JaTy CKIaJaHHS IOTOBOPY, XapakTep
poOOTH, a TOKOX SIKIIO TpAIliBHUK YK€ HE TPAIloe B
KOMIIaHii — Kkoiau BuOYB 1 mnpuumHy. B Tabmmmi
«KomaHmupoBku»  30epiraetbes  iHopMaris  1mpo
BIIPSA/DKEHHS POOITHHKIB (IaTH TEPiOiB  BiIPSKCHb,
MicTO, opraHizamis i mime). B tabmumi «OO6pasoBaHmE»

30epiraeTbCsi Mepeik MOXKIMBUX OCBIT MpalliBHHKIB. B
Ta0IHII «O6pa3oBannePaboTHIKA» 30epiraeTscs
iHQopmalisi Tpo OCBITY TMpaliBHUKIB. B  Tabmmmi
«Otnenpl» 30epiraeThcs meperik BigmimiB. B Tabmmmi
«Otmyckay 30epiraeTbes iHGOpMAIisa Mpo BiamycTkd. B
tabmmmi  «[loompenus» 30epiraeTbcs iHGOpMAIlA TPO
3a0Xx04eHHS. B Tabnwmi «PaboTHUKN» 30epiracThcs BCs
iHpopMauis mpo npauiBHUKIB. B Tabmuui «PexkBU3nTHI»
30epiraeThcsl iHQOpMAIliA MPO PEKBI3UTH KoMmaHii. B
tabmuui «CewmeitnoellonoxxeHne» 30epiraeTbes Meperik
MOXJIMBUX ciMeliHux ctaHiB. B Tabmuii «CoctaBCembry»
30epiraeTbcs iH(oOpMariiss mpo ckiam cim’i. B Tabmwmmi
«XapaktepPaboTel» 30epira€TbCs TMEPETiK MOXKIUBUX
BHIIB XapakTepy poboTH. B Ta0JIHII
«ItatHOePactimcanme» 30epiraeTbcs iH(OpMaris mpo
IITATHUN PO3KIIa.

Ha pucynky 8 mpezcraBiena CTpykTypa 0a3u JaHux
JIOJIATKY 3 TIPOBE/ICHHS TECTYBAHHS MPALliBHHUKIB.

Creynanuzauma YposeHe

TecTel AZmvH

1

e

1

=

¥ Kog
KoaCneymanuzauun
YpoEeHb 3HaHE

% Koa
Cneumanuzauua

% Kog -
Kog¥poEHa
Bonpoc
BapuaHt 1
Bapuant 2

¥ Kop
Mapone

BapuaHt 3 -

Puc. 8. Ctpykrypa 6a3u AaHHX TECTYBaHHS MPAIliBHUKIB

B Tabmuui «Crienuanuzanus» 3HaXOIUTHCS Mepeltik
PI3HHX HampsMKIB cHemiami3amii poOITHHKIB (ipMH.
Tabmumst «YpoBeHb» 30epirae B co0i iH(popMariro mpo
piBeHb 3HaHb KOXHOI CIieliaii3amii, JacTilie BChOro Iie

Tectupyemele
% Koa
Damuana

Pesyneratel 1

% Koa S
KoaTectupyemora Vna

Kog¥pogHa

damunng

Wma

CNeunanmIaung |

MOYaTKOBUH, cepeiHiil Ta BHCOKMM piBHI. B Tabmumi
«TecTp» 30epiraeTecsi BIACHE TEpENiK 3alHTaHb 1
BapiaHTIB BiamoBixei (puc. 9).

- [ Hi- Bonpoc - | BapwanTl - | BapwawWT2 ~ | BapManT 3 - | BapWaHT4 - OTBET -
1 Karoil BygeTt p Three Four One Two 2
6 1 Kak GyaeT soir. Array([0] == 4[: Array([0] == 0[: Array([0] == O[: Array([0] == 1[ 2
7 1 Kawroi OyneT p a = David a=Mark a = David Owmbra 1
3 1 Kawroi Oyoert p 61 7 6 Owmnbra al
9 1 HKaw Gyoert Boir. Array ( [0] == 1 Array ( [0] ==4 Array ( [0] ==1 Owwnbra 1
10 1 Kawana w3 cnen) array_count_vi array_combine array_change_ array_chunk() 3
11 1 Kakyto dyHRUK Sstring = func_ list{Sstring) = Sstring = Sargv Sstring =get fi 2
12 1 Haro#l BygeTp 4 19 6 Ownbra al
13 1 ¥ Hac ecTb mac sort() asort() ksort() natsort() 4

Puc. 9. TaGmuud TectiB

Tabmmus  «Tectupyemsie» 30epirae iHGopmario
po pOOITHUKIB, K THX, XTO YK€ MPOXOANB TECTH, TaK i
THX, XTO M€ [[OT0 HE POOWB, ane MOBHWHEH. B Tabmwmii

«Pe3ymipTaTel» 30epiraerbes iHbOpMaIist Mpo pe3yIbTaTH
MPOXOJKeHHS TecTyBaHHs (puc. 10).

Puc. 10. Tabmuns pe3ysbTaTiB TECTYBaHHS

Kog ~ |HC ~ |KC - | @amuaMma - Wima ~ |Cneuwanusauy - | ¥YpoBeHb 3Hi ~ | [aTa npoxo - | OueHka (%) -
|1 1 1 PyoeHKo AnercaHgop PHP developer Junior 16.05.2017 50
2 1 1 MryHOoB CeBATOCNAB C++ developer Junior 16.05.2017 55
3 1 1 MyxmHa HonmA Java developer Junior 16.05.2017 65
4 1 1 FAywKo KOHCTAHTHH Javascript develo Junior 16.05.2017 30
5 1 1 BoOpMCOB Huronai .net developer Junior 16.05.2017 75
6 1 1 HUKMTHH ApTem PHP developer Jlunior 16.05.2017 70
7 1 1 SMHUEHHKD OeHnc C++ developer Junior 16.05.2017 90
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2. [Iporpamue 3a6e3ne4eHHs!

ApXITeKTypa TpOrpaMH €  KIIE€HT-CEPBEPHOIO
apXiTEKTYpOI0 «TOBCTUH KiieHT». Ha cTopoHi KiieHTa
3MIHCHIOEThCS po0OoTa 3 TecTamMu (Cremianizaiis, piBeHb
3HaHb, 3aIIMTAHHA) 1 3 TECTYEMHUMH, JAaHi PO SIKUX Ta MPO
iXHE TPOXO/KEHHS TECTy HaxXoAaThcs B 0asi maHmx. Ha
CTOpOHI cepBepa BUKOHY€EThCs 30epiraHHs AaHuX 1 poboTa

3 0a3010 TaHWX, a TAKOXK TEpeBipKa TECTiB 1 30epeKeHHS
pe3yIbTaTIB.

Ha pucynky 11  mpencraBieHo — miarpamy
MIPEIe/ICHTIB, 3 SKOi BHJHO, sIKi Jii MOXE BUKOHYBATH
aJIMIHICTPATOP CHCTEMH, SIKI BUKOHYE TECTYEMHMH, a IO
3HAXOJUTHCSI HA CTOPOHI cepBepa. TakuM YHHOM, cepBep
30epirae 0asy maHuX, 3abe3mnedye AOCTYH A0 Hel i podoTy
3 HEI0, & TaKOX 3/IMCHIOE TEePEeBIpKY MPOHJICHOrO TeCTy i
30epirae pe3yybTart.

Gneuianigaua GiBeHbBHaHD (I'Im'am»m)
A A A

{ 3MiHa napons '

AQMiHICTPaTOp CUCTEMM

Tectyemuii
Puc. 11. [liarpama npeneaeHTiB
Jlonatok Mae [Ba OCHOBHHX PEXHUMH pOOOTH:
PEXKHUM aIMiHICTpaTOpa i PeXKUM TECTYEMOTO.

[epmure i3 ABoX pobo4mx obacTel anMiHicTpaTopa -
11e 00J1acTh TECTIB, JI€ 3HAXOASATHLCS BIacHE caMi TECTH 1 €

I
I -
'
I
I
I

Po6oTa 3 TecTyeMumi

- d

- JoaaeaHHs

PeparyBaHHs

) - BuaaneHHa

MNepernsg pesynsratie

MpoXopKeHHA TecTy

IlependavyeHi MOXJIMBOCTI JOJABaHHS Ta 3MiHH:
cremiasizaifii, piBHS 3HaHb, 3alMTaHb, HOBOTO TECTYE
moro (puc. 13). Ilicns BuOOpPY peKUMY NPOXOJDKEHHS
TECTy mporpama Mepexojie Ha BiKHO BHOOPY TECTyEMOTo,

MOJIMBICTh BHKOHYBATH 3 HHMHU pi3HI mii. Y gpyrii a moTiMm Ha BikHO BuHOopy Tecty (puc. 14).
o0yacTi pe3ynbTaTiB 3HAXOOUTHCA IHPOpMALiS TPO
TECTYEMHUX 1 pe3yJIbTaTH TeCTiB (puc. 12).
Cncrema TecTpoBaHNA n
Menro  JoBaswte  Vemenwte  Yaanute  CoxpanuTe Monck
Crewsanuzawma ~ YpoBeHE ~ Pamunna A -~
3 =Harie » Pynetko AnexcaHop
C++ developer ’ WryHos CerTocnas
Java developer Middle MyaHa Honwa
Javascript develo... | ¥ Senior v Mmywko KoHcTRHTH ~
FPamunma Wran Creumanvzaws :E:::Hb nﬂpac;xu,ewn Ouenra (%) ~
» Pynexko AnexcaHop PHP developer Juniar 16.05.2017 50
WryHos Cenrtocnas C++ developer Junior 16.05.2017 55
MyaaHa Honma Java developer Junior 16.05.2017 &5
Imywko KoHcTAHTIH Javascript develo... | Junior 16.05.2017 80
Bopucos Hukonai net developer Junior 16.05.2017 75 v

Puc. 12. Po6Goua obnacts agminicTparopa «Pe3ynbTaTe»
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CucTema TECTUPOBAHWA “
PMenro
HMzZMeHMTEe BONpPpoOC
YHIEKATE, KEKOE U3 HIKECNE MOV ¥ TESOXASHUA NOXHOS.
HzmenwmTe BapwadT 1 HzmMmeHnwTe BapuaHT 2
Ornepawma BSATMA No Mmogyno (%) moxkeT Bce apuememiueckne onepawan =, 4, %, =1 —MmeoT
MAPMMEHATECH TONBKO K UENEIM YiCnamM. OAMHIKOBBEIA YPOESHE NPHUOPpMTETA.
HMzMenuTe BapwaHT 3 HMzMeHuTe BapuaHT 4
rl','CTbIE CKDﬁKIﬂ, Ccneaytoule 33 MMeHeM OyHKLIMIA B Bce BeICKASEIBEEHWA UCTUHHEIE
NPOTOTMNE, YKasSbIBa T, 4TO PYHKLYW AnA
BRINONHEHKWA &S Sa034Y4 HE TDBE';'BTCH HARK SR
MNapaMeTpoE .
WsmenuTe oTseT MamermTs
Puc. 13. BikHO 3MiHM 3anTUTaHb
Crcrera TECTHRCoEaHMA n
Menro Mowck
BobiGepuuTte TecT
Crnewanmsawmna Y¥poeeHb
> PHP devsloper snane
S o
C+= developer
Middl=
Java developer
_ Senior
Javascript develo. ..
net developer
HauaTek TECT
Puc. 14. Bikno Bubopy Tecty
OO0roBopeHHs pe3yJibTaTiB OKpEMHMH  €JIEMEHTaMH, 3a JOIOMOIol  SKHX 1

B crarti po3risHYTO  3aBIaHHS  YIpaBIiHHSA
MEepCOHaJIOM 1 METOIH, SKI Juisi I1BOTO MOXYTh
BUKOPHCTOBYBATHCS. [MpoananizoBaHo 000B’s13K1

MeHeKepa 110 TepCoHay, 1 Te sIKi LIl BiH Hepeciiaye.
CdhopmoBaHO cxeMmy B3aeMOAii BHYTPINIHIX Tak 1 3
30BHILIHIX ~MIIPO3ALTIB  KOMMNaHii MpH  YHpaBliHHI
TIepCOHAJIOM, IO BijoOpakae 1Mo BiiHE MiANOPSIKYBaHHS
MeHe/Kepa 3 IepcoHanmy. [Ipomec  ynpaBiiHHA
MEPCOHAJIOM  PO3MIISIHYTO K  CYKYIHICTh IIPOEKTIB
KOMIIaHii, KOXEeH 13 SKHX peali3yeTbcs 3a BU3HAYCHUMHU
CTaHAapTaMHM, Ma€e CBOi BUMOTH, OTpeOye CBOIX pecypciB.
CdopmoBano cxemy 3B’s13Ky (a3 MporpaMHOTO MPOIIECY 3
ramy3siMu 3HaHb. Po3rmsgHyTo cdepn nismpHOCTI IT-
KOMITIaHil, OCHOBHI BHIW TPOEKTiB, (a3u po3poOKu Ta
ramys3i 3HaHb, fKi € 3amisHUMH B IT-cdepi, a Takox
ICHylOUM TIOCaqy 1  CHEI[iaJIbHOCTI  TpaIliBHUKIB.
CdopmoBano cxemy crpykrypu mocan IT-kommanii B
3aJIeXKHOCTI BiJ eramy po3poOKu mpoekTy. BusnaueHo
OCHOBHI BXIiJHI Ta BHXIiJHI HapaMeTpH CHCTEMH, SKi
JI03BOJISIFOTH  TNMOIIE  NpoaHajli3yBaTH 3B’SI3KM  MIX

(hopmyeThes mTAT POOITHUKIB KOMITaHII.

[Micns anamizy metofiB 30epiranus B skocti CYB]]
Oymna obpana MS Access, Tak K CTpYKTypa JaHHUX HE €
Jy’Ke CKJIQJHOI0 1 HEe Mae CKIaJAHUX 3anuTiB. byna
BU3HAYCHA CTPYKTypa 0a3M IaHWX, CTBOPEHI Ta ONHCaHi
TabnuIi 1 TaKoX peani3oBaHO 3B’SI3KM MiX HHUMH. byna
po3pobiieHa apXiTeKTypa AOAaTKy, B sIKid 0a3a IaHHMX
3HaXOJUTHLCSI Ha CTOPOHI cepBepa, BCi iHmi 1ii BUbopy Ta
Mepersiay Bil0yBalOThCs 3 OOKY KITIEHTA, @ 3BEpPHEHHS 0
CepBepHOI YacTWHU B pasi morpebm pobotm 3 BJ i
nepeBipku TecTiB. [l OUIBIT HAOYHOTO YSIBICHHS BHUMOT
Oyna copmoBaHa Jiarpama MpeneeHTIB.

BucHoBku

IIpomec ynpaniHHs mepcoHajoM [T-kommanii mae
OyTH CUCTEeMHHM, BiH HE € OJAHOPIAHUM, TOOTO 3aJEKHUTh
Bil BHYTPIIIHBOTO CEpPEJOBUINA B KOXHIH KOMIMaHii.
Po3pobnena 06a3a pmanmx peanizye iHdopmauiiine
3a0e3NeueHHs] MEHeDKepa 3 IIePCOHAIy 1 BJIacHE caM
JIOZIATOK JuIsi poOoTH 3 Hi€ro 06a3010 NaHuX i 1 MiATpUMKH.
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Cucrema aKTyaJIbHa TUTST BUKOPHCTAHHS Ha  3a0e3mednTh  SAKICHMA  KOHTPOJIb 1  YHpaBIiHHA
MANPHEMCTBAX, SKi 3allikaBleHI B aBTOMAaTH3aIlii  IEPCOHAJIOM Ha BCHOMY ITiIIPHEMCTBI.
poboyoro Micmsd MeHeIKepa MO TEpcoHaly, MIo
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NH®OPMALMNOHHOE U ITPOI'PAMMHOE OBECIIEYEHUE MEHEI’KEPA
ITO HEPCOHAJLY IT-KOMITAHUUA

IIpeqMeToM craThy SIBISIIOTCS MpOLECCH (OPMHUpOBaHUS M TecTHpoBaHus mnepcoHana WT- xommannu. Ileas - oGecneueHue
KaueCTBEHHOTO COCTaBa MEPCOHAJNA IyTeM aBTOMATH3alMH OOpabOTKM JIAHHBIX M TECTUPOBAHHWs KaHAMIATOB Ipu Haiime B UT-
KOMITaHMH. 3a/la4l, pelIlaeMbIX B CTaTbe: MPOAHAIM3UPOBATH JEATENBHOCTh MT-KOMmaHuii H OOS3aHHOCTH MEHEKepa 110
MIepPCOHANy; MCCIIEN0BaTh METO/bl YIPABICHHs MEPCOHAJIOM KOMIIAHHMH; pa3paboTaTh 0a3y JaHHBIX KaJpOBOrO OOECICYCHHS U
MPOLIECCOB  TECTUPOBAHMS MEPCOHAA KOMIIAHHMH; pa3paboTarh NPOrpaMMHOE MPHIOKEHHE IS TECTUPOBAHHS IEPCOHANA.
Vcrosb3yroTesi MEeTOABI: CUCTEMHBIH, aHATUTHYECKUH, POSKTHOTO YIPABIEHUS, 00BbEKTHO-OPHEHTHPOBAHHOTO MPOEKTHPOBAHUS.
[Toy4eHs! cieayomye pe3yabTaTbl: PaccMOTpeHs! 3a1auu ynpasieHust nepconanom. [Ipoanan3npoBanbl 005 3aHHOCTH MEHEKepa
no mnepcoHany u ero uenn. ChopmMupoBaHa cxema B3aMMOACHCTBHS BHYTPEHHHMX M BHEIIHUX IOJAPA3ACICHUI KOMIAHWM TPU
YIPaBJIEHUH TIEPCOHAIOM, KOTOPasi OTpa)kaeT JBOIHOE MOJYMHEHHE MEHe/pKepa 10 nepcoHaiy. IIpouece ynpaBieHHs epcOHAIOM
pPaccMOTPEH KaK COBOKYIMHOCTb IIPOCKTOB KOMIIAHHH, KaXK/IbIi H3 KOTOPBIX Peajn3yeTcs MO ONpPEe/IeCHHBIM CTaHIapTaM, HMEET CBOH
TpeboBanms, TpeOyer cBomx pecypcoB. CdopmupoBana cxema CBs3M (a3 MPOrpaMMHOTO MpoIecca C OTPACISIMH 3HAHUH.
Paccmotpensl chepbl aesitenbHOCTH WT-KOMITaHHH, OCHOBHBIC BHBI MPOCKTOB, (a3bl pa3pabOTKH M 00NACTH 3HAHMIL, KOTOpBIC
3aneiictBoBansl B U T-cdepe, a Takxke CymecTBYIONIHE JODKHOCTH U CIIENHATbHOCTH paboTHHKOB. ChopMHUpoBaHa CXeMa CTPYKTYpPhI
nowkHocTelt MT-KkoMmaHuM B 3aBUCHMMOCTH OT 3Tama pa3paboTKu mpoekTa. OmpeneneHbl OCHOBHbIE BXOJAHBIC M BBIXOJHBIC
nmapaMeTpbl CHUCTEMbBI, KOTOPBIC IMO3BOJIAIOT rny6>l<e IpOoaHAJIU3UPOBATE CBA3U MEXKAY OTACIBbHBIMU JBJIEMCHTaMH, C IOMOIIbIO
KOTOpBIX M (opMHUpyeTcsi mTaT pabOTHUKOB KOMIaHMU. Pa3paboranHa 06a3za JaHHBIX, KOTOpas peann3yer HH(OpMaIMOHHOE
obecrieyeHre MeHepKepa MO MEepCcoHaly M COOCTBEHHO CaMO INPUIIOKEHHE Ui pabOoThl ¢ 3TOH 0a30i JaHHBIX M €€ MOJACPIKKH.
BoiBoabr: IIponecc ympapieHus: nepcoHanoM WT-KOMIAHHH TOJDKHO OBITh CHCTEMHBIM, OH HE SIBISCTCSL OJJHOPOJHBIM, TO €CTh
3aBHCHUT OT BHYTPEHHEH Cpebl B Kaxk 0l koMnanuy. CHcTeMa aKTya bHa ISl HCTIOIB30BaHUS Ha MPEANPHUSTHSIX, 3aHHTEPECOBAHHBIX
B aBTOMAaTH3allMKM pabo4ero Mecra MEHe/Kepa IO IMEepPCOHaNy, KOTOPBIi O0OECIeYHT KayeCTBEHHbBIH KOHTPOJb M YIpPaBIICHHE
[IEPCOHAIIOM BCETO IPEATIPHSATHS.

KurodeBbie cioBa: nepconan MT-koMnaHuu, MEHepKep 1O MEpCOHaly, yNpaBlIeHHE IEPCOHANOM, KaapoBoe obecreueHue,
0a3a JaHHbIX, TECTUPOBAHUE.
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INFORMATION AND SOFTWARE SUPPORT OF THE HR MANAGER
OF AN IT-COMPANY

The subject matter of the article is the processes of developing and testing the personnel of an IT company. The goal is to ensure the
qualitative structure of personnel by automating data processing and testing candidates while hiring them for an IT company. The
following tasks are solved in the article: the activities of IT companies and the responsibilities of the HR manager are analyzed; the
methods of personnel management of the company are studied; the database for staffing and testing the personnel of a company is
developed; the software application for staff testing is developed. The following methods are used: the systematic and analytical
ones, the method of project management and object-oriented design. The following results are obtained: the problems of personnel
management are considered; the duties of the personnel manager and their objectives are analyzed; the pattern of the interaction of
internal and external divisions of the company while managing the personnel which reflects dual subordination of the personnel
manager is designed. The process of personnel management is considered as a set of projects of the company, each of which is
implemented according to certain standards, has its own requirements, requires its resources. The pattern of the connection of the
program process phases with the branches of knowledge is developed. The areas the IT companies’ activities, the main types of
projects, the phases of development and the areas of knowledge that are involved in the IT sphere are considered as well as the
existing positions and specialities of employees. The pattern of the structure of the IT company's positions is developed depending on
the stage of the project development. The main input and output parameters of the system are determined, which enables analyzing
the links among individual elements which help form the company staff. The database that provides information support for the HR
manager is developed as well the application for working with this database and its support. Conclusions. The process of personnel
management of an IT company must be systemic, it is not homogeneous, that is, it depends on the internal environment in each
company. The system is relevant for the use in enterprises that are interested in the automation of the workplace of the personnel
manager, which will ensure the quality control and management of personnel throughout the enterprise.
Keywords: IT company personnel, human resources manager, personnel management, personnel support, database, testing.
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INTELLIGENT MEANS IN THE SYSTEM OF MANAGING A MANUFACTURING
AGENT

The subject of the study is intellectual means in the system of managing an intelligent manufacturing agent; the goal is to ensure the
quality of managing a flexible integrated robotic system by developing the intellectual decision support system. The following
problems are solved in the work: current tendencies of developing and implementing the intelligent systems for production
management are considered; the demands for developing simulation models of decision support systems for solving flexible
integrated production systems are formulated; the logical model of a decision support system for an intelligent manufacturing agent is
developed, this model describes the decision-making process in the form of the functioning strategy formation on the basis of the
knowledge of the current state of the integrated system, the system of knowledge describing probable actions of the robotic
equipment, the objectives of the production system, and adapts the strategy if the working space of the integrated system or its
individual goals change; the system of knowledge of a flexible integrated system is presented as a set of standard description of
probable actions for robotic equipment; the distributed workspace of integrated systems is considered and described; separate objects
are identified using the means of computer vision. The research is based on the following theoretical and practical foundations: the
theory of sets is used to represent general simulation models of the decision support system; the theory of predicates is used to create a
logical model of decision-making; knowledge-oriented methods and the tools of Prolog programming language use used to represent
the knowledge system of a flexible integrated system, the MatLab system is used to analyse the workspace of a flexible integrated
system. The following results are obtained — mathematical and informational software of the system for managing an intelligent
production robotic agent is developed. The possibilities of the proposed model application in the system of managing an intelligent

robot are shown and the ways for improving such systems are suggested.
The keywords: logical model, intellectual agent, mobile robot, the theory of predicates.

Introduction

The automation of modern production is based on a
large-scale introduction of flexible integrated systems
(FIS) of various types. Their features are the capability to
adapt quickly to changes in the technology of
manufacturing products at the levels of technical re-
conditioning of individual units, equipment and tools, the
possibility of reprogramming in accordance with new
technological challenges. Also, the key feature of FIS is
their close interaction and structural implementation in
existing production systems, which provides the
possibility of their gradual upgrading in a modular way,
facilitates the operation of technological systems and their
maintenance. This way of designing, developing and
implementing technical systems is typical for modern car
manufacturing, aircraft construction and shipbuilding,
mechanical engineering, the production of electronic and
other devices.

Flexible integrated manufacturing systems (FIMS)
are considered as a way of organizing production, which
provides complete management of the production process
and involves the integration of machine tools and other
process equipment into a single system using a local
computer network to combine the threads of processing or
assembling streams, applying cutting tools and other
equipment and corresponding information flows [1].

The use of industrial robots (IR) in flexible
integrated systems enables increasing the efficiency of
production and reducing the cost of a unit of production.
For instance, [2] shows the examples of cost reduction by
3 times. On the other hand, using robots does not always
suggest high results. The experience of administrative
implementation of robots in the USSR [3] indicated the
unreliability of IR, their limited application, the significant
amount of costs for buying and introducing, a small
number of personnel that was discharged from

employment due to the use of IR, a rather low level of
quality and the lack of component parts, the lack of
necessary microcontroller control systems. Probably, such
experience, at the same time, showed the lack of
preparedness of specialists for the widespread introduction
of industrial robotics.

The analysis of the construction of flexible
integrated production systems shows that the artificial
intelligence (Al) of a robot is mainly implemented by
using a computer system that controls the movements of
robot manipulators or their transport system (chassis). The
artificial intelligence of robots is based on a highly
developed sensor system consisting of different kinds of
vision systems, a number of touch-sensitive sensors, range
finders, gyroscopes, compasses, light sensors, colour and
sound sensors and other ones. In addition to recognizing
scenes and tactile feelings, speech recognition and natural
language processing play an important role in the
intellectualization of FIMS [3, 4].

The analysis of the trends in the development of
flexible integrated production systems indicates the
growing complexity of the organization of modern
production, both in a separate workplace and in the
conditions of a work section, shop or factory. Under such
conditions, the role of automated control systems using Al
tools is growing and is capable of receiving information
about the state of production systems in a timely and
appropriate manner with the help of sensory systems, of
analyzing it, and making decisions to ensure the operation
of the enterprise. On the other hand, the role of making
production decisions at each specific workplace increases,
which becomes a function of the servicing equipment:
industrial robots, robocars, other technological and
support systems.

Thus, the topical problem is the development and
implementation of intellectual tools of decision support at
different levels of production management and individual
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units of flexible integrated production systems.

The analysis of literary sources and problem statement

The areas of using artificial intelligence systems are
constantly expanding. Today we are talking not only about
the use of classical automated technologies but also about
flexible intelligent manufacturing systems (IMS) which
include parts of machine intelligence. The expansion of
IMS should replace human manual labour. The IMS
includes systems that can support decision making,
knowledge acquisition, training and adaptation to changes
in the work environment and can interact with real
equipment [5].

An intelligent manufacturing system is a system
with the built-in property of adaptation to unpredictable
changes, in particular, changes in the necessary assortment
of goods, market requirements, technological changes,
social requirements. However, the intelligence of such
systems is often understood as software management but
not as the implementation of modern technologies of
machine-based  artificial  intelligence. Intellectual
production systems contain subsystems like FMS:
technological, transport, manipulative ones.

Subsystems should be equipped with the means that
provide them with a certain level of intelligence. They
should be considered as the highest phase of FMS.

The functional capabilities of IMS should include
[5]:

- intellectual design;

- intellectual support of technological operations;

- intellectual management;

- intellectual planning;

- intellectual support of processes.

The objectives of implementing IMS are:

- reduction of production costs;

- Reduction of time spent on manufacturing;

- easy integration of new processes, subsystems and
technologies, their updating, maintenance of operational
interaction;

- reduction of manufacturing defects, environmental
impact;

- rapid reconfiguration, adaptation to expected and
unexpected events.

IMS operation requires that they should be created
as an open architecture with a modular structure that
enables using different methods of knowledge
representation and their integration into manufacturing
systems, decision-making processes and knowledge
acquisition.

IMS should integrate the following methods and
technologies for processing knowledge and decision-
making processes:

- artificial neural networks that are an Al tool
capable to simulate complex functions, to imitate learning
processes that occur in the human brain;

- fuzzy logic — a set of technologies and methods for
formalizing natural language, linguistic and quantitative
data processing;

- genetic algorithms and methods of evolutionary
modelling which include learning algorithms based on

theoretical achievements of evolutionary theory enriched
with artificial intelligence technologies.

When the tools, in which knowledge is represented
symbolically, are combined with the expert system,
sophisticated complex software solutions for decision-
making tasks at each stage of production operation can be
created.

The structural organization of IMS is grounded on
the basic rule of object-oriented methods, in which the
processes of information and processes modelling
coincide. It is also assumed that the development process
is based on the conceptual description of an object. The
approach should take into account the methodology of the
development and implementation of computer-integrated
enterprises CISMOSA (Open System Architecture for
CIM), developed in the context of the projects of the
European Union.

An intelligent control system can be considered as a
distributed system in the following way:

IMS = <M, R(M), F(M), F(IMS)>,

where M=<Mi> is a set of formal or logical-linguistic
models that represent certain intellectual functions;

R(M) is the function of selecting the necessary
models (a set of models) for a particular situation;

FIM)={F(M)i} is a set of model modification
functions;

F(IMS) is the function of modifying ICS and its
basic elements are M, R(M), F(M). The conceptual
structure of the ICS is presented in fig. 1.

Thus, the current trends in the development of
manufacturing systems are the use of technical means
with bio-like and human-like properties (intelligence,
experience, knowledge) and can be used in ICS. ICS
should be built as open structures that unite existing
information systems with subsystems, use artificial
intelligence methods to create the integrated environment
for solving problems of intelligent manufacturing systems
(IMS). At the same time, increasing the adaptive and
intelligent means of technological and maintenance
equipment should be focused on, in particular, industrial
and transport robots, which generates a need to improve
the mathematical, organizational, algorithmic and
software solutions for robotic systems.

The goal and objectives of the research

It was mentioned above that the task of robotics in
terms of the nature and result of the performed tasks is
mostly a multi-stage one. For example, in the case of
planning strategies for solving tasks of robotic assembly,
the result is a sequence of individual technological
transitions or operations, and the end result is the
assembled product or its part.

When considering the process of designing a robotic
technology, each separate strategy planning act is
important at each stage of a technological operation.
Solving the problems of planning the movements of
mobile platforms is similar - the result of movement is a
set of operations connected with movement in a certain
direction, stops, changes in directions, individual
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movements of a manipulator (if it is installed on a
platform). However, if during the movement there is a
need for additional actions that are related, for example,
with preventing a collision with an obstacle which
suddenly appears, the planning task should not focus on
the entire multi-stage structure but on the planning of each
individual decision regarding work actions.
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Fig. 1. The conceptual structure of the intelligent manufacturing
system [5, 6]

Most of the individual strategic planning tasks are
adaptive, that is, they should change when the
environment changes either predictably or unpredictably.
Although adaptive systems in technical planning systems
are not studied thoroughly, works in the area of
psychology and human decision making pay significant
attention to the mentioned systems [7, 8].

The ability of a person (or another organism or
technical system) to adapt to a slow, moderate or rapid
change in the impact of external factors and at the same
time stay capable to perform set tasks is called adaptation.
Adaptation is certainly possible only under conditions
when the organism (or technical system) can react to the
outside world, that is, they have sensory organs (sensors)
that enable monitoring any changes in the environment or
in the state of objects according to which a certain task is
performed (a decision is made). In addition, the
mechanism of the organism response to external impacts
is needed, including internal changes and an external
reaction in the form of specific actions of a human or a
robot, which consist in eliminating external impacts (for
example, detouring around stones or removing them from
the way of movement) or in adapting to them (choosing
actions that correspond to the conditions of chassis
operation).

Such reasoning, however, does not fully answer to
how a robotic system (including a mobile one), which has
certain means of perceiving the environment in the form
of sensors, an intellectual component like a component of
planning travels; executive mechanisms in the form of
manipulators, will be able to react to changes in the

external world and rebuild its actions correctly regarding
the complexity of pre-set tasks and the need to support its
functional ability.

The methods of adaptive are understudied in the
theory of automatic control. Among classical sources, [9]
should be noted, which understand the control system,
which automatically determines the necessary control law
by analyzing the behaviour of an object, as an adaptive
one. At the same time, adaptive systems are divided into
two classes: systems capable of self-organization, and
systems capable of self-configuring.

During operating, a control algorithm is formed in
systems capable of self-organization. This algorithm
enables optimizing the system from the point of view of
the control objective. Such tasks arise in conditions of
changing the structure and parameters of a control object,
depending on the mode of operation if a priori information
is insufficient to determine the current mode. In this case,
the free structure of a controller [9] and rather complex
problems are referred to.

The tasks of synthesizing for continuous dynamic
objects are described in [9]. Let the control object is
influenced by measured disturbances (initial effects)
Y=Y(t), immeasured effects N=N(t) and control effects
U=U(t). The output variables of the object X=X(t) should
be monitored. The object behaviour depends on a set of
unknown parameters that create the sum total &. A set = of
probable values & is given; it determines the class of
admissible objects and perturbations. The goal of control,
that determines the behaviour of the control object, is set.
The result should be the synthesized control algorithm that
will use the values that are measured or calculated on the
basis of measurements, which do not depend on £e= and
will ensure achieving a set goal of control for each £e=
[10-11].

In the terms of FIMS, adaptivity means capabilities
to maintain the operability of the manufacturing system in
the terms of changes in the conditions of its operation due
to external factors (other FIMS, heat, power and
ventilation systems, etc.) and internal factors (the
operation of individual machining centres and numerically
controlled machine tools, the actions of personnel, heat
systems and so on).

In such circumstances, the FIMS should adapt to the
available conditions and change the schedule (plan) for
the entire system or its individual nodes, ensuring the
adaptation of the strategies of its operation.

The task of adapting the strategies of functioning is
formulated under certain conditions of real mechanical
assembly, in particular, the housing assembly parts of fuel
systems of aviation equipment of PO “FED”, radio
electronic equipment of NDVO “Kommunar”.

The technological process of machining and
assembly should be carried out in one or several shops
that contain machining centres, CNC machines, industrial
and transport robots, storage and transportation systems
that connect the technological equipment with an
automated warehouse.

The shortcomings of the manufacturing process
organization in the mentioned machine-assembly
departments particularly include:
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- the fixed nature of the transport system and its low
level of automation with limited use of transport robots

- manual loading methods for CNC machines;

- lack of automated means to eliminate abnormal or
non-standard manufacturing situations.

To overcome these shortcomings, it is suggested

- to introduce a mobile transport-assembly robot into
the equipment of the flexible integrated system of shops
(fig. 2.)

- to develop mathematical, and algorithmic software
for the specified robot.

A mobile transport-assembly robot should meet the
following requirements:

- the robot freely moves within the shop outside the
working spaces of individual units of technological
equipment;

- the robot ensures the delivery of blank parts and
other materials to the working area of machining centres
and CNC machines;

- the robot provides the delivery of the necessary
equipment or tools for regular or urgent calls;

- the robot provides cleaning operations;

- the robot monitors technological equipment and
other equipment of shops;

- the robot monitors
technological equipment.

| % |
7

3 3

the operation of the

2%s o%a ofa
N

Fig. 2. The structure of the flexible automated area

(1, 2 — input and output storage devices, 3 — industrial robot, 4 —
CNC machine, 5 — transport system, 6 — transport robot, 7 —
intelligent transport and cleaning robot)

To ensure its functionality, a transport-cleaning
robot should meet specific design requirements, in
particular, it should be fitted out with:

- a mobile platform chassis;

- a manipulator (or several manipulators)

- a cargo compartment for transportation of blanks,
parts, tools and equipment;

- a telecommunications system;

- a control system based on the onboard computer;

- the sensor system of the chassis and manipulator.

The transport-cleaning robot should be selected on
the basis of available models of transport robots and
manipulators.

A separate element of the system for controlling a
mobile transport-assembly robot is the decision support
system (DSS). Due to the dynamic nature of the working
space, the DSS should ensure moving the transport-
assembly robot to individual workplaces, should plan the
necessary operations for loading and unloading the
technological equipment, tools and accessories, plan
individual assembly operations. The dynamic nature of the
working space of transport and assembly robot, which is

determined by manufacturing, requires adapting the
operational strategies that should ensure the stability of
flexible integrated manufacturing systems.

Basing on the conducted analysis, it can be
concluded that the topical problem of modern flexible
integrated manufacturing systems still is to ensure
manufacturing functions at all levels of the enterprise
organization: at the levels of centralized or local
management, at the level of planning manufacturing
functions, at the level of direct execution of production
processes. A significant shortcoming of automated control
systems of flexible integrated robotic manufacturing is the
fact that changes in the working environment of
technological equipment are not taken into consideration
as well as the means for further adaptation of the
subsystems of controlling industrial and transport robots at
the level of decision support systems that should monitor
the states of flexible integrated systems, ensure the
development, operation and adaptation of the strategies of
manufacturing functions [12].

An intelligent control system that takes into account
changes in the working environment and the conditions of
a flexible integrated manufacturing system should develop
a plan for the operation of technological equipment and
industrial and transport robots servicing it, monitor the
conditions for its implementation in the process of
decision making and, if necessary, adapt (modify)
strategies of implementing manufacturing functions by
robots and other technological equipment. The
introduction of the systems of the adaptation of
operational strategies should significantly improve the
characteristics of the robotic control systems and,
therefore, is a topical scientific direction.

The goal of the research is to solve a topical
scientific and applied problem of developing theoretical
foundations of intellectual support for decision-making in
automated control systems for flexible robotic integrated
systems for manufacturing radio electronic equipment,
mathematical and information software for planning
manufacturing tasks for FIMS operation, which takes into
account changes in the states of the manufacturing system
and workspace, quickly re-build plans for solving
complex practical problems in the process of their
implementation and will increase the efficiency of the
process of control the flexible integrated system for
manufacturing radio electronic equipment

The objectives of the study are:

- the panalysis of the current state of development of
automated control systems for flexible integrated robotic
systems in general and intelligent decision support
systems for autonomous robots;

- the research and development of the concept of the
operation of adaptive flexible integrated robotic systems;

- the development of models of intellectual support
for decision-making in automated control systems based
on the method of adaptation of strategies for the operation
of flexible integrated systems;

- the development of knowledge representation
models and the method of creating intelligent decision
support systems in automated control systems for flexible
integrated robotic manufacturing;
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- the development of information software for
intelligent decision support in automated control systems
of flexible integrated robotic systems for manufacturing
radio electronic equipment.

The concept of adapting the operation strategies

To solve the task of creating intelligent systems of
decision support of flexible integrated robotic systems
(FIRS), the following concept of adapting the strategies of
operation is suggested [14]:

a) there is a subject (subjects) of planning strategies
in the form of a mobile or manipulative robot (robots)
equipped with an automated control system (ACS);

b) there are FIRS objects about which a decision is
made and is implemented;

c) there is a working space, including subjects and
objects of planning strategies, as well as foreign objects
that can influence the process of planning strategies, the
nature of the FIRS space is defined and can be either
deterministic or stochastic;

d) a subject of strategy planning (robot ACS) has the
following properties:

- technical characteristics (capability to implement
the decision);

- the development of operational strategies in
accordance with the current state of the workplace;

- the implementation of the strategy for moving in
space or manipulating objects in accordance with the
developed strategy;

- the adaptation of the strategy in case of a change in
the manufacturing task or in the working environment;

- the adaptation of implementation of decisions in
accordance with the strategy

e) the intelligent decision support system of the
control system of an actuator, respectively, consists of the
following parts:

- the unit accumulating information about the
environment (in the simplest case, it is a database, in a
more complex one - it is connected with the sensor system
of the actuator);

- a unit of operator schemes that contains
standardized descriptions of the solution of individual
subtasks (in other words, the knowledge database of the
robot ACS);

- a unit of strategy searching which puts forward a
hypothesis (in general) on the operational strategy basing
on the information about the goal of an individual step of
planning the strategy or on the basis of a global goal ;

- a unit of planning the policy that, along with the
sensor system, should actually observe (monitor) changes
in the system workspace and thus change (modify or
adapt) the plan of decision implementation [15];

- a unit for formulating the aim of the system;

- a unit for verifying the results of the robot ACS;

- a unit for creating and executing movements
(manipulations).

The mentioned components of ACS are shown in
fig. 3.

Robot sensor

system v\

Strategy Checking Working
development unit space
unit
Strategy search Execution /

subsystem

unit
Control system .
Plan {manipulation

unit)

Goal setting Information

unit storage unit

unit

Fig. 3. Structural diagram of the automated control system of
FIRS

The developed structure perceives information about
the state of the working environment and modifies the
process of planning strategies in accordance with changes
in the environment, that is, it has features of an adaptive
system.

The following description of the data of the
automated control system (ACS) of a robot can be
specified. ACS in terms of planning strategies is
characterized by the following sets:

The robotic system (RS) that is a part of FIS whose
state is characterized by a set of elements
X eX,i=0.n-1 as a vector of  states

X:{XO,Xl,...,X"’l} that at the moments of time

tgr.. 1ty g take vaIuesXO:{xg,xé,...,xg‘l},
Xlz{xf,x},...,xl'"l},..., anlz{xr?fl,xﬂ,fl,...,xr']‘jll}.
A RS operates in a working space (WS)

sj€S,i=0.m-1.

The WS is two- or three-dimensional and depends
on time. A set of the WS characteristics is determined as a

vector of states S:{SO,Sl,...,S"‘l} and at the moments

of rime t,,...t,, takes values Soz{sg,s(l),...,sg’l},

SO:{sg,sé,...,sg‘l},...,Snfl:{sﬁfl,sﬁfl,...,srﬁ‘jll};
The RS can plan decisions d, € D,k =0..1-1 on

the transformation of their states and states of WS. A
number of decisions made by the strategy planning system
(SPS) of the automated control system (ACS) form a

vector I3={d0,d1,...,dmfl}, where m is a number of
decisions made within the time period t,,...,t,;;

Decisions are implemented by RS actions:
8 eAi=0.1-1.

A number of actions A:{ao,al,...,a“‘l} is
implemented by a robotic system as the implementation of
made decisions D, within movements or manipulations
any A, a8, A
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The goal of RS operation is the state y € X which
is achieved by the sequential transformation of states:
X 2% > >X =Y.

Thus, while achieving the goal, the following
transformation takes place:

% = f1(%, 50, do, 89) + &5, X1 =X < &0,
RSN T P Y

Y =f (X1, Vs Sna, dng s @ng) + &4, Hy - anlH <&

f is atransition function, ¢ is a transition faluire.

Transitions are characterized by the cost
¢ e Ai=1.n and duration t; T, i=1..n. The goal is to

find such sequence of transitions f;,..., f, which will
ensure the transition of the system from the initial state x,
to the target one y.

n
The conditions of searching are: Yt —min,
i=1

n n
D¢ —>min, > g —>min.
i=1 i=1

The mentioned sets represent particular elements of
ACS.

In particular, the robotic system (X set), from the
point of view of solving ACS tasks, can be described in
the following elements:

- a manipulator (the description of the movements of
individual manipulator joints);

- a control system (a set of signals sent or received
by the manipulator);

-a sensor system (sensors providing the
transmission of signals about the state of the working
space (WS) to the robot control system (CS));

- a vision system (provides observing (monitoring)
of WS and signalling in the robot CS);

- a communication system (transmitting and
receiving signals from the robot CS, other robots);

- a robot chassis (receiving information from CS,
transmitting data to CS, implementing movements).

A set of decisions D can be described within:

- the decision to move a manipulator (manipulators)
at the level of individual operations (take an object, move,
put, change objects in places, etc.), including reaching a
target point;

- the decision on the direction of movement of the
chassis of a mobile robot (right, left, forward, back, etc.),
changes in speed and acceleration;

- the requests of sensors and the systems of
technical vision;

- the expected result (the decision made)

- prerequisites for making decisions.

A set of objects of the external environment S can be
described as:

- the objects of space (coordinates of objects, the
direction and speed of movement, the class of the object
ownership, technical condition, the possibility of using it
while implementing the decision);

- the state of the environment (the terrain feature,
tracks and their condition, obstacles and their changes,
meteorological conditions, light, etc.).

A set of goals Y of the robot ACS can be described
as:

- the location of the robot at the point of space (or
near the necessary object);

- operations (manipulations) at the point of space (or
near the necessary object);

- data on the state of space obtained using a sensory
system or a computer vision system.

A robot can be tasked:

to be _at point (x, y, 2);
to conduct an operation (take_object(class(nut))).

An example of the arrangement of the FIRS working
space is shown in fig. 4-a.

Another example of the working space is a task of a
manipulation robot that operates within an assembly
FIRS.

A flexible integrated assembly system (FIAS) is
presented as a part of assembly machines (soldering
tools), transport-assembly robots, storage devices that
form a set eq; € Eq,i =0..n—1. The goal of the FIAS is
to ensure assembling the devices (units) of radio
electronic equipment, in particular on printed circuit
boards M [13].

And M =<B,Ch,T,R,C,L,...>, where B is a
printed circuit board, Ch is microprocessor devices, T is
semiconductor devices, R is resistors, C — capacitors, L —
inductors.

The configuration of the device is determined by its
design project M® which determines the target
arrangement of the elements on the printed circuit board.
In fact, the unit (board) is a rectangular matrix, which is
filled with the elements of the set M (is shown in fig. 4-b).

Initially, M, is a null matrix. THE FIAS generates

decisions d, €D,k =0,...,I-1 that are implemented by
the action (technological transitions): a, €Ak =0,...,1-1.

The decision D on the order of implementing assembly
operation is the sequence of operations which involves
establishing the individual elements of sets Ch, T, R, C, L
... in B, for example

D ={Ch,,Ch,,T,,T;,Ry,Chs,Cy, Lg, ..}

While achieving the target state MC, there are
transformations M, = f,(Eq, D;,M;_;) :

MO—>M1—>M2—>...—>MG.

Filling in M is determined by the order of assembly

operations. This order is defined by the project M,
technological rules Tr, technological equipment

capabilities E. Thus, there is D =g(M®,Tr,E). The goal
is to find such sequence of transitions fi,..., f, which
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will ensure the transition of the system from the initial
state M, in the target one M® .

a) b)

Fig. 4. The examples of organization of the FIS working space
(a) — the tasks of a transportation robot,
(b) — the tasks of a manipulation robot

The process of planning strategies is a process of
constantly comparing the goals of the system with its
current position, current capabilities and so on. The
process of planning a strategy in accordance with the
discreteness of operations should be discrete and
correspond to the achievement of the goal and implement
certain technological operations.

Generally, the process of planning strategies is the
reflection of:

F:DxX Y, 2.1)

that is the process of planning strategies means the
application of a set of the operations of a decision

D:{DO,Dl,...,Dn} to the sets Xg,..., X, at every

step, which is formally regarded as the Cartesian product
of set XxD—Y , where Y is a set, characterizing the state

of ACS at the time of achieving the decision.

The process of the transition of a robotic system from
its initial state in a target one is the sequence of the system
state transformations and looks like:

0 0 0 0 0
Xo X X5 Xn y
1 1 1 1 1
X X X X
ol S| 2 s s 02 Y |2
n0 nl n2 nn n
Xo X X5 Xy y

This corresponds to the real situation when in the
process of generating and executing solutions, the
evolution of the states of the robotic system

However, this sequence of changes can characterize
not only the decision-making process but also the
dynamics of changes in the states of the system over time.
When planning strategies, the state of the system changes
in an active mode, that is, at each step of strategy
planning, the characteristics of the system should change.
Considering the sequence of actions for planning
strategies, the function (vector) of decision-making should

be determined as D={Dy,D;,...,D, 4} .
Therefore, the application of the decision D; at each
step of ACS operation results in the transformation of

X - Xij+l column of robotic system states.

0 0 0 0

0 0
Xo X X3 Xn-1 Xn
1 1 1 1 1 1 2 3
X X; X X X A .
0 lxpy=| M |*Dy=| 2 [*Dy=..| Mt *D, | |2 y ( )
n0 nl n2 n-1 nn n
Xo X X3 X1 Xn y

It should be also noted, that in the case of adaptive
planning strategies, the third party should be taken into in
consideration, for example, as an object of as objects of
the external world or a competitor party that affects
(negatively or positively) on the process of planning a
strategy. On the one hand, the system should feel the
effect of the external environment and then, in order to
take into account its existence and effect on the process of
planning a strategy, an additional factor S should be
introduced. This factor characterizes the state of the
external environment (which includes a certain set of

objects Siz{sio,sil,--.,

the external environment is discrete):

sim}, where the index i means that

0 0 0 0 0 0 0 0
Xo So X St Xo-1 | | Sha Xn y
1 1 1 1 1 1 1 2.4
S X X S, X .
X || So *Dy=| X |x St *Dy .| St %] St lep | Ko |2 y ( )
n0 mo nl ml n-1 m-1 nn n
Xo So X S Xa-1 Sn-1 Xn y

Another approach is introducing the functional
dependence of individual acts of planning strategies on the
state of the environment:

F:D(S)xX —Y, (2.5)
and consequently:
8 s % sf X ssa ) [ =] [y 2.6)
1 1 1 1 1 1 1 1 .
X *Dy S || ™ *D, Sl | M *D, Sn1 || % 2| Y
XSU Sg\ﬂ Xinl Slml anll Smal Xnn yn
- n- n

Therefore, D; as an act of planning strategies
depends on the state of the objects of the external
environment.

Externally, the two approaches are slightly different,
but their interpretation may seem different. In the first
case, the strategy planning system interacts directly with
the environment and this interaction leads to changes in
the states of the robotic system, so the act of planning a
strategy concerns the state of the system that has been
affected by the environment. In the second case, the act of
planning depends on the state of the environment and
should take into account its influence while determining
the procedures (strategies) of decisions and a decision
maker changes the state of the robotic system as it
depends on the environment.

Thus, the goal of the ACS in the phase of planning
strategies for implementing the task is to determine the

ordered set (vector) DcD as , a set of acts of decision

making that will ensure the implementation of the ACS
transition by the robot from the initial X, to the target Y
according to the reflection F:DxX —Y .

The need for planning the adaptive strategy arises
under significant changes in the conditions of the
implementation of decisions. In the static environment of
the robot, the task Y, as a state of the robotic system,is
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achieved by wusing a set of possible actions
D={Dy,D;,..., D, } , which transfers the system from the
initial state X, to the target X,,=Y. A set of selected

actions D is regarded as a decision plan.

Under the conditions of static working space, the
initial decision plan D,={DJ,D?,D3...,D; ;} should be
developed and separate acts of a decision (strategy) are
directly interrelated, and the use of the local act of
decision making D; in the current state X; will transfer the
system in the state X;.¢, which, in fact, is the target for the
act of decision D;. In its turn, the state X;.4 is initial for a
new state Dj.1, which will transfer the system from the
state X1 in Xjz2 and so on.

Under the conditions of the dynamic state, DSS, by
its acts of decision D; can transfer the system in the state
Xi+1, Which might be insufficient for implementing the act
Di+1 and might need additional acts of decision D'y,
D'i.1, etc. Therefore, the changes in the environment will
lead to the uncertainty of available means for their
solving.

The variants differ by the sequence of their
implementation. If the interaction of the robotic system
and the environment occurs before the act of decision-
making, the expression (2.1) is true, if the interaction
occurs during the act, the dependence of the decision-
making function on the impact of external factors should
be taken into account, and, consequently, (2.2) should be
considered. Although, both variants undoubtedly have
should be the same result.

When developing automated control systems for
mobile and manipulation robots, an important stage is
selecting models for planning strategies, taking into
account the specific conditions of the working space, the
capabilities of the robot model, the characteristics of its
sensor system and other indicators. The character of the
selected models determines the essence of the methods of
planning strategies.

Planning a strategy takes place in real-time mode
and beyond it. As a rule, the initial decision is made under
the conditions of setting the task and taking into account
the initial state of all the objects involved in the process.
At the same time, operator procedures of ACS, which
satisfy the initial and current decision-making conditions
to the greatest extent, are searched for. The developed will
correspond to the model of decision-making that was
selected at the initial stage.

The suggested plan is carried out at the
implementation stage. It is carried out in real time and can
be limited by the duration of actions of other objects and
by internal factors (for example, a limited charge of
mobile robot batteries). The deviation of the operating
conditions of the robot from the planned ones, external
factors that significantly affect the implementation of
decisions will require adapting the approved plan at the
level of restructuring the individual parts of the plan (with
respect to solving individual subtasks) or restructuring the
entire plan for solving the task. Thus, the method of
adaptive strategy planning should take into account
changes in the working space and adapt planning
strategies in accordance with them.

The logical model of making decisions
on the strategy of the operation of robots under the
conditions of FIRS

Selecting a logical model as the basis for building a
model for planning strategies is not random. The planned
actions of a robot should look consistent, verified and,
therefore, logical in the ordinary sense. Another feature of
the decision is its trueness in accordance with the current
condition of the working space, that is, the decision made
in the space S is true at time t and may be untrue at time
t + 1 but the solution will always have a true value.

While considering the logical model, a number of
symbols that are similar to the set-theoretic model of the
previous subdivision will be used.

Let sets X,D,S of RS states, its decisions, WS

states are given.
Then, x e€X,d;eD,s;eS are the
expressions of the model of RS and WS actions.
Among the separate elements of sets X,D,S,
operations —, A, v, —, <> are introduced.

Therefore, the formulas that are
constructed are:

atomic

correctly

X XAY,XVY, XY, X<> Y.

To describe the theory of sets, X,D,S functions
and predicates are introduced.

The transformation function of RS conditions is as
follows: x; = f (Xg,..., Xi_1).

The transformation function of WS conditions is as
follows: s; =f(sp,....Si41)-

Predicates that connect the elements of sets X, D,S
are also introduced

pt(x), pt(s;), pt(d;), pt(x;,s;), pt(x,d;),
pt(d;,s;), pt(x,d;,s;)

and ensure describing the properties of RS and WS, their
mutual influence and dependence.
The following predicates are determined:

pr(x;,s;) < pt is aset of descriptions of RS in WS,

ps(x;,S;) < pt is a set of descriptions of WS in view
of with RS,

pa(x;,s;) < pt is aset of actions of RS in WS,

pg(pr, ps) c pt is a set of goals of RS in WS.

The goal of RS is set as a new or (or available) state
of RS or WS:

pg(pr, ps) <~ (pr(x,s;) v ps(x,s;)) -
The database of RS is determined as a set of
descriptions pr(), pt():
pr(x), pr(x.,s;), ps(s;), ps(x,s;) -

The database of RS is determined as a set of
descriptions pa(x;,s;) of possible actions of RS in WS.

The description pa(x;,s;) is a strategy of goal solving




CyuacHuti cmam HayKo8ux 00CaLONceHb ma mexnoao2it 6 npomuciosocmi. 2018. Ne 1 (3)

ISSN 2522-9818 (print)
ISSN 2524-2296 (online)

pg(pr(%,s;), ps(x.s;)) . is there is such conjunction of
sets for RS actions pa(x,s;), Wwhich
PI(Pr(X,s;), ps(x;,s;)) :

ensures

pg(pr(x,s;), ps(X;,s;)) <= pao(xi WS A pal(xi S A A panil(xi /S) 0

or

pa(pr(x;,s;), pPs(X;,s;)) < /\i':(:)L pa’ (%,Si)
and:

3f, feFix=f(%4,S4) Iv.we¥:x =y;(% 1S 1) -

Therefore, pa(x;,s;)=T H fi +v; ” .

The process of decision-making is a successive set
of m alternatives to the solution of the objectives of the
system:

Pg°(pr, ps) <= Pgo (Pro, PSo, Pag) A PYL (PF, PSy, Pay) A-..

APYS1 (Pl 1, PSy 1, Py 1) =ALG PO (PR, PS;, P&;)

Pg™ (pr, ps) <= PYg (Pro, PSo, Pag) A PYL (PF, PSy, Pay) A-.
ARG (P 1, PSy 1, Pan_1) =~ PO (PF;, PS;, Pay)-

Thus, the general goal is described as:
s

pglotal (pr, ps) <" /\I”:_()l pgi" (pr;, Ps;, P3;) -

Under the conditions of RS goal setting, the initial
plan is worked out; this plan involves the following
transformations of the system states:

Pr(%,5,) <= pag (Pr(Xo,So) v Ps(X,So)) »
Pr(Xz,Sz) < Par (Pr(%,51) v Ps(x,51)) »
pr(xn :Y’Sn) <~ par?—l( pr(xn—l’ Sn—l) v ps(xn—ll Sn—l)) .
Under the conditions of the dynamic state of RS,
separate pg(pr(x;,s;), ps(x;,s;)) cannot be achieved:
Pr%,s;) # pay (Pr(% 1,5 1) v pS(% 1,5 1)) -

Under such conditions, the system should be
modified:

Pr(x,s;) < Pa; (pr(%_1,8.1) v pS(%;_1,5;1)) -
Pr(Xi,1,Si41) < PaL (Pr(%,5) v ps(%,5;)) .
which results in modifying the decision strategy:

pg™ (pr, ps) < pgg” (pry, PSo, Pag) A
pgy” (P, PSy, Pay) A...
A pgrrmnjl(prn—lv PS,_1, Pa,_1)

=Al Pg™ (Pr;, PS;. Pa;).

In particular, X:{XO,Xl,...,X“’l} is determined

as a set of states of a robotic system.

Let automated control system, while implementing
the approved decision, ensure transforming the initial state
state(x$,x%,x3,...,x%,) into a particular target state

state(xg', X", X3 sy X 4) -
If the system (a robot and the environment around it)
at the initial moment of time makes up a set of arguments

xgxf]J and is characterized by the state

state(x3, X2, x3,...,x2 ;) , while considering the discrete
process of planning strategies that comprises separate
actions actiony, ..., actiony, it can be mentioned that the
transition from one discrete state to another is a certain
relationship among objects:

state(xg, X1 ,..., Xt ) <—action, (state(xJ, X/ ,....X")) » (2.34)

where state is the relation (predicate) which characterizes
the state of the system in general, action(state) means the
action of changing one state to another.

All the actions for transforming the system from one
state to another (by implementing a list of decisions) are a
set of predicates

state(X ') «<—action, (state(X°)) ,

state(X *) «<—action, (state(X ")), (2.35)

state(X "™ =Y)<«—action,_, (state(X"?)) .

Thus, the goal of planning strategies is to find a
corresponding number of action;, which would meet the
conditions state; of the system.

Selecting action; for transforming state(X') in
state(X'™") is carried out by the compatibility of
arguments action and the corresponding state X', which

in practice will mean the possibility of realizing the state
(local goal) of X'** by performing ACS actions action:

X P «action (X ), (2.36)

where X" is a possible result of action under the
conditions of X" state and the following conditions
should be met:

a) X' ~ X" is the compatibility of initial data of
action with the current initial data;

b) X" ~ XP* is the compatibility of action with
the local goal X'*.

Thus, the definition can be introduced:

Definition 2.9. The predicate scheme is adaptive if
the constituent parts of the antecedent (the right side of the
predicate expression) and the result of the scheme (the
consequent) change depending on the changes in the state
of the ACS and the workspace (WS):

state(Y) «— action (S,), action (S,),...,action (S ,) , (2.37)

where Y is the goal of the system;
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So, S1, ... Sh.1 are successive states of ACS.

However, under the conditions of the dynamic state
of WS (a robot environment) and the state of the robot
might change (changes are not obligatory but probable)
and the situation can occur when, at the particular state
state(X'™") the action action,_, (state(X'")) does not
result in transforming the system in the state state(X),
TOOTO:

state(X')=action, , (state(X'™)) . (2.38)

At first glance, in these conditions, a predicate
action that would meet the condition of the expression
should be found. However, in fact, a number of possible
real actions is limited (in contrast to a number of states),
so the conclusion will consist in finding such the discrete
sequence action (a vector of predicates) that will meet the
objectives of the system.

Therefore, if there is a set of objects X and the initial

state is X°, to achieve the target state Y, the sequence of
actions that is reflected by the predicates action should be
planned, while the state of the system — by the predicate
state:

state(X°),
state(X ') <—action, (state(X °)) s

state(X *) <—action, (state(X1)) , (2.39)

state(Y ) <—action, , (state(X" ™))

If at a certain level i, the state X' cannot be achieved,
that is state(X')=action_ (state(X ™)), the adaptive
system of planning strategies should generate a new

sequence of the predicates of actions action, which will
meet the changes in the WS:

state(X ") <—action’ , (state(X ™)),

state(X '?) «—action? , (state(X' ™)), (2.40)

state(Y) «<—action™ ' (state(X ")) .

The similar situation occurs when SPS has
information about changes in the system goal. This means
that the target state state(Y) changes for a certain state(Y").
In this case, two situations are possible:

a) information about the goal change comes at the
moment when the system is in the state i — state(x') and
the plan action can be generated for the transition from
the state x' in the state y';

0) information about the goal change comes at the
moment when the system is in the state state(x') but the

plan action can be generated only from the state
state(x' ), where k <i, that is for generating the system
should return to the previous states up to the state
state(x°).

This will also cause the necessity to generate a new
sequence of predicates-actions.

According to the definition 2.7, the decision plan
will include sets {action,, action,, ..., action } and the

complete plan will include all the plans that were
developed while making a decision. The adaptive plan of
the decision will be expressed as:

plan*"* (Y ) «<—action, (state(X°),
action, (state(X1),...,action, , (state(X"™))))

Such a plan is the final decision of the ASPS.

It should be noted that the developed plan will be
changed until the final subgoal of the planned sequence
has been completed. That is, the capability of the plan to
be adapted is its essential characteristic.

Let us also consider the time of assessing the actions
are planned by the SPS in the sequence of predicates.

The predicate is known to have the true value, in the
classical sense — the mapping of n arguments to the true
value. Although taking into consideration the fuzzy logic,
the concept of a fuzzy predicate can be introduced [15].
The classical predicate has only true and false values.
From this point of view, the transition of the DSS from
one state (X;.1) to the state (X;) state will also have a true
or false value, that is, the system either turns into a new
state or not. Probably, even in the terms of the idealized
approach, the state of the whole system is difficult to
predict, and especially unambiguously assess the state of
the system in binary values “true” and “false”. Individual
characteristics of the system can rather be considered as
true and false. According to the predicate theory, the robot
world can be described as a set of relations among the
objects within such a world, for example, is_a means that
an object belongs to the type of objects, is_at means that
one object is located near another one, stands means that
the object is in a certain state, and so on.

Developing information on the robot working space
with computer vision technique

The implementation of intelligent robots requires
that the control process should be carried out with the help
of an autonomous control system or, under certain
conditions, by a human operator.

There are several types of organization of
information input into the robot control system, which can
be classified as follows:

- the input of information from the onboard
decision-making system;

- the introduction of control commands from the
human operator;

- the input of information using voice commands

- the input of information using a visual control
system.

The onboard decision-making system controls the
robot with the help of decision-search algorithms, which
are built in the device itself. The basis for the operation of
the decision-making system is information obtained from
the sensory system. Sensor devices of the robot and
computer control make up a map of the terrain.
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Controlling the robot includes its positioning on this map.
The operation of the sensory system has limited
capabilities, in particular, when changing the environment,
it is not always possible to re-arrange immediately the
working space of the map where the orientation and
control are carried out.

Another example of the organization of information
input is command-based control the operator provides
using the control device. The control algorithm is limited
by a list of commands and an increase in the time to enter.

In the third case, the remote control of robots is
carried out with the help of voice commands and
analyzers. Each of these commands is set by an individual
user. Such a system also requires a lot of time to input and
a human operator, besides, the drawback is the lack of
clarity and individuality while giving commands.

The main task of the multi-zone system is to monitor
the object in different working areas with the help of
several cameras, object recognition, the determination of
the motion trajectory. The OpenCV computer vision
library was used to solve the problem [9]. A number of
cameras can vary but when connecting a large number of
cameras, there is a problem associated with a heavy load
when transferring a significant amount of video
information. This problem is solved by reducing the size
(quality) of the image or reducing the frame rate. The
observation zones of the chambers are shown in fig. 5, a.

NS
X

1IN

b

Fig. 5. The areas of cameras: a — an example of working space;
b — the intersection of working areas

All the camera observation areas will intersect one
another, as shown in fig. 5, etc. This simplifies
determining the trajectory of the object motion. If the
object is off the visual field of the cameras, then it is
necessary to wait until the object appears. To do this, the
cameras one by one prompt for movement. This is done
with some delay in order to reduce the load on the system.
If the object is in the camera visual field, the active
camera is selected in the direction of the object's

movement. But in this case, the common coordinate
system for several cameras is necessary. If the object is on
a flat surface and the cameras are perpendicular to this
surface, the image dimensions can be used to determine
the coordinates. In this case, the initial coordinate system
is the coordinate system of the first camera where the
motion was detected. If the object is detected by two
cameras simultaneously, the coordinates of the object on
the second camera are the coordinates of the object on the
first camera. Then, the displacement of the coordinate
system is calculated.

Movements can be identified in various ways. The
most correct is selecting the moving contour and
recording the trajectory of motion. The trajectory of
motion is necessary for determining the direction of the
object movement. Using the camera, in the visual field of
which the object will appear, the direction of motion can
be determined but only if the position of the cameras are
known.

Let the mechanisms of connection of distributed
areas of the working space be considered. Let the
workspace of an intelligent robotic object be equipped
with a set of video cameras (computer vision systems),
where the working spaces of all cameras intersect in some
areas (fig. 6).

Fig. 6. Working space with cameras placed inside.

where E is a web-camera which acts as a computer
vision system; different colours indicate the visual angles
of each camera.

All schematic symbols presented on the fig. should
be commented on in the way to clarify the sense it
contains.

Fig. 6 shows the working space where a mobile
robot operates; this robot is a part of the flexible
integrated system, in particular, a global system of
computer vision. If there are several cameras in the
working space, the image of each of them may differ in
several parameters, such as:

- the matrix resolution;

- the matrix type;

- brightness and contrast;

- sensitivity;

- viewing angle;

- frame rate, etc.

It follows that the image or streaming video received
from the cameras can have different parameters, which
makes it difficult to stitch it into one image for further
work.
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As the stitching algorithm, the SIFT (Scale Invariant
Feature Transform) algorithm is suggested. The algorithm
consists in finding the singular points on the image and
their descriptors. As points of singularity, those points that
are most likely to be found on another image are
considered. Descriptors are unique parameters of singular
points.

To find such points, it is necessary to calculate the
Gaussians (the application of Gaussian blur to the image)
and their differences.

The descriptor for the SIFT method is a vector that
is calculated on Gaussian nearest in scale to the key point,
which is on the gradient in a window with selected key
points. Before calculating the descriptor, this window is
rotated to the angle of the direction of the key point,
which ensures the invariance as for the rotation.

On the basis of the obtained singular points, there is
an opportunity for stitching the images, that is, for
obtaining a panoramic image.

The algorithm for obtaining a panoramic image
consists of the following steps:

- loading images;

- registering the pairs of images;

- initializing the panorama;

- creating a panorama.

To create a panorama, successive pairs of images
should be registered using the following 3 steps:

- identifying and comparing the characteristics of the
last and penultimate image

- assessing geometric transformations;

- calculating the transformations necessary to create
a panoramic image.

Fig. 7 shows original images and fig. 8 shows the
result of their stitching (panoramic imaging) made by
SIFT method.

Fig. 7. Original images

Fig. 8. Panoraming the images

Initializing a panorama means to create an empty
panorama where images will be stitched together.

When the transformation with the input images is
completed, the mixing function is performed in order to
overlap the images. As a result of these actions, a
panoramic image is obtained.

The selection of features and their comparison can
be used to find necessary objects. To do this, the SURF
(Speed Up Robust Features) method can be used.

The main advantage of this method is the speed of
the key point detector. This is achieved using the
integrated images and calculating the weighted
determinant of the Hess matrix. Two-dimensional Haar
wavelets are used to construct the descriptor. The main
advantage of SURF is the speed of the key point detector.
In addition, SURF is invariant to the scale and rotation of
the image, small changes in lighting.

Let the algorithm of the software for searching for
objects (in this case, the robot-hexapod) implemented in
the MatLab environment be considered.

First, those images with which are going to be
worked with are loaded (fig. 9 — 10).

After that, the resulting images turn into gradations
of grey colour.

Fig. 9. The target object

Fig. 10. The object working space
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Then, all the key points on the image should be
found and displayed. To do this, the algorithm SURF is
used. The MatLab environment of the Image Processing
package provides the function detectSURFFeatures for
finding singular points and selectStrongest for displaying
the strongest of them (fig. 11).

Fig. 11. The image of the strongest points

The main characteristics in the singular points on the
two images are determined and extracted (the function
extractFeatures).

Similarities are found according to their features on
the images (matchFeatures).

After this, settled matching points are shown.

Peaks - the values of the experimental values that
differ enormously - can appear on the images. They are
eliminated by estimateGeometricTransform function.

Also, a polygon should be created, this polygon will
limit the object that should be highlighted and shown. To
do this, the transformPointsForward function is used.

The result of programme operation is shown in fig.
12.

Thus, the developed software implements SURF
algorithm for determining the positions of individual
objects of the working space of FIMS. And the working
space includes one or several working areas that are united
with the help of the software based on SIFT method.
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Fig. 12. The result of object selection by SURF method for
finding the key points

Conclusions

According to the results of the studies carried out in
the proposed article, the following is achieved:

Intellectual production systems, in particular, the
control systems of itelligent type, were analyzed.

The features of operation of flexible integrated
robotic systems are considered, to support them, mobile
robotic transport-assembly platforms using decision
support systems should be used.

The concept of adapting the functioning strategies as
a basis for building an intelligent management system is
suggested.

The logical model of decision support system is
suggested, it is capable of solving transport and
manipulation problems.

The software is developed that uses computer vision
tools to unite the distributed parts of a workspace and to
monitor its objects by recognizing and identifying mobile
robots, process facilities and the most significant
participants in the technological processes under the
conditions of modern FIMS.

Experimental studies were carried out to recognize
and identify mobile robots in a complex workspace with
the help of the developed software.
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IHTEJIEKTYAJIBHI 3ACOBU B CUCTEMI KEPYBAHHSA BUPOBHUYUM
AT'EHTOM

IIpeaMeToM [OCHI/UKEHHSI € IHTENeKTyanbHi 3acO0M B CHCTEMi KepyBaHHs IHTENEKTyalbHOrO BHPOOHHYOTrO areHra, MeTol —
3a0e3MeYeHHS SIKOCTI YIPaBIIiHHS THYYKOI 1HTETPOBAHOO POOOTH30BAHOK CHCTEMOIO MIUITXOM CTBOPEHHS IHTEICKTYalbHOI CHCTEMH
MIATPUMKA TPUHHATTS pinieHb. B po0OoTi po3B’s3aHO HACTYIHI 3aBAAHHS: PO3MIITHYTO CyYacHI TEHACHINI pO3BUTKY Ta peaiizamii
IHTEJIEKTyaIbHUX CHUCTEM KepyBaHHS BUPOOHHMYOTO NMpU3HAYCHHS, c(OPMYIHOBAHO BHMOTH 10 (hOpMyBaHHS IMiTal[iiHUX Mozenen
CHCTEM MIATPUMKH NPUHAHATTS PIllIeHb Ul PO3B’sS3aHHs 3aBJaHb THYYKOTO IHTErPOBAHOTO BHPOOHHITBA; PO3POOJECHO JIOTi4HY
MOJieNIb CUCTEMH MiATPHUMKHM NMPUAHATTSA pilleHb iHTENEKTYaJbHOTO BHPOOHMYOrO areHTa, Sika Ha OCHOBI IMOJAHHS JaHHX IIPO
MOTOYHHI CTaH iHTErPOBaHOI CHCTEMH, CHCTEMH 3HAHb i3 OMHCOM MOXIIMBHX [iff pOOOTH30BAaHOTO OOJIAJHAHHS, [ijel BUPOOHUIOT
CHCTEMH OIKMCYE MPOLECC MPUUHSITTS pillleHb y BUIIIsAI hopMyBaHHs cTparerii GyHKIIOHYBaHHS, 3[IHCHIOE aJanTaliio CTpaTerii y
pasi 3MiH po0OOYOro MPOCTOPY IHTETPOBAHOI CHUCTEMH ab0 OKpeMHX 11 IiJiei; chOpMOBAHO TOMAHHS CHUCTEMH 3HAHb THYYKOT
iHTErPOBAHOI CHUCTEMH Yy BHIJIAJI CTaHIApPTH30BAaHHOTO ONKHCY MOXJIMBUX [ili POOOTH30BaHOrO OOJIAJHAHHS; PO3IIISHYTO
(opMyBaHHS OMHUCY PO3MOALICHOTO POOOYOTO MPOCTOPY IHTETPOBAHUX CHCTEM Ta iAeHTH(DIKaIii OKpeMHUX 00'€KTIB 3a JOMOMOTOI0
3ac00iB KOMIT'FOTEpPHOTO 30py. B OCHOBY HOCIIKEHHS MOKJIAJIEHO HACTYITHI T€OPeTHYHi Ta MPAKTHYHI 3acaau: TEOPis MHOXHUH —
s GOpMyBaHHS CHUTFHOTO TMOAAHHS IMITAiHHUX MOJAETIeHd CHUCTEMH MiATPUMKH TPUHHATTS pillleHb; TEOPis MPETUKaTiB — I
(bopMyBaHHs JIOTIYHOT MOJEINI NPUHHSATTS pillleHb; 3HAHHS-OPIEHTOBaHI METOIM Ta 3acobM MOBHM HporpamyBaHHs Prolog — s
[O/IaHHS CHCTEMH 3HaHb T'HYYKOI iHTErpoBaHOI cucremH, cucrema MatlLab — st aHanizy po6ouoro mpocropy rHy4koi iHTerpoBaHoi
cucreMd. B pe3yabTaTi po3pobieHo MartemaTtnuHe, iHdopMmaniliiHe Ta mnporpamHe 3a0e3NEYEHHS CHCTEMH KepyBaHHS
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IHTENEeKTYaJIbHOTO BUPOOHMNYOr0 poOOTH30BaHOTrO areHTta. [Ioka3zaHO MOXKIMBOCTI 3aCTOCYBAaHHS 3allpONOHOBAHOI MOJENI B CHCTEMI
KepyBaHHS 1HTENEKTyalbHUM POOOTOM Ta BKa3aHO Ha MOJIMBOCTI YIOCKOHAJICHHS MOAIOHUX CHCTEM.
Kniouosi ciioBa: noriusa MoJenb, iHTEIEKTya bHUI areHT, MOOUTEHUN poOOT, TEOpis NpeAnKaTiB, KOMIT FOTEPHUI 31p

NHTEJVIEKTYJIBHBIE CPEACTBA B CUCTEME YIIPABJIEHUSA
MMPOU3BOJACTBEHHBIM ATEHTOM

IIpeameToM nccrien0BaHUS SABISIOTCA HHTEIUIEKTYalbHbIE CPEICTBA B CUCTEME YIPABICHHS HHTEIUICKTYaIbHOTO TPOU3BOICTBEHHOTO
arcHTa, HeJbI0 — O0CCICUCHNUE KAuecTBa YNPABJICHHS TMOKOW WHTETPHPOBAHHON POOOTH3MPOBAHHOW CHCTEMOM IyTEM CO3JaHUS
WHTEJUICKTYAIbHON CUCTEMBI MOICPKKU MPHHATHS PENICHU. B paboTe pemeHsl cieayromme 3aJaqi: pacCMOTPEHBI COBPEMEHHBIE
TEHJ/ICHIINU Pa3BUTHUS W PealH3alliil MHTEIUICKTYalbHBIX CHCTEM YIPABICHUS MPOM3BOJCTBEHHOTO Ha3HAYCHHS, CHOPMYIHPOBAHEI
TpeOOBaHMs K (POPMHUPOBAHUIO MMHUTAI[MOHHBIX MOJETCH CHUCTEM TOJJEPKKH TPHHATHS PEIICHUN I PEHIeHHs 3aad THOKOTro
HMHTETPUPOBAHHOTO MIPOM3BOJCTBA; pa3paboTaHa JIOTHUECKAas MOAETb CUCTEMBI MOAACP)KKH MPHHATHUS PELICHUH HHTEIUIEKTYalbHOTO
MIPOU3BOJCTBEHHOTO AareHTa, KOTOpas Ha OCHOBE MPEACTAaBICHHSA 3HAHHH O TEKYIIEM COCTOSHHM WHTEIPHPOBAHHON CHCTEMBI,
CHUCTEMBbl 3HAHHUU C ONHCAaHHEM BO3MOXKHBIX ACHCTBUH POOOTH3MPOBAHHOTO O0OpPYIOBaHHMS, LEJEH MPOU3BOACTBEHHOW CHCTEMBI
OMHUCHIBAaCT IPOIECC NPHHATHS peuieHHid B BuAe (OPMUPOBaHUS cTpareru (HYHKUIHOHHPOBAHHS, OCYILICCTBISAET a/JalTalUio
CTpaTervH B Cllydae M3MCHCHUH pabouero MpoCTpaHCTBA WHTETPHPOBAHHON CHCTEMBI WIIM OTICIBHBIX e¢ LeNeil; ChOopMUPOBAHO
MPEJICTABICHHE CHUCTEMbI 3HAHWN THOKOW WHTETPUPOBAHHOW CHCTEMBbI B BHJC CTAHAAPTU3UPOBAHHOTO OIMKMCAHHS BO3MOXKHBIX
JEWCTBUI POOOTH30BAHHOTO OOOPYIOBAHUS; PACCMOTPEHO (HOPMHUPOBAHUEC OMHUCAHHUS PACHPEACICHHOTO paboyoro MpoCTpPaHCTBA
WHTECTPUPOBAHHBIX CHUCTEM M HICHTU(DHUKAIUK OTACIBHBIX OOBCKTOB IMPH MOMOINU CPEACTB KOMIIBIOTEPHOTO 3peHHs. B ocHOBY
HCCIIEIOBAHUSI TIOJIOKEHBI CIEAYIONINE TeOpeTHYeCKHEe U MPAKTHYeCKUe OCHOBBI: TEOPHSI MHOXKECTB — Uil (HOPMHUPOBAHHS OOIIETO
MIPEICTaBICHU MMHUTAMOHHBIX MOJENCH CHCTEMBI MOIACPKKH NPUHATHS PEUICHHUI; TEOpHS NMPEOUKAaTOB — il (HOPMHPOBAHUSL
JIOTHYECKOM MOJIENN MPUHATHS PEIICHHI; 3HAHUE-OPUEHTUPOBAHHbBIE METO/IBI M CPEJCTBA s3bIKa IporpamMmupoBanust Prolog — st
[IPEJCTABIICHU CHCTEMBI 3HAHMI TMOKOM MHTErpMpOBaHHOM cucreMbl, cuctemMa MatlLab — mus amamusa paGodero mpocTpaHCTBa
rHOKOH MHTETPUPOBAHHOW CHCTEMBI. B pe3yJibTaTe pa3pabOTaHHBIM SBISIETCS MaTeMaTH4ecKoe, HHPOPMALIMOHHOE U MPOTPaMMHOE
o0ecrevYeHre CUCTEMBI YIPABJICHUSI HHTEIUICKTYaIbHOTO MPOU3BOJICTBEHHOTO POOOTU3UPOBAHHOTO areHTa. [loka3aHbl BO3MOKHOCTH
MPUMECHEHHS TPEIUIOKECHHONM MOJEIM B CHCTEME VIPABICHUS WHTCUICKTYalbHBIM pPOOOTOM M YKa3aHO Ha BO3MOXKHOCTH
YCOBEPIIICHCTBOBAHUSI ITOIOOHBIX CUCTEM.
KnroueBble ciioBa: joruveckasi MoJielb, MHTEIUICKTYaIbHBIM areHT, MOOHMJIBHBINA pOOOT, TEOPHs MPETUKATOB.
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A. SKACHKOV, |. SKACHKOVA

THEORETICAL AND METHODICAL TOOLKIT FOR MANAGING THE
STAKEHOLDERS OF A PROJECT

The subject matter is the processes of managing the stakeholders of a project. The goal of the work is to develop a theoretical and
methodological toolkit that will help rationalize the work with the stakeholders of a project. The objectives of the project are to
improve the processes of managing the stakeholders of a project by analyzing the stakeholders of the project, creating a list of
stakeholders, grouping stakeholders, identifying key stakeholders and building the reserve of project stakeholders. The methods used
are the methods of strategic management in the project activity. The result of the study is modelling the process of managing the
stakeholders of a project with the help of the Allfusion Process Modeller software, which will enable systematizing the information on
the stakeholders of a project, forming the reserve of stakeholders and thereby reducing the risk of the project incompleteness. The first
step of the model is the analysis of project documentation and the creation of a list of the stakeholders of a project. Further, with the
help of the Mitchell model, the stakeholders of a project are grouped. Four key stakeholders are identified for the project, namely — a
customer, a project team, project performers, the future consumers of the project product. Contributions to the project are determined
for each group of key stakeholders as well as incentives (benefits) that stakeholders receive from the project using the ASC model.
Contributions and incentives are prioritized (by importance). Then the indicators for each contribution and incentive are determined
and this information is recorded. The next step is to create a database of the stakeholders of a project, which enables systematizing
information on the importance and the role of all stakeholders in the project. After dividing all the participants into three main
categories, namely, the owner of the process or the manager, a key participant or a performer, an observer or important participant,
they should be put in the project database. The given work presents the example of such a database organized in a table. The final step
of the model for managing the stakeholders is building the reserve of the project stakeholders and updating project documentation.
Conclusions. Improving the processes of managing the stakeholders of a project is of great importance in the current context as the

impact of stakeholders on the project is growing every year and ignoring it will be a big mistake of the project manager.
Keywords: project, project management, management of project stakeholders, theoretical and methodological toolkit,

contributions, incentives, role in the project, database.

Introduction

Managing the stakeholders of a project is a very
important component of the project management, which is
actively developing, as the role of stakeholders and their
impact on the project are growing.

A project stakeholder is a person, a group or an
organization that may influence the project, or which may
be affected by the results of a project or by certain project
objectives. [1]

Stakeholders include all participants of the project
team as well as all interested subjects, both internal and
external, in relation to the organization.

Internal subjects include company authorities, line
services, a project team, workers, trade unions, groups of
consultants and others.

External ones comprise managers of various
specialized organizations in the fields of construction,
export-import, insurance, safety engineering, job
placement, environment, financial sources such as banks,
shareholders of public funds; mass media; politics;
trade unions; church; competitors; suppliers; personnel
families.

Projects will be more successful if managers
properly match their internal resources and opportunities
with the needs of stakeholders. At the same
time, the influence of stakeholders on the success of a
project is significantly higher than in the corporate
management.

The analysis of literary sources and problem statement

approaches to managing the stakeholders of a project were
developed by H. Sylvasti, R. Youker, S. Bushuev and
others. Mathematical models for these purposes were
considered in the works by such authors as C. Bell, N.
Rackham, A. Frenkel and others [3,4].

However, many theoretical, methodological and
especially applied aspects of the project management by
the project stakeholders are not sufficiently developed,
which determines the importance of this issue.

The goal and objectives of the study are the
development of the theoretical and methodological toolkit
that will help rationalize the work with the stakeholders of
a project.

Materials and methods of the study

The theory of stakeholder management was first
worked out by E. Ariman in 1984 [2]. Common

Introducing the theory of the stakeholders of a
project into practice is based on the use of various tools
designed to analyze the stakeholders of a project and their
interaction.

The given work suggests that the Mitchell model
should be used; this model was described by R. Mitchell,
B. Agle and D. Wood in 1997 and is based on the
assertion that managers will be concerned about the
interests of the stakeholders only if it leads to better
results of the firm. The Accountability Scorecard (ASC)
system which was described for the first time by the well-
known consultant F. Nichols in 2000 is also suggested for
using. The database of the stakeholders of a project should
also be built to develop the reserve.

The given work suggests modelling the process of
managing the stakeholders of a project using AllFusion
Process Modeller, namely, building the model “Managing

© A. Skachkov, I. Skachkova, 2018
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the stakeholders of a project” on the basis of the
methodology of the project management.

The results of the study

The development of a practical toolkit for improving
the management of the project stakeholders will reduce
the risks of the project, thereby increasing the probability
of its successful implementation as the correct assessment
of a potential partner is one of the key tasks of a project
manager.

The description of results

One of the first tasks of the project manager is to
compile a list of project stakeholders. To complete the list
of project stakeholders, the project documentation should
be analyzed. A project manager thoroughly examines all
project documents such as a project plan, a project charter,
the retrospective information on similar projects, evaluates
the project product and creates the list of project
stakeholders on the basis of a detailed study.

The Mitchell model is suggested for managing
projects. This model is used for identifying the
significance of stakeholders. Stakeholders are classified
according to three attributes — power, law, urgency [5].

The attribute “Power” means the capability of a
stakeholder to obtain the desired result using force, power,
finances and emotional resources. The attribute “Law”
means the compliance with legal norms and norms of
public morality. The attribute “Urgency” means
promptness.

Depending on the amount of each of them, seven
groups are distinguished:

- inactive;

- dominating;

- controlling;

- depending;

- demanding;

- dangerous;

- determining.

A certain attribute is not permanent: the parties can
acquire or lose it after a while. Project stakeholders are
grouped according to the Mitchell model, which is
presented in Table 1.

Table 1. The examples of grouping the project stakeholders
according to the Mitchell model

A stakeholder group A stakeholder name

Determining group Customer

Dominating group Project team

Dependent group Project performers
(a repair and construction
company,
a designing agency, a recruiting

agency)

Dangerous group Future consumers of the project

product

Inactive group Local authorities

Controlling group State institutions

Demanding group Personnel

The model is graphically presented in fig. 1.

Urgency

Future
consumers of
the project
product

Local
authorities

Power

Fig. 1. Graphical presentation of the Mitchell model for the project

Four key stakeholders were distinguished on the
basis of the Mitchell model, namely,
- customer;

Personnel

Customer

Project
performers

State
institutions

- project team;
- project performers;
- future consumers of the project product.
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The system of accountability indicators (ASC —
Accountability Scorecard) is suggested for using in project
activities. ASC is developed; this system comprises an
enterprise and stakeholders are linked by contributions
and incentives. ASC is designed for finding the “balance
of interests” between a project and various stakeholders,
for studying the interrelations among various stakeholders.

Two types of interaction of a project and
stakeholders are distinguished — the contributions of
stakeholders, benefits and incentives which maintain the
project. In general, stakeholders remain interested only as
long as the project provides incentives whose value
exceeds contributions or at least compensates them.

Contributions are considered in this article as a
material, monetary, physical and other participation of
stakeholders in the project.

Incentives are benefits and compensation in any
form that provide the project to interested parties.

Thus, the project receives contributions which are
determined for each group of key stakeholders of a project
and the stakeholders receive incentives (benefits) from the
project. Contributions and incentives are prioritized (by
significance). Then, the indicators for each contribution
and incentive are determined; this information is recorded.

The example of contributions, incentives and
corresponding indicators for the basic groups of project
stakeholders is given in table 2.

Table 2. Determining contributions, incentives and corresponding indicators for the basic groups of project stakeholders according

to the ASC model

Project stakeholders

Contributions

Indicators of contributions

Incentives

Indicators of incentives

Customer

Project capital

The amount of investment

Return on investment

Net profit

Project performers

Filling of an order

Average term of work
performance

Full and timely
payment for work

Average term of
payment for work

Project team

Full

implementation of
the project

Average term of work
performance

Working schedule,
full and timely

Favourable working
conditions

payment for work

Future consumers of the
project product

Interest in the product
of the project

The share of regular
customers, the amount of
sales revenue

Availability and cost
of the project product

The price of the
product of the project
compared to
competitors

It is also suggested to create the database of project
stakeholders, which enables systematizing information on
the significance and role of all project stakeholders. The
creation of the database of project stakeholders should
start at the beginning of the project when the goal of the
project, the main project participants are known and the
charter and the project plan are created. Since the most
important task of the project manager is managing the
project environment, the database of participants should
be constantly updated.

Table 3. The example of the database of the project stakeholders

Having a list of project stakeholders, the next step of
the project manager is to group them according to the
impact they can make on the project. There are three types
of participants — the owner of the process or the manager,
a key participant or a performer, an observer or an
important participant. After dividing all participants into
three main categories, they should be put into the project
database. One of the easiest tools for creating the database
of participants is the Microsoft Excel spreadsheet.

The database of project stakeholders is given in table
3.

The type of the project participants The scale of the participants’ accountability for the project
PO KP IP F A C P Pr I
Customer + I
Project manager + + +
Project team + +
Project performers + +
Supplying firms +
State institutions +
Government +
Local authorities +
Consumers of the +
project product
Competitors +
Social groups of +
population

The type of the project participants and the level of
their impact include:

- PO - the process owner (can stop or continue a
project);
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- KP — a key participant (can delay the performance
of a project);

- IP — an important participant (people who are
interested in the project and its results and do not actively
participate in it).

Accountability for the project and making a decision
includes:

- F —a person who finances the project;

- A — a person who approves or vetoes;

- C — consultant (necessary information should be
received from him);

- P — preparation (accountability for work initiation);

- Pr — a performer (accountability for performing the
work);

- I — a person who obtains information (only
necessary information).

In the database, the positions of the manager, key
and important participants are recorded in the left part of
the table, while the specific characteristics of participants
are given in the right side of the table.

The general model “Managing the project
stakeholders” is suggested to be built using AllFusion
Process Modeller.

The diagram of the process decomposition
“Managing the project stakeholders” is given in fig. 2.
According to the model, the cycle of the process
“Managing the project stakeholders” is as follows — the
analysis of project documentation, the creation of the list
of stakeholders, the use of the Mitchell model, the use of
the ASC system, building the database of project
stakeholders, updating project documentation.

Conclusions

Thus, the processes of managing project
stakeholders are modelled using the software All Fusion
Process Modeller, which enables systematizing
information on stakeholders, forming the reserve of
stakeholders and reducing the risk of the project
incompleteness.
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Fig. 2. The diagram of the process decomposition “Managing the project stakeholders”
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TEOPETUKO-METOAWYHUA IHCTPYMEHTAPIN YIIPABJITHHS
3AHIKABJIEHUMU CTOPOHAMMU ITPOEKTY

IIpeqvMeToM € mpolecH ympaBliHHS 3alliKaBICHUMH CTOPOHAMH IMPOEKTy. MeToro poboTH € po3poOKka TeOPETHKO-METOIUYHOTO
IHCTpyMeHTapiro, SIKMH JOMOMOXKE pallioHaNi3yBaTH pPOOOTY i3 3alliKaBIEHHMH CTOPOHAMH IPOEKTy. 3aBHAHHSIM IPOCKTY €
YIOCKOHAJEHHSI TPOLECIB YNPaBIiHHS 3alliKaBICHUMH CTOPOHAaMHM IPOEKTY LUISXOM aHaji3y 3aliKaBICHUX CTOPIH IIPOEKTY,
CTBOPEHHS MEpeliKy 3aliKaBICHUX CTOpiH, TPYIMyBaHHS 3allikaBIEHHX CTOPiH, BUIUICHHS KIIOYOBHX 3alliKAICHUX CTOPiH Ta
(hopMyBaHHS pe3epBy 3alliKaBJICHHX CTOPIH MPOEKTy. B sKocTi MeToxiB MOCHIHKEHHS TNPOMOHYEThCS 3aCTOCYBAaTH METOIH
CTPATETiYHOTO YIPABIIHHA B MPOEKTHIA MisIbHOCTI.  Pe3yiabTaToM MOCHIKEHHS € MOIETIOBaHHS TPOLECIB YIPaBIiHHA
3alliKaBICHIMUA CTOPOHAMH IIPOEKTY 3a JomoMoror mporpamaoro mpoxaykry AllFusion Process Modeller, mo mo3Bonuts
CHCTEeMaTU3yBaTH 1H(OpMaIilo MIOA0 3alliKaBICHHX CTOPiH MPOEKTY, cHopMyBaTH pe3epB 3alliKaBICHHX CTOPIH 1 THUM CaMUM
3MEHIINTH PU3UK He3aBepLICHHs NpoekTy. [lepimyM KpokoM MoJiei € aHalli3 MpOeKTHOI NOKYMEHTAIlli Ta CTBOPEHHS IepertiKy
3aI[iKaBIEHUX CTOPiH mpoekTy. [ani 3a JomoMororo Mozeni MiTdesia mpoBeieHO IPYIyBaHHs 3alliKaBJIeHUX CTOPiH NpoekTy . byio
BU3HA4YEHO YOTHPH KIIIOUOBI 3alliKaBJICHI CTOPOHH JUIS TPOEKTY, a CaMe. 3aMOBHUK, KOMaH/1a IPOEKTY, BUKOHABIII IIPOEKTY, MalOyTHI
CIIO’KUBAYi IPOAYKTY MPOEKTY. J[JIsi KOXKHOI TPyIH KITIOYOBHUX 3aI[iKaBICHUX CTOPiH BU3HAYAI0 ThCS BHECKH, SIKi MMPOEKT OTPUMYE BiJ
HUX, 1 CTHMYyNH (BHUTOIH), SIKi OTPUMYIOTH BiJI TPOEKTY 3allikaBJIeHI CTOPOHH 3a JOIOMOTor BHKOpUCTaHHA Mozaenmi ASC.
[IpoBoaUTECS paH)KyBaHHS BHECKIB 1 CTUMYIIB 32 MPIOPUTETOM (BaXKIUBICTIO). Jlani BH3HAYEeHHs TTOKa3HUKIB JJIsi KO)KHOTO BHECKY 1
cTuMyny 1 us iHpopMmais Qikcyerses. HacTymHUM KpOKOM MPOTIOHYETHCS CTBOPHUTH 0a3y AaHUX 3alliKaBICHUX CTOPIH MPOEKTY, M0
JTaCTh MOXKJIMBICTh CHCTEMATH3YBATH iH(POPMAIIIIO I[0JJ0 BAXKIMBOCTI 1 pOJIi B MPOEKTI BCiX HOTO 3aIlikaBleHUX CTOpiH. [licisg momairy
BCIX YYaCHHKIB Ha TPHM OCHOBHI KaTeropii, a came: BJIACHHK IIPOLIECY YM PO3HOPSIHMK, KIFOYOBHH YYaCHHK YW BHUKOHABEIb,
CIoCTepirady 4M BaKJIMBUN YYaCHHK, IX HEOOXimHO 3aHecTH B 0a3y JaHUX MPOEKTy. B mpeiacTaBicHili poOOTI HaJaHO MPHKIAT
Tabnuii Takoi 0asu manuxX. OCTaHHIM KPOKOM MOJENI YIpaBIiHHS 3alliKaBJCHHMMH CTOPOHAMHU IPOEKTY € (POPMYBaHHS DPE3EPBY
3aI[iKaBICHUX CTOPiH MPOEKTy Ta OHOBJICHHS IPOEKTHOI IOKyMeHTallii. BHCHOBKH: TakuM YHMHOM, YJOCKOHAJICHHS MHPOLECIB
YIPaBIIiHHS 3alliKaBICHUMH CTOPOHAMH MTPOCKTY € JOCHTh aKTyaJbHUM B Cy4aCHHX YMOBaX, TaK SIK BIUIMB CTEHKXOJAEPIB HAa MPOCKT
3 KO)KHHM POKOM POCTE, i He BpaXOBYBaTH Lie Oy/ie BEIHKOI TIOMHJIKOI MEHEIDKepa MIPOEKTY.

Kiro4oBi ciioBa: TpoekT, YpaBiIiHHS MPOEKTaMH, YIPABIIHHS 3alliKaBJICHUMH CTOPOHAMH HPOEKTY, TEOPETUKO-METOANYHUH
IHCTpYMEHTapiil, BHECKH, CTUMYJIH, POJIb B TIPOEKTI, 0a3a JaHUX.

TEOPETUKO-METOAWYECKHUIA UHCTPYMEHTAPUM YIIPABJIEHUS
3AUHTEPECOBAHHBIMU CTOPOHAMMU INMPOEKTA
HpeﬂMeTOM SABJIAIOTCA TPOLECCHI YIPABJICHUA 3aUHTCPCCOBAHHBIMU CTOPOHAMHU MPOCKTA. He.ﬂblﬂ pa6OTLI SABIISICTCSL pa3pa60TI<a

TEOPETUKO-METOANICCKOTO HHCTPYMEHTAPHsS, KOTOPBIA MOMOXET PaIllMOHATM3UPOBaTh pabOTy ¢ 3aHHTEPECOBAHHBIMH CTOPOHAMH
poeKkTa. 3aJavyaMM MPOEKTa SIBJSAETCS YCOBEPIICHCTBOBAHHME IPOLECCOB YIPABICHHS 3aHHTEPECOBAHHBIMHU CTOPOHAMH IPOEKTA
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MyTEeM aHalli3a 3aWHTEPECOBAHHBIX CTOPOH TIPOEKTA, CO3JAHUS TIIEPCYHS 3aWHTECPECOBAHHBIX CTOPOH, TPYIIHPOBAHUS
3aWHTEPECOBAHHBIX CTOPOH, BBIJICICHUS KIFOUCBBIX 3aWHTEPECOBAaHHBIX CTOPOH W (DOPMHUPOBaHHS pe3epBa 3aMHTEPECOBAHHBIX
CTOPOH TpOeKTa. B KadecTBe METOA0B MCCIICIOBAHUS IPEAIAracTCsl IPUMEHUTh METOJIbI CTPATETHUYCCKOTO YIPABICHUS B IIPOCKTHOM
NeSITCILHOCTH. Pe3yJbTaTOM HCCICIOBAHHS SIBISICTCS MOJCIUPOBAHHE MPOIECCOB YIPABICHUS 3aWHTEPECOBAHHBIME CTOPOHAMH
MMPOEKTa C TIOMOIIBI0 MporpaMmuoro mpoaykra Allfusion Process Modeller, 94To MO3BOJUT CHCTEMATH3UPOBATH HH(OPMAIIUIO
OTHOCHTEIIHHO 3aWHTEPECOBAHHBIX CTOPOH MPOEKTa, CHOPMHPOBATH PE3EPB 3aHHTEPECOBAHHBIX CTOPOH U TEM CaMBIM YMEHBIIHTH
PHCK He3aBepIeHUs] MPOeKTa. [IepBBIM IIArOM MOJETH SIBISICTCSl aHAIM3 MPOCKTHOH MOKYMEHTALMM W CO3JaHHS HEePEdHs
3aMHTEPECOBAHHBIX CTOPOH MpoeKkTa. Jlanblie ¢ MOMOIIBI0 Mojaend MuTdeiia MPOBEACHO TPYMIMPOBAHHE 3aHMHTEPECOBAHHBIX
CTOPOH TIpOeKTa. BBUTIO OmpeeneHo YeThIpe KITF0UYEBhIC 3aMHTCPECOBAHHBIC CTOPOHBI IS TIPOCKTA, & MMEHHO: 3aKa34MK, KOMaH/Ia
MIPOCKTa, UCIIONHUTEIN MPOCKTa, OYyAYIIHE MOTPEOUTETN MPOAYKTa MpoeKkTa. [ KaIoW IpyTITbl KITFOYEBBIX 3aWHTEPECOBAHHBIX
CTOPOH OIPEICISIFOTCS B3HOCHI, KOTOPBIC TPOEKT IMOJIY4aeT OT HUX, M CTHMYJBI (BBITOJBI), KOTOPBIC IMOIYYAIOT OT IMPOCKTa
3aWHTEPECOBAHHBIC CTOPOHBI C TOMOIIBI Hcmonb3oBaHus Mojenn ASC. [IpoBomurcss pamHKHpOBaHHE B3HOCOB U CTHMYJIOB 32
MIPUOPUTETOM (BaXKHOCTHIO). Jlanee ONMpeAensioTesl MoKa3aTedn A KaKIOro B3HOCA U CTHMYJa M 9Ta uHbopManus GpUKCHpyeTcs.
CreayomuM IaroM MpeiaraeTcsi Cco3faaTh 0a3y [JaHHBIX 3aHHTEPECOBAaHHBIX CTOPOH MPOEKTa, YTO JACT BO3MOXKHOCTH
CHCTeMaTU3UPOBaTh HH(POPMAIIUIO OTHOCHTEIILHO B)KHOCTH M POJIH B MIPOEKTE BCEX €r0 3aMHTEPECOBAHHBIX CTOPOH. [locie aeneHus
BCEX YYaCTHMKOB Ha TPH OCHOBHBIX KAaTerOPHH, a MMEHHO: BIaJeliel] MpoIecca WM PaclopsAUTeNb, KIOYEBON YYaCTHHK WIIH
WCTIOJIHUTEIb, HAOII0IaTellh WIH BaKHBIN YUACTHUK, UX HEOOXOJAMMO 3aHECTH B 0a3y JaHHBIX MPOeKTa. B mpencraBieHHO# padoTe
MPEJOCTABJICH MPUMEP TaOJMIBI TakoW 0a3bl JaHHBIX. [lociemHeil maroM MOJETH YNpaBICHUS 3aMHTEPECOBAHHBIMH CTOPOHAMHU
MPOCKTa SIBISIFOTCS (DOPMHUPOBAHUS Pe3epBa 3aMHTCPECOBAHHBIX CTOPOH MPOCKTa W OOHOBJICHHE IMPOCKTHOW JOKYMEHTAILIUH.
BbIBoBI: TAKUM 00pa30M, YCOBEPIICHCTBOBAHUE MPOIIECCOB YIPABJICHHS 3aHHTEPECOBAHHBIMU CTOPOHAMH MPOEKTA €CTh JIOBOJIBHO
aKTyaJbHBIM B COBPEMEHHBIX YCIIOBHUSIX, TaK KaK BIMSHHUE CTEHKXOIIEPOB Ha MPOEKT C KaKAbIM IOJOM PACTET, U HE YUUTHIBATH 3TO
Oyzaet OonbIION OMMOKON MEeHeKepa MPOeKTa.

KiioueBbie c10Ba: MPOEKT, YIpaBICHHE MPOCKTAMH, YIPABICHHE 3aHHTEPECOBAHHBIMHU CTOPOHAMHU IMPOEKTA, TEOPETHKO-
METOMYECKHI HHCTPYMEHTAPHiA, B3HOCHI, CTUMYIIBI, POJIb B TIPOEKTE, Oa3a JaHHbIX.
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V. FILATOV, S. DOSKALENKO

ON THE APPROACH TO SEARCHING FOR FUNCTIONAL DEPENDENCES OF
DATA IN RELATIONAL SYSTEMS

The subject matter of the study is information systems built on the basis of relational databases. The goal of the article is to develop a
method for re-engineering relational databases that takes into account implicit interrelated functionally dependent data that affect the
structure of the logical model. The following results are obtained: the approach to identify previously unknown functional
dependencies based on the analysis of a set of relational database data is suggested; the classes of tasks of reengineering relational
databases are specified; the stage of developing the target logic diagram which is common for the problems of adaptation and
refactoring was studied; the sub-task of checking if the logic diagram of the relational database corresponds to the third normal form
within this stage is considered using the synthesis method; it is shown that the solution of this task involves a number of difficulties,
in particular, it is necessary to find a set of functional dependencies that are performed on the current instance of the data of a
relational database; the approach for finding a set of functional dependencies from an instance of the data of a relational structure is
suggested. The direction of further research can be the support of empty values at the stage of identifying functional dependencies as
well as the issues of data transfer without any loss from the initial structure of the database to the target data obtained as a result of
applying the methods of re-engineering. Conclusions. The approach is suggested to identify previously unknown functional
dependencies which are based on the analysis of a set of relational database data. The first step is to get a set of functional
dependencies for each relationship. The similar operation for the universal relation of the target database is performed at the second
step. At this step, functional dependencies among the attributes of different relationships, that is the interrelationships among the data
that were established during the information system operation, can be identified. The method for determining their information
novelty is suggested; this method consists in verifying the membership of the functional dependencies of the universal relation while
discovering the union of sets of dependencies of individual relations. A promising direction for further research is the development of

methods to implement the technology for verifying if the obtained dependencies correspond to the logical model of the domain.
Keywords: reengineering, relational database, functional dependence, discovering dependences, universal relation, closing

functional dependencies.

Introduction

The rapid development of information technology
has led to major changes in all stages of the life cycle of
information systems (IS), in particular, at the stage of
support and  maintenance.  Constantly  changing
requirements in the condition of shortened terms of
development adversely affect both the quality of the
product and the further opportunities for its development
and maintenance. Situations often happen when further
support for individual components or the whole system
becomes extremely difficult because of the significant
complexity of the internal structure while the design of a
new system that can meet current requirements is
inappropriate for a number of reasons (economic or time
factors and so on). One way to solve such problems is to
carry out re-engineering, whose goal is to improve the
characteristics of the initial IS based on a preliminary
analysis of the IS current state and its individual
components [1].

The basic problems of information system design

The development and implementation of many
modern large information projects are usually long, their
cost exceeds the planned one and the final product can be
unreliable and difficult to maintain. All this leads to the
situation that is known as the “software crisis”. Although
the crisis was first mentioned in the late 1980s, even after
30 years it still cannot be bridged over.

Some of the reasons for the general problem of
designing complex information systems are as follows:

- the development of about 40% of systems fails to
be successful or stops before the work is completed;

- business interests are rationally integrated and the
developed information technology is used only in 25% of
systems;

- only 20-30% of information systems meet all the
criteria for achieving success.

The major failures in developing software have been
caused by the lack of the complete specification of all
requirements within the design phase, the shortage of
acceptable development methodology or by the fact that a
general global project is not sufficiently divided into
separate components that can be effectively controlled and
managed.

In the case of the partial implementation of the
requirements of users of the information system or a
change in the business process to such an extent that the
system ceases does not meet the requirements of users any
more, several options of the development are possible:

- developing a new system;

- modifying (developing) the existing system (legacy
system);

- reengineering the existing system (legacy system).

The first option is the simplest and preferable for the
developer but does not satisfy the requirements of users
because additional time and financial resources are
required; besides, there are development risks and the
risks of loss of the accumulated information within the life
cycle of the used IS. The re-engineering of legacy
information systems requires that experts in the field of
information systems and technologies should be engaged,
which makes the work overcomplicated. There is an
opinion that in most cases it is easier to develop a new
system than to re-engineer it. This is connected with the
qualification of specialists who need to be involved in
work. Their skills should be sufficiently high level to
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solve a set of design problems and create a modified
information system [1].

Re-engineering of information systems in general
and databases, in particular, has become an object of close
attention and active studies. To expand the functionality
and improve the performance of available systems, the
process of re-engineering requires determining and
understanding all the components of such systems. The
database, which is a part of the system, is the most
important component of the information system.
Nowadays, relational databases (RDBs) are dominant and
the vast majority of available software applications and
services use them. This is the reason for selecting the
RDB as the object of the research.

Current studies in the field of this topic were
analyzed. The main areas of development are re-
engineering of the logic diagram with the help of an
intermediate representation such as an ER-model or own
metamodels and applying of a set of pre-set rules for
translating model objects in RDB designs, re-engineering
of obsolete databases; extracting the structure of both
obsolete and relational databases and presenting it as a
conceptual data model, in particular, an ER-model [2, 3].

This article examines the task of identifying
information about the relationships among data that could
be established during the operation of the database.
Relationships are represented as dependencies of various
types, which can then be used as input data for the
methods of re-designing the RDB. To achieve this,
methods for restoring the data structure conditioned by
their interrelations are being developed for later analyzing
and transferring data to a modern platform, usually
relational one. The data are of the greatest value, therefore
a range of measures described above is aimed at
minimizing the loss of meaningful information during the
transfer process. Another area of interest is the support
and maintenance of modern RDBs.

Methods to identify the relationships among the data
preferentially use functional dependencies (FD) as a
means of representing such relationships [4]. This happens
due to the fact that functional dependencies enable
representing in the simplest possible manner the
relationships among the objects of the target subject
domain. Other types of dependencies that are taken into
account are inclusion dependencies and multi-valued
dependencies but their use and methods of detection are
not considered in this paper. It should be noted that the
mentioned methods are directed primarily at using in data-
mining systems and focus on identifying approximate
functional dependencies that enable presenting probable
links that have a certain error [5]. In this paper, the use of
such methods also makes it possible to obtain a set of
strict FDs, that is, valid for the entire set of input data at
the time of processing.

Problem statement

task of discovering hidden dependencies is an integral part
of the task of re-engineering and refers to the stage of
preliminary collection of information about the target
RDB. The described method is a variant for making an
automated decision directly oriented to the detection of
new dependences in the data generated by the target area

[6].

Discovering hidden dependences

This article deals with the methods for solving the
task to identify previously unknown functional
dependencies from a set of data of the target RDB, which
will be definitely correct at the time of processing. The

Initial data for solving the set task are — the logic
diagram of a relational database X ={c;},i =1,n, where
o; is a diagram of one relation that is a DB part, n is a
number of relations; the diagram of relations
o; =<R;,F >, where R; is the medium of relations
(many attributes), F; is a set of functional dependences

(FD) that meet this relation. P =
relations of the target DB.

The functional dependence of A — B type indicates
that for any two tuples u,v of a certain relation p, there
is the conclusion u(A)=v(A)=u(B)=v(B). As an
associated example, the logic diagram X ={ocy,0,} is
considered, this diagram comprises two diagrams of
relations: o, =<R ={AB,C}, F, >0, =<R, ={C,D}, F, >.
Let us assume that there is no information about F,F, or
it has been lost. A set of FD that meet these relations can
be obtained using the method of FD detection from
instances of target relations, in particular, Tane method
whose principles and methods of implementation are
detailed in [7, 8]. When this method is used, a set of
minimal FDs that meet a set of data in the relation at the
moment of processing can be obtained. A minimal FD is
the FD of the X Y, X={A,..,A}Y ={B,,...,B}
type that does not contain a set of Z = X where Z —>Y
is true. Trivial FDs of the A — A type are neglected by
the used method as they are not significant. Let us
consider the example; the relations p,, p, are presented
below:

.,i=1n} is a set of

P1 P>
A B C C D
1 1 1 1 1
2 2 1 2 1
1 2 2 3 1
1 3 3 4 1
3 1 1
4 2 2
2 2 4

Using Tane method, the following sets of FD for the
given relations F, ={AC — B},F, ={C — D}are
obtained.

Taking into considerations sets of FD for F and F,,

a set of FD diagram X is as follows:

2
Fy =|JFR ={AC — B,C — D}; the medium of universal
i=1
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relation R={R, u...uUR,} for the target example is as

follows: R=R, UR, ={A B,C}uU{C,D}={A B,C,D};
The universal relation can be obtained through the

natural combination of all relations that are included in the

diagram. The result of this combination for the example is
presented below.

Table 1. Universal relation

A B C D
1 1 1 1
2 2 1 1
1 2 2 1
1 3 3 1
3 1 1 1
4 2 2 1
2 2 4 1

Using Tane method for the obtained universal
relation, the following FDs are  discovered:

F. ={AC»>B,C >D,A—>D,B—>D}. This set
contains all minimal FDs that are included in F; as well

as additional earlier unknown FDs F; ={A— D,B — D}.

Consequently, a set of FD of the universal relation for the
logic diagram X can be expressed as follows:

Fy =F; UF, where Fy is a set of FDs that meet the

initial relations ¥, and Fy is a set of additional FDs.

It is necessary to determine whether FDs from a set
of F, can be derived from F; or they are new
information. To do this, it is suggested that the method of
checking if FD corresponds to the closure (F;)" should be

used; this method was offered by D. Meyer in [9] —
solving the problem of membership. The principle is as

follows: as F* building is connected with sorting out all
the subsets of attributes that belong to F and has an
exponential complexity, it is suggested that F should be
built — the closure on a set of attributes. F - closure of a

set of X is such a set of attributes X* where
X > X*eF* and there are no attributes in R that

would depend on X but would not belong to X* [10].
The implementation of the method of building F - closure
has a linear complexity. Thus, the method of checking if

FD X —Y belongs to the closure F* consists of
building F- closure of X* and determining if the
expression Y < X'is true. If the expression is true,

X —>YeF",
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Let us consider the example: to check if A—»D
belong to F;, A"should be built. According to [8],
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way. Thus, a set of discovered dependences FZ' is non-

derivable and therefore if new information [11,12].

It should be noted that this approach does not ensure
that new dependences fully correspond to the target area.
As it is based on a set of data which are included in RDB
at the moment of processing and does not take into
consideration their semantics, there is a major risk that
random FDs can be obtained. A random FD is a FD which
is not correct for a particular subject area (for example, the
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child) and can be removed at any moment by changing or
adding the tuples of dates that contradict the discovered
dependence in the process of RDB operation [13].
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modelled by the considered RDB. This work does not
consider the solution of this task, this is the area of further
studies. An expert assessment can be used as a way for
solving this task. Or a numerical criterion for each single
FD can be used, which enables establishing a threshold
value, and dependences that are below this value are
considered as random ones.

Conclusions

This paper suggests the approach to identify
previously unknown functional dependencies, which is
based on the analysis of a set of relational database data.
The first step is to obtain a set of FD for each relationship.
The similar operation is performed for the universal
relation of the target RDB at the second step. At this step,
the FD among the attributes of different relationships — the
relationship among the data established in the process of
the RDB operation can be discovered. The method for
determining their information novelty is suggested; this
method consists in checking if the FZ of the universal
relation participates in closing the union of FD sets of
individual relations.

The area for further studies is the development of
methods and means for checking if the obtained
dependencies are correct for the subject area, which is
modelled by the considered RDB.
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PO OJIVH MIAXIJ A0 MOIIYKY ®YHKIIOHAJIBHUX 3AJIEXKHOCTEN
JAHUX Y PEJAINIAHUX CUCTEMAX

Ipeamerom mocmiKeHHs € iHPOPMAIliiHI cUCTeMH, MOOYI0BaHI HAa OCHOBI PENSIMIMHUX 0a3 AaHuUX. MeTo CTaTTi € PO3pOOUTH
METOJl ISl PEIHKUHIPUHTY peJAIifHUX 0a3 JaHWX, IO BpaxOBYe HESBHI B3a€MOIMOB'sI3aHI (DYHKIIOHAILHO 3aJeXKHI JaHHI, AKi
BIUTMBAIOTh Ha CTPYKTYpy JioriuHoi Mozemi. OTpuMaHi Taki pe3yJbTaTH: B CTATTi 3alPOIOHOBAHO MiAXiN 10 BUSBICHHS paHilIe
HeBiToMHX (YHKIIOHATBHUX 3aJIeKHOCTEH, SIKMI IPYHTYEThCS Ha aHaji3i Oe3miui JaHWX penduiiHoi 0a3u naHux. BumineHo kimacu
3aBJaHb PEIHKHUHIPUHTY PeIAliiHUX 0a3 JaHWX; JOCHIIKEHUH eTan (opMyBaHHS IIJTLOBOI JIOTIYHOI CXEMH, KA € CHUTBHOIO UIs
3a7a4 ajganrarilii Ta pedaxkropinra. Po3risiHyTo mig3aBaaHHs MePeBipKU BiAMOBITHOCTI JOTTYHOT CXEMH PEIIAIiHOT 6a3u JaHUX TPETii
HOpMaJIbHI (OpMi B Mekax JaHOro eramy 3a JOIOMOrOI0 METOJAy CHHTEe3y; MOKa3aHo, Io i pillleHHs IMOB’s3aHE 3 HHU3KOIO
TPYIHOILIB, 30KpeMa, HEOOXiJHICTIO 3HAXOKEHHS Oe3miui (yHKIIOHATIBHUX 3aJeKHOCTEH, IO BHKOHYIOTHCS Ha MOTOYHOMY
EK3eMIUBIPI JaHUX JesKol pessiuiiinol 6a3u AaHuX. 3anporoHOBAHO MiaXi I 3HAXOPKEHHs 0e3Miui GyHKIIOHATBHUX 3aJIKHOCTEH
3 IPUMIpPHHUKA JAHUX PeIsLiitHOT cTpyKTypu. HanpsiMKOM A7 TOJAJIbIINX AOCTIIKEHb MOXKE CTaTH peaii3alis MITPUMKH MOPOKHIX
3Ha4YeHb Ha eTarli BUSBJICHHS (DYHKIIOHANBHUX 3aJICKHOCTEH, a TAKOXK MUTaHHS MEPEeHECeHHs JaHuX 0e3 BTPAT 3 BUXiJHOI CTPYKTYpH
0a3u IaHWX B IUTHOBY, OTPHIMAaHY B PE3YJIbTATi 3aCTOCYBaHHS METOMIB PEIHKUHIPHHTY. BuCHOBKH. B po00Ti 3anpOImoOHOBaHO MMiaXig
IO BUSIBJIICHHS PaHillle HEBIIOMHX (DYHKIIOHAIBHUX 3aJIC)KHOCTEH, SIKMH IPYHTYETBhCS Ha aHami3l Oe3nmidi JaHWUX persliiiHol 6a3u
naHux. IlepmimM KpoKOM € OTpHMaHHs 0e3nidi (YHKIiIOHATbHUX 3aJeKHOCTEH A KOXKHOro BimHomieHHs. Ha npyromy kpoui
MPOBOANTRCS aHAJIOTIYHA OTIEpallist U1 YHIBePCATbHOTO BiHOMICHHS 1aHOi 0a3u maHuX. Ha 11boMy KpOIli CTa€ MOYKJIMBHM BHSIBIICHHS
(GYHKLIIOHANBHI 3aJIOKHOCTI MK aTpuOyTaMH pi3HMX BIZHOCHH — B3a€MO3B’S3KY MDK JAQHWMH, sIKi BCTAHOBHJIMCS B IIPOLECi
GbyHkuionyBaHHs iH(opMaIiiiHOT cucTeMH. 3alpoNOHOBAHO CMOCIO BHM3HA4YEeHHs iX iH(GOpMaUifiHOT HOBH3HM, SIKMH MHOJSrae y
nepeBipii wieHcTBa (QYHKIIOHANIBHUX 3aJI€KHOCTEH YHIBEpCaJbHOTO BiJHOIICHHS B 3aMHKaHHI 00’€IHAHHS MHOXXHH 3aJIeKHOCTEil
OKpeMUX BigHOCHH. [IJi MOJANbIIAX JOCIIIKEHb MEPCHEKTUBHUM HANpPSIMKOM € PO3po0Ka METOMIB M pealizalii TeXHOJOTii
MEPEBIPKHA OTPUMAHUX 3aJIC)KHOCTEH Ha MPeIMET BiIMOBITHOCTI JIOTIYHOT MOJIENi IPeIMETHOT 00JIacTi.

KniouoBi ciioBa: peimKuHIpHHT, pensiiiHa 6a3a qaHuX, (YHKIIOHANbEHA 3aJIeKHICTh, BUSBICHHS 3aJIC)KHOCTEH, YHIBEpCalIbHE
BiJTHOIIEHHSI, 3aMHKaHHS (yHKI[IOHATEHUX 3aJICKHOCTEH.
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OB OJTHOM MOJXO/IE K IIOUCKY ®YHKIIMOHAJBHBIX 3ABUCUMOCTEM
JAHHBIX B PEJIAAIIMOHHbBIX CUCTEMAX

IIpeameTom HccaenoBaHMs SBISIOTCS MH()OPMAIMOHHBIC CHCTEMBI, TIOCTPOCHHBIC HA OCHOBE PEIIIIMOHHBIX 0a3 naHHbIX. Llesbio
CTaThbHM SIBISIETCSL pa3paboTaTh METOJ JUIsl PEUHKMHUPHUHTA PEISIUMOHHBIX 0a3 JaHHBIX, YYUTHIBAIOUIMM HaJIMYUE HESIBHBIX
B3aUMOCBSI3aHHBIX () YHKIIMOHAIBHO 3aBUCHMBIX JAHHBIX, KOTOPBIC BJMSIOT Ha CTPYKTYpPy JOTHYecKod Mopenu. IlomydeHbl
CIIEAyIOIINE Pe3yJabTaThl: B CTAThE IMPEUIOKEH MOAXOJ K BBIBICHHIO paHEe HEU3BECTHBIX (DYHKIMOHANBHBIX 3aBUCHMOCTEH,
KOTOPBIl OCHOBBIBACTCSI HA AHAIHM3E¢ MHOXKECTBA JTAHHBIX PEIIUOHHON 0a3bl JaHHBIX. BBIIENCHBI KIacChl 3a7a4 PEHHKUHUPHHTA
PEISIHOHHBIX 0a3 NAHHBIX; WCCIIENOBAH 3Tar (OPMHUPOBAHHS IEJICBOI JOTMYECKOW CXEMBI, KOTOpas sSIBISICTCS oOmied i 3amaaq
ajganTanuy B pedakropuHra. PaccMoTpeHa Toj3a/iadya MPOBEPKH COOTBETCTBHSI JIOTHYCCKON CXEMBI PEIIIIUOHHON 0a3bl TAHHBIX
TpeTheil HOpMaIbHOM (popMe B paMKax JTJAHHOTO 3Tala ¢ IIOMOIIBI0 METO/Ia CHHTE3a; MOKAa3aHo, YTO €€ PEHICHUE COTPSIKEHO C PSAIOM
TPYAHOCTEH, B YaCTHOCTH, HEOOXOIMMOCTBIO HAXOXICHHS MHOXECTBA (DYHKIHOHAIBHBIX 3aBUCHMOCTCH, BBIMOJHSIOMMXCS Ha
TEKYIIEM 5SK3EMIUIIPE JTaHHBIX HEKOTOPOH pENSIUMOHHOW 0a3bl JaHHBIX. [IpeayioskeH MOAXO0J Uil HAXOKICHHUS MHOMKECTBA
(h)YHKIIMOHAJIBHBIX 3aBUCUMOCTEH M3 DK3EMIUIApA JAaHHBIX PEISIMOHHONW CTPYKTYpbl. B KadecTBe HampaBieHHS U JaTbHEHIIMX
HCCIICIOBAHUH MOYKHO BBLICIUTH PEAIM3aLUIO MOIICPIKKU MYCThIX 3HAYCHUH Ha ATaIle BhISBICHUS (YHKIIMOHAIBHBIX 3aBUCUMOCTEH,
a TaK)Ke BOIPOCHI MEPEHOCa JaHHBIX 0€3 MOTeph M3 MCXOJHOW CTPYKTYphI 0a3bl AAHHBIX B LICJEBYIO, MOJIYYCHHYIO B Pe3yjbTaTe
MPUMCHEHHUST METOJIOB PCHHXKUHHPHHTA. BbIBoABL. B pa0oTe mpeayioxkeH TMOAXOA K BBIABICHUIO paHEE HEH3BECTHBIX
(YHKIIMOHATIBHBIX 3aBUCHMOCTEH, KOTOPBII OCHOBBIBACTCS HA aHAJM3¢ MHOXKECTBA JAHHBIX PCIIIUOHHON 0a3bl JaHHBIX. [lepBbIM
[IaroM SIBJISICTCS MOJYYCHUE MHOYKECTBA (DYHKIIMOHATIBHBIX 3aBUCUMOCTEH I KaXXI0TO OTHOIICHUs. Ha BTOpOM Iiare mpoBOIUTCS
aHAJIOTMYHAsl OIepalys Ul YHUBEPCAITLHOIO OTHOIICHUS pacCMaTpuBaeMoil 0a3bl JaHHBIX. Ha 3TOM 11are cTaHOBUTCS BO3MOYKHBIM
BBISIBUTH (DYHKIIMOHAJIBHBIC 3aBUCUMOCTH MKy aTpUOyTaMH pPa3IUYHBIX OTHOIICHHWH — B3aMMOCBSI3H MEXKIAY JaHHBIMH, KOTOPBIC
YCTAHOBWJIMCH B mpolecce (QYyHKIMOHUPOBAHHS HH(POPMAIMOHHOW CHUCTeMbl. [IpemnoykeH crmoco0 ompeaeneHus HX
HMH(OPMAITMOHHOW HOBU3HBI, KOTOPBIA COCTOMT B IMPOBEPKE WICHCTBA (DYHKIIMOHAIBHBIX 3aBUCUMOCTEH YHHBEPCAILHOTO OTHOLICHHMS
B 3aMbBIKaHUN OOBETUHEHHS MHOXKECTB 3aBUCHMOCTEH OTAENBHBIX OTHOMICHWH. /Iy mampHEWIIMX MCCIeJOBAHUI MEPCIIEKTUBHBIM
HATpaBIICHUEM SBIISCTCS pa3paboTKa METOIOB IS PCAU3allMid TEXHOJOTUH TPOBEPKH IMOJYYCHHBIX 3aBHCHMOCTEH Ha MPEeaMeT
COOTBETCTBHS JIOTHUECKON MOJICITH MPEIMETHOM 00IaCcTH.

KnrwoueBbie ciioBa: peHHXUHUPUHT, PEIAIHOHHAS 0a3a JaHHBIX, QYHKIIMOHAJIbHAS 3aBUCHMOCTh, BBISIBICHUE 3aBUCHMOCTCH,
YHHBEPCAITBHOE OTHOIICHHE, 3aMbIKaHUE () YHKIIHOHATBHBIX 3aBUCHMOCTCH.
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OPTIMIZING THE TECHNOLOGY OF RECONDITIONING LARGE HIGH
PRECISION GEAR RIMS

The subject matter of the research is issues related to the optimization of the technology for reconditioning large-size high precision
gear rims of the drives of mining complexes, mine lifting equipment, heavy vehicles; these issues are a perspective trend for reducing
the cost of reconditioning and operation of expensive unique equipment. The goal is to ensure intensifying production processes,
increasing workloads and speeds, reducing the deterioration of high precision gear rims. The objective is to develop a new technology
to optimize reconditioning large high precision gear rims. To achieve this, the following method is suggested — to machine gear rims
after they have been surfaced by pre-milling with special hob cutters with a prominence and by final machining the teeth with special
cutters equipped with hardmetal inserts that process teeth along the line of engagement, which does not require making full-length
cutting teeth and increases the quality of machining, the durability of hardmetal milling cutters. The process of reconditioning of large
high precision gear rims is a resource-saving technology, as compared with manufacturing new parts, this technology considerably
reduces the cost of materials for manufacturing, decreases a number of process steps, reduces the cost of machining equipment, tools,
cutting and measuring instruments. The smooth operation of a gear train can be ensured only at a constant gear ratio but due to
manufacturing and operational errors, the gear ratio is not constant at every time, which intensify the deterioration of large high
precision gear rims. The following results are obtained. The possibility and practicability of using hob cutters with a prominence (m =
20-28 mm) while rough cutting the worn and reconditioned large gear rims was proved. To obtain the necessary durability of rough
milling cutters, it is recommended that the prominence angle be set within 8-10°. The use of hardmetal hob cutters for finishing makes
it possible to increase the performance rate by 2 to 3 times as compared to high-speed cutters of other designs and to obtain the
necessary quality and precision of manufacturing worn and reconditioned large gear rims. Conclusions. The technology for the
optimization of reconditioning large high precision gear rims with the use of special and universal hardmetal single- and double-flute
cutters that have both re-sharpened cutting elements and disposable rotary tools was developed and introduced.

Keywords: new optimization technology, reconditioning large gear rims, high precision, hob cutters with a protuberance,
special cutters, machining tooth along the line of engagement, improving the quality of machining.

Introduction accumulates. These phenomena lead to a gradual change

in the size and shape of a part. The techniques for
reconditioning the parts and joint connections are
resource-saving, as compared to the manufacture of new

The performance of mining complexes, mine lifting
equipment, heavy vehicles is gradually getting worse due

to the deterioration of their equipment in the process of
operation. Among them, there are large high precision
gear rims. Such large gears can have failures and
malfunctions that are fixed in the course of various
types of reconditioning and repairing activities. To ensure
high-quality recovery, a new technology for the
optimization of reconditioning large high precision gear
rims is suggested.

The service life of fast-wearing large gear trains
determines the prove-in performance of expensive
machines. Stopping equipment to replace worn large gear
trains with new ones leads to a significant decrease in
labour productivity, disrupts the rhythm of the production
process, causes hon-productive metal costs to manufacture
new parts and results in the need for special maintenance
teams.

Analysis of literary sources and problem statement

Modern trends in intensifying of production
processes, increasing workloads, speeds, temperatures
lead to faster deterioration of parts, and along with the
need for production automation, give points to the
problem of increasing the service life of quickly
deteriorated machine parts [1, 4, 7, 9], so most of the parts
that are connected with other parts wear out fast. This
process results in material damage when the material
scales off the solid surface and its friction strain

parts, the costs for materials in manufacturing are
significantly reduced, a number of technological
operations is decreased, the costs for machine tools,
devices, cutting and measuring equipment as well as for
labour remuneration of workers are reduced [2, 3, 5, 10].
A part that has toothed surfaces is known to be under
cyclic and dynamic loads while operating, which
leads to the damage of working surfaces. The smooth
operation of the gear train can be ensured only at a
constant gear ratio but due to manufacturing and operation
errors, for example, the deformation of teeth, the gear
ratio does not remain constant at every time [6, 8, 11].
Moreover, dynamic loads or interference generate an
additional  negative  impact. The  deformation
of gear wheels, as well as manufacturing errors lead to
uneven distribution of the load across the width of the
gear rim.

When the worn-out teeth are repaired by surfacing,
the worn side of each tooth is surfaced when the gear
wheels are of a large diameter (up to 15 m) and a module
is of more than 10 mm. High wear resistance and
durability of the faced surfaces of teeth can be ensured by
using the alloys of sormite and stalinite types. A thin coat
of sormite is spread on the surface firstly faced with a
filler material and roughed up (fig. 1). After surfacing
with sormite, the teeth are firstly milled with special hob
cutters with a prominence and finally machined with
special cutters with hardmetal inserts [1, 2, 3].
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Fig. 1. Worn large gear wheels: a) a worn cylindrical gear wheel; b) a worn cylindrical gear wheel surfacing

When operating large cylindrical gear trains, the
following types of tooth fracture occur: fatigue spalling of
the teeth working surfaces, chipping of the teeth,
deterioration, binding of teeth, crushing of the teeth
working surfaces. Fatigue spalling of the teeth working
surfaces which usually occurs near the operating pitch
circle on a tooth root fillet is the main type of destruction
of enclosed gears. The cause is variable contact pressures
on the surface of the teeth oH; these stresses cause
primary cracks, extending cracks, chipping, shelling,
slivering of metal from the tooth surface (fig. 2) [7]. A
crack at the tooth root often causes chips which results in
the increase in the contact pressure and the disruption in
the tooth gearing [4, 5, 6, 7, 12]. Surface layers in open
gears abrade before fatigue cracks appear in them, so
spalling happens very rarely.

Chipping spot

A lubricant

Primary crack

Extending crack A piece of slivered metal

Fig. 2. Fracturing on the involute flank of the teeth of large gear
rims

(a)

The goal and objectives of the research

The goal and objectives of the research are to ensure
intensifying production processes, increasing workloads,
speeds, reducing the deterioration of high precision gear
rims and developing a new technology to optimize the
recovery of large high precision gear rims. To achieve
this, a method for machining teeth after surfacing by pre-
milling with special hob cutters with a protuberance and
by final machining the teeth with special cutters equipped
with hardmetal inserts that machine teeth along the line of
engagement, which does not require that cutting teeth of
milling cutters be manufactured along the full length and
which significantly improves the quality of machining,
increases the durability of hardmetal milling cutters. A
new technology for reconditioning large high precision
cylindrical gears is suggested, where primary rough
milling cutters with a modified face of a tooth with a
prominence are used at the stage of pre-machining of the
wheel teeth for strengthening and final speedy edge
cutting machining of the tooth [7, 8].

For this purpose, the tip of a milling cutter (fig. 3, a)
has a tooth angle that differs from the standard one which
is ao= 20° near the tooth tip and the tooth thickness is
reduced by the allowance amount A which is necessary for
further final machining (fig.1, b).

(b)

Fig. 3. Wheel teeth precutting: a — a tooth of hob cutter with a prominence; b — a wheel tooth machined with A allowance: h,, —the

prominence height, a, — the angle of original profile, a,, — the angle of prominence profile
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The required allowance A is left on the wheel teeth
flanks after machining by this milling cutter (fig. 3, b),
while teeth inverts are machined adequately. The fact that
the tips of a finishing tool, for example, tips of a grinding
wheel, do not participate in cutting the inverts improves
the process of cutting. Radial forces of cutting are
reduced, vibration and springing of a tool decrease and,
subsequently, its durability increases as well as the quality
of the machined teeth.

The drawback of milling cutters with a prominence
is the lowered angle (a3= 1,5°-2°) on the tooth flank due
to relieving work.

The developed technique of pre-machining on the
teeth of a large module (m =20- 25 mm) was successfully
tested for the first time while gear cutting the worn bur
reconditioned large gear rim with the following
dimensions — Da=8058,4mm, m =28 mm; zk= 284; B0=

6°25'; bz=1000mm, produced of 35XMIJI steel; 220-260
HB; the precision rate is 8-B GOST1643-81, which is
used in the ore-pulverizing mill (fig. 4) of MB 90x30
model.

Gear hobhing was dome by a special heavy vertical
gear hobbing machine of KY-306 model (fig. 5) with the
diameter of the operating face plate equal to 8000mm. The
fast-cutting hob cutter “Progress” was used for rough teeth
cutting [7, 8, 9]. This cutter has an elongated starting taper
(Ik=350 mm) and an expanded tool bore — ¢100H7.
According to the diagram given in fig. 1(a), a prominence
is made on the teeth of a milling cutter (fig. 4); the teeth
have complete profile heightwise. There are chip control
flutes on the teeth of the starting taper, which enables
separating box chips, i.e. escaping the space-limited
cutting.  This  improves the tool  durability.

Fig. 4. The general view of the ore-pulverizing mill of MB 90x30 model with the reconditioned gear rim with the following

dimensions m = 28 mm; z, =284, D, =8058,4 mm

Fig. 5. Finish cutting the worn and reconditioned large gear rim (m= 28; z, =284) with the use of the gear hobbing machine of

KVY-306 model
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The rough cutting modes were as follows: cutter
feed Sf=2,5 mm/r; rotary velocity nf= 0,2 sec-1; the
cutting direction is counter, metal cutting oil is
“Industrial-20”. The machining time of rim cutting in one
operation was 110 hours.

For reference: the time for machining this rim by
other cutters, for example, by the “Frezer” plant is 350
hours.

The special hob cutter m= 28 (fig. 6) was used for
teeth finish machining in one operation, this cutter has
hardmetal inserts made of BK 10-XOM alloy [7, 9, 10].

The cutting direction was counter, the cutting modes
S; =3,86 mmir;

- t=0,6 mm, n; =0,33 sec-1.

Fig. 6. Special double hob cutter for two-way cutting (m= 28 mm); af=19°20'

1- cutter housing; 2 - distance ring

The machining time for finishing the rim was 65
hours. The maximum wear of the individual teeth of the
milling cutter after this continuous working time did not
exceed 0.3 mm, which is 4-5 times less than in the case of
similar machining with high-speed cutters. The fact that
the difference in the thickness of the teeth of the machined
rim at the upper and lower ends (I3 = 1000 mm) did not
exceed 0.06 mm indicates the high durability of the cutter.
The measurement of the precision parameters of the cut
teeth with attachable devices showed that the gear
corresponds to the 8th degree of precision in accordance
with GOST 1643-81 in the context of the deviation of the
circumferential pitch of the teeth and the pitch of the
engagement.

Materials and methods of the research

The technique of rough and finishing teeth
machining after the teeth (fig. 5) of large rims were
reconditioned by rough cutters “Progress” with a
prominence and a hardmetal finishing cutters (fig. 6) of a
special design was introduced at PrAT “NKMZ”.

The vertical gear hobbing machine of HHA-750A
model manufactured by the firm “Shibaura” (Japan)
(fig. 7) was used for machining by counter milling with
the use of metal cutting oil is “Industrial-20”. The rim
with the following parameters m = 20 mm; Zk = 268; fz=
5°15"; b= 700 mm; 35L steel; 140-160 HB was finished in
one operation under the following modes of cutting —
t=0,9 mm; Sf= 4,72 mm/r; nf= 0,5 sec-1; Vr.=32m/min.

The machining time for finishing one rim is 24
hours, which is by 1.8 times less than while machining by
a high-speed cutter (fig. 8) (STP 4-15-70).

Fig. 9 shows chips cut during finishing of teeth with
a high-speed cutter without rough cutting by a cutter with
a prominence. Most of the teeth of a finishing milling
cutter cut the box chips; there is the space-limited cutting.
In this case, the perimeter of the chips is approximately
equal to half the perimeter of the wheel tooth which is 45-
48 mm when the tooth module m = 20 mm. The tips of the
individual teeth of the milling cutter cut thickened chips
from the bottom of the tooth groove (fig. 9, the upright
row), which raises the radial cutting forces and leads to
vibrations and springing of the tool, increases the wear of
the teeth (fig. 10).
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Fig. 7. Finish cutting the rim teeth ( T=20 mm; Zk=268; pz= 5°15'; b=700mm; 140... 160 HB) using the machine of HHA-750 model
(Japan)

Fig. 8. Finishing hardmetal hob cutter (=20 mm)
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Fig. 10. Increased wear of the teeth of a finishing high-speed cutter of a pre-fabricated welded design
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16
Fig. 11. Chips cut by a hardmetal finishing cutter (=20 mm)

Fig. 11 shows chips cut by a hardmetal finishing
cutter (fig. 8). There are no box chips and the length of the
chips does not exceed 10-16 mm while the length of the
tooth cutting edge of the milling cutter is 20 mm. The
length of the teeth cutting edge of the teeth in the
developed designs of milling cutters does not exceed 20
mm and is the same for the modules with m = 12-65 mm.
In this case, a number of teeth of the cutter is byl.5-2
times greater than the milling cutters of other designs
have.

Chips (fig. 11) are compactly twisted, and their
backside is shiny, which indicates a free cutting process,
minor efforts and deformations in the SPEED system.

Hardmetal hob cutters with m = 12 - 65 mm (fig. 12)
that have disposable rotary tools made of BK 10-XOM
alloy were designed to improve the milling cutter.

Fig. 12. The right housing of a special hardmetal milling cutter
with m=20 mm that has hardmetal disposal rotary tools made of
the BK 10-XOM alloy

Under the factory conditions at the PrAT “NKMZ”,
hardmetal hob cutters with disposable rotary tools were
designed and calculated by modelling and a solid model
was obtained on SOLID WORKS programme. The
control programme was further developed for machining
grooves for inserts that are tangentially placed using a
numerically controlled machine tool manufactured by the
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firm “Ferrari” (Italy). The machining time for cutting the
grooves of a cutter housing isTmach= 16-20 hours.

Finishing the teeth of the worn and conditioned large
gear rims can be further intensified by increasing the lobe
configuration of hob cutters.

While gear machining, long-pitch multi-thread hob
cutters (m> 12) of the standard design were not spread due
to manufacturing complexity, a comparatively small
number of cutting teeth and so on (fig. 13).

The designs of double-flute hardmetal hob cutters
suggested in this work allow them to be used for
machining the worn and conditioned large gear rims with
the tooth module with m = 12-40 mm.

Fig. 13. A rough hob cutter with m=28 mm “Progress” with a
prominence and a chip control flute on the teeth of the starting
taper

Two milling cutters are designed — special double
and universal single ones [7, 11, 12]. A distinctive feature
of a special double-cased cutter is the displacement of first
A flutes (fig. 14) from the starts of the second B flutes by
the angle Q = 180°. The angle of teeth profile of this
milling cutter depends on a number of teeth of the
machined wheel («a,=5°19°30") and the ranges of its

usability are determined like special single flute cutters

[3].
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the start of the
second flute

the start of the
first flute

Fig. 14. The basic design of a double-cased special double-flute cutter (¢, =5° — 19°30")

The first flute of the cutter (1) (fig. 14) machines the
right flank of the wheel teeth along the active patch BE of
the machine line of engagement BE, while the second
flute (2) machines the left flank of the teeth along the
patch B'E’. The taper angle of the flutes screw thread
equals to the machine angle of engagement of the “tool-
workpiece” pair, in the instant case — «, =20°. Fig. 14
shows that the bottom boundary points B and B1 of the
teeth involute flanks are machined at the moment when a
tooth of a wheel placed on the interaxial perpendicular
shift to the right or to the left by S, angle. Consequently,
basing on the kinematics of the coupling of a tool and a
workpiece, the start points of cutter flutes (fig. 14) should
be shifted by 6, angle.

Let us determine the angles Bc and - -

o0

36
B =0p=(rp—1,)=0y —[Zk—uy}

1)

where y, is the angle that corresponds to the setup
distance ly (fig. 14).

u :arcsinl—y, (2)
y h

where 1, is the radius of the basic circumference of the

wheel teeth.

Basing on the kinematics of the machine

engagement of the double-flute cutter, the angle 8, is
determined according to the dependence:
0
360
0 = At =0 == T A5 @)
k

Like angles ®b, 72, M« the angle O depends only
on a number of teeth %k of the machined wheel. Angle
ranges within a number of teeth % = 30-200 are
presented in table 1.

Table 1. Changes of the angle of shift of &, flutes
Zk 30 60 100 150 200
®z | 104039' | 103039 | 103025' | 103019' | 103014

Table 1 shows that when a number of the wheel
teeth z, increases, the angle 6, decreases. The angle 6,

within z, = 30-200 changes insufficiently and equals to

1%25' only. Therefore, it is sufficient to make a cutter with
the angle of flutes shift 6, =104039" and this cutter can

machine the wheels of the whole range of teeth.

The cutter provides the most qualitative machining if
a number of teeth of the cut wheel is not divisible by a
number of the cutter flutes, i.e. by two. Only in this case,
each cutter flute cuts all slots of the wheel teeth and both
involute flanks of the teeth can be machined completely
and identically.

The results of the research

When a wheel is machined by a milling cutter with a
number of teeth that is divisible by two, only a half of the
wheel teeth can be fully machined in one operation.
Therefore, after the first operation of the tool, the wheel
should be rotated by one angular pitch of the teeth and one
more operation should be performed.

The design parameters of hob cutters, especially
multi-flute ones, significantly affect the quality and
precision of machining gears. In this regard, such
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parameters as faceting and waviness of the working
involute flanks of the teeth are considered. Both the
studied above designs of double-flute cutters and single-
flute standard cutters of known designs ensure the same
faceting and waviness on the wheel teeth flanks. 0.6-0.8
rotation of each flute is engaged in profiling the involute
flank of the wheel teeth by double-flute milling cutters,
while in the context of single-flute cutters 1.2 — 1.8
rotation are needed; however, the suggested double-flute
cutters have a number of teeth placed along the rotation
circuit that is twice as much.

The amount of calculated or geometrical waviness
on the processed surface of the wheel teeth is calculated
by a set of design parameters of the cutter and a workpiece
that is machined, that is by the profile angle of the cutter,
its dimensions, the helix angle of the wheel teeth and so
on. To determine the magnitude of the geometric
waviness, the equation of the path of the tooth cutting
edge point of a hob double-flute cutter in relative motion
can be used. The waviness parameter h, on the machined

surface of the wheel teeth can be determined by the
coordinate of the point of intersection of the two
projections of the cutter tooth path that are shifted relative
to one another by the amount of the tool feed S. The initial
dependence for determining the wave height h, is:

h, =21, cos(ﬂ—%b)sin}zl—b—rf sin y, sinﬁy, 4)
k

where 1, is the radius of the rotation of a wheel tooth point

adjacent to the corresponding point of the cutter tooth;
r; is the radius of the rotation of the target point on the

cutter tooth; B is the central angle corresponding to the
distance from the machine axis to the target points of the
pair “tool — workpiece”; vy is the target angle of the wave
formation; Py is the angle of bringing a cutter in the
machine support into operation position.

The equation (4) is used for calculating the amount
of waviness in case of machining the wheel by a single-
flute hob cutter under the standard pattern of cutting and
by a double-flute sinlge-casing cutter, the basic design
parameters are given in Table 2.

Table 2. Hob cutters specifications

The calculations were carried out under the same
tool feed rate S = 4 mm/rev and while machining spur
gears with the module m = 20 mm and a humber of teeth
z, = 40 and z, = 200. The calculated amounts of

waviness are obtained at the tips of the wheel teeth, i.e. in
the places where the waviness is of the largest amount.
The results of calculations are presented in Table. 3.

Table 3. Calculating the amounts of waviness height h;,

Hy
Cutter design , Mem
Z, =40 Z, =200
Single-flute standard 35 27
Double-flute one-cased 70 58

The data from table 3 show that a double-flute cutter
produces waviness on a machined surface that is twice as
large as the waviness formed by a standard single-flute
cutter. This happens due to the greater curvature of the
trajectory of the motion of its teeth while machining. The
waviness does not exceed the allowance for the wheel
teeth profile within 8-9 degrees of precision according to
GOST 1643-81, which is quite acceptable for pre-
processing before subsequent gear grinding or other types
of finishing.

The waviness in case of finishing milling limits the
tool feed rate and, consequently, the performance rate.
The suggested designs of double-flute milling cutters
should be efficiently used for preliminary edge cutting
machining the hardened wheels for subsequent gear
grinding. While pre-machining, the tool feed rate is not
limited by waviness of the machined surface but by the
physical and mechanical properties of the material of the
cutting part of the milling cutter and of the material of the
wheel being machined which have a decisive impact on
the durability of the tool.

The discussion of the results

Parameter meanings

Single-flute Double-
Parameter name standard | flute sinlge-
(STP 48- casing
15-70)
outer diameter D, mm 295 295

a number of teeth at the length 10 18
of one thread turn z¢

the angle of the teeth profile «, 200 200
the angle of the turn gradient 1 4046' 9028'40"
the radius of the cutter tooth 104,24 103,19

rotation that produces waviness
at the tip of the wheel tooth

ry, mm

The previously described universal designs of
hardmetal cutters can be profiled according to the
considered technique on the basis of the involute hob. The
need for such profiling arises both while the final edge
cutting machining of hardened wheels in order to reduce
noise and increase the smoothness of the transmission
operation and with preliminary edge cutting machining of
the teeth for subsequent tooth grinding. The abrasive tool
coupled with a workpiece in a machine reproduces a
theoretically exact involute on the gear grinding machine.
The approximation of the profile of the wheel teeth to the
theoretical involute already at the stage of preliminary
edge cutting machining enables significant reducing the
time for low-performance gear grinding of a worn and
reconditioned large gear rim.

The universal double-flute cutter (fig. 15) has the
standard angle of teeth profile «,=20° Its screw

addendums of the case are conical and placed opposite to
one another and the start points of the addendums have an
angular shift within the teeth being machined Z, =30-300

equal to Zoffset.= 104°0' [7, 9].
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Both suggested designs of double-flute milling
cutters ensure the most qualitative machining in case if a
number of teeth of the cut wheel is not divisible by a
number of cutter flutes, i.e. by two. Only in this case, each
flute of the milling cutter participates in shaping all the
slots of the wheel teeth and complete and identical
machining of both lateral involute tooth flanks will be
achieved.

While milling a wheel with a number of teeth
divisible by two, only a half of the wheel teeth can be
completely machined in one operation. Therefore, the
wheel should be rotated by one angular teeth pitch after
the first operation of the tool and one more operation
should be performed.
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Fig. 15. The basic design of a sinlge-casing double-flute cutter

The design parameters of hob cutters, especially
multi-flute ones, significantly affect the quality and
precision of machining worn and reconditioned large gear
rims. At the same time, such parameters as faceting and
waviness of the working involute surface of the teeth are
considered [1, 9, 12].

For the efficient use of the technology for
reconditioning large high precision gear rims, heavy
hobbing machines with a mechatronic control system
should be re-engineered to ensure cutting speeds of up to
3-5m/s.

Conclusions
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Industrial confirmation of the possibility and
expediency of using hob cutter with a prominence
(m = 20-28 mm) while rough cutting of worn and
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obtain the required durability of roughing milling cutters,
it is recommended that the angle of the prominence profile
besetat8°—10°.

The use of hardmetal hob cutters for finishing
enables increasing the performance rate by 2 to 3 times in
comparison with high-speed cutters of other designs
and makes it possible obtain the required quality and
precision of manufacturing worn and reconditioned large
gear rims.

The technology of optimization of reconditioning
large high-precision gear rims with the use of the design
of special and universal hardmetal single- and double-flute
cutters with both re-sharpened cutting elements and with
disposable rotary tools turn plates was developed and
introduced.

1. Klochko, A., Shelkovoy, A., Shapovalov, V., Belovol, A., Antsyferova, O. (2017), "Technology of repair and restoration of large-

modular hardened gears by high-speed blade processing”,

Innovative Technologies & Scientific Solutions for Industries, Kharkiv, No.

2 (2), P. 38-47. DOI: https://doi.org/10.30837/2522-9818.2017.2.038
2. Kovalev, V., Shelkovoy, A., Klochko, A. (2017). "Technological solutions of the stationary task of working liquids for increasing

the durability of gear wheels of the main drives of heavy turning machines",

Innovative Technologies & Scientific Solutions for

Industries. Kharkiv No. 1 (1), P. 36-45. DOI: https://doi.org/10.30837/2522-9818.2017.1.036
3. Belovol, A., Klochko, A., Nabhoka, E., Skorkin, A., edited by A. Shelkovoy (2016), Imitation modeling in problems of machine-

building production in 2 volumes, T. 1: study, Allowance Kharkiv NTU "KhPI",

400 p. ISBN 978-966-593-749-4.

4. Shelkovoy, A., Klochko, A., Hasanov, M. (2017), "Maintenance of operational properties of hardened gears", Bulletin of modern
technologies: Sat. scientific tr Sevastopol: FSUE "Sevastopol State University”, Issue 8, P. 61-70.

5. Shelkovoy, A., Permyakov, A., Novikov, F., Voloshin, A., Klochko, A., Hasanov, M. (2017), "Actuality of differentiated and
integrated forecasting in conditions of simulation of technological support of operational properties of surfaces of large-sized gear
wheels", Physical and computer technologies. Proceedings of the 23rd International Scientific and Practical Conference. December
21-22, 2017, Kharkov. Odessa: ONPU, P. 36-41.



https://doi.org/10.30837/2522-9818.2017.2.038
https://doi.org/10.30837/2522-9818.2017.1.036

[ 69
ISSN 2522-9818 (print)
CyuacHuii cman HayKko8ux 00Caiodcenb ma mexHonoeitl 6 npomuciosocmi. 2018. Ne 1 (3) ISSN 2524-2296 (online)

6. Permyakov, A, Shelkovoy, A., Klochko, A., Okhrimenko, A. (2017), «Modern technologies of increasing durability of cylindrical
gearsy. XVII International Scientific and Technical Conference "Progressive Technology, Technology and Engineering Education”,
which took place June 29-July 01, 2017, at the National Technical University of Ukraine "lgor Sikorsky Kiev Polytechnic Institute".
Kyiv: NTUU "KPI". T. 4. P. 348-350.
7. Starzhinsky, V., Soliterman, Yu., Tesker, E., Goman, A., Osipenko, S. (2008), "Types of damage to gears: typology and
recommendations for the prevention of damage", Friction and wear, Gomel, T. 29, No. 5, P. 465-482.
8. Mironenko, E., Shapovalov, V., Klochko, A., Palashek, S., Ostapovich, E. (2015), "Design and technological methods of
increasing the productivity and quality of the tooth processing of large-sized gears. Bulletin of the NTU "KhPI", Series: Technology in
Mechanical Engineering, Kh.: NTU "KhPI", No. 4 (1113), P. 28-32. ISSN 2079-004X.
9. Timofeev, Yu., Shapovalov, V., Klochko, A. and others. (2011), Special technologies of zebot machining of large-modular
hardened wheels: monograph, Kramatorsk: DGMA, 128 p.
10. Timofeev, Yu., Kane, Yu., Klochko, A. Shapovalov, V. and others (2014), Technological bases of a toothprocessing of hardened
large-modular gear wheels: a monograph, Kramatorsk, DHSA. 479 p.
11. Mironenko, E., Klochko, A., Shapovalov, V., Chmyrov, V. (2013), "Perfection of the technology of a toothbrush by worm
modular cutters with contact-reactive soldering of cutting plates”, Reliability of the tool and optimization of technological systems:
ser. scientific tr Kramatorsk: DGMA, Issue 33, P. 3-7.
12. Suslov, A., Klochko, A. (2016), "General principles of modeling of optimal control of parameters of accuracy, quality and
productivity of tooth processing of hardened large-modular gears", Problems of designing and automation in mechanical engineering,
Collection of scientific works, Scientific and Production Cooperative "Oniks", Irbit: NPK ONIS, P. 105-119. ISBN 978-5-906703-10-
1.

Receive 10.02.2018

Bioomocmi npo aemopie / Ceeoenus 06 asmopax / About the Authors

IlanoBanoB Biktop ®emopoBuuy — Kaumugatr TexHiyHMX Hayk, BAT "HaykoBo-mocnigHuil HpPOEKTHO-TEXHOJOTIYHHI
iHCTUTYT MamuHOOyMyBaHHsA", crapuuii HaykoBuil criBpoGiTHHK, M. Kpamaropcek, Ykpaina; e-mail: shapovalov42@ukr.net;
ORCID 0000-0002-2688-8242.

IllanoBanos Bukrop ®enopoBuuy — KaHAuaT TexHudeckux Hayk, OAO "HayuHo-uccienoBaTelnbCKUH IPOEKTHO-
TEXHOJOTHUECKUI WHCTUTYT MalIMHOCTPOCHUs ", crapuIni Hay4YHBIN COTPYIHUK, r. Kpamaropck, VYkpauna;
e-mail: shapovalov42@ukr.net; ORCID 0000-0002-2688-8242.

Shapovalov Victor — PhD (Engineering), OAO "Research and Design Institute of Mechanical Engineering"”, senior researcher,
Kramatorsk, Ukraine; e-mail: shapovalov42@ukr.net; ORCID 0000-0002-2688-8242.

Kiouko Ouexkcanap OJiekcaHApoOBMY — JIOKTOpP TEXHIYHUX Hayk, npodecop, HamioHalbHUN TEXHIYHUN YHIBEPCHTET
"XapKiBChKUI MOMITEXHIYHUN 1HCTHTYT", mpodecop Kadeapw TEXHONOTii MamMHOOYIYBaHHS Ta METAJOpi3ajbHUX BEPCTATIB,
M. XapkiB, Ykpaina; e-mail: ukrstanko21@ukr.net; ORCID: 0000-0003-2841-9455.

Knouko Anexkcanap AJieKCaHIPOBHY — JTOKTOpP TEXHHUYECKHX HayK, mpodeccop, HarmoHanbHbIH TEXHUIECKU YHUBEPCHTET
"XapbKOBCKHI TONUTEXHUYECKUH HHCTHTYT'", Tpodeccop Kadenpbl TEXHOJIOTUH MAIIMHOCTPOCHHS W METAJUIOPEXYIINX CTAHKOB,
r. XapokoB, Ykpauna; e-mail: ukrstanko21@ukr.net; ORCID: 0000-0003-2841-9455.

Klochko Alexander — Doctor of Sciences (Engineering), Professor, National Technical University “"Kharkiv Polytechnic
Institute”, Professor of the Department of Technology of Machine Building and Metal Cutting Machine, Kharkiv, Ukraine;
e-mail: ukrstanko21@ukr.net; ORCID: 0000-0003-2841-9455.

I'acanoB Maromenemin IcamaromenoBu4Y — KaHIWIAT TEXHIYHUX HAyK, MOUEHT, HamioHanbHUN TEXHIYHMU YHIBEpPCHUTET
"XapKiBCbKUI TONITeXHIYHUI 1HCTUTYT", mpodecop kadeapu TexHoyoril MamMHOOYIyBaHHS Ta METAJOPi3AILHUX BEPCTATIB,
M. XapkiB, Ykpaina; e-mail: kh.hpi.hasanov@gmail.com; ORCID: 0000-0003-3061-1665.

I'acanoB Maromenemun McamaromenoBM4- KaHIWIAT TEXHUYECKMX HayK, MAOLEHT, HalnuoHambHBIA TEXHUUYECKUU
yHUBEpCUTET "XapbKOBCKUN  TMOJUTEXHUYCCKUH HMHCTUTYT», mpodeccop Kadempbl TEXHOJOTMH MAIIMHOCTPOCHUS U
METAJUIOPEKYIIMX CTAHKOB, I'. XapbkoB, Ykpaunna; e-mail: kh.hpi.hasanov@gmail.com; ORCID: 0000-0003-3061-1665.

Gasanov Magomedemin - PhD (Engineering), Associate Professor, National Technical University "Kharkiv Polytechnic
Institute”, Professor of the Department of Technology for Machine-Building and Metal-Cutting Machine tools, Kharkiv, Ukraine;
e-mail: kh.hpi.hasanov@gmail.com; ORCID: 0000-0003-3061-1665.

Annudepoa Onaecs OuexcanapiBHa — HamionansHnii TexHiqHMi yHiBepcnTeT "XapKiBCHKHI IONITEXHIYHMI IHCTHUTYT',
acHcTeHT  Kadelpu  TEXHOJOTl  MamMHOOYIyBaHHS Ta  METaJopi3albHUX  BEpCTaTiB, M. XapkiB, Vkpaina;
e-mail: ancyferova_olesy@mail.ru; ORCID 0000-0002-2154-6614.

AnnbidepoBa Onecs AsexcaHapoBHa — HannoHanmbHBIN TexHWYECKHH yHUBepcHUTET "XapbKOBCKHH IMOIMTEXHUYECKUIT
HHCTHTYT", acCHCTeHT Kadeapsl TEXHOJOTHH MAaIIMHOCTPOCHUSI W METAUIOPEXKYIIHX CTAHKOB, T. XapbKoB, YKpawHa;
e-mail: ancyferova_olesy@mail.ru; ORCID 0000-0002-2154-6614.

Antsyferova Olesya — National Technical University "Kharkiv Polytechnic Institute”, Assistant of the Department of
Mechanical Engineering Technology and Machine Tools, Kharkiv, Ukraine; e-mail: ancyferova_olesy@mail.ru;
ORCID 0000-0002-2154-6614.

BinoBon I'anna BoJsogumupiBHAa — KaHIUIAT TEXHIYHMX HayK, YKpaiHCBKUIl Jep)KaBHHI YHIBEPCHUTET 3ali3HHYHOTO
TPAHCIOPTY, JAOLEHT KadeApd TEIJIOTEXHIKM Ta TEIUIOBMX JABHIYHIB, M. XapkiB, Ykpaina; e-mail: annabel731@gmail.com;
ORCID: 0000-0001-6168-5216.

BenoBos AHHa BiiaguMupoBHa — KaHIUJAT TEXHUYECKUX HAayK, YKPaMHCKUM TOCYIApCTBEHHBIH YHUBEPCHTET, IOLEHT
Kabeapsl TEIUIOTCXHUKHU " TCIIOBBIX JBUTATENEN JKCIE3HOJOPOXKHOTO TpaHCIoPTa, r. XapbKOB, VYkpauHna;
e-mail: annabel731@gmail.com; ORCID: 0000-0001-6168-5216.




ISSN 2522-9818 (print)
ISSN 2524-2296 (online) Innovative technologies and scientific solutions for industries. 2018. No. 1 (3)

Belovol Anna — PhD (Engineering), Ukrainian State University of Railway Transport, Associate Professor of the Department
of Heat Engineering and Thermal Engines of Railway Transport, Kharkiv, Ukraine; e-mail: annabel731@gmail.com;
ORCID: 0000-0001-6168-5216.

ONTUMIBALIA TEXHOJIOI'I BIJHOBJEHHS KPYIIHOI' ABAPUTHUX
3YBUYATHUX BEHIIIB IIIIBUIIEHOI TOYHOCTI

IIpeaMeToM IOCTIKCHHS € MUTAHHS, MOB'SI3aHI 3 ONTHMI3AI€I0 TEXHOJIOTII BIIHOBJICHHS BEJIMKOrabapUTHUX 3yOUacCTHX BiHIIIB
MiABUIICHOT TOYHOCTI MPUBOAIB TIPHUUOA00YBHUX KOMIUICKCIB, IIAXTHOTO MiAHOMHOTO 00JaIHAHHS, BAKKUX TPAHCIIOPTHUX 3ac00iB
1 € aKTyaJIbHIM HaIpsSMKOM IO 3HIDKCHHIO BHTPAT HA BIJHOBJIICHHS 1 €KCIUTyaTallif0 JOPOTOro yHiKaJdbHOTO oOnanHaHHsA. Meta -
3a0€e3MeYnTH IHTEHCH(DIKAIiF0 BUPOOHHUYUX IPOLECIB, 30UIBIICHHS POOOYMX HABaHTA)KEHb, IIBHAKOCTECH, 3HMIKCHHS 3HOIIYBAaHHS
3yO4acTHX BIHIIB MiIBUINEHOI TOYHOCTI. 3aBaaHHs. Po3poOka HOBOI TEXHOJOTII ONMTHUMI3allii BiJTHOBICHHS BEIMKOTaOApUTHUX
3y0UacTHX BIiHINB IIJBHINEHOI TOYHOCTI, JUII YOTO 3alpOIIOHOBAHO MeToJ OOpoOKHM 3yOiB IiCis HAIUIaBKH IOTIEpEeTHIMHU
(dpe3epyBaHHAM CIEIiAIbHUMH 4epB'SITYHUMHU (hpe3aMu 3 «IpoTybepaHiieM» i 0CTaTOYHOT 00poOKH 3y0iB cremianbHUMU (hpe3amu,
OCHAIIICHUMU TBEPAOCIUIABHUMH TIJIACTUHKAMH, SIKI BHUPOOJIIIOTH OOpOOKYy 3yOiB IO JIiHII 3a4eruieHHs, Ha 4O0ro He MOTPiOHO
BHUTOTOBJIATH PiKydi 3yOn (pe3 mo BCidt DOBKHKHI, 10 3HAYHO IiIBHUINYE SIKICTH 0OPOOKH, MiIBHICHHS CTIHKOCTI (pe3, OCHAICHUX
TBepOUM cCIuiaBoM. Ilpomec BiTHOBIEHHS BENMKOTaO0AapUTHHX 3yO04YacTMX BIHIIB MIiABUINEHOI TOYHOCTI BIZHOCATBCA MO
pecypco30epiraroynx TEXHOJOTiH, TOMy IO B NOPIBHSHHI 3 BHTOTOBJICHHSM HOBHX JieTajled 3HAYHO CKOPOUYIOTHCS BHTpPATH Ha
Martepiajy IPH BUTOTOBJICHHI, 3MEHINYETHCS KUTBKICTh TEXHOJIOTIYHHUX OMEpalliif, 3HWKYIOThCSI BUTPATH Ha BEPCTaTHE OOJIaJHAHHS,
MIPUCTOCYBAHH, PLKYIHI 1 BUMIpIOBAIBHUH iHCTpyMeHT. I1maBHa pobota 3ybuacTtoi mepenadi Moxke OyTH 3abe3ledeHa TUTBKH IpH
MIOCTIHHOMY TepelaTHOMY BiJHOIICHHI, aie Yepe3 IOXHOKM BHTOTOBJCHHS i MOXHMOOK, MOB'S3aHUX 3 EKCIUTyaTali€lo, BeIUYMHA
repeAaBajbHOr0 YHCIa B KOKEH MOMEHT 4YaCy HE € IIOCTIHHOIO, IO MPU3BOAUTH OO0 IHTCHCH(IKAIil 3HOCY BEIMKOrabapUTHHX
3yO0uYacTHX BIHI[IB MiABUIICHOT TOYHOCTI. Pe3yabrarn. OTpUMaHO NPOMHUCIIOBE MiATBEP/UKCHHS MOMIIMBOCTI 1 JOIIBHOCTI
3aCTOCYBaHHS YepB'sIYHUX (pe3 3 «mpoTybepaniem» (m = 20-28 MM) npu YOpHOBOMY 3yOOHapi3yBaHHI 3HOIIECHHUX 1 BiTHOBICHHX
BEJMKOTA0APUTHUX 3yO4yacTUX BiHIIB. [Ji1 OTpHMaHHS HEOOXiTHOI CTIMKOCTI YOPHOBUX (pe3 KyT Mmpodiito «IpoTyOepaHIs»
PEKOMEHIYEThCSI IPU3HAYNTH B Mexkax 8—10 °. 3acTocyBaHHS MPH YHCTOBOMY 3y00(hpe3epoBaHHIO YEpPB'STIHUMH TBEPIOCIUIABHUMH
(bpe3aMu TO3BOJISE MIABUIIMTH IPOXYKTUBHICTH OOpoOKM B 2 — 3 pa3u B NOPIBHSHHI 3 IIBHIKOPI3IBHUMH (pe3aMu iHIIHX
KOHCTPYKIIIH 1 OTpUMATH HEOOXIIHI SAKICTh 1 TOYHICTh BUTOTOBJICHHS 3HOIICHHUX 1 BIJHOBIICHUX BEJIMKOrabapUTHHUX 3yO0UacTHUX BIHIIIB.
BucHoBku. Po3po0ieHO Ta BOpOBaKEHO TEXHOJIOTIIO ONTUMI3aIlil BiTHOBICHHS BEJIIMKOTA0ApUTHUX 3y0YaCcTHUX BIHIIIB IiABHIECHOT
TOYHOCT] 13 3aCTOCYBaHHSIM KOHCTPYKIIi CIIEIiadbHUX 1 YHIBEpPCANbHHX OJHO - 1 JIBYX3aXOJHHX TBEPAOCIUIaBHHX (pe3, sIK 3
NIepEeTOYYBaHIUMH PKYIUMH €IEMEHTaMH, TaK i 3 HeIepeToIyBaHUMH IIOBOPOTHUMH IUIACTHHKAMHU.

KnrwouoBi cioBa: HOBa TEXHOJIOTIS ONTHMI3allii, BiJHOBJICHHS BEIUKOTaOApUTHHUX 3yO4YacTHUX BIHINB, MiJBHUIICHA TOYHICTH,
4epBs4Hi Gpesn 3 «rpoTydepaHiemM», crieriansHi ppes3n, 0o6podka 3y0iB 1O JiHIT 3a4ETUICHHS, i JBUILIEHHS SIKOCTi 00pOOKH.

OoNNTUMM3ALIUA TEXHOJIOI'MU BOCCTAHOBJIEHUSA KPYITHOT'ABAPUTHBIX
3YBYATBIX BEHIIOB MOBBIINEHHON TOYHOCTH

IpeameTomM HCCleOBaHUS SBISIFOTCS BOMPOCHI, CBS3aHHBIC C ONTHMH3AIMEH TEXHOJIOTHH BOCCTAHOBJICHHUSI KPYIMHOrabapHTHBIX
3y0UaThIX BEHIIOB IOBBIIIEHHOW TOYHOCTH IMPUBOIOB TOPHOIOOBIBAIONIMX KOMIUICKCOB, MIAXTHOTO MOABEMHOTO 00OpYHIOBaHMS,
TSDKENBIX TPAHCIIOPTHBIX CPEACTB M SIBISIFOTCS AKTYaJbHBIM HAMpPABICHHEM II0 CHIDKEHHIO 3aTPaT HA BOCCTAHOBIICHHE U
IKCIUTYaTAIHMIO TOPOTOCTOSIIIETO YHHUKAIbHOTO ob6opynoBanus. Ileab — obecnednTh HHTEHCH(MHUKAIMIO MPOM3BOICTBEHHBIX
MPOLIECCOB, YBEIMYEeHHE Pa0OYMX HArpy30K, CKOPOCTEH, CHIKCHHE W3HAIIMBAHMS 3y0UaThiX BEHIIOB IOBBINIEHHOW TOYHOCTH.
3aganme. PazpaboTka HOBOW TEXHOJOTWH ONTHMH3AILMH BOCCTAHOBICHHS KPYMHOrabapUTHBIX 3yOUaThIX BEHIIOB MOBBIIICHHOM
TOYHOCTH, JUISl Yero TMpPEeUIOKEH METOJ 0OpaboTKH 3yObeB IOCIE HAIUIABKH MPEABAPHUTEIBHBIM (pEe3epOBAHHEM CIICHHATBHBIMU
YEPBIYHBIMUA (pe3aMH C «IPOTyOepaHIeM» M OKOHYATeNbHOH 00paboTKH 3yObeB CHElMATbHBIMH (Dpe3aMH, OCHAIICHHBIMU
TBEPJOCIUIABHBIMHE [UIACTUHKAMH, KOTOpPBIC IPOM3BOIIT 00pabOTKy 3yObeB MO JIMHWH 3allCIUICHUS, /Ui 4Yero HEe HYKHO
M3rOTABIMBATh PEKYIIHE 3yObsi ()pe3 Mo BCell [UTHMHE, YTO 3HAYMTEIBHO MOBBINIACT KAYeCTBO 0OPaOOTKH, MOBBINICHHE CTOHKOCTH
(bpe3, OCHAICHHBIX TBEPIBIM CIUTABOM. [IpoIllecc BOCCTAHOBIIEHHSI KPYHMHOTaOaPUTHBIX 3y0UaThIX BEHIIOB MOBBIMICHHON TOYHOCTH
OTHOCSITCSI K pecypcocOeperaionM TEeXHOJIOTHSIM, TaK KaK 110 CPAaBHEHHIO C H3TOTOBJIEHHEM HOBBIX JETaledl 3HAYUTEIHHO
COKpAIIAIOTCS 3aTPAThl Ha MATEPUAIIBI [TPU U3TOTOBICHUH, YMEHBIIACTCS YMCIIO0 TEXHOJIOTHYECKUX OTEPAIMi, CHUKAIOTCS 3aTPaThl HA
CTaHOYHOE 000PyI0BaHUE, TIPUCIIOCOOIECHHUS, PEXKYIIMN 1 H3MEPUTENbHbIH HHCTpYMeHT. [ltaBHas paboTa 3y0uaroil mepeiadun MOKeT
ObITh OOECIeueHa TONBKO TIPH MOCTOSIHHOM TI€PeaTOYHOM OTHOIICHHH, HO W3-3a TOTPEHIHOCTeH M3TOTOBJICHHUS U MOTPEIIHOCTEH,
CBSI3aHHBIX C DKCILTyaTalieil, BETMUMHA TIEPeIATOYHOTO YHCIIA B KXK/(bIii MOMEHT BPEMEHHU HE SIBJISCTCS IOCTOSIHHOM, YTO TIPHBOJUT
K HWHTEHCH(DHKAIMK W3HOCA KPYIMHOra0apWTHBIX 3y0uaThiX BEHIOB [OBBIICHHOW TOYHOCTH. Pe3yiabrarhl. I[lomyueHo
IPOMBIIUICHHOE TOATBEPIKICHHE BOZMOXKHOCTH U L[eJIeCO00Pa3HOCTH TPUMEHEHNs YepBAYHbIX (pe3 ¢ «mpoTybepaniem» (m=20-28
MM) T[pPH YEpPHOBOM 3yOOHApE3aHWH W3HOIIEHHBIX M BOCCTAHOBIEHHBIX KPYIMHOTaOapUTHBIX 3y04aThIX BEHIOB. J[iisi MmoTydeHuUs
HEOOXOIMMON CTOMKOCTH YEpHOBBIX (pe3 yroa mnpoduisi «IpoTydepaHiay pEeKOMEHIYeTCsl Ha3HauuTh B mpenenax 8-10°.
[MpumeHeHre MpU YUCTOBOM 3yOo(pe3epoBaHMH HYEpPBSYHBIX TBEPAOCILIABHBIX ()pe3 MO3BOJSIET MOBBICHTH MPOM3BOIUTEILHOCTH
06paboTku B 2 - 3 pa3a 1o CpaBHEHHIO C OBICTPOPESKYIIMMH (hpe3aMu APYTUX KOHCTPYKIMH U MOIYyIUTh HEOOXOAUMBIE KAYeCTBO U
TOYHOCTh HM3TOTOBJICHHSI W3HOLICHHBIX M BOCCTAHOBIICHHBIX KPYIMHOTa0APUTHBIX 3y0uaThiX BEHIOB. BbIBoabl. Pa3zpaboraHa u
BHE/IPEHA TEXHOJOTHs ONTHMH3AI[MH BOCCTAHOBJICHHsSI KPYIMHOTaGapUTHBIX 3yOYAThIX BEHI[OB [OBBIIICHHOW TOYHOCTH C
NPUMEHEHHEM KOHCTPYKIMH CICHHANBHBIX M YHHBEPCAIBHBIX OJHO - W JBYX3aXOJHBIX TBEPJOCIUIABHBIX (pe3, Kak ¢
[IEPeTauMBACMbBIMH PEKYILIMMH JIEMEHTAMHU, TAK M C HEMIEPETaYMBAEMbIMH TTOBOPOTHBIMH TIACTHHKAMH.

KiioueBbie cji0Ba: HOBask TEXHOJOTHs ONTHMHU3AINK, BOCCTAHOBJICHHE KPYITHOTAOAPUTHBIX 3y0UYaThIX BEHIIOB, TTOBBIIICHHAS
TOYHOCTH, YePBsIUHbIE (Ppe3bl C «IIpOTyOepaHiieM», clienuaibubie (pe3sl, 00paboTka 3yObeB IO JIMHWUM 3allCIUICHUS, MOBBIIICHHE
KadecTBa 00pabOTKH.
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M. GOLOVANOVA, V. LEBEDCHENKO

USING THE ECONOMIC AND MATHEMATICAL MODELS FOR DETERMINING
THE MARKET CAPACITY

The subject matter of the article is economic and mathematical forecasting models of the market capacity based on the system of
influential factors. The goal is to systematize and substantiate theoretical and methodological approaches to forecasting the market
capacity in the conditions of the current unstable state of the economy. The following tasks are solved: the factors that influence on
the development and amount of the market capacity are completely systematized; peculiarities, advantages and disadvantages of
applying available economic and mathematical forecasting models of the market capacity are considered; the necessity for taking into
account the structural changes in a number of consumers by age groups is emphasized; the features of the influence of the
consumption of luxury goods and goods of prime necessity were is revealed taking into account the return on the change in the market
capacity. The methods used are — the system analysis, the factor analysis, the regression and correlation analysis, the methods of
cumulative curves. The following results are obtained —the principles of building economic and mathematical forecasting models of
the market capacity are considered; the factors that influence on the market capacity at micro and macro level and have a random or
systematic nature of the impact were systematized; advantages, disadvantages and peculiarities of multi-factor and single-factor
models of the market capacity, in particular, cumulative curves are revealed; compulsory registration of demographic factors
(changing the structure of age groups in time) in multi-factor models is suggested; the alternative use of cumulative curves of demand
on the groups of luxury goods and goods of prime necessity depending on income is shown. Conclusions. Taking into consideration
structural changes in a number of consumers in time, the features of consumption of luxury goods and goods of prime necessity using
the factors of the elasticity of demand on income and other significant factors enable mathematical describing the consumption of the
basic groups of goods and services, forecasting the amount of their market capacity, determining the critical values of the factors that

can completely stop consuming products of a certain group or reduce the consumption to the minimum level.
Keywords: market capacity, economic and mathematical model, the elasticity of demand, income, consumption, price, demand.

Introduction

Dynamic changes that have taken place in the
economy over the recent decades are so intensive and fast
that the theoretical understanding of new market realities
lies far behind their implementation. The active activity of
enterprises or their survival under a turbulent economy
requires using adequate and efficient mechanisms of the
economic regulation of development. So, one of the most
important and responsible issues of the activity of
enterprises is the awareness of the market capacity, the
amount of demand for the goods of an enterprise. All this
becomes especially topical in the context of the crisis, the
growth of costs, the reduction in purchasing power, the
saturation of markets, increased supply of certain types of
goods, the intensification of competition.

The awareness and forecast of market indicators and
its capacity are very important, they are of great interest to
the market participants as they allow companies to
understand clearly, strengthen and expand their positions
on the market.

It should be noted that today the need for
information on the capacity, size and shares of the market
has already been formed; there are many companies that
carry out similar marketing research. At the same time,
some enterprises estimate the capacity of the market on
their own.

The analysis of literary sources and problem statement

Chandezon, K. Schmittchoff, G. Harding and other
authors. Such scientists as G. Pospelov, V. Leontiev, L.
Abalkin, 1. Bestuzhev-Lady, N. Malchotry, G. Tayla, H.
Schumann, D. Hicks, C.Arrow contributed to developing
the forecasting methodology.

However, the methodological issues of forecasting
the market capacity are insufficiently worked out in the
mentioned works, factors that determine the market
capacity are insufficiently indicated, the influence of
micro and macro factors on the development of market
potential is not fully reflected, the specificity of the
structural and regional features of the markets is not taken
into account, the demographic factor of structural changes
in a number of consumers by age groups is not fully
elaborated, the impact of consumers’ incomes in terms of
different conditions and development of the economy.
Theoretical and practical problems of forecasting the
market capacity need to be understood on the principles of
market relations. It should be noted that today there are
many economic and mathematical methods for calculating
the market capacity, while there are no universal ones.
The mentioned above determined the subject of this
article.

The goal and objectives of the research

The issues of the technique of the methodology of
calculating the market capacity were studied in the works
written by G. Azoyev and V. Khrutsky, P. Zavyalov, S.
Lavrov, E. Golubkov, I. Lipsitz, S. Pivovarov, E.l. Lunin,
J.-J. Lamben, V. Praude, F. Kotler, D. Evans, G.

The goal of the article is to systematize and
substantiate theoretical and methodological approaches to
forecasting the market capacity in the conditions of the
current unstable state of the economies of individual
countries.

The objectives are:

- to systematize factors that affect the development
and amount of the market capacity;

- to consider the peculiarities, advantages and
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disadvantages of wusing available economic and
mathematical models of forecasting the market capacity;

- to consider the necessity for taking into account
structural changes in a number of consumers by age
groups in the forecasting models;

- to identify the peculiarities of influence on
changing the market capacity of the consumption of
luxury goods and goods of primary necessity using the
indicators of the elasticity of demand taking into account
the stratifications of the society in different countries.

The results of the research

The choice of the method for determining the
capacity of a product or company market depends on the
specifics of the business, the urgency and importance of
the task, the accessibility of information, labour and
financial resources, patterns for the promotion of goods to
a consumer; each group of goods needs an individual
approach.

The analysis of the current practice of forecasting
market processes enables highlighting a number of
features of building the economic and mathematical
models of the market capacity whose choice and use is
conditioned not only by the objectives of the research but
also by the quality of available empirical data [1, 2].

Various methods are used to forecast the market
capacity [3-5]. It should be noted that the application of
any particular method does not improve the accuracy of
the forecast, does not provide an integrated approach and
reduce the risk of making managerial decisions on the
direction of the development of an enterprise.

Building economic and mathematical models for
determining (forecasting) the capacity of the market and
demand should be based on the following principles [6,
7]

1) analyzing and modelling the structure of
consumption per the totality of groups of goods and
services presented in the market and necessary to meet
various human needs; the structure of consumption should
be considered in two aspects:

- as the amount of consumption of a certain group of
products in physical terms;

- as the level of expenses for purchasing a certain
group of products;

2) substantiating the lower and upper regulatory
boundaries of consuming goods intended to meet the
needs of people who are in the lower stages of the needs
hierarchy. Due to these boundaries, the main object of the
analysis of the market capacity is the consumption of a
certain group of products in physical terms whose values
exist and vary within a certain interval. At the same time,
at a certain point of an interval between the lower and
upper consumption standards the moment of market
saturation takes place, it depends on the specific features
of a particular group of goods or services. After saturation,
the subsequent change in the independent factor causes a
decrease in the rates of consumption growth of a certain
group of goods;

3) taking into account the factors that determine the
change in the market capacity and the amount of the
demand for a particular group of goods;

4) ranking different groups of goods and services by
the degree of their value for consumers, which enables
determining the order of their purchasing when changing
other considered factors of product consumption;

5) determining the weight coefficients of the value
of goods (commaodity groups) for consumers;

6) taking into account the size of the market — the
data of state statistics should be used to assess the size of
the market in large areas (country, region). On small
territories (district, city) field researching can be carried
out as market statistics are not usually conducted;

7) substantiating the influence of different levels of
average income per capita and average prices on the
amount of the market capacity and demand.

Let summarize and categorize the well-known
factors that need to be taken into account while
determining the market capacity (some factors are often
taken into account; others are not considered at all) [8]:

- the geographic boundaries of the market — a
district of the city (Kharkiv, Kyivsky district, Saltivka
area), a city (the city of Kharkiv), several cities Kharkiv,
Kyiv, Odesa), one region or several regions of the country
(Slobozhanschina, Zakarpattia), Ukraine, foreign markets
(Poland market, European market), etc.;

- the time interval of marketability — a season, a
quarter, a year, etc. A year is widely viewed as the interval
as the majority of goods and services are seasonal within a
period that is usually equal to a year;

- the homogeneity of the market — if the market is
heterogeneous and is divided into segments (buying
behaviour among the segments varies considerably), the
market capacity needs to be determined for each segment
separately. The resulting indicators should be later
aggregated;

- the units of measurement — natural or value; when
calculating the cost index of the market it is necessary to
determine what prices (consumers or producers) and
which currency to take into account. It is recommended
that producer prices be used in the b2b segment, consumer
prices be used in the b2c segment, the national currency —
hryvnia — should be used on the domestic market and
euros or dollars should be used on the international
market;

- demographic characteristics of consumers — the
quantity, density, social composition of the population and
its composition by gender and age; general market
conditions; a kind and type of goods, commodity groups,
their aggregation; the amount and structure of the product
offering; enterprises-representatives; the quality of
products and changes in the quality of goods; the amount
of imports of a particular product or group; the demand
for goods and the elasticity of demand;

- the level of prices and changes in the average
market price for the whole population or individual
product groups; the ratio of prices for goods that are
presented on the market and are necessary to meet
different types of human needs;
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- the achieved standard of living and needs of the
population; changing the population lifestyle;

- the incomes of the population, the purchasing
power of the population; a share of the income that a
consumer is ready to spend on purchasing a particular
product;

- the degree of value of a certain type of goods and
services for consumers, which is conditioned by the need
for a specific group of products to meet the needs of
people who are at different hierarchical stages;

- the stage of the product life cycle and the
corresponding type of a consumer (innovators, early
majority, later majority, those who lag behind); the degree
of development and saturation of a particular market, the
probability of similar goods or other goods with similar
properties (characteristics) on the market;

- changes in macroeconomic indicators — business
activity; prices for energy; the leading indicator, that is,
the change of the target market or another one that
responds to the future change in the market capacity with
a predetermined time lag;

- the advent, expansion and accessibility of new
technologies;

- the intensity of marketing efforts of producers and
sellers; the efficiency of promotion on the market; the
cost-effectiveness of advertising; the state of the
marketing, sales and service network;

- specific factors that determine the development of
markets for individual products while each market may
have characteristics that are specific only to it. A specific
factor in the degree of impact may be crucial for
generating and developing the demand and offer of a
particular product. Specific factors include natural and
climatic conditions, changes in fashion; national and
everyday traditions (for the markets of fabrics, clothes and
footwear); the achieved level of prosperity; the terms of
physical and moral wear; the size and composition of a
consumer’s wardrobe; the increased housebuilding and so
on.

These factors have a different impact because when
the income changes by a certain value and prices change
by the same value but with the opposite sign, the change
in the volume of product consumption is not the same. In
this case, consumers’ incomes and the level of prices on
the amount of the market capacity of a particular group of
goods or services can have the overall impact while
combining them into one indicator that is determined as
the ratio of factors, which characterizes the purchasing
power of population to buy goods from the target group of
products.

Thus, a great number and variety of factors should
be taken into account in economics and mathematical
models and the effects of individual factors cannot be
distinguished.

Random and systematic factors should be
distinguished [6]. Random factors display the individual
tastes of consumers and their environment, customs, the
peculiarity of the circumstances which surround them, in
other words, all things that are related to the personality
and behaviour of a consumer. Systematic factors
characterize the size of the family, gender and age of

family members, profession and social group membership;
the effect of these factors can be eliminated by classifying
families and grouping them but anticipating all the factors
in advance is impossible.

Factors can be distinguished experimentally, then
consumer budgets can be clearly classified. Distinguishing
families according to the different age, size, the level of
income, etc. enables determining the impact of factors
related to a small intra-group dispersion.

After eliminating all the distinguished systematic
factors by grouping and selecting other factors, all the
factors that have not been taken into account should be
considered as random. This allow the manufacturing
companies to quantify the impact of factor changes on the
amount of the market capacity of the manufactured
products, to anticipate the change in the scale and duration
of the life cycle of the market and, consequently, to
respond to changing market conditions in the most
effective way taking into account the final results of the
organization activities.

The dependencies of the market capacity on
macroeconomic parameters can be modelled by building
factor forecasting models that characterize the dependence
of consumption on the level and composition of monetary
incomes, the price level and the ratio of price indices as
well as on the social and the demographic composition
and size of households. The essence of this approach lies
in the fact that the market capacity is presented as a
function of one or several factors. To build this class of
models, the income differentiation and the elasticity of
consumption of goods by all the population should be
studied, certain groups of people with different paying
capacity should be analyzed.

Multi-factor models of determining the market
capacity.

Over long time intervals, market phenomena and
processes are determined by a combination of factors,
their overall impact on the amount of the market capacity
is taken into account by multi-factor models of forecasting

S=p(X)=p(X X1 %,) 1)

where X;,X,,...,X, are the factors that influence the market
capacity.

If a model is built for a short period of time,
individual factors can be considered as constants.

For forecasting of the market capacity, works [8, 9]
suggest using such multi-factor models that take into
account the available statistical data:

1) depending on the income obtained within the
current and previous periods

St =g +ayli +aliy, (2

where S, is the market capacity in the planned period; I, is
the level of customers’ income in the planned period; |, 4

is the level of income in the period that preceding the
planned period; a,a,a, are the coefficients of

regression;
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2) depending on the income of consumers obtained
within the current period and the demand within the
period preceding the planned period

St =ag+al +3,5,, (3)

where S,_; is the market capacity within the period

preceding the planned one;

3) depending on the level of consumers’ income
within the period preceding the planned one and on the
maximum values of consumers’ demand within a certain
previous time period

St=ap+al g +a,Enu, (4)

where E_,, is the maximum value of the market demand

within a certain time period that precedes the planned
period of time;

4) depending on the level of current income of
consumers and on the average level of prices for all the
consumer goods within the target period

St=ay+aly +aR, (5)

where P, is the average level of prices for all the consumer
goods within the target period.

Dynamic models for calculating the demand (the
market capacity).

The selection of factors that determine the dynamics
of the market capacity in the context of building
macroeconomic models has certain features. Analytically,
there is a system of factors that are causally related to the
market capacity indicator. However, mathematically, not
all of them can be adequately taken into account in the
model since macro-factors have a complex hierarchical
structure and can be measured using various indicators.
For example, the purchasing power of people’s income
depends on incomes and on inflation rate at the same time.

Despite the fact that the market capacity is changing
dynamically and in different periods, the market situation
can be different but the general trends that reflect the
specifics of the type of consumption remain unchanged.
At the same time, the change in the nature of processes
that determine the behaviour of consumers in the
dynamics affects their statistical certainty. Consequently,
an index that did not have a significant decisive influence
in the past is considered as a weak signal. In case, when it
cannot be used in future, the available indices should be
retrospectively reviewed as those that characterize
differences in the typology of consumers’ behaviour.

1. Basing on the dynamic model of consumption with
due regard for stocks (H. S. Houthakker and L. J. Taylor):

C=q+aZ+a,l +¢, (6)

where C, is the consumption; Z is the stock of goods or

the habit of their consumption habit; | is the income; ¢ is a
random component.

2. Depending on the price and time. The simplest
models of the demand depending on the time and price
include the following one

Ci=ag+aR +asit, (7

where P, is the price; t is the factor of time.
3. Taking into account the ratio of price indices

Jp.
Ian:Ina0+a1InPj+a2InJ—F:t, (8)

where C; is the demand for a certain item of goods; P; is

Jp.

—Lis the
Jp
comparative index of prices that characterizes the ratio of
changes in prices for a certain item of goods and the
general index of prices.

The dependence of the amount of consumption on
the income is represented by the function of consumption
on the macro level, and this fact should be taken into
consideration. In his works, J. M. Keynes illustrates the
ratio of the generalized indices of income, consumption,
capital investments, savings — when the income increases,
the consumption also increases but slower. At a certain
level of consumption, people start to save.

Actual data on the market capacity show how
consumers are supplied with different types of goods and
services in each specific period of time. The structure of
consumers’ demand in any period of time and its change
under the influence of various factors is the reflection of
objectively existing limits of the consumer behaviour in
the area of distributing their income for purchasing one or
another group of products. Within these boundaries of
consumption, different types of human needs are met with
the help of a certain group of products. The following
should be taken into consideration:

- the lower boundary characterizes the amount of
consumption of products necessary to meet minimum
demand;

- the upper boundary is the natural boundary of
product saturation is conditioned by the law of
diminishing marginal utility; that means that consumers’
needs for certain groups of goods or services are entirely
met or their needs cannot be met better by increasing the
amounts of purchasing.

Depending on the amount of available statistical
information, the patterns of the market capacity change S
as the function of changing any factor from the mentioned
ones and forecasting the market capacity can be analyzed
using the coefficients of the demand elasticity:

the price for a certain item of goods;

S=f(Ep,Epg.E Ex), ()

where E; is the coefficient of price elasticity; E,g is the
coefficient of cross-price elasticity; E, is the coefficient
of the consumers’ income elasticity; Ey is the coefficient
of the goods quality elasticity.

The goods are distinguished as those of

1) low elasticity (0 < E < 1); this group includes the
goods of primary necessity (bread, salt, matches); as
income | grows, the increase in demand for essential
goods Q gets slower and has the saturation boundary;
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2) moderate elasticity (E = 1 or E ~ 1); this group
includes the goods of secondary necessity; the function
has the saturation boundary but of a higher order; the
demand for such goods arises after the income reaches a
certain desired value;

3) elasticity (E > 1); this group includes luxury
goods; the function has no boundaries, the demand for
luxury goods arises after the income exceeds a certain
level of income and the increase in demand outruns the
increase in income.

A drawback of multi-factor models is the fact that
the limited volume of statistical information about the
amount of the market capacity and its determinants leads
to significant errors in the calculations of the current value
and forecasts. This is due to the fact that the value of the
target variables for a basic period of time can turn out to
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be indistinctive, false for a particular market when
empirical data is accumulated.

The above models also have significant limitations.
Forecasting the demand at the following moment of time,
using statistics of historical data, can lead to completely
opposite results; this can happen when the demand is
seasonal (taking into account the seasonal wave requires
other approaches), when the goods moved from one phase
of the life cycle to another, when the consumption of
goods is very sensitive to inflationary processes and so on.

It should also be noted that the above models do not
take into account the state of the demographic situation on
the target market. The demographic structure of
consumers is very variable in age, gender, the density of
residence due to active migration and emigration
processes, structural shifts in the age pyramid (fig. 1).
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Fig. 1. The structure of Ukrainian population according to the gender and age (according to the State Statistics Committee of Ukraine

[10])

The information on the gender and age distribution
of the residents of a country, region, or any
administrative-territorial entity is demanded practically in
all spheres of public life that are related to human life and
activities. In marketing, following F. Kotler, scientists
consider the age of consumers to be very significant and
refer it to a group of personal factors. So, A.S. Posipanova
noted in her monograph [11] that social and demographic
factors (gender, age, social status) have a significant
influence on consumer behaviour (demand) and the
influence of price, income and quantity of goods is
insignificant since they are included in traditional
economic models. The author also emphasizes that
income affects the choice of goods but not on preferences.
D. Borzekovski [12], V. Stefan [13] found a significant
difference not only in the preferences of children and
adults but also in the attributes of preferences, their range
(children have significantly narrower one) and the rate of
development (children develop preferences more quickly).

The influence of age on consumption patterns is
manifested in the choice and frequency of consumption of
goods and services. So, according to marketing research,
in 2007 young people of 17-23 years often made use of
beauty salon services of (26.7%), entertainment centres
(17.8%), cafes and bars (11.5%). This is a very large

proportion of the population. In 2017 these consumers
moved to another group (a group of 30-year-old people),
and now their views and desires are aimed at the services
of banks (45.8%), entertainment centres (28.7%). At the
same time, in 2017 the category of 20-year-old consumers
of services mentioned above decreased almost twice
(fig. 1): in 2007 — 791 thousand people, in 2017 — 446
thousand people.)

It should be noted that information on the number of
children already born enables forecasting the consumption
of a group of children’s products (baby carriages, baby
beds, linens, diapers, baby food, etc.) in the short term and
makes it possible to forecast the consumption of certain
goods and services in the future.

Single-factor models of calculating the market
capacity taking income into account.

Despite the fact that multi-factor models of the
market capacity forecasting can take into account factors
that can have a profound effect, single-factor models
remain the most popular for determining the market
capacity and consumption level. While using these
models, the most significant factor one should be
discriminated which takes into account the change in the
market capacity. Thus, the implementation of correlation
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regression analysis according to the series of the values of
the market capacity and an independent macroeconomic
parameter, that mean that the formation of the functional
dependencies of the general form S = f(x), x; is the i-th

factor that affects the market capacity) enables identifying
a statistically grounded relationship between the target
variables.

Single-factor models of the predictive estimates of
the market capacity should be applied in short-term time
intervals during which only one target factors substantially
changes and all other factors remain or are considered to
remain unchanged or their change causes a slight change
in the market capacity within the permissible statistical
errors.

Single-factor models have their advantages while
being applied:

- the differentiation of goods into main groups,
selection and justification of the specific form of the
functional dependence of the market capacity for each
group of goods on the level of per capita income enables
reflecting the peculiarities of consumers’ preferences of
various types of goods and services and providing the
most accurate modelling of consumer behavior in solving
the tasks of the market capacity forecasting;

- for specific forecasts, such models enable
determining which goods belong to the category
associated with stocks and which ones are related to the
category associated with habits.

But single-factor models also have a drawback —
while they are being formed and justified, the vector of the
impact on the dynamics of the market capacity of only one
macroeconomic parameter can be taken into account on
the basis of the predictive estimates of the market
capacity. At the same time, other significant factors of
market conditions are excluded from the analysis and
neglecting these factors reduces the degree of the accuracy
of the forecast estimates.

Single-factor models of the dependence of the
demand (the market capacity) on prices or on income are
widely used. Studies show that it should be kept in mind
that the consumption of goods and services by a family
over a certain period of time depends not only on its
incomes within the target period but also on the previous
incomes and on the incomes expected in the future. The
amount of expenses also differs depending on the wish to
save a part of the income or, conversely, to spend savings
and take loans. That is, within a limited time interval, the
statement “expenses are determined by the income level”
is not correct; it is necessary to consider the long-term
cash balance of a family taking into account planned
purchases and current savings.

To study the change in demand depending on the
income of various consumer groups, mainly two types of
models are used — Engel functions and Tornqvist
functions.

In the XIX century the German scientist Ernst Engel
substantiated the economic law according to which the
behaviour of consumers is related to the amount of their
income and, as the incomes of the population’s
consumption  of  goods  increase, it  grows
disproportionally. Costs for food is growing more slowly

than costs on durable goods, travel or savings and the
structure of food consumption is changing toward better
products. The growth of incomes leads to an increase in
the share of savings and consumption of high-quality
goods and services with a decrease in low-quality goods.
The law is very outdated but Engel proved that empirical
dependence is confirmed by a long experience of
economic development.

Engel functions are known to be static models

S=alb . Engel curves characterize the dependence of
consumption (the market capacity) of various types of
goods on income:

- for the items of primary necessity the index E < 1,
that means that when the income increases, the extra costs
for the goods of this category is a past that constantly
decreasing (fig. 2, curve 1);

- for the durable goods the index of elasticity
E ~ 1, that means that a share of costs for these goods in
the extra income remains approximately unchanged
(fig. 2, curve 2);

- for luxury goods the index of elasticity E > 1; that
means that when the income increases greatly, its bigger
share is spent for the goods of this group (Fig. 2, curve 3).

Market capacity, S

»
L

Income,

Fig. 2. Engel curves

According to Engel's law, the elasticity of
purchasing basic necessities from casual income is less
than from the constant share of income. In particular, food
costs are insensitive to income fluctuations. For luxury
goods, the consumption of which is closely related to
unforeseen incomes, the elasticity of purchasing from
casual income is higher than from the constant income
share.

But studies have shown that the tendencies of the
Engel curve in developing countries differ from the trend
of the curve of developed countries. When the level of
total income is low, the overall elasticity of spending on
food is elastic but if the total amount of costs increases,
the total elasticity of food costs becomes inelastic. That is,
the category of essential necessity is replaced by the
category of luxury goods for certain market segments.

The Ukrainian society is a rather complex socially
differentiated  structure that was developed by
N.M. Rymashevska, a specialist in the field of social
demography and economic sociology and consists of ten
social strata and at least three major social classes —
“upper”, “middle” and “lower” ones [14]. Many
sociological surveys testify that about half of Ukrainians
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are considered to be middle class but experts believe that
onlyl0% of the population can be classified as middle
class in Ukraine according to two basic indicators — the
standard of living and education [15. 16], while 75-80%
of the population can be referred to the lower class. In
developed countries, the middle class includes the
population that receives average incomes typical of a
target society and this is the majority of the society
(60-80%), so they can influence the overall direction of
the development of a country and on the level and

L. Torngvist [17], these are special Torngvist curves that
are constructed according to Engel’s law. According to
this approach, the whole set of goods and services can be
submitted by three main groups; in each group, the
relationship between the market capacity and consumer
income is expressed by a certain form of dependence.

1. The goods of primary necessity, for which the
curve that reflects the change of the market capacity (the
change of demand for the necessities S when the income |
increases) asymptotically approaches the upper boundary,

structure of consumption of goods and services. which characterizes the level of saturations,,, — with
The pattern of the dependence of demand on income  these goods (fig. 3, curve 1).
was mathematically described in the studies of
Market
capacity, St
S‘maxZ *******************
2
Smaxl ****** = = —
1
I, I3 Incon'1e, |
Fig. 3. Engel and Toérnqvist curves for various groups of goods:
1 — the goods of prime necessity; 2 — the goods of secondary necessity;
3 — luxury goods
The coefficient of elasticity of consumption of
o . Simax, (1-15)
necessities varies from zero to one. The dependence of the G, — —max 2 (12)
2 — ’

market capacity on the income level of this group of
goods is as follows

Siax |

max

S, = (10)

l+a,

where S, is the market capacity of the target group of
goods or services of primary necessity; Smax, is the upper

boundary of the consumption of necessities (maximum
market capacity, the market potential of a target good of

primary necessity): limS, =S, ; & 1is a model
| >0

parameter.

2. Goods of the secondary necessity, for which the
curve of the market capacity is convex (fig. 3, curve 2)
and, when incomes increase, it approaches the upper

boundary of consuming a certain group of goods Smax,

that has greater value for these goods than for the goods of
primary necessity; the demand for this group of goods
occurs after the income reaches a certain amount | > I,
and then the goods of this group can be purchased. The
elasticity of demand for such goods approaches 1. The
dependence of the market capacity S, on per capita
income for the goods of the secondary necessity is as
follows

I +a,

where S, is the upper boundary of consuming the

goods of the secondary necessity: limS, =S, ; I, is
| >0

the boundary value of income (if I<1,, the market
capacity of the goods of the secondary necessity S, =0);

a, is the parameter of a model.

3. Luxury goods, the consumption of which does not
have the upper boundary and increases more rapidly when
the income increases, it occurs only after the income
exceeds the lower boundary value | > I;, goods are not
purchased (there is no demand) until this value is
achieved. The curve of the market capacity of luxury
goods S, is concave (fig. 3, curve 3) and is described by

the following functional
s _ Sax, | (1-13)

3 =" .

(11)
I +a,

where |, is the boundary value of income (is | < I3, the
market capacity of luxury goods S;=0); a; is the

parameter of a model.
When the values of income | are great enough
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S, ~S (12)

max, | -
That means almost all income growth can be spent
on luxury goods in this situation.
Another curve S, =a,l —b,1, for goods or groups

of goods that are not used when a certain level of income
is reached can be added to the Tornqvist functions. So, the
demand for such products increases at first, reaches the
maximum for | =a,/2b, and then starts decreasing up to

0, that means that there is no demand for such products
when incomes are greater than this boundary.

In their works, A. Maki and M.A.Kamwe [18] on the
basis of theoretical and empirical data considered and
proved the hypothesis alternative to the Tornqvist-Wold
hypothesis on the definition of luxury goods and
necessities using the elasticity of the demand for general
costs, direct and cross-price elasticity in the context of
recent empiric observations taking into account the
stratification of society in different countries.

Let us consider the available approaches to using the
Tornqvist functions. Thus, in their works, H. Wold and
L. Juréen) [19] classify goods as necessities when the
coefficient of direct price elasticity is negative, necessities
and luxury goods are classified using the combination of
prices and general income elasticity according to
Toérnqvist approaches, as “Tornqvist groups the
commodities into “necessities” and “luxuries”, with price
elasticity below and above unity, respectively. This leads
to the conclusion that, as a rule, income elasticities of
necessities are smaller than their price elasticities, whereas
income elasticities of luxuries are greater than their price
elasticities” [19, p.115].

This phenomenon can be explained by the fact that
in the elasticity of demand there are two important
characteristics of the complete demand system (and the
demand functions of homogeneous products are
determined by zero degree):

1) the sum of total cost elasticity, direct price
elasticity and cross-price elasticity (cross-elasticity) for
the i-th element is equal to zero

E Eo E
R 2 +i:0, (13)
Eo  0logO: Eq )
where izﬂ, i=1..n1i Fo _2logQ,
EPJ_ 0 logP; Ey 0logX

2) if the weight factor is taken into account, the
mean value of the demand elasticity with account for the
price of a fixed item of goods is equal to a negative
proportion between the costs for the i-th item of goods and
general costs.

j AR (14)

For two items of goods, for example, food and non-
food items, according to the formula (13), the following
system of equations is true

E E E
_Q1+_Q1+_Q1=O

Ey EP1 Ep2 (15)
EQz " EQz " EQz -0
Ey EP1 EP2

According to the direct price elasticity of the first
item of goods (food), the demand is inelastic; thus this
product can be classified as a necessity according to the
Tornqvist-Wold hypothesis. If the characteristics of the
first product are focused on, according to (15), the
Tornqvist-Wold hypothesis is obtained as the following
system of equations

(|31Q1){E_Q1J+(P2Q2)(%J =-RQ
(P1Q1)[E_QLJ+(P2Q2)(?] =-P,Q,

(16)

P P

According to the second equation of the system (16),
the following is true

E E,
_Ql__@(&ﬂj,

Er, RQ | Ep,

(17)

Let us consider these two cases.

1) if the demand for the second item of goods (non-
food group) is elastic by own price and cross-price,
E E E E
50 and, hence, - - R ,if < s changed in

P X R P
the first equation of the formula (15). That leads to the
Tornqvist —Wold hypothesis — as a rule, the income
elasticity of demand for necessities is less than their
elasticity of prices.

2) if the demand for the second item of goods is
inelastic in its own price but elastic in cross-price,
E E E
—% 20 and —2>-—2  That leads to the following

P Ex =

2 1
conclusion of the Toérngvist —Wold hypothesis — the
income elasticity of demand for necessities is greater than
their own (direct) price elasticity.

In case of the n-dimension product case

When the sum of general elasticity and costs and
Eo Eo
i<_i the

own price elasticit )
p % E, EP,

is negative

following inequality occurs
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Eo
i>0.

Er (19)

i)

This indicates that the sum of the cross-price
elasticity for the ith product is positive and the ith product
can be classified as a “necessity” according to the results
obtained in the case of two goods. On the other hand,
when the total elasticity of costs is greater than the

. . .. EQ- EQ-
absolute value of direct price elasticity — >—-—=, the
X R

following inequality occurs

Eo
i<0.

Er (20)

i)

This indicates that the sum of cross-price elasticities
is negative and the i-th product is classified as a luxury
one. But to obtain the mathematically exact relationship
between the cross-price elasticity

E
E—C:, (i#], j=12,..,n)

i

and direct (own) price

E

elasticity E—Qj, (j=1,2,...,n) for all the goods available
Pi
at the market is rather difficult. There are also difficulties
in estimating the elasticity of the cross-price for the
complete product assortment. For these reasons, the
Thorngvist-Wold  hypothesis can  be studied and
substantiated only empirically using actual observations
and accumulated statistics.

It should be also noted that other empirical laws of
consumption were found on the basis of Engel’s law [20]:

Schwabe’s law — the poorer the family, the more the
share of income is spent on housing;

Wright's law — the higher the income, the higher the
level of savings and the share of savings in costs;
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influence on the market capacity of specific groups of
goods and services in the most accurate way; determining
the critical values of factors due to which the consumption
of a certain group of products can be absolutely stopped or
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BUKOPUCTAHHSA EKOHOMIKO-MATEMATHUYHUX MOJEJIEHA JIJIA
BU3HAYEHHSA MICTKOCTI PUHKY

IMpeameT: €KOHOMIKO-MATEeMAaTHYHI MOJEJI TPOTHO3YBAaHHS MICTKOCTI PUHKY 3 YpaxyBaHHSM CHCTEMH BIUIMBalOYUX (DaKTOPIB.
Merta: cuctemMaTH3allisg Ta OOIPYHTYBAHHS TEOPETUYHUX 1 METOMOJIOTTYHUX IMIXOIB 10 IPOTHO3YBAHHS MICTKOCTI PUHKY B YMOBaXx
Cy4acHOTO HeCTaOiTbHOTO CTaHy €KOHOMIK. 3aBJaHHS: JaTW HAHOUIBII IOBHUM CHCTEMaTH30BaHMII Ieperik (akTopiB, IO
BILUTUBAIOTh HA PO3BUTOK I BENMYMHY MICTKOCTI PHHKY; PO3TJSIHYTH OCOOJIMBOCTI, TIEPEBArd Ta HEMOJIKH 3aCTOCYBAHHS ICHYIOUHX
€KOHOMIKO-MaTeMaTHYHUX MOJIeNield TPOTHO3YBAaHHS MICTKOCTI PHMHKY; PO3IVIIHYTH HEOOXiJHICTh ypaxyBaHHS B HPOTHO3HUX
MOJIENIIX CTPYKTYPHHUX 3pPYIIEHb B YHMCEIBLHOCTI CIIOXKHMBAYiB 3a BIKOBUMH KOrOPTaMH; BHSBHTH OCOOJIMBOCTI BIUIMBY CIIO)KHBAHHS
TOBapiB PO3KOIII M TOBAPIB IMEPLIO] HEOOXIAHOCTI 3 ypaxyBaHHSM JOXOJY Ha 3MIiHEHHS MICTKOCTI pUHKY. MeTOoau: CUCTEMHUI
aHai3, (GaKTOpHUIl aHaI3, perpeciiHo-KOpeIsIiHHMI aHalli3, METOAN KyMYJSITUBHUX KPUBHX. Pe3yJbTaTH: pO3IIISTHYTO MPUHLUIN
oOyOBM €KOHOMIKO-MaTeMaTHYHHUX MOJeJIed NMPOTHO3yBaHHS MICTKOCTI puHKY. CHcTeMaTn3oBaHO ()aKTOpH, sSKi BIUIMBAIOTH Ha
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MICTKICTh PHHKY Ha MIKpO- Ta MaKpOpPIiBHJX Ta MArOTh BHIIAJKOBHI ab0 CHCTEMAaTHYHHMN XapakTep BIUIMBY. BUSBICHO mepemar,
HEIOJIKH Ta OCOOIMBOCTI 3aCTOCYBaHHs 0araro(GakTOpHHUX Ta OAHO(GAKTOPHHX MOJEICH MICTKOCTI PHHKY, 30KpeMa KyMYJISTHBHUX
KpPHUBHUX. 3alporoHOBaHO 00OB’SI3KOBE ypaxyBaHHs y OararoakTOpHHX MOJEAX AeMorpadidHUX YMHHHUKIB (3MIHEHHS CTPYKTYpH
BIKOBHX KOTOpT y 4aci). [loka3aHo anbTepHAaTHBHE BUKOPHUCTAHHS KYMYJISITHBHHX KPHBHUX IIONIUTY IIOAO IPYI TOBapiB PO3KOIIi Ta
nepioi MmoTpeOM B 3aJIeKHOCTI Bix Moxoxy. BucHOBKH. YpaxyBaHHS CTPYKTYPHHX 3pYIIEHb KUIBKOCTI CIIOKMBadiB y dHaci,
0co0JIMBOCTEH CITOXKHMBAHHS TOBAPiB PO3KOIII Ta TOBApiB MEPIIOi HEOOXITHOCTI 13 3aCTOCYBaHHAM KOe(iIli€HTIB €TacCTUIHOCTI ITONUTY
3a JIOXOJIOM Ta IHIIMX 3HAYymuX (akTopiB, JACTh 3MOTY MaTeMaTHYHO ONMCATH CIO)KHBAHHS OCHOBHHX IPYII TOBapiB i MOCIYT,
CIIPOTHO3YBAaTH BEIMYUHY MICTKOCTI iX PHHKY; BU3HAYUTH KPUTHYHI 3HAYCHHS (DAKTOPIB, 3a SIKNX MOXKJIMBUM € IOBHE NPHITMHEHHS
CIIOKUBAHHS MEBHOI I'PYIIH NPOAYKIIT 200 3MEHIIIEHHS CITOKMBAHHS JO MiHIMAJIbHOI'O PiBHS.
KniouoBi c;10Ba eMHICTh pUHKY, EKOHOMiIKO-MaTeMaTH4Ha MOJIEIb, €aCTHYHICTh MOMHUTY, IOXi/l, CIIOKHBAaHHS, I[iHA, TOMHUT.

HCHOJIb30BAHUE SdKOHOMUKO-MATEMATHYECKHAX MOJIEJEM JIJIsI
OIIPEJEJIEHUA EMKOCTH PBIHKA

IIpeameT: >KOHOMHKO-MAaTEMAaTHYECKHE MOJACTH NPOTHO3UPOBAHMS EMKOCTH PBHIHKA Ha OCHOBE CHUCTEMBl BIHAIOUINX (DAaKTOPOB.
Hean: cucremarusanys ¥ 000CHOBAaHHE TEOPETUYECKUX M METOMOJIOTHUECKHX MOAXONOB K MPOTHO3UPOBAHUIO EMKOCTH PHIHKA B
YCIIOBUSIX COBPEMECHHOT'O HECTAOMIBHOTO COCTOSHHS 3KOHOMUK. 3aiaqm: 1aTh HaHOOJEe MOJHBIH CHCTEMAaTU3UPOBAHHBIN MIepeueHb
(aKTOpOB, BIMSIONMIMX HA PAa3BUTHC M BEIUYMHY EMKOCTH PBIHKA; PacCMOTPETh OCOOCHHOCTH, MPEUMYIINECTBA M HEIOCTATKH
MPUMECHEHHS  CYIICCTBYIOIIMX SKOHOMHKO-MAaTEeMaTHUCCKUX MOJECNCH MPOTHO3MPOBaHHS EMKOCTH PBIHKA, PacCMOTPETh
HEOOXOMMOCTh y4ETa B MPOTHO3HBIX MOJEIAX CTPYKTYPHBIX CIBUTOB B YHCICHHOCTH MOTPEOMTENCH MO BO3PACTHBIM KOTOPTaMH;
BBISIBUTH OCOOCHHOCTH BJIMSHUS MOTPEOICHHS TOBAPOB POCKOIIH U TOBAPOB MEPBOIT HEOOXOIMMOCTH € yYETOM 0XO0/1a HA U3MECHEHHE
éMKOCTH pbIHKAa. MeToAbl: CHCTEMHBIH aHaun3, (aKTOPHBIA aHalu3, PErpecCHOHHO-KOPPEISIUOHHBIA aHaau3, METOIbI
KYMYJSITUBHBIX KpUBBIX. Pe3yjbTarbl. PaccMOTpeHBI NPHHIUIBI OCTPOCHUS  SKOHOMHKO-MAaTEeMAaTHYECKHX  MOJENCH
MIPOTHO3UPOBAHMS EMKOCTH pBIHKA. CHCTEMaTH3MpOBaHbl (AKTOPBI, BIUSAIOIINE Ha EMKOCTh PBIHKA Ha MHKpPO- U MaKpOYpPOBHE U
AMCIOIIME CITyYaiHbI WM CHCTEMAaTHUYCCKHH XapakTep BO3JCHCTBUS. BBIIBICHBI MPEUMYIIECTBA, HEJOCTATKA U OCOOCHHOCTH
MPUMEHEHHSI MHOTO(AKTOPHBIX M OJHOGMAKTOPHOW MOJEIU EMKOCTH PBIHKA, B YaCTHOCTH KYMYJSITUBHHUX KpHBBIX. [IpemnoxeH
00s13aTeNbHBIA YUIET B MHOTO(AKTOPHBIX MOJCISAX JAeMorpaduueckux (akTopoB (M3MEHCHHE CTPYKTYPBI BO3PACTHBIX KOT'OPT BO
BpeMeHHM). [1oka3aHo anbTepHATHBHOE HCIONB30BAHUE KYMYJSITUBHBIX KPHBBIX CIIPOCa IO TPYIIaM TOBapOB POCKOIIM M IMEPBOM
HEOOXOJMMOCTH B 3aBUCHMOCTH OT J0X0/Aa. BbIBOAbI. YUET CTPYKTYpPHBIX CABHIOB KOJIMYECTBAa IMOTPEOHTENCH BO BPEMEHHU,
0COOCHHOCTEH MOTPEOICHUST TOBAPOB POCKOIIM U TOBAPOB MEPBOH HEOOXOAMMOCTH C MPUMEHEHUEM KOA(P(PUIIMEHTOB JIACTHUYHOCTH
cmpoca Mo JOXOAY M APYTUX 3HAYMMBIX (haKTOPOB, IMO3BOJUT MaTeMAaTHYECKH OMUCATh MOTPEOICHUS OCHOBHBIX TPYIII TOBAPOB U
YCIIyT, CIPOTHO3UPOBATh BENUYMHY EMKOCTH HX PBIHKA; ONPEACIUTh KPUTHUCCKHE 3HAYCHHUS (DAKTOPOB, MPHU KOTOPHIX BO3MOXKHO
MOJTHOE MTPEKPAIICHUE MOTPEOJICHHS ONPECAEHHON IPYIIITBI IPOIYKIUH WM YMEHBIIICHUE TOTPEOICHHUS 10 MUHUMAIILHOTO YPOBHSI.

KarwoueBbie ci1oBa: EMKOCTh PhIHKA, SKOHOMUKO-MaTeMaTHIECKasi MOJICITb, JIACTHYHOCTh CIIPOca, T0XO/, MOTpeOIeH e, IIeHa,
crpoc.




ISSN 2522-9818 (print)
ISSN 2524-2296 (online)

UDC 331.102.14

Innovative technologies and scientific solutions for industries. 2018. No. 1 (3)
DOI: https://doi.org/10.30837/2522-9818.2018.3.082

E. DIDENKO

MODELLING THE FLEXIBLE SCHEDULES OF WORK OF INDUSTRIAL
ENTERPRISES MANAGERS

The subject matter of the article is analyzing ways of using the potential capabilities of managers of industrial enterprises to
implement high-performance activities as a factor of direct influence on the state and nature of the relationship between an employer
and an employee. The goal is to build a model for flexible scheduling the work of enterprise managers that take into account the
priority of solving production tasks in the subsystem of the personnel management of the decision support system for organizing the
activities of an industrial enterprise. The objectives are to develop an economic and mathematical model that enables taking into
account the rhythm of the fluctuations of the opportunities for achieving high results in the managerial activity and the activation of
hidden potentials of managers by introducing flexible forms of managers’ work into the scheduled plans of the production activities of
industrial enterprises. The general scientific methods such as system analysis, structural analysis and specific network methods are
used. The following results are obtained. The conceptual model of activating the efficiency of managers’ production activities is
suggested; the manager’s activities are activated by minimizing the involvement of managers in performing production tasks when the
values of the indicators of managers’ potential capabilities are low, which objectively reduces the productivity of managerial work. At
the same time, it is suggested to use the manager’s capabilities at a time that coincides with the opportunities for high-performance
work by adapting flexible schedules of managers’ work to the requirements of the scheduled plans of an industrial enterprise. The
integral indicator for assessing the impact of the rhythms of managers’ activities on the state of their labour productivity is suggested
for using in the models of organizing the activity of industrial enterprises. Recommendations are given to minimize the risks of
disregarding the terms of employment contracts that are caused by the potential inability to obtain high indicators of managers’ labour
activities and to explain the advantages of using flexible schedules of managers’ work to the representatives of an employer’s
personnel services. Conclusions. Modelling of flexible schedules of the work of managers of industrial enterprises enables correcting
the work of managers at an enterprise taking into account the wave character of managers’ readiness for highly productive work
according to the positive feedback principle. The recommendations for calculating the integral indicator of assessing the impact of the
rhythms of managers’ activities on the state of productivity of their work are given. The obtained results can be used to determine
more specifically the obligations of employers and managers as the parties of labour relations to agree on the duration, regularity, and
the rhythm of managers’ performance of their work-related obligations.
Keywords: enterprise, flexible work schedule, employee, model.

Introduction

Managing an industrial enterprise in the market
conditions of business environment generates a number of
relations among the different subjects of management.
The alignment of the interests of owners, employees,
labour collective requires improving the mechanism of
interaction as a way to achieve the goal and objectives of
an enterprise. Business planning of the enterprise
activities enables solving these problems but the plans are
usually detailed and scheduled in order to overcome the
complex nature of available contradictions among the
subjects of management. At this stage, the opportunities of
the enterprise related to the motives and incentives of the
work activity are not fully taken into account; flexible
forms of the work organization are often considered as a
means of the intangible motivation of the personnel of the
enterprise and less as a means of tangible minimization of
the enterprise costs. Under the increase of the percentage
of salary costs compared with tangible costs, this factor
becomes sufficient to be considered in the scheduled plans
of an industrial enterprise. First of all, the solution to these
tasks depends on the organization of the activities of
managers of different levels of management, whose
activities should be a model of a high-performance work
for all personnel of the enterprise.

Analysis of literary sources and problem statement

Labour distribution in the process of organizing the
interaction of members of the labour collective is the

driving force for improving the performance of the
enterprise. The specialization of the members of the
labour collective according the tasks of management has
always required the application of the systematic approach
to the study of the content of managerial work and has
been widely studied by foreign and Ukrainian scholars, in
particular by V.G. Aliyev, L.V. Balabanova, O.M.
Vinogradskaya, O.E. Kuzmin, L.E. Dovgan, A.A.
Mazaraki, B.Z. Milner, S.V. Mocherny, P. Drucker, L.
Seiwert [1, 2, 4, 5, 11, 12, 13, 14, 15, 16] and many
others.

According to V.G. Aliyev’s the scientific views [1,
c. 249-261] the management work as an element of the
organization of the production process requires the
application of the systemic approach which is based on
scientific principles. P. Drucker [2, p.289] considers that
an effective manager should combine “useful time” to
consolidate the time in order to spend it efficiently. R.A.
Fathutdinov [3, ¢.458] thinks that the basic approach to
the formation of a company manpower is standardizing
the complexity of work for each group of staff and
establishing the manpower norms that correspond to the
rational organization of work. According to L. Seiwert [4,
.79, p.140], the system of planning the working time is
an integral part of any manager’s activity which should
take into account the impact of the rhythms of human
activity on the ability to work. A.A. Mazaraki [5, c.414-
426] has come to the conclusion that selecting personnel
for accomplishing target tasks is an integral part of the
human resources management process which should be
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carried out on the basis of the scientific organization of
work.

It is clear that all the above views have differences
but they have similar features: firstly, understanding the
managerial labour as a component of the labour process
which is connected with the transformation of information
and requires the involvement of highly skilled specialists
is a considerably complex process which uses much
energy, memory and mental tension of the subject of
management; secondly, promoting the implementation of
economic and mathematical methods of management in
general and economic and mathematical modelling the
schedules of the personnel work of enterprises in
particular; and thirdly, finding ways to optimize
management costs.

This theoretical foundation enables identifying the
problem of developing the models of highly effective
organization of managers’ work due to the introduction of
the systematic approach to the process of selecting
managers and making them perform the tasks scheduled
by the plans for the development of enterprise activities.

Goals and objectives of the study

The analysis of available approaches to minimizing
management costs requires the study of the impact of a
manger’s personal state on the results of their work: the
models for developing scheduled plans should take into
account the managers’ capability for high-performance
work within the time determined by the plans of company
activities. It is correctly reasoned that the groups of
managers and individual managers are not equally
prepared for completing production tasks, which poses a
problem that should be solved.

Therefore, the company authorities should develop a
concept for achieving the goal of the company activity,
work out mechanisms necessary for its implementation,
and bring the main talking points to the owners and
members of the company labour collective. Thus, the goal
of this study is to improve the mechanisms of the
enterprise activities, to find opportunities for integrating
flexible schedules of managers’ work into the scheduled
plans of enterprise activities, providing personnel units
with tools for selecting staff and grouping managers
within the units that ensure high performance of the
enterprise. Therefore, the objectives of this study are to
find ways to ensure the competitive advantages of an
industrial enterprise, to maximize the profitability of its
activities, to minimize management costs, to facilitate
establishing a high-performance rhythm of managers’
work.

Materials and methods of the study

An important prerequisite for the profitability of an
enterprise is the efficiency of management. Management
as an activity bear the costs. First of all, this is the cost of
management of an enterprise caused by executing
managerial functions including administration costs
(managing the activities of the enterprise authorities),
financial management, risk management and so on.

Specific features of the types of managers’ work are
linked to the distribution of their work among various
functions and processes of management (planning,
organization, control, motivation, regulation) and the
corresponding dominance of one function over another
one in the daily work of a manager. Under rapid changes
in food and financial markets, the markets of information
and other services, low-productive labour costs of
managers are the losses of an enterprise that reduces its
profitability, as they are a part of products (services) that
are produced for their own needs, a part of products that
have not been or sold. And if excess costs for low-
productive work of managers are direct for sold
production, they are indirect for domestic and unsold
products.

The issues that arise when production costs exceed
the available norms in the main production process are
usually clearly regulated by existing standards,
regulations, orders, and so on, while insufficient attention
is still paid to the problem of setting standards for costs of
managers’ work. In particular, this is due to the lack of the
unified approach to determining the indicators of labour
productivity of a manager. Thus, the indicators that
depend on conscious changes of values of labour
productivity indicators are studied more than the ones that
depend on unconscious changes.

A manager as a human being cannot objectively
maintain the consistently high level of productivity, so in
order to avoid excessive costs, an enterprise should take
into account the wave character of the fluctuations in the
manager’s capacity for productive labour including
situations when the manager deliberately reduces the
labour productivity and when it unintentionally decreases
because of the manager’s personal state. This problem is
rather complicated, as the mechanism of regulating the
activities of a manager linked with the conscious
reduction of labour productivity by using relevant
motivators is well known and more or less worked out but
the mechanism that takes into account the effects of the
rhythm of a manager’s personal status still remains less
studied as some specialists who work with personnel step
back from the issue, since they consider that an enterprise
can violate human rights that are declared in the European
Convention for the Protection of Human Rights and
Fundamental Freedoms [6], they also think that there are
contradictions of manager’s personal interests, labour
collective interests and the interests of an enterprise.
These arguments are vicious since the employment
contract (agreement) is signed with the knowledge and
acceptance of the use of intellectual, mental, physical, and
other resources; and when its terms are being fulfilled,
managers are obliged to maintain these terms in
accordance with their obligations. A company as a party
of the employment contract in its turn is obliged to use the
work of a manager at a time when their potential
capabilities are at the highest level. And if at a specific
time moment, these capabilities lie below the required
level, another manager whose potential capabilities lie
within the specified limits should work. Managers can
arrange different variants of work — each manager can
work during a week, or they can work day by day or in
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shifts, and so on, but the enterprise arranges only such a
schedule of managers’ work (managers’ rotation) where,
if all other conditions are equal, at every moment of
working time the value of the integral indicator of the
potential capabilities of a manager engaged in work lies
within the norm, which makes the low-productive work
impossible.

Such a schedule of managers’ work will almost
never coincide with the typical schedule of other
employees’ work but will allow the company to avoid
excessive low-productive costs of their labour. The
progressive experience of using flexible working
schedules and the results obtained by enterprises due to
the application of the latest methods of personnel work
enable concluding that there is a dependence of the
profitability of an enterprise on the quality of the
managerial time use.

The algorithm of solving the tasks of developing
flexible schedules of managers’ work is based on the ideas
of the scheduling theory with the use of network
approach.

Let us take the following notations:

j is the manager index, j=1J, ;i the index of
activity direction, i =11 ;

n is the task index, n=1,N(i); » is the index of
managers group, y:l,_n; k is the index of available or
created for implementing the i-th direction of an enterprise
activity, k=1K(); A is the index of the j-th
manager’s resource that is needed to complete a set of
tasks of the j-th activity direction, /1:]7]-; ¢ is the
index of the type of activity rhythm of the j -th manager,
¢:1,_w; f¢ are the values of the variable of the ¢ -th

rhythm of the manager activity; 3”7 ={(i,n)} is a set of all
tasks that can be solved by the y -th group of managers;
3; is a set of all tasks of the i -th direction of activity; 3”
is a set of tasks assigned to the y -th group of managers;
3”1 is a set of tasks that can be solved by the j-th

=4

manager; R is the maximum level of the A -th resource

of the y -th group of managers; R is the actual level of

the A -th resource of the y -th group of managers; R is
the actual level of the A -th resource of the y -th group of
managers; X, is the Boolean variable that is equal to 1, if
the tasks (i,n) can be solved by the y-th group of
managers, and is equal to O if the tasks cannot be solved;
X/ is the Boolean variable that is equal to 1, if the tasks
(i,n) can be solved by the j-th manager of the y-th
group, and is equal to O, if the tasks cannot be solved; &

is the time necessary for implementing the 3/ set of tasks
of the i-th activity direction; t; is the moment of time
when the 3;— set of tasks of the i -th activity direction are

completed; t” is the moment of time when the last task of
the 37 set of tasks is completed; t7 is the time necessary
for implementing the 37 set of tasks by the y -th group;

t7, is the moment of time when the (i,n) task from the

37 set of tasks is completed by the y -th group; § is the
time necessary for implementing the (i,n) task from the

37 set of tasks by the y-th group; tﬁ]j is the moment of
time when the n-th task is completed by the j-th

manager of the y -th group; &7 I is the time necessary for
implementing the n-th task by the — j-th of the y-th
group; t/ is the moment of time when the last task of the
sl set of tasks is completed by the y-th group of
managers of the i-th activity direction; §7 is the time
necessary for implementing — the 3/ set of tasks by the
7 -th group of the i-th activity direction; T”Vis the
working time fund of the j-th manager of the y-th

group; T” is the working time fund of the y -th group of
managers; « is the moment of time when the tasks are

implemented, & =1T ; T is the maximum possible time
necessary for implementing the whole set of managerial
tasks that are determined according to the plans for

developing the activity of an enterprise; 571 is a set of

tasks of the 37 set that corresponds to the A -th resource

necessary to solve the tasks of the 3’ set.

The scenario contains the following assumptions.

1. The network schedule of the complex of
directions of an enterprise activity is set, where the
vertices correspond to the events that determine the
completion of the tasks of all directions of activity, i.e. the
arcs which are included in each given vertex. The set of
tasks of the direction of the enterprise activity is
characterized by the time necessary for their
implementation, which depends on the productivity of
managers who solve the specified tasks.

2. Each activity direction includes the sets of task
(groups of operations). The process diagram is given for
implementing the tasks (procedures) for each direction.

3. The time necessary for solving the whole set of
tasks of the complex of business activities is considered as
an interval between the beginning of his first task and the
end of the last one:

A
t.— max t/ — max (t/ —-t/).
I_n:1,N(i) n n:l,T(i)( n tII'])

The time necessary for solving the v-th group of
tasks is considered as the value

A
t7—= max § -

X T - max (1),
,nN)es

(i,n)e3
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The time necessary for solving the task is
determined by the labour productivity of the y-th group
that is solving this task:

V

Zn X{

The Boolean variable X/J is equal to 1, if the
manager of the j-th manager of the y -th group has the

positive ~ A-th  resource  RJ =X1 PIFl  for

implementing the (i,n) task, and is equal to O, if the

manager has no such a resource. Here, P!isthe predicted
. 4]

labour productivity of the j-th manager; F! =Z fy is
¢=1

the integral indicator of the potential

capabilities (for Vf¢ <0=F/ =0). According to the law

of the weakest link, the availability of the group resource
depends on the availability of the positive A -th resource
of an individual manager of the y-th group: variable

manager’s

Xi‘: =1, if the j-th manager of the y -th group can solve

the (i,n) task and Xiﬁf =0, if they cannot solve it.

The task is characterized by the maximum and
minimum time for its implementation:

min §/7 <t/

n I < max §7
rl,Jy

=13,

4. The manager can perform only one task and has a
set of task types that they can solve.
5. Managers are grouped. A group is characterized

by a set of task types 37 it can solve, siki BoHa MOXe

Jy

s =Js"1, and also by the general
=1

BHpIITyBaTH,

J
working time fund T” =>"T7) .
j=1
Besides, a vector of resources is determined for each
group of managers, that is the vector R” with the length of

A, =card 37, where A is the component that is equal to

)
the R” number of managers who can solve the A -th task
from the set 3”. According to item 4 4,23, at

. . — A
particular moments of time several or all R!" components
change. There is the connection among the maximum,
actual and determined number of resources at the moment
of time:

At the initial moment of time R”" =R”", R”" =0.
Managers are grouped in such a way that
31 "3"2 =0, y #y,, that is every group has a clearly

determined range of tasks. This condition assigns the
known set of tasks in each i-th direction of the enterprise

activity to each group of managers. Let us call each set a
generalized task and assume that the implementation of
generalized tasks is continuous. A generalized task
comprises the groups of tasks that are related by the
known sequence of execution (the technology of task
solving).

6. R” resources of any group of managers are
sufficient at least for assigning any group of tasks, that is
3/ 25" 23],

Practically, it is reasonable to leave the resource of
the group in the case when the j-th manager cannot
perform the task due to unpredictable reasons. When this
trouble happens, the group can take responsibility for
relieving the consequences. The technique of its
determining is the subject of a separate research.

7. The condition for solving the whole complex of
tasks

The mathematical model of the task of developing
the flexible schedule of managers’ work is as follows:

7J >t7’l+maxt|7a]’ '=1’| , n=1N I)7 j:l,
ael;,

M-

=1
°x
<
5.
IA
_|
E

Znn“x.ﬁ’, i=Ll,j=

£ = maxt}J —min(t;) ~§/)
37 37

t7 > min.

The value T, can be given; otherwise, it is

considered that T,=T. The values t,t7J, X/ are

unknown. The values T“,Ry 71 are given. Besides, a

set of tasks that are preliminary according to the network
schedule is considered known at all times.

The tasks of developing the flexible schedule are
solved in two steps: firstly, a set of tasks is assigned to the
groups of managers, then the tasks are fixed by the group
managers. The algorithm of developing the flexible
schedule of the y -th group of managers is suggested.

1. Minimum and maximum time if given for
implementing each task from 3/ with no regard for the
managers’ load.
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2. The earliest moments of the implementation of all
tasks are determined. At the initial moment of time the
step value @ of the simulated time during which the
assignment of tasks does not change 6° =0.

3. The counter of the simulated time « that is equal
to the least time of task implementation is the following:
a=0.

4. The extended front of tasks Sga is developed.

Initially, it comprises all tasks that start at the moment of
timea=0.

5. 1f S, =0, see item 11.

6. Generalized reserves of time for each task

(3, ,0%) are determined.

, 9(21
7. The classes of tasks Q, are developed according
to the increase of the generalized reserves of time

Saa:UQﬂ.
B

8. Let us take in order the classes of tasks Q,; and

assign the tasks for implementing whenever possible: if
two conditions are met simultaneously

3 . .
i vl > g7l
Ry >0raT” >t/

the task is assigned to the manager who can execute
it for the shortest time.

If RiJ: =0, the task is marked and put in the front of
tasks for the following moment of time SHM- If there is

no manager who has the necessary time fund, the
algorithm breaks and a message is sent that the fund of the
working time lacks for the (i,n)-th task and the
responsible person uses the heuristic procedure of
appointing an executor from outsourcing managers or
involves a new manager according to the criterion of
economic feasibility of the decision made. When all tasks
of the Q4 th class are considered, the = +1 group of
tasks is considered as long as all the front of the task is not
considered. A manager is appointed for implementing
each task.
9. For each task

. ) tiJ’J"

al) =min 12—
&

is calculated.

For each Qgth class of tasks

@y=minal):ap=maxall:
B Q in B Q in
is calculated.
Each Q, class is considered as a set of Q; assigned
tasks 3 ) =1; a set of Q7 tasks from 0< o)) <1; a set

of Q/Si tasks from ¢/} =0, that have not been assigned:

Qp =QjV Q5 VQy-

10. Let us consider the time reserves for
implementing the tasks of Ry front within such short
‘A
J

that

is the earliest moment of time of completion of the front
of the 3 e tasks as well as the earliest moment of time of

period of time that 3, =3;. Let us calculate 6

in

probable restoration of the maximum level of resources
v )

R, . Let us restore the maximum level of resources and

calculate the values T7) =T7J —@* for all managers who

completed the tasks within the time from 0° to 9%, Let
us move to item 4.

11. All the tasks are completed for the time 6% . If

0% >T , the message which says that there is no solution
is created. Let us develop the file where the time of
beginning, execution duration and a responsible manager
are determined for each task, that is the file where the
codes of tasks and the corresponding moment of work
beginning and end match up the code of the manager.

The results of the research

The analysis of the concepts of modelling managers’
schedules which take into account the state of potential
managers’ capability to perform scheduled tasks makes it
possible to state that accounting the rhythm of changes in
managerial capabilities objectively contributes to reducing
management costs. The integral index of such impact
should be calculated according to the formula:

27(365y+V+0)
Py

[2)
Fl=31,; f,=sin 100%,

¢=1
where ® is the number of rhythms of a manager’s activity
the calculation bases on, ®=1,2,3 (while making a
decision, another number of the types of a manager’s
activity can be used as well as the correction of rhythms
duration depending on personal capabilities of a manager);
¢ is the type of the rhythms of a manager’s activity (for
intellectual ¢ =1, the values p, =33 days; for emotional
¢=2, the values p, =28 days; for physical ¢=3, the
values p; =23 days; o is a number of days that passed
from the day of birth till the date of calculation (less than a
year, as a rule); v is the number of leap years on the day of
calculation that have passed since the day of birth; y is a
number of fully spent years on the date of calculation; 7 is
a number that is approximately equal to 3,14159265359.

For example, for a 46-year-old person born on April
30, 1967 f, =45,82%; f, =62,35% ; f; =—52,96% on
05.09.2013.

It should be mentioned that the integral index of
potential capabilities of a group of managers calculated by
J7 .
the formula F” :ZFJ does not take into account the
j=1
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synergistic effect of the mutual influence of group
managers who work in direct contact and the factor of
collective influence needs further investigation.

The probabilities of non-standard managerial work,
remote work, personification and individualization of
work modes at a modern enterprise prove that the
organization of a manager’s work according to the typical
schedule of an enterprise should be regarded as an event
that does not contribute to minimizing management costs,
and vice versa, the organization of a manager’s schedule
greatly depends on the costs necessary for managerial
work but not on the variable work schedule of the main
production personnel and enables minimizes management
costs and contributes to the growth of the profitability of
the enterprise activity.

The obtained results are proved by scientific
conclusions made by other scientists. Thus, the scientific
research conducted by O. V. Zhadan enabled making the
conclusion that “in a globalized world, the diversification
of employment relations becomes an important
competitive advantage” [7]. N. V. Kozhukhova,
A. S. Molodova noted [8] that “experience shows that the
optimization of the salary budget and the losses of
working time due to introducing flexible work schedules
allow the enterprise to save; the effect obtained as a result
of the optimization can be compared with the result of
reducing personnel by 15-20%”. Considering the equal
share of the mode of working time use, Z. Malyshevskaya
[9] noted that “in order to introduce one of the working
time modes within the labour legal relations that arise
among the subjects of the labour law on the basis of an
employment contract concerning the use of a wage
worker, it is necessary to consider and discuss the
feasibility of its introduction taking into account the
specifics of the industry in which the company operates”.
I.A. Vetukhova [10] detailed the use of flexible schedules
for various categories of workers and concluded that “the
purpose of the introduction of such a mode lies in the fact
that it should promote the appropriate organization of
production, increase its efficiency, provide labour
discipline and the best combination of economic, social
and personal interests of workers and an enterprise”.
Consequently, solving the problems of the implementation
of various modes of operation of the enterprise personnel
lies in the capability of the management to take into
account the request for developing the adaptive system of
personnel support for the activities of a modern industrial
enterprise.

In order to achieve the equivalence of the state of
contract relations between the manager and the company,
systematic studies of the compliance of the impact of the
estimated and actual rhythms on the results of the labour
activity should be conducted.

The results of the research

The analysis of the concepts of modelling managers’
schedules which take into account the state of potential
managers’ capability to perform scheduled tasks makes it
possible to state that accounting the rhythm of changes in
managerial capabilities objectively contributes to reducing

management costs. The integral index of such impact
should be calculated according to the formula:

27(365y +V+0)
Py

Fl=>1,; f,=sin 100%,
¢=1

where @ is the number of rhythms of a manager’s activity
the calculation bases on, ®=1,2,3 (while making a
decision, another number of the types of a manager’s
activity can be used as well as the correction of rhythms
duration depending on personal capabilities of a manager);
¢ is the type of the rhythms of a manager’s activity (for

intellectual ¢ =1, the values p, =33 days; for emotional ,
¢=2, the values p, =28 days; for physical ¢=3, the
values p; =23days; 0 is a number of days that passed

from the day of birth till the date of calculation (less than a
year, as a rule); v is the number of leap years on the day of
calculation that have passed since the day of birth; y is a
number of fully spent years on the date of calculation; 7 is
a number that is approximately equal to 3,14159265359.

For example, for a 46-year-old person born on April
30, 1967 f; =45,82%; f, =62,35% ; f; =—52,96% on
05.09.2013.

It should be mentioned that the integral index of
potential capabilities of a group of managers calculated by

‘]7 .
the formula F7 :ZFJ does not take into account the
j=1
synergistic effect of the mutual influence of group
managers who work in direct contact and the factor of
collective influence needs further investigation.

The probabilities of non-standard managerial work,
remote work, personification and individualization of
work modes at a modern enterprise prove that the
organization of a manager’s work according to the typical
schedule of an enterprise should be regarded as an event
that does not contribute to minimizing management costs,
and vice versa, the organization of a manager’s schedule
greatly depends on the costs necessary for managerial
work but not on the variable work schedule of the main
production personnel and enables minimizes management
costs and contributes to the growth of the profitability of
the enterprise activity.

The obtained results are proved by scientific
conclusions made by other scientists. Thus, the scientific
research conducted by O. V. Zhadan enabled making the
conclusion that “in a globalized world, the diversification
of employment relations becomes an important
competitive advantage” [7]. N. V. Kozhukhova, A.S.
Molodova noted [8] that “experience shows that the
optimization of the salary budget and the losses of
working time due to introducing flexible work schedules
allow the enterprise to save; the effect obtained as a result
of the optimization can be compared with the result of
reducing personnel by 15-20%”. Considering the equal
share of the mode of working time use, Z. Malyshevskaya
[9] noted that “in order to introduce one of the working
time modes within the labour legal relations that arise
among the subjects of the labour law on the basis of an




ISSN 2522-9818 (print)
ISSN 2524-2296 (online)

Innovative technologies and scientific solutions for industries. 2018. No. 1 (3)

employment contract concerning the use of a wage
worker, it is necessary to consider and discuss the
feasibility of its introduction taking into account the
specifics of the industry in which the company operates”.
I.A. Vetukhova [10] detailed the use of flexible schedules
for various categories of workers and concluded that “the
purpose of the introduction of such a mode lies in the fact
that it should promote the appropriate organization of
production, increase its efficiency, provide labour
discipline and the best combination of economic, social
and personal interests of workers and an enterprise”.
Consequently, solving the problems of the implementation
of various modes of operation of the enterprise personnel
lies in the capability of the management to take into
account the request for developing the adaptive system of
personnel support for the activities of a modern industrial
enterprise.

In order to achieve the equivalence of the state of
contract relations between the manager and the company,
systematic studies of the compliance of the impact of the
estimated and actual rhythms on the results of the labour
activity should be conducted.

Results discussion

example, the duration of the working day at a six-day
working week which should not exceed 7 hours a day
(part 2 of article 52 of the Labor Code), 40 working hours
per week (article 50 of the Labor Code), and other
regulators of the company’s capabilities act as an external
limiting factor for introducing flexible, adaptive systems
of personnel support of the activities of enterprises but
also the unpreparedness of the internal environment to
innovative types of labour relations, attempts to frame
them within the standard employment which do not help
minimize the cost of managerial labour.

The assessment of fluctuations in the group
productivity of managers in different departments of the
organizational structure of an enterprise remains unsolved
as well as their impact on the final result of the activities
of the whole labour collective of an industrial enterprise.

The problem of determining the basis and assessing
the excessive costs of managerial work which determine
the necessity of particular personnel changes and the
improvement of the system of work organization in
general also remains unresolved.

Conclusions

The suggested approach to the integration of flexible
plans of managers’ activities restricts the activities of an
enterprise by the requirements of the clear quantitative
justification of their reasonability and limits of adapting
the scheduled plans of activities in accordance with the
results of economic and mathematical calculations. The
need to take into account the requirements of the results of
applying scientifically-based approaches requires efforts
within the enterprise that could enable using opportunities
for increasing the profitability of enterprises to the full
extent.

It should be noted that not only the regulatory
requirements of the current legislation that regard, for
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MOJAEJIOBAHHA 'HYYKHUX I'PA®IKIB POBOTHU MEHE/I[KEPIB
MNPOMUCJIIOBUX TIAITPUEMCTB

IIpeameTroM nOCHiIKEHHA B CTaTTi € aHali3 IUIAXIB BHKOPUCTAHHS MOTCHUIHHMX MOKIUBOCTEH MEHEIKEPiB IPOMHCIOBUX
MANPUEMCTB 10 3/iHCHEHHS BHCOKOIIPOIYKTHBHOI AiSUTBHOCTI SIK (hakTOpy Oe3ImocepelHbOro BILIMBY Ha CTaH Ta XapakTep BiXHOCHH
MDK poboTonaBIieM Ta HaiMaHUM IpariBHUKOM. MeTa — moOynoBa Mozeni (GopMmyBaHHS THydKHX rpadikiB poOOTH MeHeIKepiB
MiANPUEMCTB, Ki BPaXOBYIOTh MPIOPUTETHICTh BUPINICHHS BUPOOHWUYMX 3aBAaHb, B MiJCHCTEMi KaJPOBOTO YIPABIIHHSA CHCTEMH
MPUIHATTS pillleHb 3 Opradizamii AisUIBHOCTI TPOMHUCIOBOTO MiANPUEMCTBA. 3aBAAHHS: PO3POOHTH EKOHOMIKO-MAaTeMATHYHY
MOJienb, SiKa J03BOJISIE BPaxOBYBAaTH DPUTMIYHICTh KOJIMBaHb MOJKIMBOCTEH HOCSTHEHHS BHCOKHMX DPE3YJBTATiB MEHEIKEPChKOi
JISTTBHOCTI Ta aKTHBI3aIil CKPUTHUX MOTSHINAIIB MEHEKEPIB MUIIXOM IIUPOKOTO BIPOBAKEHHS THYYKHUX (GOpM poOOTH MEHEKEPiB
B 1uiaH-rpadikd BUPOOHUYOT JiSUIBHOCTI MPOMMCIOBUX MIANPHEMCTB. BHKOPHUCTOBYIOTHCS 3arajlbHOHAYKOBI METOAM CHCTEMHOTO,
CTPYKTYpHOTO aHamizy i crmenudiuni mepexesi metonu. OTpUMaHO Taki pe3yJbTaTH. Y CTAaTTi HaJaHa KOHIENTYyaJbHA MOJEIh
aKTHUBI3allii Pe3yNbTaTUBHOCTI BHPOOHWYOI MisJIBHOCTI MEHEMKEPIB 32 PaxyHOK MiHIMI3allil 3aJisHHS MEHeIKepa 10 BUKOHAHHS
BUPOOHNYUX 3aBAaHb IIiJ] 4aC HU3bKHUX 3HA4€Hb ITOKA3HUKIB MOTECHLIHHUX MOJMJIMBOCTEH MeHe/kepa, sIKi 00’€KTUBHO 3HIKYIOTh
MIPOJIYKTHBHICTh MEHEIDKEPChKOI mpali. BogHodac, 3ampornoHOBaHO BHKOPUCTaHHS MOXKJIMBOCTEH MEHeIDKepa B TaKWH dac, sIKMH
ChiBMagae 3 MOTCHIIWHUMUA MOXJIMBOCTAMH J0 BHCOKOIPOIYKTHBHOT Mpalli HUIAXOM amanTtaiii THydkuX TpadikiB poOOTH
MEHEJDKEpiB 10 BUMOT IUIaH-TpadikiB MiIBHOCTI MPOMHCIOBOTO IMiANPHEMCTBA. PEKOMEHIOBaHO 3aCTOCYBaHHS B MOJIEIAX
oprasizamii JisJIbHOCTI MPOMHUCIOBUX MiANPHEMCTB IHTETPaJbHOTO MOKA3HMKA OLIHKH BIUIMBY PUTMIB IisUTBHOCTI MEHEIDKEpiB Ha
CTaH MPONYKTUBHOCTI iX mparmi. Hamani pekomeHpmamii 3 MiHiMi3amii pu3WKiB HEBUKOHAHHS YMOB TPYIOBHX JIOTOBOPIB 3 TPHUYUH
MOTEHLIHHOT HEMOXJIMBOCTI OTPUMAaHHS BUCOKHMX TOKA3HMKIB TPYIOBOI MISJIBHOCTI 3 OOKYy MEHEKEPIB Ta pO3’sSICHEHHs IepeBar
3aCTOCYBaHHS THYYKUX TpadikiB poOOTH MEHEKEPIB IS MPEICTABHUKIB KaIpOBHX CIyX0 poboTonaBis. BucHoBKH. MoenoBaHHs
THYYKHX rpadikiB poOOTH MeHeIKepiB MPOMHCIOBUX HiIIPHEMCTB JI03BOJISIE KOPUT'YBATH POOOTY MEHEIDKEpIiB Ha IiJIPHEMCTBI 3
ypaxyBaHHSM XBHIJIbOBHX OCOOJIMBOCTEH CTaHiB TOTOBHOCTI MEHE/DKEPIB 10 BUCOKOIPOAYKTHUBHOI Mpalli 3a MPUHIUIIOM HO3UTHBHOTO
3BOPOTHOTO 3B’s13Ky. Hagano pexoMeHzariii 3 004YnCIeHHs iHTErpajlbHOrO MOKa3HUKA OL[IHKU BIUIMBY PUTMIB AisUTbHOCTI MEHEDKEPiB
Ha CTaH NPOAYKTHMBHOCTI iX mpami. OTpuMaHi pe3ynbTaTH MOXYTh OYTM BHUKOPHCTaHi Uil OibII KOHKPETHOTO BHU3HAYCHHS
3000B’s13aHb pOOOTOIABIIIB Ta MEHEKEPIB SIK CTOPIH TPYAOBHUX BiTHOCHH B YAaCTHHI Y3TO/KCHHS IMATAaHb TPUBAJIOCTI, IEPiOJMIHOCTI,
PHUTMIYHOCTI BUKOHAHHS MEHEPKEPAaMHU BIIACHHX TPYIOBHX 3000B’sI3aHb.
Kniou4oBi ci1oBa: mianpreMcTBo, THyIKHiA Tpadik poOOTH, IpaIliBHUK, MOJIEIb.

MOJEJTUPOBAHUE 'MBKUX I'PA®UKOB PABOTbI MEHEI’)KEPOB
NPOMBIIIVIEHHBIX ITPEAITPUATUHN

IIpeameroM muccnenoBaHus B CTaTbe SIBACTCS AHAIU3 IIyTedl MCIOIb30BAaHMSA IOTECHIMAIBHBIX BO3MOXKHOCTEH MEHEIKEpPOB
IPOMBILUICHHBIX NPEANPUATHA K OCYIIECTBJICHUIO BBICOKONPOM3BOAUTENBLHON AEATENBHOCTH Kak (hakTopa HEMOCPEACTBEHHOTO
BIIVSIHUSL HA COCTOSIHUE M XapaKTep OTHOLICHHH MeXay paboTojareneM M HaeMHbIM paboTHukoMm. Lleab — moctpoenne mMozaenn
(dopmupoBanusi THOKMX  TpadUKOB  pabOTHl  MEHEDKePOB  MPEINPHATHH, YYUTHIBAIONIMX  MPHOPHTETHOCTh  PEIICHUS
MIPOU3BOACTBEHHBIX 3a7ay, B IOJCUCTEME KaJpPOBOIO YIPABIEHUS CHCTEMBI NMPHUHATUS PEIIEHUI 1O OpraHu3alMy JeATEIbHOCTH
MIPOMBIIUIEHHOTO TIPEANpUATHS. 3ajada: pa3padoTaTh >KOHOMHKO-MAaTEMAaTHYECKYI0 MOJENb, KOTOpas MO3BOJSAET YIHTHIBATH
PUTMHYHOCTH KOJIeOaHHI BO3MOKHOCTEH JOCTIDKEHHS BBICOKHX PE3yJIbTaTOB MEHE/PKEPCKOH NEATeTbHOCTH U aKTHBHU3AINHU CKPBITHIX
MIOTCHIMAJIOB MEHE/DKEPOB ITyTeM MIMPOKOTO BHEAPEHMs] THOKHMX (opM pabOThl MEHEMKEPOB B IUIAH-TPAQHUKU MPOU3BOACTBEHHOM
JEATETbHOCT! IPOMBIIUICHHBIX TNpeanpusaTuii. Mcmoms3yrorcss oOIeHaydHBIE MeTOABI CHCTEMHOTO, CTPYKTYpHOTO aHajinW3a Hu




90
ISSN 2522-9818 (print)
ISSN 2524-2296 (online) Innovative technologies and scientific solutions for industries. 2018. No. 1 (3)

creruUUecKie ceTeBble MeToAbl. [loiydeHBI cieyiomye pe3yabTaThl. B craThe mpemocTaBieHa KOHIENTyalbHas MOJEINb
aKTUBM3ALUY PE3yIbTaTUBHOCTH IPOU3BOJICTBEHHOH EATENBHOCTH MEHEDKEPOB 3a cUeT MUHUMU3ALUY 3a/1eHICTBOBaHMUS MEHEDKEpa
JUI BBIIOJHEHMS IPOM3BOACTBCHHBIX 3aJay IPU HU3KUX 3HAUCHUAX IIOKa3aTeledl MOTEHIMANbHBIX BO3MOXHOCTEH MeHemkepa,
KOTOpbIE OOBEKTHBHO CHIDKAIOT IPOU3BOAUTEIBHOCTE MEHEDKEPCKOTO Tpyda. B To ke Bpems, NPeayoKeHO HCIIOIb30BaHHE
BO3MOXKHOCTEIl MEHeIKepa B TaKoe BpEMs, KOTOPOE COBMAJaeT C BO3MOXKHOCTSAMH K BBICOKOIPOU3BOIUTEIBHOMY TPYAY IyTeM
ajianTanuy ruoKux rpaduKoB paboThl MEHEDKEPOB ¢ TPEOOBAHMSIMY UIAH-TPAGUKOB ASSTEILHOCTH TPOMBIIUICHHOTO MPEANPUSITHSL.
PexomeH10BaHO MPUMEHEHHE B MOACTAX OPTaHU3AIMHU ESATEIbHOCTH TPOMBIIUICHHBIX IPEANPUATHH UCTIONB30BaHIE HHTETPATIBHOTO
[IOKa3aTeNil OLCHKU BIMSHUS PHUTIMOB JEATCIBHOCTU MEHEPKEPOB HAa COCTOSHHE IIPOU3BOMUTENBHOCTH HX Tpyzaa. JlaHbl
peKOMEHJAlMK 110 MHUHUMM3AIMM PUCKOB HEBBIIOJHEHHUS] YCIOBUH TPYAOBBIX JOTOBOPOB U3 TNPUYMH IOTEHLIHAIBHOMN
HEBO3MOKHOCTH I1OJIy4€HUsI BBICOKUX IOKa3aTeNIeH TpyL0BOM AEATEIBHOCTU CO CTOPOHBI MEHE/DKEPOB U Pa3bsACHEHUS IIPEUMYLIECTB
NpUMEHEHHs THOKMX TrpadukoB pabOTEI MEHEKEPOB Ul Tpe[CTaBHTENeH KaJpoBEIX CIyk0O paboTonmarens. BbIBoabI.
MognenupoBanue THOKHX TIpaduKoB pabOThl MEHEIKEPOB MPOMBINUICHHBIX NPEANPUATHH MO3BOJSAET KOPPEKTUPOBATH padboTy
MEHE/DKEpPOB ~ Ha  OPEANPUATHM C  y4ETOM  BOJHOBBIX  OCOOCHHOCTEH  COCTOSHHH  TOTOBHOCTH  MEHEMIKEPOB K
BBICOKOIIPOM3BOAUTENIFHOMY TPYAy MO HPUHIUIY IOJOXKHUTEIPHOH 0OpaTHOM cBA3H. JlaHBl PEKOMEHIALMU IO HCUUCICHUIO
MHTETPAILHOTO TIOKa3aTeNs OLEHKH BIUSHUS PUTMOB JACATEIBHOCTH MEHEKEPOB Ha COCTOSHHE MPOU3BOIUTEIBHOCTH UX TpyZa.
[MomydyeHnHble pe3yabTaThl MOTYT OBITH HCIIOJNB30BAaHBI JUIl OoJiee KOHKPETHOTO OIPEIeNICHUsI 00s3aTeNnbCTB paborojareneld U
MEHEPKEpOB KaK CTOPOH TPYJIOBBIX OTHOIICHMH B 4YacTU COIJIACOBAHUS BOIPOCOB IIPOJOJIKHUTEIBHOCTH, NEPHOAUYHOCTH,
PUTMHYHOCTH BBIITOJHEHUST MCHEKEPAMH CBOMX TPYHOBBIX 0053aTEIIBCTB.
KuioueBsbie ci1oBa: npennpustre, ruOkuii rpaduk paboThl, pabOTHUK, MOJIEIb.
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M. KARPUSHENKO

SOCIAL REPORTING AS AN INDICATOR OF THE ENTERPRISE DEVELOPMENT

Over the recent years, social activities have been a very significant index of the activity of domestic enterprises. These events do not
indicate only the development of an enterprise but also suggests the opportunity to provide certain benefits to the society. But in
Ukraine today there are no approved domestic standards which contain the structure of such reports and a list of issues that should be
covered in them. This requires a thorough study of the theoretical and practical aspects of social reporting, the characteristics of
foreign standards. The goal of the article is to study social responsibility, the aspects of social reporting, users, structure and indicators
that can be included in it. The study deals with scientific works of foreign and domestic economists on the issues of social
responsibility and accountability. The study is based on the combination of methods and approaches such as the dialectical method,
the method of synthesis as well as the comparative and systemic ones. The following results were obtained: the issues of social
responsibility of business and social reporting, the users of social reporting and their needs were investigated, international accounting
practices were considered, namely the international standards of social reporting, such as Sunshine; AA1000; ISO 26000, SA8000 as
well as the most famous and most commonly used GRI. The domestic practice of social reporting, problems and aspects domestic
enterprises face were analyzed. On the basis of the analysis of international standards and the structure of social reporting of
companies, the MLESQ indicator system is suggested, which can be applied for social reporting, taking into account the
characteristics of the social activity of an enterprise. Conclusions. It is proved that solving the tasks of social reporting requires
professional dialogue between social responsibility specialists, financial directors, accountants and auditors within the business

structure itself.

Keywords: financial reporting, social reporting, social responsibility of business.

Introduction

The realities of social development require reflecting
a wide range of information on the activities of an
enterprise  including information on the social
responsibility of business. In today's world, business
reliability is measured not only by the criteria of economic
efficiency and the quality of products and services but also
by the willingness to solve social problems. It should be
emphasized that in recent years a very significant
indicator of the activities of domestic enterprises is their
social activities. Such events do not indicate the
development of an enterprise but also suggest the
opportunity to provide certain benefits to the society. Such
activities should be presented in non-financial social
reporting whose goal is to provide information on social
activities to stakeholders. But in Ukraine today there are
no approved domestic standards that contain the structure
of such reports and a list of issues that should be covered
in them. This requires that the theoretical and practical
aspects of compiling social reporting and the
characteristics of foreign standards should be studied
thoroughly.

The analysis of recent literary sources

the sphere of sustainable development” are just some of
the terms used domestic researchers use in social
reporting.

The goal of the article is to study the essence of
social responsibility, the theoretical and methodological
aspects of social reporting and the demands of users, its
structure and indicators.

Materials and methods

The study deals with scientific works of foreign and
domestic economists on the issues of social responsibility
and reporting. A number of methods and approaches such
as the dialectic method, the method of synthesis as well as
the comparative and systematic methods were applied in
the study.

The results of the study

The issues of social reporting and social
responsibility were studied by such scientists as K.
Bezverkhyy [2], C Bezruchuk [3], A. Berganir [4], Zh.
Bogdanova [5], M. Bukovinskaya [6], T. Gilorme [8], T.
Davydyuk [9], V. Evdokimov, D. Gritsyshen [11], T.
Solovey [12] and others.

But in Ukraine today the structure and
methodological bases of social reporting have not been
defined, the concepts that explain the corresponding ideas
and the peculiarities of their usage have not been specified
and unified. “Non-financial reporting”, “Reporting on

social responsibility”, “Social reporting”, “Reporting in

First, the conception of “social responsibility”
should be defined. A. Andryushchenko believes that
“social responsibility is broadly interpreted as a set of its
various types — the economic, political, legal, moral ones
and so on” [1, p.134]. M. Bukovinskaya considers that
“the corporate social responsibility is the philosophy of
the company development and business achievements by
the ways that are based on ethical standards and respect
for people, communities, environment” [6, p.9].

Social responsibility should be considered as
indicators that fully reveals the activity of an enterprise in
this sphere. According to V. Vorobey, social (non-
financial) reporting is a set of written company data that
reflect the company environment, principles and methods
of cooperation with the groups of influence, the results of
company activities in the economic, social and ecological
spheres” [7, p.6].

Social non-financial reposting as any other
management tool has undisputed advantages — it increases

© M. Karpushenko, 2018
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the transparency of business, accumulates the trust of
stakeholders, strengthens business relations, facilitates
expanding sales markets, formalizes the processes of
ratification and implementation of social technologies. All
this makes it necessary to study the issues of social
reporting.

Today, the rate of developing and expanding non-
financial reporting in Ukraine lags behind the developed
countries of the world. Social reports are published only
by some companies including “Kernel”, “ArcelorMittal
Kryvyi Rih”, “Galnaftogaz”, “Metinvest”, “Obolon”,
“DTEK”, “Dneprospetsstal”, “Nibulon”, “Foxtrot”,
“UniCreditBank”,  “Nestle =~ Ukraine”,  “Kyivstar”,
“Carlsberg Ukraine”, “ViDi Group”, “Mondelis Ukraine”,
“Alfa Bank Ukraine”, “SCM”. Some of these reports were
prepared according to the new standard GRI 4.0
(“Kernel”, “Metinvest”, “Obolon”) or with elements of
GRI 4.0 (“Galnaftogaz”) [2, c.111]. The analysis shows
that in most of the mentioned companies social reports are
the brief descriptions of achievements in the social sphere.

At the international level, the issue of integrated
reporting that takes into account financial and non-
financial aspects is actively discussed. Demonstrating the
importance of social and environmental priorities for
managing, attention and efforts for solving social
problems give confidence that business is reliable,
sustainable and attractive to potential investors, corporate
clients, and, finally, for suppliers who are also interested
in permanent and reliable customers.

In the modern world, the “reliability” of business is
measured not only by the criteria of economic efficiency
and the quality of products and services but also by the
willingness to solve social problems. The addresses of
social reports are stakeholders. i.e. employees and
business partners, financial agents (creditors, investors,
donors), shareholders (owners fnd co-owners), consumers
as well as the state government and local authorities, non-
governmental organizations (fig. 1).

stakeholders

staff financial
agents
Non-financial
reporting non-
authorities governmental
organisations
business
consumers
partners

Fig. 1. The users of non-financial reports

Indeed, for the staff, social reporting is a significant
stimulus and the evidence of the job status that confirms
the social significance of their work. Social reporting also
contributes to creating the image of a responsible
employer, particularly among young professionals. Non-
governmental organizations, business partners, authorities
and consumers also form an attitude towards business,
taking into account the availability and content of social
reporting.

Simultaneous financial and social reporting provides
an opportunity to  fully inform  stakeholders
about social and environmental aspects of activities along
with  economic  results, which  allows them
to assess business risks (in particular, long-term ones)
effectively. So, social reporting enhances business
transparency.

According to the definition of the European
Commission, social non-financial reporting, as a tool of
social responsibility, is a concept according to which
business voluntarily integrates social and environmental

initiatives as well as interaction with stakeholders in
commercial activities.

The most common international reporting standards
are Sunshine standards; GRI; AA1000; ISO 26000,
SA8000. The most known list of quantitative indicators in
the world practice of non-financial reporting is the system
of GRI indicators, the application of which is
recommended for social reporting of an arbitrary format
as well as for Progress Reports.

Let us analyze these standards and determine the
differences in the definition and the list of non-financial
indicators.

As a rule, in the social reporting domestic business
give general information about irregular initiatives but do
not specify the quantitative indicators that measure the
efficiency of the implementation of projects. T. Davydyuk
believes that “in the domestic business community there is
no common understanding of how to deliver the
information about their social activities to the society” [9,
c.64].
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Table 1. The analysis of foreign standards of social reporting

Standard Adopted by The issues the standard covers
GRI Global Sustainability The reporting on sustainable development simultaneously covers the
Standards Board, since 2000 economic, environmental and social aspects of activities.
AA 1000 Institute of Social and Ethical | Social reporting takes into account:
Accountability, 1999 - social, environmental and economic impact and relevant indicators of
their activities as well as the views of stakeholders;
inquiries and needs of stakeholders and corresponding respond to them in
the policies and practices of the organization.
1SO 26000 International Organization for | Contains information on how businesses can work in a socially responsible
Standardization, 2010 manner. This means a transparent and ethical behaviour that promotes the
health and well-being of society.
SA 8000 developed by experts of The social reporting covers such areas as:
Social Accountability - the protection of employees' health, safety precautions;
International (SAI) in 1997 - the issue of discrimination;
- the use of children's labour activity;
- forced labour;
- work time;
- disciplinary action;
- control systems;
- the compensation of labour.
Sunshine The Stakeholder Alliance According to the standard, the following information is provided:
standards (USA) is an association that - information provided to customers (about products and services);
unites environmental and - Information for employees (employment, safety and health, equal
religious organizations as employment opportunities);
well as consumer protection - information for the local community (ownership structure, financial
organizations, 1996 indicators, impact on the external environment, the amounts of tax
payments;
-the number of jobs created, investments and charitable activities);
- information for the general public (trade with hostile countries, state
orders, fines, etc.)

The presented indicators are selective and non-
systemic and relate to point initiatives rather than to social
responsibility of business. However, the benefits of non-
financial reporting cannot be fully obtained without the
formalization of targets in specific figures (for example,
the level of remuneration, the reduction of emissions,
investments in modernization) and the quantitative
reporting on the progress towards achieving these goals.

While preparing for social reporting, domestic
business structures, as a rule, face the inconsistency of
internal accounting data with the requirements of
international practice, in particular, the GRI indicator
system. T. Gilorme considers that “a business entity that
follows the GRI requirements in corporate reporting
should disclose five components: the strategy and
analysis; the description of the organization; the
parameters of reporting, management, the stakeholders’
obligations; performance indicators (economic results,
environmental performance, labour organization and
product responsibility)” [8, ¢.674-675].

Solving these problems requires a professional
dialogue among social responsibility specialists, financial
directors, accountants and auditors within the business
structure itself. So, S. King thinks that “to ensure the
transparency of non-financial reports in free form, the
following activities can be recommended:

- conduct surveys of stakeholders who work with
this reporting to study their comments;

- design a plan of social events taking into account
specific needs of stakeholders;

- inform stakeholders about the implementation of
their requests and identified violations™ [10, c. 111].

The adequate system of indicators that would
characterize social projects is the most important for
assessing the potential and increasing the level of
confidence in Ukrainian enterprises. On the basis of the
study of the international standards of social reporting and
the structure of social reporting, the MLESQ indicator
system is suggested that takes into account the following
areas of social solutions (table 2).

The advantages of the suggested MLESQ system lie
in the fact that it includes the most important issues that
are interesting for stakeholders and can give the complex
character of the social activities of an enterprise.

Conclusions

Summarizing the mentioned above, social reporting
can be determined as a complex information system that
reflects the activities of the business entity in terms of
labour relations, work safety, the health of personnel,
charity, corporate management, the protection of
employees and social programmes. The quality of the
provided social reporting affects the opinion of external
organizations on the state of development of the enterprise
with all the consequences that come with it. On the basis
of the analysis of standards, the MLESQ indicator system
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is suggested. But every enterprise that has a public interest
and plans to enter the international level should develop
the system of indicators that most fully cover all aspects

most important areas of social work. In connection with
this need, studies in this sphere should be devoted to
updating the suggested to specify and detail the indicators

of the social responsibility of business and emphasize the

Table 2. The essence of the system of MLESQ indicators

that reflect the social activities of enterprises.

Area

Essence

Indicators

Management

Efficient corporate management is based on the principles and
practices of accountability, transparency, ethical conduct, respect for
the interests of stakeholders and the recognition of the rules of law
both in the process pf decision-making and in the process of their
implementation

Indicators of the efficiency and
risks of corporate management

Labour

Creating jobs, payment of wages and other payments provided by law,
providing safe working conditions, developing personnel and so on.
Particularly labour relations include such aspects as hiring and
promoting personnel; the termination of employment; labour
remuneration; disciplinary procedures; moving and appointing
employees; training and developing skills; the protection of health,
safety and industrial hygiene; any policies and practices that may
affect working conditions, in particular, working hours and rest
periods. Indirectly, labour relations include relations related to the
rights of employees to organize and conduct collective bargaining,
participation in labour disputes and social dialogue.

The costs an enterprise spends are
connected with:

- maintaining the personnel of the
enterprise; creating new vacancies;
- measures aimed at protecting the
health and education of employees;
- sports and other events.

Indicators that are related to the
movement of the labour movement.

Ecology

Preventing pollution, that is, not only meeting but also constant
excessing environmental standards, including the reduction of
emissions into the atmosphere, water, the amounts of solid or liquid
waste; polluting land and soils, using and placing toxic and harmful
chemicals and so on.

Activities and costs of the company
to improve the environmental
situation in the region, the state of
the territories.

Social investment

Social investments include philanthropy and charity, it should expand
the economic and social opportunities of the inhabitants of the
territory, for example, increase the amounts of purchases of goods,
works and services to support the activities of local producers and
suppliers, attract local specialists to outsource business processes,
implement programs aimed at improving social aspects of the life of
the territorial community and related to education, training, culture,
health, infrastructure development, improving the access to
information or any other activity that contributes to the economic and
social development of the local community or its individual groups

Activities and expenses for:
-charity;

- educational institutions;
-culture,

- sports,

- initiatives of
communities in any form

territorial

Quality Informing consumers about goods/works/services using honest and | Activities and expenses for:
transparent marketing  information, encouraging responsible | - improving the quality of goods
consumption, declaring and constant confirming in practice the | (works, services),
obligations for the production and sale of safe and quality | - quality control and so on
goods/works/services.
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COHOIAJIBHA 3BITHICTbD AK IHAUKATOP PO3BUTKY HIAINNPUEMCTBA

OcTaHHI POKH YK€ BaroMHM MOKa3HHWKOM JisIBHOCTI BITYM3HSHUX MiNANPUEMCTB € HOro comianbHi 3axoau. [IpoBeqeHHS Takux
3aXO0JiB € CBIIYEHHSM HE TUIBKH PO3BUTKY IiJIIPUEMCTBA, ajie i MOXKJIMBOCTI HA/IaBaTH IEBHI Oylara CycHiibCTBY. AJie K B YKpaiHi
Ha ChOTOJIHI HE iICHY€ 3aTBEPKCHUX BITYM3HSIHUX CTAHAAPTIB, IKi O MICTHIIM CKJIaJ] TaKol 3BITHOCTI Ta MEpeIiK MUTaHb, SIKi TTOBUHHI
OyTH BUCBITJIEHI B Hiil. Ile Bce moTpeOye peTebHOTO AOCHIHKEHHS TEOPETHUYHUX Ta MPAKTHYHUX ACIEKTIB CKJIAJaHHS COMiaabHOL
3BITHOCTI, OCOOJIMBOCTEH 3aKOPJOHHUX CTaHAApTiB. MeTOI CTaTTi € JOCTIKCHHS COLiadbHOI BIAMOBINAILHOCTI, AaCIEKTIiB
CKJIaJIaHHS COLIIaJIbHOT 3BITHOCTI, 11 KOPUCTYBAYiB, CKJIaAy, a TAKOX IMOKA3HMKIB, 1[0 MOXKYTh OyTH BKIIIOYEHI 0 Hel. B mocmimkenHi
BUKOPHMCTaHI HAyKOBI IIparli 3apyODKHUX Ta BITYM3HSIHHUX €KOHOMICTIB 3 MMTAaHb COLIAIbHOI BIAMOBIIAILHOCTI Ta 3BITHOCTI. Y CTAaTTI
BHKOPUCTAHO CYKYITHICTh METOAIB Ta MiIXOIiB, TaKWX SK MiaJeKTHYHHUHA, CHHTE3y Ta MOPIBHIBHHUH, cucTeMHHH. Pe3yabraTm:
JIOCTIDKEHI TMHTAHHS COIiabHOT BiMMOBIAATBHOCTI Oi3HECY Ta COIiajbHOI 3BITHOCTI, KOPHCTYBaui COI[aJbHOT 3BITHOCTI Ta iX
moTpebH, po3MITHyTa MiKHAPOIHA MPAKTHKA CKJIQJaHHsS 3BITHOCTI, a caMe MIXXHAPOMHI CTAaHIAPTH COIATLHOI 3BITHOCTI, Taki sK
Canmaitn;  AA1000; ISO 26000, SA8000, a Takox HaiiOinbln Bimomuii Ta Haifuacrinie 3actocoBanuii- GRI. TIpoanarmizoBaHa
BITUM3HSHA MPAKTUKA CKIIAJaHHs COLIAIBHOT 3BITHOCTI, TPOOJIEMH 1 aClieKTH, 3 SKUMH 3iIITOBKYIOThCS BITYM3HSHI mignpuemcTsa. Ha
TMiCTaBl aHANII3Y MD>XHAPOJAHUX CTAaHAAPTIB Ta CKJIaIy COLIaIIbHOI 3BITHOCTI KOMITaHiil 3arponoHoBaHa cucreMa nokasHukis MLESQ,
sKa MO)Ke OYyTH 3acTocoBaHa Mifyac CKJIaJaHHS COILIadbHOI 3BITHOCTI, BPaxOBYIOYM OCOOJHMBOCTI COIIAJbHOI aKTHBHOCTI
mianpueMcTBa. BucHoBkH. BcTraHOBIEHO, 10 BUpIOIEHHS Mpo0iIeM COLIANBbHOI 3BITHOCTI BUMAra€ MOJAIBIIOTO MpodeciiftHOro
Jianory Mixk (axiBIISIMH i3 COLIaIFHOI BiAMOBINABHOCTI, ()iHAHCOBUMH JHPEKTOPaMH, OyXTraJTepaMu i ayJUTOpaMH B Mexkax Oi3Hec-
CTPYKTYP.
Koarouogi ciioBa: dinaHcOBa 3BITHICTB, COIliaNbHA 3BITHICTh, COIliaJbHA BiIMOBIAAIBHICTH Oi3HECY.

COIMAJIBHASA OTYETHOCTDb KAK UHIAUKATOP PA3BUTUSA ITPEAITPUATUA

[locnepnue rTOABI OYEHb BECOMBIM IIOKA3aTeJIeM JEATENbHOCTH OTEUECTBEHHBIX MNPEANPUSATHH SBISETCS €ro COLUAIbHBIE
Meponpustus. [IpoBeneHre Takux MEpONpUATHH SIBIISIETCS CBUJETENHCTBOM HE TOJIBKO PA3BUTHUS NMPEANPHUSITHS, HO U BO3MOKHOCTH
MPEOCTaBIATh OIpeesieHHble Onara obmectBy. Ho B YkpawHe Ha CEroJHsi HE CYIIECTBYET YTBEPIKIECHHBIX OTEYECTBEHHBIX
CTaHJAPTOB, COJCPIKAIINX COCTAB TAKOW OTYETHOCTH M TEPCUCHb BOMPOCOB, KOTOPHIC JAOJKHBI OBITH OCBEINCHBI B HEH. DTO BCE
TpeOyeT TINATEIILHOTO HCCIIEAOBAHUSI TEOPETHYECKUX U MPAKTHYECKUX aCIEKTOB COCTABJIEHHS COLUAILHOM OTYETHOCTH,
0COOEHHOCTEH 3apyOeHbIX cTaHmaptoB. Lleablo craTbu SBISETCS HCCICIOBAHHME COIMATIBbHOW OTBETCTBEHHOCTH, ACIIEKTOB
COCTaBJICHUS COLMANIbHOM OTUETHOCTH, I0JIb30BaTEIeH, COCTaBa, a TaKkKe MOKazaTelel, KOTOpble MOTYT OBITh BKJIIOYEHHI B Hee. B
HCCIIEJIOBAHNN HCIIOJIb30BaHbl HAyudHbIe TPYABl 3apYOEKHBIX M OTEUYECTBECHHBIX HSKOHOMHCTOB I10 BOIIPOCaM COIHAILHON
OTBETCTBEHHOCTH M OTUYETHOCTH. B cTaThe UCIOJIb30BaHBI COBOKYITHOCTh METO0B U TO/IX0/IOB, TAKMX KaK JUAICKTUYCCKUN, CHHTE3a
Y CpaBHHTEIBHBIN, CHCTEMHBIA. Pe3yabTaThl: WHCCICIOBAaHBI BOIPOCH COIMAIBLHONH OTBETCTBEHHOCTH OWM3HECAa M COLHUAIBHOM
OTYETHOCTH, TIOJIb30BATENM COLMAIBHON OTYETHOCTH M HMX MOTPEOHOCTH, PaCCMOTPEHA MEXKIYHApPOIHAs NMPAKTUKA COCTABIICHHUS
OTYETHOCTH, & UMEHHO MEXIYHAPOIHBIC CTAaH/IaPThl COIMANILHON OT4YeTHOCTH, Takue kak CanmaiH; AA1000; ISO 26000, SA8000, a
Takke Hambosiee W3BECTHBIM W yame Bcero mnpumeHseMslii- GRI. IlpoananusupoBana oTedecTBeHHas NpPaKTHKa COCTABICHUS
COIMAIBHON OTYETHOCTH, MPOOJIEMBI M aCMIEKThI, C KOTOPBIMH CTAJIKHBAIOTCS OTEUECTBEHHBIC MpeanpuaTus. Ha ocHOBaHNYM aHaIM3a
MEXTYHApOIHBIX CTAHJAPTOB U COCTaB COIMAIBLHOW OTYETHOCTH KOMIAHMW MpeayiokeHa cucreMa nokasateneii MLESQ, koropas
MOXKET OBITh TPHUMEHEHa BO BpPEeMsl COCTaBJCHHS COLMAIBHON OTYETHOCTH, YYHMTHIBash OCOOCHHOCTH COIMAJIbHON aKTHBHOCTH
MpenpusaThsi. BoIBOABI. YCTaHOBIEHO, YTO pelIeHHE MpoOJIeM COIUATbHOW OTYETHOCTH TpeOyeT MpodecCHOHATBHOTO IUaiora
MEXIY CIEIHaIHCTaMH 110 CONMAIBFHON OTBETCTBEHHOCTH, (PMHAHCOBBIMH JAUPEKTOPAMH, OyXTaitepamMu ¥ ayJUTOpaMH B IIpeeax
caMoii OM3HEC-CTPYKTYPBHI.
KiroueBbie ci10Ba: prHaHCOBasi OTYETHOCTD, COLUAIbHASL OTUYETHOCTD, COL[MANIbHASI OTBETCTBEHHOCTh OM3HEca.
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I. KUZNETSOVA, Y. KARPENKO

THE TECHNOLOGY OF BUDGETING ENTERPRISES WITH THE DIVISIONAL
STRUCTURE

The subject matter of the study are the components of budgeting enterprises with the divisional structure. The goal is to determine the
composition of budgeting technology and develop its main components for enterprises with the divisional structure. The following
tasks are solved in the article: the composition of budgeting technology is justified; the income generation model for an enterprise
with a divisional structure is improved; the system of obligatory indicators of an enterprise with the divisional structure is suggested
as well as the information model of budgeting the income of the cost centre of the second type. The methods used are — logical and
theoretical generalization, formalization, modelling. The following results are obtained. The composition of budgeting technology as
a set of formalized knowledge about the implementation of the process of planning for structural divisions is grounded. The efficiency
of presenting the budgeting technology as graphic and information models is proved. It is determined that the obligatory indicators of
an enterprise that evaluate its goals should be structured to solve the task of composing standard target indicators for responsibility
centres of various types. The obligatory income indicator is structured on the basis of the economic model of its generation. The
model of income formation for an enterprise with a divisional organizational structure was improved by introducing the indicators of
coverage amounts of the first and second level and by excluding the revenues obtained from domestic sales. The obligatory income
indicator is structured on the basis of the improved model. The system of obligatory indicators of an enterprise with a divisional
structure for each responsibility centre is suggested, particularly, for the strategic economic centre, a income centre, cost centres of the
second and third type. The obligatory indicator of the transfer price was introduced to solve the problem of regulating the relations
among the divisions of an enterprise with the divisional structure. The information model of budgeting the income obtained from the
main activity of an enterprise with a divisional structure was improved by calculating the coverage amounts of the first and second
levels, by calculating the income obtained from domestic sales according to transfer prices, and by distinguishing variable and
constant parts from the planned expenses. The information model of budgeting the income obtained from the centre of expenses of the
second type using the transfer prices is suggested. Conclusions. Graphic and information models should be introduced into the
budgeting technology; the model of income generation for an enterprise with the divisional organizational structure should be
improved by introducing the coverage amounts of the first and second levels and excluding the income obtained from domestic sales.
The obligatory indicator of transfer prices should be used to solve the problem of regulating the relations among business units of an
enterprise with the divisional structure; the information model of budgeting the income of the centre of expenses of the second type
should be presented with the use of the transfer prices.
Keywords: budgeting, planning technology, obligatory indicators, transfer prices.

Introduction of scientists to this area, it should be noted that particular
issues of budgeting in terms of structural aspects require
further research. This is linked to the proliferation of

Planning is an integral part of the management

process. It provides an opportunity to determine the goals
of the enterprise and identify the ways to achieve it.
Therefore, this stage of the management process is
essential for any economic relations. The high dynamic
character of the environment causes the need for improved
methods and planning techniques; the budgeting
technology is one of the most important.

The analysis of literary sources and the problem
statement

The works of numerous foreign scholars consider
the theoretical aspects of budgeting, among them are the
works by D. Brimson and D. Antos, J. Hope and R.
Fraser, D. Shim ta D. Siegel [1; 2; 3]. The definition
“budgeting” is of a foreign origin.

Budgeting was introduced into the practice of
domestic enterprises and their subdivisions due to Western
management and was developed because of the increasing
role of planning under the conditions of market
transformations. The authors determine the principles of
budgeting in their works [4, 5], investigate the stages of
budgeting [6], determine the principles of building the
centres of responsibility [7] and the aspects of budgeting
organization [8] as well as the approaches to establishing
planned indicators [9]. Despite the significant contribution

complex structures with a divisional structure. Managing
such multi-level structures is complicated. Under these
conditions, there is a problem of taking into account the
complicated interconnections among the numerous
structural subdivisions and ensuring their unidirectional
development. The mentioned problem is solved by
budgeting.

The goal and objectives of the study are to
determine the composition of the budgeting technology
for enterprises with the divisional structure.

The basic material

Vertically-integrated enterprises that appeared in the
grain market resulted in the growth of grain companies
with the divisional structure. The materials presented in
the article were developed and tested for bakery
enterprises.

The previous studies proved the idea that the main
task of budgeting is to bring the indicators of the
enterprise current plan to individual structural divisions or
centres of responsibility [10]. The system of their planned
documents is formed in this way. It is the result of
applying budgeting technology.

© I. Kuznetsova, Y. Karpenko, 2018
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The budgeting technology is a set of formalized
knowledge of the process of planning for structural
divisions. This requirement can be met if it comprises:

- a list of obligatory indicators for the centres of
responsibility;

- the clear sequence of executing the operations
aimed at bringing the policy indicators of the enterprise to
its divisions;

- a list of input and output information for each of
them;

- a set of methods for receiving and converting input
information;

- a list of workers and resources assigned to them.

Since the technology is a formalized knowledge, it
can be presented as graphic and information models of the
stages of the process (informograms) [11].

The first component reflects the logical sequence of
the process stages and their interrelation, the second is the
nature of the information transformation (the content and
composition of the methods of execution) for each stage
or operation.

However, using only graphical models and
informograms is not enough. Being implemented within
the framework of budgeting, this technology has its own
specifics as it operates a special resource — information
that requires developing information models of planned
calculations and technological maps of the stages of the
planning process.

Thus, following planned documents should be
developed basing on the typical technology constituents
and taking into account the peculiarities of planning for
the formalization of the budgeting technology:

- graphic models of planning stages;

- information models of planned calculations;

- informograms of planning stages;

- technological maps of the planning stages.

To develop the composition of the planned
indicators for the centres of responsibility of various
types, the obligatory indicators of the enterprise that
estimate its goals should be structured.

Due to the fact that the economic goal lies on the
highest level of the hierarchy, the income indicator should
be structured first of all.

Economic relations between the centres of
responsibility of an enterprise with the division structure
are based on transfer prices. If the responsibility centres of
such structures are SEC (strategic economic centre), other
market prices are used in the settlements of accounts
between them and the income is generated according to
the result of their activities. In a case when the centres of
responsibility are the units that have the status of PC
(income centre) and RC (responsibility centre), the prices
that are less than the market domestic prices are used for
domestic sales. The economic model should be used for
structuring obligatory indicators of an enterprise and for
developing the typical composition of planned indicators
of responsibility centres.

The economic model of income generated due to the
main activity at responsibility centres in the structures of
the divisional type which is suggested for using to
structure the income obligatory indicator is as follows [7]:

1

ley =2 175+ 217 - IRST +CT) (1)

where I, is the income of an enterprise;

I°FC is the income of the i-th SEC;

IP¢ is the income of the i-th PC;

IRC?™is the income of the i-th RC of the second
type;

C3" s the costs of RC of the third type.

The use of the economic model as it stands is not
efficient due to some reasons. First, PC is a supplier (a
service provider) to domestic and foreign customers. That
is why their interim incomes obtained from domestic sales
should be excluded from the enterprise income to avoid
double calculation. Second, RCs of the second type sale
products (services) to other divisions using transfer prices.
They actually participate in distributing the enterprise
income, i.e. they “draw back™ a part of income earned by
PC but they formally take part in generating the enterprise
income. That is why their income should be taken into
consideration while determining the results of the
enterprise activities.

Grounding on the stated above, the economic model
of the income generated by the main activities of an
enterprise  with the divisional structure should be
improved by excluding the interim incomes of PC and
RC. According to this, the economic model is as follows:

IEN:ZI
i g i i i

where 17" is the income of the i-th RC of the second

type;
177 is the interim income of the i-th PC or RC of

the second type obtained from selling products to other
PCs.

The income of SEC 1€ is calculated according to
the formula:

1 SEC _ AR xP.+ ARBH xp. —C. 3)
1 1 1 1 1 1

where AR;, AR? are the amounts of products sold to

foreign consumers and other SECs in actual measurement
(if the i-th SEC manufactures just one product);
P. is the price of selling the products manufactured

by the i-th unit on a foreign market;
C, is the costs for manufacturing the products of the

i-th unit (prime costs).
The income of PC IiPC is calculated according to
the formula:

17¢ = AR xP. + ARPH xpBH _c. (4)
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where AR: is the amount of products sold to foreign

consumers and other PCs in actual measurement (if the i-th
PC manufactures just one product);

PP is the transfer price of selling the products

manufactured by the i-th unit to other PCs.

To improve recording the economic model in
expanded form, it is suggested to:

- plan costs by distinguishing their variable and
constant parts;

- distinguish own expenses and cost of services of
RC of the second type. In view the complexity of the
divisional structure, the expediency of this suggestion is
based on the possibility of taking into account the place of
costs and their correlation with the income;

- incorporate coverage amounts into the model to
ensure the flexibility of plans.

According to the stated above, the income of PC
should be calculated as follows:

| PC =3 AR <P+ ARBH xpBH _
i i
_(Z Ct(\)/\é\l{N + z IRCtzvzf;r) - (z Cl?(z;]s\i

CiOWN C iOWN

()
+Y IRCZ .
are own variable and constant
costs of the ith PC for manufacturing and selling products;
IRC?" ., IRC2" are the cost of services
(income) obtained from RC of the second type — variable
and constant parts.

where

var ! const

const

SEC obligatory PC obligatory indicators:

indicators:
Standard charges on
Net income; income;
Standard charges The coverage amount of
on income; the second level;

The amount of
sales to foreign

Transfer price;
The amount of sales to

consumers; other income centres;
Capital turnover The amount of sales to
ratio foreign consumers;

Average time for
collecting receivables

The obligatory indicator of an enterprise

Net income

The income of SEC is transformed in the same way.
Taking into account these transformations and due to the
fact that the indicator of coverage amount of the second
type (CA2) influences the amounts of sales, the expanded
economic model of an enterprise with the divisional
structure is as follows:

_SEC
| N_Ii +> CA2i+

E

z_ACRixPHl.—(CRC?’” y|- (6)

2m
i varod* ACR[ + CRC[
i

const

7z|iBH _cdm
i

The obtained expanded economic model is the basis
for structuring the obligatory indicator of the income,
which enables developing the system of indicators of
responsibility centres of enterprises with the divisional
structure (fig. 1).

In accordance with the principles of planning,
namely: integrity and completeness, as well as the goal-
oriented integration of the sections of the plan, the
planned documents should cover not only all areas of the
enterprise but also structural units of different levels of the
hierarchy. That is, establishing the relationship between
the functional plans of one level of the hierarchy as well
as between the plans of different hierarchical levels is
important.

Obligatory
indicators of RC
of the third type:

Obligatory indicators of
RC of the second type:

Standard charges on

income; Standard charges
Transfer price; on income;

Cost limit; Cost limit

H®/ PC services;

The amount of buying The
amount of buying raw
materials (only for the
department of MT3)

1
1
1
1
1
1
1
1
1
1
1
1
|
1
The amount of sales of !
1
1
1
1
1
1
1
1
1
1
1
1
1
1

e e e e e e — e — e ——

Fig. 1. Structuring the obligatory indicator of income for enterprises with the divisional structure

While developing planned documents and patterns
of their interrelation, the peculiarities of activities of
bakery enterprises were taken into consideration, namely:

- seasonal fluctuation of raw materials input, which
requires establishing a planned period, i.e. a farming year;

- development of the organizational structure
according to product or territory, depending on the degree
of integration;

- centralized purchasing raw materials for all
departments.

The income plan is the main document that reflects
the generation and distribution of incomes. The content of
the mentioned planned document is determined by the
logic of calculating the obligatory indicator, i.e. the net
income, and the starting point of its development is the
structure of the income and costs of an enterprise.

The income in divisional structures is generated on
the levels of responsibility: SEC and PC (fig. 1). That is
why the income should be planned for an enterprise as a
whole and for structural divisions.
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The sequence of obtaining planned indicators, the
methods of their calculation and information sources
should be established by developing relevant information
models of planned calculations. D. Hahn [12] introduced
this model for the first time as the basis for calculating the
income plan, but this model was of a general nature and
did not take into consideration the specificity of the
enterprise organizational structure.

To make the income plan more advanced, in
accordance with the economic model for generating the
income obtained from the main activities of an enterprise
with the divisional structure and taking into account the
specifics of the activities of bakery enterprises, the
information models of the planned calculations should be
improved by:

- calculating coverage amounts (of the first and
second level), which enables distinguishing direct constant
costs of structural units from the constant costs of an
enterprise and avoiding their allocation to make divisions

contribute to the cross-organizational result. This also
enables using the “CA2” indicator to determine a part of
the income which is transferred to the disposal of
responsibility centres;

- calculating the income obtained from domestic
sales at transfer prices and the income obtained from
selling products to foreign consumers at market prices;

- distinguishing variable and constant parts from
planned costs, which enables planning prime costs and
financial results more precisely;

- developing a plan for a marketing year because
such planned period takes into account the peculiarities of
the activity of bakery enterprises, namely, seasonal
fluctuations of grain supply in the best way.

The budgeting technology is suggested to be
formalized by the information models of planned
calculations on the basis of the economic model of the
income generated by the main activities of an enterprise
with the divisional structure (tablel).

Table 1. The information model of budgeting the income of an enterprise with the divisional structure

Indicators

The order of calculation

Sources of information

Net income obtained from selling
products to foreign consumers

Income obtained from sales — charges on income

Previous calculations

Income obtained from domestic

sales *
sold to other centres

z Transfer prices x The volume of products

Marketing programme,
transfer prices

calculating

Variable costs

of the second type

> PCvariable costs + > Variable costs of RC

Prime cost plan

Coverage amount [ Net profit — variable costs

Previous calculations

Constant direct costs

RC of the second type

D PC constant costs + »  Constant costs of

Prime cost plan

Coverage amount [1

Coverage amount I — Constant direct costs

Previous calculations

Coverage amount II adjusted by
the profit amount obtained from
domestic sales

Coverage amount II — Income obtained from
domestic sales

Previous calculations

Constant indirect costs

Costs of RC of the third type

Prime cost plan: administrative cost
estimate

Income (losses) obtained from the
main activities

Coverage amount II (adjusted) — Constant indirect
costs

Previous calculations

Income (losses) obtained from the
operation activities

Income obtained from other operational activities —
Costs resulted from other operational activities

Marketing  programme, consumer

agreements

The financial result from the
operation activities

Income (losses) from the main activities + Income
(losses) from other operational activities

Previous calculations

Income obtained from investment
and financial activities

D, Equity income + Y Income on the

enterprise security yield + ...

Analysis of the previous period data,
information on security yield, equity
income

Costs resulted from investment
and financial activities

Z Equity income costs + Z Loan interest +

Analysis of the previous period data,
bank contracts for receiving a loan

Financial result obtained from
ordinary activities to taxation

Financial result obtained from operational activities
+ Income obtained from investment and financial
activities — Costs resulted from investment and
financial activities

Previous calculations

before taxation — Taxation rate

Income tax Financial results obtained from ordinary activities | Previous calculations, legislative
before taxation x Taxation rate standards
Net income Financial results obtained from ordinary activities | Previous calculations

Distribution of the enterprise
income

Net income x (Standard charges on income of
SEC of the lower level +PC+RC of the second type
+ RC of the third type)

Owners’ decisions on the income
distribution
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The suggested information model represents the
sequence of obtaining planned indicators and methods of
their calculation as well as the source of information
taking into account the characteristics of bakery
enterprises.

The income obtained from domestic sales should be
taken into consideration in subsequent calculations to
prevent a double counting for representing the results of
the enterprise activities.

According to the structure, the first eight indicators
of a PC planned document should be similar to the ones of
the SEC plan. However, in order to detail the cost
according to the place of their origin, they should be
divided into the cost of services of RC of the second type
and the costs that PC had.

The constant indirect costs of an enterprise and the
costs of investment and financial activities cannot be
directly attributed to PC and their distribution is not
feasible. Therefore, the target level of the target unit
should be determined as the indicator “coverage amount
of the second level (II)”. It can also be used it as the basis
for distributing the income that comes at the disposal of an
enterprise. This enables determining the remuneration of
PC depending on the results of its activities and on the
contribution to generating the income of an enterprise.

Basing on the fact that the income plan of RC of the
second type represents the result of the activities of the
centres and is the ground for determining the amount of
their remuneration, the information model of planned
calculations should be suggested as the basis of this
document (Table 2).

Table 2. The information model for budgeting the income of RC of the second type

Indicators

The order of calculation

Sources of information

The income obtained from selling

PC products (services) the ith PC

Z Transfer prices x The volume of services sold to

Work schedule, transfer costs
calculations

General cost limit, including

Z Variable costs of RC + z Constant costs of RC

Estimate of costs

variable

sold

Variable cost rate X % Z The volume of PC services

Estimate of costs

constant

Z Constant costs according to the cost estimate

Estimate of costs

The income obtained from selling | The

PC services

income obtained from selling PC products
(services) — General cost limit

Previous calculations

In this case, the RC income does not increase the
enterprise income but redistribute it among the units with
the help of transfer prices.

Conclusions

All the stated above make it possible to make the
following conclusions:

1) the main task of budgeting is to bring the
indicators of the enterprise current plan to the centres of
responsibility. Graphical and informational models should
be introduced into the structure of the budgeting
technology as a set of formalized knowledge about the
process of planning for structural subdivisions;

2) typical planned indicators for the centres of
responsibility of various types should be accomplished by
structuring the enterprise obligatory indicators which
estimate its goals. Structuring the income obligatory
indicator should be based on the economic model of its
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TEXHOJIOI'TA BIOJCKETYBAHHSA AIAJIBHOCTI IIAPUEMCTB 3
JAUBI3IOHAJIBHOIO CTPYKTYPOIO

IpeameToM IOCTIMHKEHHS € CKJIAJOBI OIOKETYBaHHS MisJIBHOCTI MiANMPUEMCTB 3 AWBI3IOHATIBHOIO cTpykTypor. Hins pobotn -
BM3HAYUTH CKJIAQJl TEXHOJOrIl OI/DKeTYBaHHSA Ta PO3pOOUTH il OCHOBHI KOMITOHEHTH [UIS MIANPUEMCTB 3 JIHBI3IOHAJIBHOIO
CTPYKTYpor0. B cTarTi BUpimeHO 3aBAaHHA: OOTPYHTOBAHO CKJIa] TEXHOJOTil OO/KEeTYBaHHS; BIOCKOHAJICHO MOJENb (popMyBaHHS
NpUOYTKY JUTS MiJNPUEMCTBA 3 JUBI3iOHABHOIO CTPYKTYPOIO; 3aIPOIIOHOBAHO CHCTEMY JUPEKTHBHUX MMOKa3HHKIB IiIIPHEMCTBA i3
JIMBI3iOHAJILHOIO CTPYKTYPOIO; 3alpOIIOHOBAaHO iH(OpMaIiifHy Mozens OKeTyBaHHS NPHUOYTKY LEHTPY BHTPAT APYroro THILY.
BukoprucraHo MeTOIM: JIOTIKO-TEOPETHYHOrO Yy3arajlbHeHHs, Qopmaiizanii, MopaemoBaHHi. OTpUMaHO Taki pe3yJIbTATH.
OOIpyHTOBAaHO CKJIaJl TEXHOJIOTII OIO/DKETYBaHHS SIK CYKYIHOCTi (hopmanizoBaHHX 3HAHb MPO BUKOHAHHS INPOIIECY IIaHYBaHHSI 3a
CTPYKTYPHHMH MiApo3aidamMu. J[OBeAEHO JOPEUYHICTh MPEICTABICHHS TEXHOJNOTIT OI0/KeTyBaHHs yepe3 rpadidni ta iHpopmauiiiai
Mozeni. Bu3HaueHo, 1m0 Uil peajtizauii 3aBraHHS (GOpPMYBaHHS THIIOBOTO CKJIaay IUTAaHOBHMX IIOKa3HHKIB JUISi LEHTpIB
BiJITIOBITaTBHOCTI PI3HUX THINB JOUITBHO CTPYKTYPYBAaTH NWUPEKTHBHI IMOKA3HWKH IiIIPUEMCTBA, SIKI BUMIPIOIOTH Horo mim. B
OCHOBY CTPYKTYpH3allii TUPEKTUBHOTO MOKa3HUKA NPHOYTKY MOKJIaJCHO EKOHOMIYHY MOZIENb HOro opMyBaHHs. BifNoBiqHy MoeNb
(dopMmyBaHHS TPUOYTKY UL MiAMPUEMCTBA 3 TUBI3I0OHANBFHOIO OPTaHI3allifHOI CTPYKTYPOIO BIOCKOHAICHO aBTOPAMH MIIIXOM
BBE/JICHHSI TOKAa3HHUKIB CyM IOKPHUTTI IIEPIIOTO i APYroro piBHs, Ta BUKIIOYSHHs MPUOYTKIB BiJ BHYTpilIHbOI peanizanii. Ha migcrasi
YIOCKOHAJIEHOT MOJeNi CTPYKTYpOBaHO JUPEKTHBHHU IOKa3HUK MPHOYTKY. 3ampOIOHOBAaHO CHUCTEMY IMPEKTHBHUX MOKa3HUKIB
HiIIPHEMCTBA 13 ANUBI3I0HATIBHOIO CTPYKTYPOIO 32 KOXKHHM LIEHTPOM BiJITOBIJaTbHOCTI, @ caMe: AJIsl CTPATEeriYHOro rocroJapchKoro
LEHTPY, LEHTPY NPHUOYTKY, LEHTPIB BUTPAT APYTOro Ta TPEThOro THmy. J{JIs BUpIIICHHS NPOOJIEMH periaMeHTallii BiJHOCHH MiX
MiPO3/iaMy HiIPUEMCTBA 3 TUBI3IOHATBHOI CTPYKTYPOIO BBEJICHO IMPEKTHUBHHI MOKAa3HHUK TpaHC(EpTHOI LiHU. BrockoHaieHO
iHpOpMaIiitHy MoJeNb OI0KETYBaHHS MPUOYTKY BiJl OCHOBHOI JIsUTBHOCTI MiATIPHEMCTBA 3 TUBI310HANEHOIO CTPYKTYPOIO HIIIXOM
BBEJICHHS PO3PaxyHKIB MOKAa3HHWKIB CyM MOKPHUTTS IIEpPIIOr0 Ta APYroro piBHIB, BBEACHHS OKPEMOTO PO3PaxyHKY IOXOAY BiX
BHYTPIMIHBOT pearizalii 3a TpaHCQEPTHUMH LiHAMH, BHOKPEMJICHHS Y CKIaJi ITUIAHOBHUX BUTpAT 3MIiHHOI Ta TOCTIHHOT YaCTHHH.
3anponoHOBaHO iH(GOPMAIlfHY MOIeNs OIHKETYBAHHS MPUOYTKY IIEHTPY BHUTPAT APYroro THITY 3 BUKOPHCTAHHSIM TPaHCHEPTHUX
1iH. BUCHOBKM: 10 CKJIamy TexXHOJOril OIIKeTyBaHHsS JOPEYHO BBecTH rpadivni Ta iHpopmamiitHi Mozeni; Moxens GopMyBaHH:
npuOyTKY I/ MiANPHEMCTBA 3 JAWBI3IOHATBHOIO OPraHi3allifHOI0 CTPYKTYPOIO MOPEYHO BAOCKOHAIUTH IUISXOM BBEACHHS
MOKa3HHUKIB CYM IMOKPHUTTS IMEPIIOro i Jpyroro piBHs, Ta BUKJIIOYCHHsS MPUOYTKIB Bil BHYTPILIHBOI peaiizauii; A BUPILICHHS
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MpoOJaeMH periiaMeHTanii BiIHOCHH MK MiApO3aiaMH MiAMPUEMCTBA 3 JWBI310HATBHOI CTPYKTYPOIO TOPCYHO BUKOPHUCTOBYBATH
MUPEKTUBHUI MOKa3HUK TpaHC(epTHOI WiHK; iHpOpMaliiiHy Mojenb OHKETYBaHHS NPUOYTKY LEHTPY BHUTpPAT APYrOro THILY
JIOLIBHO HPEICTaBUTH 3 BUKOPHCTAHHIM TPAaHC()EPTHHX IIiH.

Kumiouogi ciioBa: Oro/pkeTyBaHHS, TEXHONOTIS IUIaHYBaHHS, AUPEKTHBHI TOKA3HUKH, TPAaHCQEpTHI I[iHN.

TEXHOJIOI'USI BIOJUKETUPOBAHUA JEATEJIBHOCTHI NPEINPUSATHMI C
JUBU3NOHAJIBHOU CTPYKTYPOU

IpeameToM WCCIEIOBaHUS SIBISCTCS COCTABILSIFOIIUC OFOJDKETHPOBAHUS JCATCIBPHOCTHA TPEIIPUSITAN ¢ JITUBH3HOHAIBHOM
ctpykrypoid. Lleab paGoThl - ONpENEINTh COCTAaB TEXHOJOTHH OFOJUKETHPOBAHHS W pa3paboTaTh €€ OCHOBHBIC KOMIIOHCHTHI JIJIS
MPEANPUATHH C JUBU3MOHAIBHOW CTPYKTYypoi. B craThe perieHbl 3agaduM: 00OCHOBAHHO COCTaB TEXHOJIOTHH OIOJKETHPOBAHUS;
YCOBEPIIEHCTBOBaHA MOAETb (HOPMHUPOBAHMA MPUOBUTH [UI NPEANpPUATHS C AUBHU3MOHAIBHOM CTPYKTYpOH; MpemIokeHa cHUcTeMa
JUPEKTUBHBIX MOKa3aTeNIeH MPeANpUATHS C JUBU3NOHANBHON CTPYKTYPOH; MpeaokeHa HH(POPMAIMOHHAS MOAETb OF0HKETHPOBAHMS
npuOBUTM  IIEHTpa 3aTparT BTOPOro THma. MCHmonb30BaHbI MeETOAbI: JIOTHKO-TEOPETHYECKOro 0000mmeHus, (opmanusanum,
MoJenupoBanusi. [loydeHsl crenyronpe pe3yabTaTbl. OOOCHOBaH COCTAaB TEXHOJOTUH OFOJKETHPOBAHUS KaK COBOKYITHOCTH
(opManM30BaHHBIX 3HAHMW O BBINIOJIHCHWU IMIpollecca IUIAHHPOBAaHHS IO CTPYKTYpHBIM monpasjeicHusM. Jloka3aHa
LIENIECO00Pa3HOCTh MPECTABICHHS TEXHOJIOTHH OFOKETHPOBAHUS B BUIC TpaduueckuX U HHPOPMAIMOHHBIX Mojesel. OnpenencHo,
YTO JUTS pealii3aluy 3a1adi (HOPMHUPOBAHKS THIIOBOTO COCTaBa TUIAHOBBIX IMOKA3aTeNeH JJIsl IEHTPOB OTBETCTBEHHOCTH Pa3IMYHBIX
TUIOB  eNIeCOO00pa3HO  CTPYKTYPHPOBATh TUPEKTHBHBIC MOKA3aTeNW MPEINPHUATHSA, H3MEPSIONEe ero Imeid. B ocHOBY
CTPYKTYPUPOBAHUS TUPEKTHBHOTO TIOKA3aTeNsi NPUOBUIM IOJOXKEHO SKOHOMHUYECKYI0 Monens ero (opmupoBaHus. Mopenb
(dbopMupoBaHMS TPUOBUTH Ul TPEANPUATHA C JUBU3HOHATIBHOW OPraHU3allMOHHOW CTPYKTYPOH YCOBEPIICHCTBOBaHA aBTOPAMHU
ITyTeM BBEJCHUS MOKa3aTeJIeld CyMM MOKPBITUS IEPBOTO U BTOPOTO YPOBHS, M MCKIIOUCHHUS JOXOJI0OB OT BHYyTpeHHE! peanmm3anmu. Ha
OCHOBAaHUHM YCOBCPIICHCTBOBAHHOW MOJICIN CTPYKTYPUPOBAH IUPCKTHBHBIA MMoKa3arenb mnpuObun. [IpemnoxkeHa cucrema
JIUPEKTUBHBIX TOKa3aTeNe MPEINPUSITHS C JUBU3HOHAIBHOU CTPYKTYPOU JUISi Ka)KIIOTO IIEHTPA OTBETCTBEHHOCTH, & UMCHHO: IS
CTPATErMUYECKOTO XO3SIMCTBEHHOTO IICHTPA, IICHTPa MPHUOBUIH, IIEHTPOB 3aTpaT BTOPOTO M TPEThero Tuma. [y perieHus mpooaeMsbl
periaMeHTallMd OTHOIICHUH MEXIy MOAPa3ICICHUSIMHE TPCANPHATUS C JUBU3UOHAIBHON CTPYKTYpOW BBEICHO JUPCKTHUBHBIN
MoKasaTtelib TPaHC(HEepPTHON IICHBI. YCOBEPIICHCTBOBAaHA HH()OPMALMOHHAS MOJCTh OIOJDKCTHPOBAHMS TNPUOBUIM OT OCHOBHOM
NIESATETBHOCTH TPEANPUATHS C AUBU3UOHAIBHON CTPYKTYpOH IMyTeM BBEICHHS PACUETOB IMOKAa3aTeNedl CyMM IOKPBITUS MEPBOTO U
BTOPOTO YPOBHEW, BBEICHHS OTIACIBHOTO pacueTra A0X0Ja OT BHYTPEHHEH pealn3aliy MO TPaHCPEPTHHIM IIEHaM, BBIICICHHE B
COCTaBe IUIAHOBBIX PAcXOJOB MEPEeMEHHOH M MOCTOSHHOH uactu. [Ipemmokena wHGOpMANMOHHAS MOJENIb OFOKETHPOBAHMS
MPUOBUTH LIEHTPA 3aTpaT BTOPOIO THIIA C MCIOJIb30BAaHUEM TPAHC(PEPTHBIX IICH. BBIBOABI: B COCTaB TEXHOJIOTHH OFOJKCTHPOBAHHS
YMECTHO BBECTH rpaduueckue u HHGOPMAIIMOHHBIC MOJICIH; MOJICIh (OPMUPOBAHUS MPUOBUIN JJIsl IPSIIPUSITHS C TUBH3HOHATBHOM
OpPTraHU3AIMOHHOW CTPYKTYpPO# Ieeco00pa3HO YCOBEPIICHCTBOBATh IyTEM BBCICHHS TOKa3aTelIed CyMM MOKPBITHS TIEPBOTO H
BTOPOTO YPOBHSI, U UCKJIFOYCHUS JIOXO/I0B OT BHYTPCHHEH peann3alium; Ui PEHICHUs POOJIEeMbI pEriiaMEHTAI[HA OTHOIICHUI MEXTy
MOpa3IeTICHUSIMH TIPEANPHUITUS C AUBU3UOHAIBHON CTPYKTYPOHl CIeqyeT MCIIOIb30BaTh AUPEKTHBHBIA MMOKa3aTeNb TpaHC(epTHOU
LIEHBI, WHPOPMAIOHHYIO MOJeNb OIOKETUPOBAHUS TNPHOBUIM IEHTpa 3aTpaT BTOPOTO THIA IIeTIecO00pasHO IPEICTaBUTH C
WCTIOJIb30BaHUEM TPAaHC(EPTHBIX LEH.
KnioueBble cii0Ba: O0r0UKETHPOBaHNE, TEXHOJIOTHS TUNITAHUPOBAHNUS, TUPEKTHBHBIC TIOKA3aTEeNN, TPAHCQEPTHEIC IICHBL.
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THE ECONOMIC SUBSTANCE OF ACCOUNTING FOR FINANCIAL INVESTMENT
AND THE PROSPECT OF USING “BLOCKCHAIN” TO CONTROL INVESTMENT
ACTIVITY IN UKRAINE

The subject matter of the research is the financial investment and the application of innovative technologies to improve accounting in
the context of investment management as one of the most important components of economic development. The goal is to study the
methodology of reflecting financial investments of domestic enterprises. The objectives are to improve accounting of financial
investments in the enterprise, to research the development prospects of accounting by introducing innovative technologies through the
disclosure of theoretical aspects of research and the estimation of practical aspects of the study, the possibility of using the technology
of blockchain in Ukraine to improve the financial reporting taking into account the experience of international partners (foreign
countries). The methods used are system analysis and structural analysis. The following results are obtained. The state of investment
accounting was analyzed and the prospects of using blockchain technology for improving auditing efficiency, increasing the
transparency of financial investments and for counteracting corruption were found. Conclusions. During the analysis of the cause and
effect relations of using innovative technologies in accounting, the immaturity of the existing accounting methodology was shown;
this immaturity specifies incompleteness, the decline in the adequacy of accounting data in accordance with the realities of investment
processes and the development of the industry as a whole. The use of blockchain technology enables restructuring the processes of
accounting and their automation and increases the level of transparency of information disclosure by enterprises. Using blockchain for
auditing becomes a unique solution as auditing affects all industries and is the foundation that helps global financial markets gain
investor confidence. Taking into account the economic problems of Ukraine, the use of blockchain technology will help solve the

problems of corruption and capital legalization. Relevant actions will improve the investment climate of Ukraine in the long run.
Keywords: accounting, financial investment, investing, accounts, blockchain, transaction.

Introduction

Investments are an essential factor in the economic
development of each enterprise and the source of fixed
assets. Financial investment helps distribute and apply
investment resources that are the world largest ones. Due
to the acceleration of the globalization, the investment
sphere has been significantly revived over past decades,
which conditioned the transformation of economic
mechanisms, the development of business processes of
enterprises and caused the urgent need for a qualitative
change in the old economic means and the necessity for
new innovative ones. In addition, based on the fact that
the investment activity belongs to the riskiest types of
business, the main problem of development of the
innovation sphere in Ukraine is the lack of financing
current and prospective activities of enterprises. The most
significant factors that stream the activities of enterprises
is incomplete and non-objective disclosure of information
on investment processes in accounting and financial
reporting, the lack of the innovative technologies such as
‘blockchain”.

To control innovation activity, the theoretical and
methodological foundations of accounting for the
investment processes of enterprises should be improved.

The analysis of basic literary sources and studies

accounting methodology. This work practically studies the
relation and prospects of wusing the “blockchain”
technology to improve accounting and auditing in
Ukraine.

The presentation of main material

Some issues of accounting the financial investments
of private enterprises are analyzed in the works written by
V. Gradiasov [1], A. Peresada [2], Yu. Veryga [3], V.
Goncharov [4], A. Makhota [5], E. Mnykha, V. Sopko and
others. However, they all considered these issues in
general and did not pay enough attention to the rapid
development of financing and the complication of

Investing is an integral part of the development of
any economic system. According to the Law of Ukraine
“On Investment Activity”, investments are all types of
property and intellectual property that are invested in
objects of entrepreneurial activity and other activities that
lead to generating (income) and/or achieving social and
environmental effect [6].

The main methodological principles for the
formation of financial information on joint actions in
accounting and its disclosure in financial reports are
determined in accordance with Accounting Principle
(Standard) 12 “Financial investments” [7].

The organization of accounting should be rational,
that is to stick to the systematic approach, take into
account the interaction of different types of accounting
and obey the general plans of operational and strategic
management of the enterprise; comply with the
requirements of the current legislation, particularly the
Laws of Ukraine ”On Investment Activity” “On the
Treatment of Foreign Investments”, “On Accounting and
Financial Reporting in Ukraine”, the Concept “Regulation
of Investment Activity in the Conditions Of Market
Transformation of the Economy”; Accounting Principles
(Standards) 7, 12, 19 [8].

Table 1 shows the definitions of the term “financial
investments” given by different sources of economic
literature.
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Table 1. Scientific views on the notion “financial investments”

Authors

Interpretation of the concept

V. Gradiasov, S. Kravchenko,
0. Isaeva [2, p. 102]

Means of providing The mechanism for funding the growth and development of the country
economy; it is an instrument in which money can be invested to save or multiply it.

A. Peresada [1, p. 112]
metals and stones).

Investing in various financial instruments (paper holdings, bank deposits, currency, precious

Yu. Veryga [3, p. 79]
an investor.

These are assets held by an enterprise to increase profits, cost of capital or other benefits to

When accounting for financial investments, their
division into current and long-term ones should be taken
into account.

Current investments are securities in the form of
bonds, shares, treasury obligations, deposit certificates,
the maturity of which does not exceed 12 months or
investments for profit for no longer than 1 year.

Long-term financial investments are investments
that cannot be realized at any time or with the maturity of
more than 12 months (shares, deposit certificates, charter
capital of other enterprises, etc.) [8].

When accounting for financial investments, the
purpose of acquiring investments (selling, making a profit
as a result of participating in the capital of another
enterprise, etc.) should be taken into account as this
affects their further use and reflection in the financial
records.

Financial investments as at the balance date are
estimated according to the following types of value: fair,
amortized, the method of capital participation.

In practice, the following financial instruments that
are the objects of financial investment are identified [4]:

1. Basic (shares, domestic and foreign government
bonds, local loan bonds, enterprise bonds, government
treasury bonds, investment certificates, commercial
papers);

2. Derivatives (contracts using derivatives, options,
depositary receipts, etc.).

At the enterprises of Ukraine, the organization of
accounting for financial investments includes various
types of accounting: primary, synthetic and analytical.

Primary accounting helps enterprises to obtain the
necessary information for making financial records of any
business entity. It includes processing a number of
documents (depending on the type of financial
investment): a cash receipt, bank certificate, a statement of
accounts.

Analytical accounting provides detailed information
on the movement of various economic means; it is built
for each synthetic account separately. It is maintained in
the relevant accounts. Analytical accounting is maintained
in Statement 4.2., where is the verification of data on
investments in associated and subsidiary enterprises and
enterprises with common activities. Data on long-term and
current financial investments is compiled separately.

Financial investments while accounting are reflected
on the following statements

1) 14 “Long-term financial investments” (sub-
accounts — 141 “Investments in related entities on the
equity method of accounting”, 142 “Other investments in

related entities”, 143 “Investments in unrelated entities”).
The cost of long-term investments — on debit account 14,
disposal/decrease in value — on loan. Besides, credit
involves obtaining dividends if the equity participation
method for accounting financial investments [9];

2) 35 “Current financial investments” (sub-accounts
— 351 “Cash equivalents”, 352 “Other current financial ted
investments”). Sub-accounts 351 are reflected on debit
and 352 are reflected on their prime cost and revaluation
surplus when the market cost increases. The balance cost
of realized investments and revaluation surplus are written
off on the credit of account 35. The fair value of financial
investments at the balance date is reflected in the balance
of the debit [9].

Financial investments in relation to other types of
assets of the enterprise have a certain dynamics of value
that causes the necessity of revaluation to restore the
corresponding balance value that is adequate to the
modern investment environment.

Financial income and expenses are the result of
financial investments; investors receive income providing
financial investments, emitters lose money for using the
investment.

Income from financial investments have the
following forms of implementation (according to
Accounting Principle (Standard)15) [10]:

1) income from participation in the capital of
associated, affiliated and subsidiary enterprises (72
“Income from equity participation” with corresponding
sub-accounts);

2) dividends
income™);

3) interest (732 “Interest received”);

4) discount (733 “Other incomes from financial
operations”);

5) royalties (733 “Other incomes from financial
operations”);

6) income from the growth of value (741 “Income
from selling financial investments”).

Losses from financial investments are reflected in
the following accounts:

1) 15 “Capital
“Capital construction”);

2) 96 “Equity participation loses” (sub-accounts —
961 “Losses from investments in associated enterprise”,
962 “Losses from common activities”, 963 “Losses from
investments in subsidiary enterprises”;

3) 97 “Other losses™ (sub-accounts — 970 “Expenses
from changes in the value of financial instruments”, 971
“Cost of financial investments sold”, 972 “Losses from

(373 “Calculations for accrued

investments” (sub-account 151
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decreasing the usefulness of assets” 973 “The discount of
permanent assets and financial investments”, 977 “Other
activities”.

Besides the mentioned above, it should be noted that
financial investments are estimated at the following stages
[5]:

1) recognition (compliance with the criteria for the
possibility of reliable evaluation and the future economic
benefits of using a financial investment)

2) initial estimation of a financial investment
(according to the primary cost which includes the
purchase price, commission fees, customs duties, taxes,
fees, mandatory payments and other expenses);

3) classification (grouping into current and long-
term financial investments);

4) reflection in the accounts (Table 2)

5) revaluation at the balance sheet date (equity
method, amortized prime cost method, prime cost method
including impairment of value, fair value method);

6) recognition, estimation and reflection of income

on financial investment;

7) disclosure of information (balance sheet, notes to

financial statements);

8) derecognition and write-down (at the moment of
loss of control of the investor over these assets due to
disposal (sale) of a financial investment, expiration of the
circulation period of securities that were the objects of

financial investment, etc.).

Table 2. Financial investments reflected in the balance and accounts

Balance-sheet items
(Financial Status Statement)

Types of financial investments

Balance-sheet items
(Profit and Loss Account)

Accounts whose balance is
reflected in the relevant articles
of the statement

1030
“Long-term financial
investments that are accounted

Long-term financial

investments

040
“Long-term financial
investments that are accounted

141
“Investments in related entities
according to the method of

according to the method of | according to the method of | equity participation”
participation in other | participation in other
enterprises”; enterprises”; 142
“Other investments in related
entities”
1035 045
“Long-term financial | “Other long-term financial | 143
investments: other financial | investments” “Investments  in  unrelated
investments” entities”
Current financial investments 1160 220 352
“Current financial | “Current financial | “Other  Current  financial
investments” investments” investments”
Cash equivalents 1165 230 351
“Cash and equivalents” “Cash and equivalents in | “Cash equivalents”
native currency”’
Cash equivalents 240
“Cash and equivalents in

foreign currency”

Source: compiled by the author on the basis of [4,7]

Financial investments are unreliably reflected in
financial statements which causes the problem of
accounting by some domestic enterprises that aim at
minimizing taxes in tax reporting based on accounting
data, which also affects the minimization of the displayed
profit. The position of enterprises (companies) that are
interested in demonstrating profitability in order to attract
investment funds is fundamentally different. The problem
of inaccuracy of information and improvement of the
investment environment on the territory of Ukraine can be
solved by reforming the Accounting Principles
(Standards) according to the International Financial
Reporting Standards (IFRS).

According to the hierarchy of IFRS, accounting
financial investments is considered in the following
provisions (IFRS, IAS, IFRIP) [11]:

1) IFRS 7 “Financial Instruments: Disclosures”;

2) IFRS 9 “Financial Instruments”;

3) IFRS 12 “Disclosure of Interests in Other
Entities”;

4) TAS 28 “Investments in Associates and Joint
Ventures”,;

5) IAS 32 “Financial Instruments: Presentation”;

6) IAS 39 “Financial Instruments: Recognition and
Measurement”;

7) IAS 40 “Investment Property™);

8) IFRIC 2 “Members 'Shares in Co-operative
Entities and Similar Instruments”;

9) IFRIC 16 “Hedges of a Net Investment in a
Foreign Operation”.

The standards of IFRS, IAS are obligatory. IFRIC
are interpretations that disclose one or another issue of the
application of the relevant standards.

Investment accounting should be reflected in the
reporting of an investor company in the balance sheet and
should be accounted using the equity method of
accounting on the prime cost as a financial asset
(according to IAS 39 “Financial Instruments: Recognition
and Measurement” [12] — at fair cost).
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Investment accounting is reflected in reporting
according to IAS 28 “Investments in Associates and Joint
Ventures” [13], where it is stated that investments in an
associate enterprise should be recorded in the consolidated
financial statements using the equity method of
accounting, except for the cases when the investment is
acquired and held for the purpose of selling in the near
future (then they should be accounted for on the primary
cost).

Thus, investment distribution, which is considered in
the financial statements of private business entities
(without taking into account banking institutions), requires
that the consumers of accounting information understand
the accounting reflection of financial decisions. All this
makes it difficult to understand the accounting
methodology of financial investments. This problem can
be solved by using the technology of blockchain.

The blockchain is a means of structuring data whole
unit is a block filled with certain information. These
blocks are not numbered exactly but time mark is the
structuring function. A new block is always added after
the last block (according to the time dynamics). This
technology is the widely used in cryptology. The
blockchain is one of the best data structures as it makes it
possible to track changes in information in blocks, to save
the record of necessary data.

The effect of this technology can be studied by
considering financial transactions using Bitcoin. It should
be noted that Bitcoin blocks contain necessary information
about the financial transactions that were carried out. It
makes it possible to point out that the use of the
blockchain significantly reduces the difficulty of verifying
financial statements. The main advantage is that the
transaction passes only after it is included in the block and
is added to the chain, this causes the update of the
blockchain state [12].

To check the state of the blockchain, peer-to-peer
networks are used. To record a transaction by the
blockchain technology in accounting, the passage of the
transaction to the user should be checked. The security of
the system operation is maintained by saving the updated
blockchain on all computers of the network node.
However, the main problem of “trust” of users is solved
by means of the consensus mechanism (a set of rules that
are coordinated by the nodes in the network launching the
system software).

This technology has considerable development
prospects in the financial sphere due to new products, the
optimization of financial transactions [13], the significant
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acceleration and reduction of the costs for banking
services (Chain Inc) (specialized cryptocurrency
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Conclusions

A high risk of investment requires effective and
constantly updated accounting and analytical support to
improve economic activities of private enterprises. The
imperfection of the available accounting methodology
causes incompleteness, the inadequacy of accounting data
in accordance with the realities of investment processes
and the development of the industry as a whole. To
improve the reflection of investment processes in financial
statements, the structural reorganization of accounting
processes should be carried out and automated and the
level of transparency of information disclosure by
enterprises should be increased.

The use of blockchain for auditing becomes a unique
solution since auditing affects all sectors and is the
fundamental basis that helps global financial markets gain
investor confidence. Taking into account the economic
problems of Ukraine, the use of blockchain technology
will help solve the problems of corruption and attempts to
legalize capital, improve the investment climate.
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EKOHOMIYHA CYTHICTb OBJIIKY ®IHAHCOBUX IHBECTHUIIIN TA
HEPCIIEKTUBH BUKOPUCTAHHS "BLOCKCHAIN" JIJ151 KOHTPOJIIO
IHBECTHLHINHOI JISAJIBHOCTI B YKPAIHI

IpeameToM MOCTIIKEHHS CTATTi € (piHAHCOBI IHBECTHINT Ta 3aCTOCYBaHHS IHHOBAIlIHHUX TEXHOJIOTIH IS MOKpAIICHHS OO0JIKY 3
MO3UIIH 1HBECTUI[ITHOTO MEHEHKMEHTY 5K OJHI€T 3 HAWBAKIMBIIINX CKJIaJOBHX €KOHOMIYHOTO PO3BUTKY. MeTa — JOCTiIKEHHS
METOOJIOTIT BiZIOOpaXKeHHsT (hiHAHCOBUX IHBECTHINM BITYM3HSHUX MiANPUEMCTB. 3aBJAHHA: BIOCKOHAICHHS OOMIKY (hiHAHCOBHX
iHBECTHIII Ha MiANPHUEMCTBI, JOCIIDKSHHS MEPCHEKTHB PO3BHUTKY OyXranTepchKoro oOIniKy udepe3 BIPOBA/DKEHHS iHHOBAI[IHHHX
TEXHOJIOTiH 3a JOIOMOTOI0 PO3KPUTTSI TEOPETUUHHX Ta OLIHKH (YHKI[IOHYBaHHS MPAKTHYHHUX ACMEKTIB JOCII/KEHHS Ta MOXJIMBICTh
BUKOpHUCTaHHs TexHouorii blockchain Ha Tepurtopii YkpaiHi s HOKpauieHHs BefeHHsT (piHaHCOBOI 3BITHOCTI, BPaXOBYIOYH JOCBi[
MDKHApOJHUK TapTHEpiB (3apyOiKHUX KpaiH). BHKOPHCTOBYIOTHCS 3arajlbHOHAyKOBI METOAM: CHCTEMHHUI aHai3, CTPYKTYpHHI
agamiz. OTpuMaHO Taki pe3yabTaTH. Y IpPEACTaBIEHIH pPoOOTI NMPOBENCHMH aHali3 CTaHy iHBECTHIIHHOTO OOMiKy Ta 3HaWmeHi
MEePCIeKTHBA BUKOPUCTAaHHS TexHoJoTii blockchain st mokpaiieHHs e(peKTUBHOCTI ayAUTYy, MiJBUIIEHHS MPO30POCTi (hiHAHCOBUX
iHBecTHIIN, mpoTuaii kopymmii. BucHoBku. Ilinm dWac mpoBeneHHs aHaNi3y NPHYMHHO-HACTIIKOBHX 3B’SI3KIB BHKOPUCTAHHS
IHHOBALIIfHMX TEXHOJIOTI y OyxraiarepcbkoMmy OOJiKy Oyjia BHSBICHA HEZOCKOHAIICTh ICHYIOYOT METOAOJIOTii OyXraiarepchbKoro
00JTiKy, 1110 00YMOBIIFOE HEMOBHICTh, MAiHHSA aJCKBATHOCTI OOJIKOBMX AaHWX BIMMOBIAHO 10 peasiii iHBECTHIIWHHX MPOIECIB Ta
PO3BUTKY rajiysi B minomy. Bukopucranus texuosorii blockchain 103BonuTh MpoBeCTH CTPYKTYpHY IepeOyI0BY MpoLeciB 00Ky, 1X
aBTOMATH3allil0 Ta MiIBUIIMTH PiBEHb MPO30POCTi PO3KPHUTTA iH(opMmarii miampuemcTBamMu. Bukopucranus GokdeliHa 3 MeTOIO
ayJNTy CTa€ YHIKaJbHUM PIllICHHSIM, TOMY IO ayJHUT BIUIMBAE HA BCi rainysi Ta € (yHIaMEeHTaIbHOI0 OCHOBOIO, 33 JOMIOMOTOIO SKOT
rinobansHi (IHAHCOBI PHHKH OTPUMYIOTH MOBIpY iHBecTOpiB. BpaxoBylounm exoHOMiuHI mpobiemu YKpaiHH, BHUKOPHUCTaHHS
TEXHOJIOT1] OJIOKYEHH IOMOMOXE PO3B’SA3aTH MPOOJIeMH KOPYHIii Ta cmpoO Jeramizamii kamitamy. Biamosimai Iii 103BONSATH
MTOKPAIUTH 1HBECTHLIHHUN KIIIMAT YKpPaiHH B JOBrOCTPOKOBIN TEPCIIEKTHBI.

Kurro4oBi ciioBa: Oyxranrepcbkuid 00K, GpiHaHCOBa IHBECTHILS, IHBECTYBAHHS, PAXyHKH OyXraiTepchKoro o0miKy, OnoK4eiiH,
TpaH3aKLis.
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3KOHOMHUYECKAS CYIHIHOCTh YUETA ®UHAHCOBBIX HHBECTUIIUI 1
HEPCHEKTHUBbBI HCITIOJIb30BAHUA "BLOCKCHAIN" UL KOHTPOJISA
NHBECTHIIMOHHOMU AEATEJIBHOCTH B YKPAUHE

IIpeqveToM wcclieOBaHMS CTAaThH SBIIIOTCS (DUHAHCOBBIE HMHBECTHIMM W INPUMEHEHHE WHHOBALMOHHBIX TEXHOJOTHH IS
YIy4IIeHHs ydeTa C TIO3MLHMH WHBECTHIIMOHHOTO MEHEIKMEHTa KaK OJHOW M3 Ba)KHEHIINX COCTABIISIONIMX JKOHOMHYECKOTO
passutus. Iledap — ucclieoBaHHE METOMOJIOTHH OTPAKEHUS (DMHAHCOBBIX MHBECTUIMI OTEYECTBEHHBIX HpeANpUsTHH. 3amaua:
COBEPLICHCTBOBAHNE yueTa (PMHAHCOBBIX HHBECTUIMIT HA NPEINPUATHI, UCCICIOBAHUS MIEPCIICKTUB Pa3BUTHS OyXIalTepCKOro y4era
[yTeM BHEJPCHHS HWHHOBAIIMOHHBIX TEXHOJIOTUH C MOMOIIBI PACKPBITHA TEOPETHYECKHMX M OLCHKH (YHKIMOHHPOBAHUS
MIPAKTUYECKUX ACIEKTOB MCCIICIOBAHUS, BO3MOXKHOCTh MCHOJNb30BaHMs TexHonoruu blockchain Ha Teppuropuu YKpawHbl i
YIIyqIIeHHs] BeAeHHs] (PMHAHCOBOI OTYETHOCTH, YIUTHIBAS OIBIT MEXIYHAPOJHHK ITapTHEPOB (3apyOeKHBIX CTpaH) . Mcmomb3yroTes
oOIeHayqYHble METOABI: CHCTEMHBIH aHaNW3, CTPYKTYpHBIH aHamu3. [loiydeHsl cienyromme pe3yiabTaThl. B mpexcraBieHHON
paboTe MpOBEACH aHAIW3 WHBECTHIMOHHOTO y4eTa M HaHJIeHBl MEpPCHeKTUBBI HCIIONB30BaHMSA TexHoMornu blockchain mist
TIOBBIICHNS. S(Q(QEKTHBHOCTH ayauTa, MPO3pavyHOCTH (DMHAHCOBBIX WHBECTHIUH, NPOTHBOJCHCTBHSA Koppynuuu. BeiBoabl. I[lpu
IIPOBEICHHUH aHAIIN3a IPUYNHHO-CIIEJICTBEHHBIX CBSI3eH MCIIOIb30BaHMsI HHHOBAIIMOHHBIX TEXHOJOTHH B OyXTralTepcKOM ydeTe ObLIO
00HApY)KEHO HECOBEPLICHCTBO CYIIECTBYIOIIEH METOMOJIOTHU OyXIalTepCcKOro y4dera, YyTo OOYCIIOBIMBACT HEIOJHOTY, IaJIcHUE
QJICKBaTHOCTH YYCTHBIX JAaHHBIX B COOTBETCTBHM C DPCAJIMSMH HHBECTHLHOHHBIX IIPOLIECCOB M Pa3BUTUHM OTPACIHd B LEIOM.
Hcnonp3oBanue TexHogoruu blockchain mo3BosMT MpoOBECTH CTPYKTYPHYIO MEPECTPOMKY MPOLIECCOB ydeTa, UX aBTOMATH3alHI0 U
MOBBICHUT YPOBEHb IIPO3PAYHOCTH PACKPBITHSA HHOOPMAIMH HPEANPUATHAMU. lcrnonb3oBaHHe OJIOKYCHHA € LENIBbIO ayauTa
CTaHOBUTCSI YHUKAJIBHBIM PEIICHHEM, TaK KaK ayAuT BIMSCT Ha BCE OTPACIH W SBISICTCS (hyHIaMEHTAIBHOH OCHOBOIL, C MOMOIIBIO
KOTOpOil ri1o0aibHble (PUHAHCOBBIE PHIHKH ITOJYYalOT JOBEPHE HHBECTOPOB. YUHTHIBas SKOHOMHYECKHE IPOOIEMBI Y KpaWHEL,
HCIIOJIb30BaHNE TEXHOJOTHH OJIOKYEHH IOMOXET pelNTh NpOoOJIeMbl KOPPYNIMA M TONBITOK JICTAIM3aLUH  KaluTaia.
COOTBETCTBYIOLIHE JEHCTBUSI O3BOJIAT YIYUIIHTh HHBECTHIIMOHHBIN KIIMMAT YKPaUHbI B JIOJITOCPOYHON ITEPCIIEKTHBE.

KiroueBble ciioBa: OyXranTepckuil yder, ()MHAHCOBAs MHBECTHULMS, HHBECTHPOBAHME, CYETa OyXTraJTEpCKOro ydera,
OJIOKYEHH, TPaH3aKIIHSL.
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THE RELATIONSHIP BETWEEN PERFORMANCE OF THE ADMINISTRATIVE
SYSTEM AND NATIONAL AUTHORITY OF GOVERNMENTS: AN ISLAMIC POINT
OF VIEW

Each government consists of two dimensions: 1) a structural dimension that involves policy- and decision-making bodies and, 2) a
functional dimension that is a set of government institutions and administrations. Also, the national authority in a country is an
outcome of three components, including legitimacy, acceptance, and efficiency of its government. The authority of governments is not
merely limited to their structural legitimacy and acceptance; but, their functional dimension and the performance of their
administrations also play a crucial role in building and strengthening their legitimacy. Therefore, the aim of the present study is to
investigate how the administrative system of a government affects its national authority, with an emphasis on the Islamic point of
view. To do this, this research has been carried out within the framework of theoretical research with a practical purpose. The
research method of the current study was the descriptive and analytical. In this study, the relationship between two variables —
namely, “administrative system” and “national authority” — has been investigated within the framework of the causal research. Due to
the theoretical nature of this study, the resources used mostly include documents and library sources. The results of this study indicate
that there is a direct and causal relationship between the national authority of governments (effect) and the performance of their
administrative system (cause). Also, this relationship reveals how the administrative system affects national authority.
Keywords: structure and function of government, national authority, legitimacy, acceptance, efficiency of government.

Introduction

A political system is an integrated entity that is
formed specifically from both structural and functional
dimensions. A set of factors and institutions that constitute
the structural dimension of the government include a set
of institutions, such as parliament and other organizations.
It is the responsibility of these institutions to formulate
policies, policies and macroeconomic strategies as well as
determining the principles of its political ideology. In
contrast, a group of institutions and systems that undertake
the implementation of the government plans and policies
in the practical dimension, constitute the functional
dimension of the political system. It must be noted that
from the Islamic point of view, the legitimacy of a
political system is provided by two sources. Firstly, it
arises from Divine Satisfaction and from the conformity
of its ideological framework with religious standards.
Secondly, the legitimacy of a political system is provided
by the will of the people and the members of society.
Hence, from the Islamic point of view, the legitimacy of
the government systems has a dual foundation. However,
from the non-religious perspectives, it is based solely on
the popular and social acceptance of the governments.

Generally, according to the basics and principles of
Islam, the efficiency of governments is not confined to
their  structural legitimacy and acceptance. But
additionally, the functional dimension and the
performance of the administrations play a crucial role in
building and strengthening the legitimacy of a
government. The functional dimension and the
performance of the administrations also assure the
permanency of the legitimacy and authority of the
government over time. This is a truth, not only in the
Islamic systems but also in all political systems and in all
eras of history. If we accept the fact that people, as the
main aspect of each political system, are the key to
authority and survival of governments at any given time,
and their assessment of the nature of the system is mainly
focused on the performance and administration of the

system, and that the performance and administration of the
system is the criterion of judgment about the system, the
efficiency of the political system will be more salient than
the legitimacy and acceptance. There is no doubt that in
case of negligence towards the functional dimension of a
political system (which is reflected in the performance of
its institutions and administrative bodies, and is the
criterion of public satisfaction and acceptance), the
structural legitimacy of the government will be negated
naturally and the general authority of that political system
will be abolished. Therefore, the purpose of the current
study is to resolve this problem, because regardless of the
ideological framework of governments, satisfaction of the
people fulfilling their needs is the main component of
authority and legitimacy of political systems. Therefore,
according to the explained above, in the present study, we
examine how the administrative system of governments
affects their national authority, with an emphasis on the
Islamic point of view.

Methodology

This research is a theoretical study due to its nature;
however, it can be also an applied research in terms of its
purpose. This research has been carried out using a
descriptive-analytical method, in order to investigate the
relationship between two variables (the administrative
system and the national authority) within a causal-
inferential framework. Due to the theoretical nature of this
study, the resources used in it mostly include documents
and library resources.

Findings

Based on the basics and principles of Islam, the
desirability of governments is not limited to their
structural legitimacy, but is also affected by an axiom that
“As one of the most important and influential factors of
the desirability of governments, the importance of the
functional dimension and performance of the
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administrative bodies has a crucial role in building,
reinforcing and sustaining the authority of governments
over time. This axiom is true within all political systems,
including both Islamic and non-Islamic political systems.
In order to explain this axiom, we first need to explain
some of the administrative and executive managers’
characteristics from the perspective of Islam. Afterwards,
we will describe the concepts, principles, and components
of the administrative system in Islam, based on the
standpoint of Imam ‘Ail (AS) as reflected in Nahj al-
Balagha; we will describe two categories of factors,
including structural and behavioral factors:

The Characteristics of Administrative Managers
from the standpoint of Islam.

1. Knowledge and Faith

Science and knowledge are the keys to progress and
survival of governments and to the security of
communities (Movahedi Nejad, 2004: 100). But,
obviously, science cannot be the sole protector against
deviance. But, expertise must be accompanied by
commitment. According to Qur’an, the management and
leadership of the earth and its inhabitants should be in the
hands of competent and faithful individuals (Al-
Bahi,1981: 28). Virtue, meaning self-management, makes
managers avoid violating the divine boundaries in favor of
their personal desires.

2. Conformity of Words and Actions

Regarding the contradictions between words and
actions, the Qur’an says O you who have believed, why
do you say what you do not do? (Qur’an (61:2)). This
verse revealed on the day of the battle of Uhud, and is
about Jihad and Muslims escaping the war; it refers to one
of the worst disasters that may occur in an Islamic society.

3. Consultation

In the Qur’an (Surah: Al Imran, Verse: 159), God
addresses Prophet Muhammad (AS) and says: consult
with your men about the quality of war and act in
accordance with the majority vote. Also, Imam Ali (AS)
emphasizes on the principle of consultation and says:
Guidance leads to increased insight. Therefore, it is
necessary for managers to pay special attention to the
principle of consultation, so that they can make conscious
and fair decisions.

4. Precedence of Mercy over Wrath

Among the attributes of God is his mercy. Although
Allah has determined punishment for illegitimate actions,
he considers “another chance” on the basis of his mercy
and forgiveness (Hamed Mogadam, 1986: 124-125).
Regarding the verses of the Qur’an and the Islamic
principles, it can be understood that reward and
punishment plays an effective role in the development of
human personality. On-time application of these two
factors can help managers to achieve constructive and
productive management.

5. Openness to the principle of negotiation

One of the management skills is the awareness of the
texts of debates and negotiations. Exploiting these factors
helps managers to be effective and productive (Fisher,
2003: 13). Generally, the use of negotiation techniques is

one of the most effective approaches for discovering facts
and achieving better outcomes.

6. Politics

In Islamic management, policy is equal to the
practical methods which a manager uses to deal with his
opponents. It must be mentioned that the Imam Ali’s goal
in politics was beyond the achievement of political power,
and the basis of the Imam Ali’s diplomacy was a deep
commitment to ethical principles and values for
performing the Islamic and divine commands (Derakhshe,
1992: 206)

7. Equality

One of the most important requirements that each
manager has to fulfil, is to recognize the facilities of
organization and government institution as the properties
of the people and to avoid personal usage (Nabawi, 2011:
229). Based on the ethics of all religions, violating the
equality is always regarded as a great oppression, and
those who are oppressive, will be defeated by God’s will.

Concepts, principles and components of the
administrative system in Islam, based on the
standpoint of Imam Ali (AS) in his book, Nahj al-
Balagha

A) Structural Factors

Political Factors.

Since autocratic political systems are not selected
through the people’s vote, they have no accountability to
the people, and this is the most important factor for the
development of corruption in administrative systems.
Hence, in traditional approaches to the administration of
government issues, the theory of separation of the
administrative system from the political system, in order
to prevent the administrative system from being corrupted.
According to this theory, managers and employees are not
accountable to the people and society. But in the Islamic
system, the political system is the basis of the
administrative system; so that the correctness and
corruption of the administrative system are the results of
correctness and corruption in the political system. It
should be said that as the public will and supervision
affect the formation and sustainability of the divine
political system, it also influences the decision-making
process and the implementation of plans in the divine
administrative system. Monitoring the performance of the
administrative system is necessary for preserving the
correctness and sustainability of the system (Sheikhi,
2011: 117).

Advisory decision-making.

The logic of the Qur’an is that, even if the leader of
the society has the highest position among humans
(namely, the Prophet Muhammad (AS)), the Islamic
community should not rely solely on him. In other words,
this dependence should not be to an extent that could lead
to the destruction of the foundation of the society in case
of Prophet Muhammad (AS) not being present (Agha
Piroz et al., 2015: 116). Therefore, it is obvious that
individual decisions often lead to autocracy and eventually
make the whole organization inefficient. Hence, Islam has
emphasized advice and consultation with others, in order
to undertake the administrative actions correctly. As stated
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by Imam Ali (AS), anyone who consults with the wise
men will be guided in the right way (Nahj al-Balagha,
Saying 173). This indicates that regarding the standpoint
of Islam in general and the standpoint of Imam Ali (AS) in
particular, people should use opinions of experts and wise
men, but the final decision must be made by a single
person.

Rule of Law.

The most important principle in the administration is
the adherence of all individuals and especially managers
to the law. Because the factor that sustains the correctness
of governments and guarantees their public support is
adherence to the law. In this regard, during his deprivation
of the government, Imam Ali (AS) reminded managers
that: "There are three things that if you honor them and act
based on them, you don’t need anything else; and if you
neglect them, nothing else will benefit you. The three
things are implementing the law equally for yourself and
the strangers, following God’s principles in happiness and
anger, and fair and equal distribution of wealth among
black and white (Al-Asgalani, 1946: 227).

Transparency.

The concealment of issues and subjects from the
sight of the people underlies illegal and criminal actions.
generally, if all issues are clear, many problems such as
bribery, injustice and potential corruption in the
Government, hidden and self-seeking relationships,
hidden transactions that cannot be audited, etc. will be
vanished and generally, a situation like this increases the
efficiency of the governance and management. In this
regard, Imam Ali (AS) regarded the transparency of issues
as the basis of government. At the beginning of his
governance, Imam Ali (AS) stated that: | swear to Allah
that I have never concealed any truth, and | have never
lied (Nahj al-Balagha, Sermon 16). He also stated that: It
is your right and | promise that | will never hide a secret
from you, unless during a war (Nahj al-Balagha, Letter
50).

Accountability.

Responsibility is a prerequisite of management. This
means that anyone is accountable and responsible in
accordance with their role. Imam Ali has said, “I
recommend you to be afraid of God about what you do at
your own responsibility, because you are pledged to it”.
Every man has a commitment to his own achievement,
says God. He says, “God warns you to beware of his
punishment. Indeed, to him, all will return”. Then he says,
“Thus, Swear to your God, I will ask all of them about
what they were doing”. O Servants of God, you know that
God will ask you about your actions (Majlesi, 1670: 543).

Organizational Supervision.

In order to prevent the employees from violating the
laws and offending the rights of the people, as well as to
preserve the integrity of the administrative system,
monitoring the administrations and the employees of the
departments is essential. Imam Ali (AS) wrote a letter to
one of his managers and told him: “I heard that you have
destroyed useful lands and usurped as much as possible.
Send me the details of your account immediately (Nahj al-
Balagha, Letter 40).

Improving the livelihood of the employees.

The financial problems and poverty underlie many
corruptions in the administrative systems. Therefore, one
way to prevent administrative corruption from occurring is
to improve the livelihood of employees and government
managers. In the management methods provided by Imam
Ali (AS), this important issue has been considered. Imam
Ali (AS) told his commander (Malek Ashtar): Pay them
(employees) enough, because it supports them for
correcting and improving themselves. This way, they
don’t need to steal any amount of the public funds, and if
they defy your orders or betray you, they will have no
justification (Nahj al-Balagha, Letter 53).

B) Behavioral Factors

Impact of people on the correctness of the
administrative system.

From the standpoint of Islam, without the
participation of the people, the administrative system is
not properly managed and its correctness cannot be
guaranteed (Delshad Tehrani, 2000 b: 111). Islamic
government is flourished only by the stability of the
people and their full participation in the society. Imam Ali
(AS) has tried to keep people away from dominative and
submissive positions and to make them have a real
presence in all areas (Delshad Tehrani, 2000 a: 111). He
said: “don't speak with me the way people speak to
arrogant kings. Don’t walk away from me, as you walk
away from angry people, and don’t behave with duplicity
and falsification. Don’t think that if you express a truth,
I’'m going to get upset and don’t think I’'m trying to seem
great. Someone who cannot tolerate hearing the truth or a
complaint against injustice would have much more
difficulty in acting based on truth and justice. Therefore,
don’t avoid saying the truth or counselling for justice;
because I don’t think that I am protected from making
mistakes unless God protects me (Nahj al-Balagha,
sermon 216).

Institutionalizing the Culture of Criticism and
Openness to Criticism.

In order to nurturing the culture of criticism among
the people, Imam Ali (AS) recommended his employees
to get closer to the individuals who have more explicitness
in saying the truth and give constructive criticism, rather
than glorifying the current actions and plans (Mohammadi
Rey Shahri, 2008: 42-43). Promoting the culture of
criticism against managers and organizations will lead to
disclosure (and correction) of possible shortcomings and
corruptions.

Adherence to Justice.

According to the procedural justice, when current
procedures of decision-making for the allocation of
resources are considered fair by individuals, they will
have more motivation for improving their performance
(Rezaian, 2014:49). Procedural justice can be also an
important factor for getting the people to cooperate and
have a profound impact on one’s work attitudes in the
workplace (Ibid:49).

The principle of justice was one of the most
important principles of administration in the management
methods offered by Imam Ali (AS). The principle of
justice is the criterion of everything; and without acting in
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accordance with justice, the goals of the Islamic
government cannot be achieved. It is the most important
principle in social management (Delshad Tehrani, 2000 b:
246). From the standpoint of Imam Ali (AS), justice is
important in managing the affairs of administration and he
considered justice as the criterion of policy (Tamimi
Amedi, 1999: 116). “Justice is the criterion of
administration” means that all employees are provided
with equal facilities to make progress. Also, in the
formulation and implementation of the law, justice and
equality must be considered and the differences and

advantages must be evaluated on the basis of
qualifications and competencies (Delshad Tehrani, 2000
b: 253).

Education.

In each society, education has a direct impact on
beliefs, ethics, and generally, on behaviors (Mesbah,
2012: 337). In general, education plays a crucial role in
informing the people of the corruption of values, the
malignancy of the powerful individuals and their misuse
of power, as well as informing them of the desirable
circumstances, values and goals (Ibid:64). In other words,
training the employees of the administrations has a central
role in the positive development of the administrative
system. Imam Ali (AS) said that the origin of any material
and spiritual goodness is knowledge, and he considers
ignorance as one of the key causes of corruption in any
social environment. “Knowledge is the basis of any
goodness (Hakimi, 2001: 96), and ignorance is the root of
all evils (Ibid:64).

Meritocracy.

To achieve efficiency in administrations, employees
have to acquire some features such as skills, knowledge,
and beliefs. In other words, if incompetent people
undertake the management of the administrative system,
the efficiency of the administrations will be reduced. From
the standpoint of Islam, managers are trustees for the
people. Assigning responsibility and administrative
authority to competent individuals, is one of the important
examples of this trusteeship. As God says in Qur’an,
“Indeed, Allah commands you to render trusts to whom
they are due and when you judge between people to judge
with justice” (Qur’an, 4:58). Furthermore, one of the most
important principles of the administrative management
from the standpoint of Imam Ali (AS) was to consider
competence in the process of assigning a responsibility to
an individual. Imam Ali (AS) stated that the assigning the
responsibilities to incompetent individuals leads to failure
and disaster. Imam Ali (AS) addresses the judge appointed
by himself and says: the government is a trust, and anyone
who betrays in this trusteeship, will be damned by God
until the doomsday, and Muhammad (AS) hates anyone
who employs a traitor, in this world and in the world
hereafter (Mahmoodi, 1997: 36).

Punishment and Reward.

The evaluation of employee performance, rewarding
the competent employees and punishing the offenders,
collectively cause the growth and advancement of
committed individuals and correction of the offenders. In
a recommendation, Imam Ali (AS) told one of his
commanders that: Recognize their efforts through an

accurate assessment and never reward someone because of
someone else’s efforts. Don’t underrate the value of their
services. The honor and dignity of individuals should not
lead to overrating their works, and anonymity of some
individuals should not cause you to misprize their great
work (Nahj al-Balagha, letter 53).

Generally, other behavioral factors that promote the
correctness and improve the performance of the
administrative system are as follows:

1. Respecting the clients: Showing respectful and
pleasant behavior toward clients;

2. Face-to-face communication with the people:
Administrative managers in an Islamic system are
obligated to investigate the people’s problems directly and
closely. In this regard, Imam Ali (AS) says that: The
authorities hiding from the people are the origins of lack
of awareness among the authorities (Nahj al-Balagha,
letter 53);

3. Public Monitoring: From the standpoint of Islam
and Nahj al-Balagha, the most effective form of
monitoring the performance of administrations is the
robust supervision carried out by social masses who
believe in Islam and the Islamic government. Hence,
social differences, social classes, the type of ideological
attitudes, and other factors should not prevent people from
monitoring the performance of the administrations and
authorities;

4. Judicial factors: fair judgment, prevent employees
from carrying out violations. In this relation, the religion
of Islam has emphasized the provision of operators’ rights
in the judiciary system and monitoring their performance,
in order to preserve the correctness of the judiciary and
the administrative systems.

From the standpoint of Nahj al-Balagha, the
government is a sociopolitical system which is assigned to
the ruler or the Governing Council by God and the people,
so that social order and improvement will be realized
towards the material and spiritual well-being of the
individual and the society (Navaei and SeyedMoosavi,
2011: 76). Imam Ali (AS) has told the rulers that: don’t
say that | am a king and you must obey me, as this leads to
a retrogression and destruction of the government. Based
on the principle that proper and correct management leads
to the evolution of individuals, society and government in
addition to establishing a political system, Islam has
defined the characteristics of the administrative managers
and the components governing the administrative system.
In accordance with what was presented in this section of
the study, these characteristics and components are as
follows:

Characteristics of the Administrative Managers: A
principled and ethical diplomacy; commitment and
expertise;  advisory  decision-making;  appropriate
encouragement and punishment, in accordance with the
principles of Islam, and with respect to human dignity and
dignity as well as the propagation and promotion of
justice.

Components governing the administrative system:
Rule of law, the correctness and corruption in the
government affecting the correctness and corruption of the
administrative  system, transparency, accountability,
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organizational supervision, improving the income of
employees, the role of people in the correctness of
administrative system, institutionalization of criticism and
openness to criticism, meritocracy.

Therefore, considering the Islamic principles
required for the realization of an efficient political system
that causes the development and improvement of the
individual and society, we can understand the role of
functional dimension and the performance of the
administrative system in realizing, strengthening and
sustaining the desirability of governments over time. Also,

we believe that there is a direct and causal relationship
between the administrative system (as the Cause and the
Independent Variable) and the national authority of
governments (as the Effect and the Dependent Variable);
so that increasing the quality of performance of the
administrative system leads to increased national authority
of governments and, decreasing quality of the
performance of the administrative system leads to
decreased national authority of governments. We
described this relationship in the following conceptual
model:

Legitimate Government (Public and Divine)

Efficiency of the
administrative system (Cause)

4

Public Satisfaction

J

Increased Pubic Support

Mediatar

variables

Increment of the legitimacy
of the government

!

v

Increment of the autharity of
the government (effect)

Inefficiency of the
administrative system (Cause)

Increased Public
Dissatisfaction

I

Decreased Public Support

Mediator

variables

Reduction of the legitimacy of
the government

b -

Reduction of the authority
of the government (effect)

Fig. 1. Conceptual model of the relationship between the performance of the administrative systems in governments and national

authority of the governments

Conclusion

Based on the results of the current study, we found
that one of the factors for building legitimacy is the
positive performance and efficiency of governments. But
it must be explained that according to Islamic teachings
and principles, legitimacy and desirability of governments
are not confined to the structural legitimacy of the
governments.  Therefore, since the governments
implement their programs and actions through their
functional dimension and administrative bodies, it can be
stated that the legitimacy of a government depends on
both structural and functional dimensions of the
government. We discovered a direct causal relationship

between the two variables, including the performance of
the administrative system (cause) and the national
authority of governments (effect). We used a diagram to
describe how the administrative system influences the
national authority of governments (fig. 1).

It must be mentioned that in a significant number of
Islamic countries, despite the existence of Islamic
principles provided for monitoring the performance of
administrative systems, there are deficiencies such as the
lack of transparency, accountability, reward and
punishment systems, and meritocracy as well as the
weakness of the regulatory structures, and the unfair
distribution of wealth, etc. In regard to the understanding
the cause of these problems in the administrative system
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of all countries, including both Islamic and non-Islamic
countries, we can mention the basis of the legitimacy of
governments. Jean-Jacques Rousseau believes that “if a
government and authority are delegated to an individual
by the public will, it is legitimate; however, other routes
for transmitting the political power are not legitimate”.
But from the standpoint of Nahj al-Balagha, people cannot
be the sole origin of legitimacy. Because a society may

suffer from intellectual, ethical and practical deviations
and the people’s ideas may not be rational, logical, and
divine, and corruption may be embodied in the intellectual
bases of the community. Indeed, such an issue is quite
evident in many of the past and current societies.
Obviously, these problems will lead to a reduction in the
efficiency, acceptance, legitimacy, and finally the national
authority of governments.
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B3AEMO3B’A30K MI’K EOEKTUBHICTIO éI[MIHICTPATI/IBHOi CUCTEMM
YIPABJIIHHA 1 OPTAHAMMU JEP)KABHOI BJIAJIA YPAIAIB: ICIAMCBKA
TOYKA 30PY

KoskeH ypsin icHye B IBOX BHMipax: 1) sK CTPYKTypHHUH €JIEMEHT, II0 MIiCTHTh OPTaHH, SIKi BH3HAYAIOTh MOJNITHKY W NPUHHATTS
pimens, i 2) sk QyHKIIOHAIBHHHN, IO € CYKYIHICTIO Jep)KaBHUX YCTAHOB i aJMiHICTpaTHBHHX OpTraHiB ympasiiHHA. Kpim TorO,
Jlep)KaBHA Biajia B KpaiHi OyayeThCcs Ha TPhOX KOMIIOHEHTaX, a caMe — JICTITUMHOCTI, NPUHHATHOCTI Ta e€(EeKTUBHOCTI ypsny.
[ToBHOBaXKEHHS ypsIIiB HE OOMEXKYIOTHCS TINBKM CTPYKTYPHOIO JICTITUMHICTIO 1 HPUHHATHICTIO, iX (yHKIIOHaNBHICTE Ta
e(peKTUBHICTh OPraHiB JAEP:KaBHOIO YIIPABIIHHS TAKOK BIAIrparOTh BHUPIIIANBHY POJh B MOOYAOBI Ta 3MIIHEHHI iX JIETITUMHOCTI.
ToMy MeTO010 TaHOTO OCHIPKEHHS € BUBYEHHSI 3 TOUKH 30Dy icamy SIK aJMiHICTpaTHBHA CHCTEMa YIPaBIIiHHA BIUIMBAE HA JIep)KaBHY
BiIaxy. JloCmi/keHHsI TPOBOAMIIOCS B MEXaX TEOPETHYHHUX JOCITIIKEHb, [0 MAIOTh MPAKTHYHY CIPSMOBAHHICTB. IS TOCITIIKEHHS
3aCTOCOBYBABCS OMTMCOBO-aHAITHIHUHA MeTOA. Y TaHOMY JOCIIKeHH] BiTHOCHHN MiXK IBOMa 3MIHHUMH, a caMme "aJMiHICTPaTHBHOIO
CHUCTEMOIO ympaBiiHHA" 1 "AepKaBHOI BIAMOK" BHUBYAIHMCA B KOHTEKCTI MPHUYMHHO-HACHIIKOBUX 3B’S3KiB. Buxomsum 3
TEOPETHYHOT0 XapakTepy HaHOTO JOCHiIKEHHs, BHUKOPHUCTOBYBaHI JpKepeda iH(opmarii MICTATh B OCHOBHOMY JOKYMEHTH Ta
6ibmioTeyni pecypcu. Pe3yJbTaTH aHOTO IOCHIJKEHHS MOKa3ylOTh, IO ICHYE NPSIMHH NPUYMHHO-HACIIIKOBUH 3B’SI30K MiX
JIep)KaBHUMHU OpraHaMM BiIaau (HACHiZOK) Ta eeKTHBHICTIO TXHBOI agMiHICTpaTHBHOI cucTeMu ynpapiiHHs (npuunHa). Kpim Toro,
1IeH B3a€MO3B’ 30K MMOKa3ye, K aJMiHICTPaTHBHA CHCTEMa YIIPABJIIHHS BIUTUBAE HA JIepP)KaBHY BIIAY.
Kniouosi ciioBa: ctpykrypa Ta QYHKIIS ypsAy, Aep>KaBHA BiIaja, JIETITUMHICTD, IPUHHATHICTD, €PEKTUBHICTD ypsIIy.

B3AMMOCBS3b MEXIY 3®®EKTUBHOCTHIO AIMUHUCTPATUBHOM
CHUCTEMBI YIIPABJIEHUAS 1 OPTAHAMM I'OCYJAPCTBEHHOM BJIACTH
ITPABUTEJIBCTB: HCJIAMCKASA TOYKA 3PEHUSA

Kaxnoe mnpaBUTENbCTBO CYHIECTBYET B JBYX H3MEPEHUSAX: 1) Kak CTPYKTYpHBIH 3JIEMEHT, KOTOPBIM BKJIHOUAET OpPraHbl,
OIpEeACISIIOIINE MOJUTHKY W TIPHHSATHE pelleHuH, W 2) Kak (YHKIHOHAIBHBIA, KOTOPBIH MHpeacTaBisieT cOOOH COBOKYMHOCTH
TOCYJIapCTBEHHBIX YUPEXJICHUH W aJMHHUCTPATHBHBIX OPraHOB ympasieHHs. Kpome Toro, rocyqapcTBeHHash BIAcThb B CTpaHE
CTPOUTCSI Ha TpeX KOMIIOHEHTAaX, a MMEHHO — JICTUTUMHOCTH, HMPHUEMIIEMOCTH W 3((GEKTHBHOCTH IIPAaBUTENILCTBA. [lomHOMOYHS
MIPAaBUTEIBCTB HE OrPAHUUYMBAIOTCS TOJBKO CTPYKTYPHOH JISTHTUMHOCTBIO M TPUEMIIEMOCTBIO, HUX (YHKIMOHAIBHOCTh U
3 }PEeKTHBHOCTE OPraHOB TOCYJAPCTBEHHOTO YIPABICHHUS TAKkKe WIPAIOT PEIIAIONIYI0 PONb B IMOCTPOCHHHM W YKPEIUICHHH HUX
neruTUMHOCTH. [109TOMy IeIbI0 HACTOSAIIEro MCCIEAOBAHUS SBISCTCS M3YUCHHE C TOUKM 3pPEHHs MCIaMa KaK aIMHHUCTPAaTHBHAsS
CHUCTEMa YNpaBJIEHHs BIHUSET Ha TOCYAAapCTBEHHYIO BiacTh. MccienoBaHue MPOBOAMIOCH B PaMKaX TEOPETUYECKUX H3BICKAHHIM,
UMEIOIINX NPAKTUYECKYI0 HAIpaBIeHHOCTb. [l HMcCenoBaHMS HCIOIB30BAICSA ONUCATENIbHO-aHAIUTUYECKHH MeToA. B nanHOM
UCCIEJOBAaHUN OTHOIUEHMS MEXAy JABYMs MEepeMEHHBbIMHM, a HMEHHO "aJIMHHUCTPAaTUBHOW cUCTeMOH ympaBieHus" u
"rOCyapCTBEHHON BIIACThIO" M3y4alalCh B KOHTEKCTE NMPUYMHHO-CIEACTBEHHBIX CBs3eil. Mcxoas M3 TeopeTHYecKoro xapaxrepa
JTAHHOTO WCCIEIOBAHMS, MCIOIb3yeMble HCTOYHUKH MH(GOPMAIUK BKIIOYAIOT B OCHOBHOM JOKYMEHTHI M OHOIMOTEYHBIE PECYPCEHL
Pe3yabTaThl [aHHOTO HCCIEJOBAHUS IOKA3bBIBAIOT, 4YTO CYIIECTBYeT MpsAMas HNPUUMHHO-CIEACTBEHHAS CBS3b MEXKIY
TOCYIapCTBEHHBIMH OpTaHaMH BIACTH (CIEACTBHE) W d(PPEKTUBHOCTHIO MX aJMHHHCTPATUBHONW CHCTEMBI YHpaBICHUS (TIPUYUHA).
Kpowme Toro, 3Ta B3anMOCBSI3b ITOKA3bIBACT, KaK aAMHHUCTPATHBHAS CHCTEMa YIIPABJICHHS BIUSIET Ha TOCYAPCTBEHHYIO BIIACTb.

KiroueBble ciioBa: CTpyKTypa M (YHKIHMS NPaBUTENbCTBA, TOCYAAPCTBEHHAs! BIACTh, JETHTHMHOCTb, MPHEMIIEMOCTS,
3 PEeKTUBHOCTh MPABUTEIIHCTBA.
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0. MYKOLIUK

PRIORITY TRENDS IN ENSURING THE ENERGY SECURITY OF UKRAINE IN
THE TERMS OF EUROINTEGRATION

The subject matter of the study is to find the priority tasks and to select ways to ensure the energy security of Ukraine as well as to
identify its energy potential for accelerating the economic growth. The goal of the article is to study the trends and strategic prospects
for creating, developing and ensuring the energy security of Ukraine under the conditions of European integration reforms. The
following methods and ways of scientific research were used in the article: the dialectical and the system approach was used to
generalize the scientific study; the method of logical generalization was used to study the existing situation and to justify the
directions for ensuring the energy security, to substantiate the relevance of the topic, the goal and objectives of the study, to identify
the essential features and threats of the excessive use of imported energy supplies; the method of grouping to systematize tasks and
ways to diversify the energy consumption in Ukraine. Ukraine has a significant potential for accelerating the economic development
and enhancing the energy security. The energy security is an important component of the national security of the state and one of the
global problems of every country in the world. To realize the existing potential, Ukrainian laws and regulations should be reformed
and the requirements of international agreements should be met, the relations with the countries of the European Union should be
developed. The following tasks were solved: the current state of fuel and natural resources security of Ukraine was analyzed and the
ways for improving the energy security were systematized, the trends in the development and the priorities of the strategic prospects
of Ukraine in the context of integration processes were studied. The following results were obtained: the main steps to ensure the
energy security of Ukraine, to enhance the cooperation with the EU countries, to strengthen the relations in the context of the energy
security were highlighted, the available energy potential for accelerating the economic growth was substantiated. Conclusions. The
need to neutralize threats to energy efficiency as a diversification of energy consumption in Ukraine is proved. This approach will
ensure the international competitiveness of the Ukrainian economy, the prerequisites for membership in international organizations; it
will also stimulate the renewal of the domestic energy industry. The prospects for further research in this area are the study of the
development of the competitive energy market and transition to the energy-efficient use of energy resources in order to ensure the
energy security of Ukraine.

Keywords: energy security, energy intensity, energy materials, European integration processes, fuel and energy resources.

energy security [8].
The analysis of literary sources and recent research

Introduction

Ukraine is a country that is partly resourced with its

own traditional fuel and energy so it needs for significant
volumes of fuel and energy imports. The share of imports
in the total supply of primary energy in Ukraine has been
about 38% over the past few years, which determines its
energy dependence as a Central European one. This
dependence is caused not only by the lack of sufficient
volumes of own energy materials but also by their
inefficient use.

The energy intensity of Ukraine GDP is much higher
not only in comparison with the leading economies of the
world but also with neighbouring countries of Central and
Eastern Europe. Thus, the energy efficiency index of the
Ukrainian economy adjusted on the structure of the
economy is calculated on the basis of the indicators
recommended by the International Energy Agency and in
2013 it was 57.8% of the EU level [4].

Ukraine faces a number of problems that are linked
with the overuse of expensive imported fuel, inefficient
markets and infrastructure.

Despite this, Ukraine has a great potential for
accelerating the economic growth and enhancing the
energy security. The energy security, in its turn, is an
important component of the national security of the state
and one of the global problems of every world country.
The realization of the available potential requires that the
laws and regulations should be reformed and the demands
of international agreements should be fully met. The
efficient competitiveness along with the gradual switch to
marker prices will also help Ukraine invite investments
for developing the energy sector and for increasing the

A great number of scientific works of foreign and
Ukrainian scientists deals with researching the strategic
perspectives of developing the energy sector of the
economy, international partnership and the energy security
in general; among them are the works by L. Abalkin, O.
Alimov, V. Barannik, O. Bilous, M. Voropay, V. Geitz,
M. Zemlyanoy, |. Mazur, V. Mikitenko, I. Nedin, E.
Oleynikov, B. Piriashvili, S. Panchenko, A. Sukhodolya,
A. Shevtsov, A. Shidlovsky and so on.

The parts of the general problem that have not been
solved

However, a significant number of issues related to
ensuring the energy security, the coherence of the state
policy and consistency of strategic prospects for
developing relations at the level of the EU countries have
not been sufficiently developed.

In this regard, it is necessary to analyze if the
European integration processes have adequate and
efficient mechanisms to ensure legislatively and
institutionally the implementation and priority directions
for improving public policy in the context of improving
the energy security of the state.

The goal of the article is to determine the strategic
prospects of developing the energy security of Ukraine
taking into account the international trends of the world
energy markets and the state policy in the sphere of
energy security support.

© O. Mykoliuk, 2018
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The basic material

The current stage of the domestic economic
development is characterized by significant changes in the
organization of production processes at the national and
international levels, which is the basis for developing a
new type of interaction of social and economic systems as
well as developing new mechanisms for realizing the
results of their interaction [1]. M.P. Voinarenko considers
that globalization leads to the creation of a single
economic space and the intensification of competition in
the world market. Under such conditions, the decisive
competitive advantages of the national economy of any
country are the availability of raw materials, the level of
science and technology development, innovative
production potential, favourable geographic location. That
is why the issue of the participation of our state as a
country with an underdeveloped economy in the
complicated process of economic globalization is one of
the urgent problems.

Tmport of gas to Ukraine 2016-2017y.

EBillions metars cubic
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Fig. 1. Gas imported to Ukraine in 2016-2017 [ 5; 6; 8]

In 2017 the volume and share of import were
increased by private traders and gas consumers. In 2017
these companies imported by 1.8 more gas than in 2016 —
5.4 billion m3 versus 2,9 billion m3.

In 2016 Naftogaz imported from the European
market 8,7 billion m3 of gas, which is by 0.5 billion m3
(6%) more than in 2015 (Table 1). 13 European
companies sold natural gas to Ukraine in 2017 (in 2016
there were 15 companies). None of these companies
supplies more than 30% of imported gas.

Thus, changes in the Ukrainian gas market became
possible as a result of the adoption of the “Law on the
Natural Gas Market” (is effective from October 1, 2015)
and other steps aimed at creating the open and transparent
natural gas market in Ukraine.

Over the last few decades, Ukraine has been
dependent on external energy sources, primarily from the
Russian Federation. According to the world practice, the
dependence on a supplier that exceeds 1/3 is a critical
threat to the national security. In 2011-2013, more than
90% of the value sales of the natural gas, almost 85% of
crude oil, 95-98% of nuclear fuel were imported from
Russia.

Such dependence has become a clear signal for
Ukraine that the energy security and energy independence
of the state should be strengthened. Since then the speed
and quality of implementation of EU laws in Ukraine have
grown and the cooperation between Ukraine and the EU
has reached a new, more effective level.

According to the data of National joint stock
company ‘Naftogaz of Ukraine”, gas was imported in
Ukraine only from the European gas market in 2017. As
compared with 2016, gas import increased by 27% — from
11.1 billion m3 to 14,1 billion m3 (fig. 1).

Total 67 Companies
imported gas
141 to Ukraine
s N\
2017
131
273 .
131 .0
/
finpuzt, Polad ‘ J,/
s e P /
Total

Table 1. The volumes of natural gas import to Ukraine in 2016-
2017 (billion m3)

The rate of
The source of import 2016 2017 growth ,%
11.1 14.1 127
for Naftogaz, totally 8.2 8.7 106
from Gazprom 0.0 0.0 -
from other suppliers 8.2 8.7 106
(European direction)
for other companies, 29 5.4 186
totally
from Gazprom 0.0 0.0 -
from other suppliers 2.9 54 186
(European direction)
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In particular, in December 2017, the Stockholm
Arbitration canceled all the claims of Gazprom regarding
the gas that had not been received by Naftogaz and made
the Russian monopoly sell 5 billion m® of gas to Naftogaz
annually at the price of a liquid European hub (the point of
intersection of a significant number of gas transport
routes). This price is lower than currently available at the
western border. Naftogaz is obliged to buy 4 billion m®

35
33,2 31,9
30
“ 17,6 15,8
20
15 U,
10
5 i
. 3,8 0,
2016 2017

4,4
0 —

from this volume per year, which is less than a half of gas
import demand expected by Naftogaz. The company can
purchase the rest of gas from suppliers that offer the most
competitive conditions.

In 2017 the consumption of gas in Ukraine decreased
by 1,.3 billion m*® (from 33.2 to 31.9 hillion m®, that is
4%) as compared with 2016.
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Fig. 2. The consumption of natural gas in Ukraine in 2016-2017 (billion m3) [8]

The analysis of the dynamics of natural gas
consumption during 2017 shows a downward trend.
Household consumers used 11.2 billion m3 of gas, which
is 7 billion m3 less than in 2016 (-6%).

Enterprises of thermal power stations (TPS) that
produce heat energy for the population used 4.6 billion m3
of gas, which is 1.1 billion m3 less than in 2016 (-
19%).

The volume of gas used by TPS for producing heat
for budgetary institutions and industry reached 1.0 billion
m3 of gas.

Last year religious institutions used 19 million m3 as
compared with 17 million m3 in 2016. The use of gas by
this category of consumers in the total gas use is 0.06%.

The volume of gas used by industrial consumers
decreased by 0.6 billion m3 (from 9,7 to 9,1 billion m3, -
6%).

Production and technological expenditures of gas for
the manufacture, transportation and distribution of natural

Table 2. The indices of industrial production in 2016-2018

gas and for the manufacture of liquid gas increased by
16%, from 3,8 billion m3 to 4,4 billion m3.

The increase in the gas used by this category of
consumers is mainly connected with the growth in the
volumes of the transit of Russian gas. In 2017, as
compared with 2016, the volume of the transportation of
Russian gas through Ukraine increased by 11.3 billion m3
(+14%), from 82.2 billion m3 to 93.5 billion m3. As a
result, production and technological expenditures of PAT
“Ukrtransgaz” increased by 29%, to 2.2 billion m3.

Such a rapid reduction in natural gas consumption is
undoubtedly connected with a total decline in industrial
production, which poses a threat to the national economy
of Ukraine, with the reduction of consumption standards
for population and also, to some extent, with the
procedures of energy efficiency and gas replacement.
According to the data presented by the Ministry of
Finance of Ukraine, industrial production index in
Ukraine in February 2018 was 96,5 % (table 2).
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2016 814 108,2 | 106,8 | 96,6 96,3 97,9 107,0 | 99,2 104,4 | 105,7 | 100,8 | 1019 | 1031
2017 82,5 97,8 108,99 | 931 103,4 | 100,1 | 100,3 | 103,0 | 102,5 | 106,9 | 100,3 | 101,0 97,1
2018 86,1 96,5

Besides, new threats emerged in addition to these
previously identified threats. They are related to the
destruction of energy facilities in Ukraine, the reduction of
its domestic resource base, the blockage of energy
supplies from the eastern direction. These factors created
new additional threats to national security.

The main way to neutralize these threats is
diversification. In [2], diversification is defined as one of
the main directions of the reduction of the energy
dependence of a country in current conditions. At the
same time, diversification should concern not only the




CyuacHuti cmam HayKo8ux 00CaLONceHb ma mexnoao2it 6 npomuciosocmi. 2018. Ne 1 (3)

ISSN 2522-9818 (print)
ISSN 2524-2296 (online)

sources and routes of the transportation of energy
resources but also energy technologies.

Diversification does not only reduce political risks
connected with the monopoly supplier but is also a
powerful factor in reducing the cost of purchasing fuel and
energy resources due to business competition.

The countries of the European Union widely use
several directions of energy materials diversification. The
first direction is the large-scale use of liquid gas, in 2011

diversification involves the changes in the structure of
consumed energy resources, which allows the country to
raise the level of its energy security by reducing imports
of energy resources [11].

In this respect, Ukraine has a high bioenergy
potential; the future of bioenergy is defined by the
National Action Plan on Renewable Energy Sources up to
2020. According to this plan, by 2020 bioenergy should
reach the level of natural gas replacement by 7.2 billion

the share of liquid gas was about 20% of the of total
natural gas imports [12]. The second direction of

m3 a year [9] (fig. 3).
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* Assessment according to the data of the energy balance of Ukraine
** forecast according to the National Renewable Energy Plan

Fig. 3. The dynamics of the reduction of natural gas consumption at the expense of bioenergy in Ukraine

The generalizing macroeconomic indicator that El of GDP is one of the fundamental characteristics
describes the level of the expenditure of fuel and energy  of the energy efficiency of the economy of each country.
resources per unit of gross domestic product is the energy ~ The dynamics of ElI of GDP of Ukraine and of the
intensity of gross domestic product (EI of GDP). countries of the world in 2017 is presented in fig. 4.

Fussia — (], 34
Uzbekistan e (), 333
Ukraine I 0,32
South Africa I () 252
Iran ——— () 225
Taiwan I () 224
Kazakhstan s 0 219
China —— (), 203
Canada Eessssssssssssss—— (0,186
South Korea I (0,171
Japan EEE——— 0,107
Argentina Iaeessssssmm 0,106
Germany ——— (0,106
Indonesia es———— 0,104
Portogal ees——— (),098
Egypt EEEmsms——— 0,097
Ttaly ———— 0,093
Spain E—— (), 003
United Kingdom Eesss—— 0,082
Colombia —— 0,065
Eurcpean Union sosssssssssssss (), 109
In the world essssssssss——— 0,156
0 005 01 015 0,2 025 03 035 0.4

Fig. 4. The energy intensity of GDP of Ukraine and the countries of the world in 2017, kg.per u/$. [10]

119




ISSN 2522-9818 (print)
ISSN 2524-2296 (online)

Innovative technologies and scientific solutions for industries. 2018. No. 1 (3)

The current indicator of the energy intensity of
Ukrainian GDP shows a deep systemic crisis in the
economy of Ukraine. The energy intensity of Ukrainian
GDP is much higher not only in comparison with the
leading economies of the world but also with
neighbouring countries of Central and Eastern Europe.

It should be noted that the high level of the energy
intensity of GDP is objectively conditioned by the high
share of resource-intensive and energy-intensive industries
in the structure of the Ukrainian economy, such as
metallurgy, the chemical industry and minerals mining. At
the same time, the low energy efficiency in the sectors of
energy transformation and supply, high specific energy
expenditures for heating and hot water supply for
households make the situation even more difficult.

Thus, the average efficiency of using coal in the
thermal power industry of Ukraine is almost 1.5 times
lower than in commercially available technologies, the
power losses in the networks are twice as high as in
Germany and the USA, and the average specific annual
energy consumption of housing facilities is about 270
kwh /m2, which is almost twice as high as in the
countries of Europe with similar climatic conditions [3]. A
negative trend is not only the high energy intensity of
Ukrainian GDP but also the fact that there is no dynamics
to its decline over the recent years [7].

The main factors that determine the high energy
intensity of production in Ukraine are [5; 6; 8]: inefficient

140000

122488
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and wasteful consumption of Fuel and Energy Resources
(FER), particularly because the existing requirements for
technology and equipment are not met, fixed assets and
communications are out-of-date and the rate of their
renewal is unsatisfactory, significant losses of energy
resources, especially of natural gas, heat and electricity
during their transportation, storage and distribution; the
low level of introducing energy-efficient technologies and
equipment (introducing new technological processes, in
particular, low-waste, resource-saving and wasteless ones,
realize no more than 3% of the total number of industrial
enterprises); significant technological gap of the
Ukrainian industry with the level of developed countries;
a high level of depreciation of fixed assets in the economy
(74.9%) and a corresponding increase in the specific
consumption of FER for manufacturing a number of
important types of products in the most energy-intensive
industries; insufficient use of industrial waste processing,
including solid domestic wastes.

According to the results of the study, achieving the
goals of the National Energy Strategy (NES) to reduce
GDP energy intensity by 20% is possible due to a gradual
reduction of total primary energy supplies (TPES) by
more than 10% by 2020 starting from 2017and thanks to
the growth of GDP by reducing the consumption of all
types of energy resources, except for electricity, the
technological use of which is more efficient (fig. 5) [7].
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Fig. 5. Total primary energy supplies to Ukraine in 2012p. and 2020p., thous.t.

Under such conditions, gas consumption can be
reduced by more than 22% and its share in the structure of
TPES will decrease from 34.8% to 30.1%. The share of
coal in the structure of TPES in 2020 will fall to the level
of 29.2%, while the shares of nuclear energy, oil and oil
products will grow by 4.8% and 2.1%, respectively. The
energy production from renewable energy sources (RES)
will grow due to the development of alternative energy in
Ukraine (more than 60% due to biofuel). It is assumed that
their share in the TPES structure will grow at a high rate —
from 2% to 5.2% or by 2.6 times (this is more than 7.5%)

but in the conditions of economic transformation the
country has financial problems.

Taking into account the prospects for the
development of the energy security of Ukraine in the
context of processes of European integration, Ukraine
signed a memorandum of understanding on the strategic
energy partnership with the European Union together with
the European Atomic Energy Community (Euratom). The
Memorandum provides: enhancing the cooperation on the
strengthening of the energy security on the basis of the
principle of solidarity and trust; ensuring full integration
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of the energy markets of Ukraine and the EU and
implementing the EU Third Energy Package; increasing
energy efficiency in all sectors of energy consumption;
reducing the emission of greenhouse gases; promoting the
use and development of renewable energy sources [13].

The orientation of Ukraine towards European
integration provides mainstreaming the adaptation of the
domestic legislation in the field of the energy efficiency
and the use of renewable energy sources to the laws of the
European Union. Such an approach will ensure the
international competitiveness of the Ukrainian economy,
the prerequisites for membership in international
organizations as well as the impetus for renewing the
domestic energy industry.

In May 2014 the European Union has declared the
energy security strategy, whose main goal is to provide
the stable and sufficient energy reserve for both citizens
and the economy as a whole. The distribution of the main
activities of the strategy of the EU energy security
regarding short-term measures involves introducing a
market-based approach in providing energy, enhancing
coordination in the implementation of safe materials,
limiting restrictions on cross-border energy trade and
improving the energy efficiency. In terms of long-term
measures that are mainly focused on preserving the
climate, increasing energy production in the EU,
diversifying energy supplying countries, creating an
infrastructure for rapid response to the problems of fuel
and energy supply and strengthening the coordination
among EU countries.

For example, in the countries of the European Union
the leading program is called "20-20-20", which got its
name due to the objectives that have been specifically
defined: a 20 percent increase in the energy efficiency of
the economy; a 20 percent increase in the production of
green energy; a 20 percent reduction in the emission of
carbon dioxide. In the European Union, every country is
engaged in a large-scale work aimed at changing the
environment. Sweden is the first European country that
plans to stop using oil as an energy material by the end of
2020. Significant funds are required to implement these
plans. In the USA, according to the law “On economic
recovery” and reinvestment obtained in 2009 direct
environmental investments reached 80 billion dollars,
indirect — 400 billion dollars; over the 1990s-2010s the
EU invested 260 billion euros and still increases
investments. China, which does not belong to countries
with post-industrial economies, invested 454 billion
dollars for solving environmental problems for 5 years
since 2009 and outstripped the United States and Japan
according to this indicator [12].

According to A. Pavlenko [6] who covers the issues
of the cooperation between the European Union and
Ukraine in the context of strengthening the energy
security of the latter, the legal basis for mutual relations
between the two parties is the Association Agreement
which was declared at the second meeting in Brussels on
February 11, 2016. The agreement provides exchanging
the experience between Ukraine and the EU, establishing
the mechanism for accidents early warning at energy
facilities, solving problems caused by the Chernobyl

disaster, exchanging statistical information between the
parties, cooperating in the use of infrastructure and so on.

In addition to the Association Agreement, the
cooperation of Ukraine and the EU in energy is fixed in
the Treaty on the Establishment of the Energy Community
3, which Ukraine joined in 2011. According to this treaty,
the government have implemented about 15 EU directives
in the spheres of gas, electricity, oil, competition, energy
efficiency, environment [13].

It should be noted that the European side acts both
as a donor for reforms in Ukraine, in particular, by
providing grants, loans and macro-financial assistance,
which was documented by the relevant Memorandum
between Ukraine and the EU in May 2015 and as a
consultant in developing the new legislative environment
that would follow all European rules. European support
and consulting assistance help raise awareness of the EU
energy sector standards among officials, experts and
journalists in Ukraine, shifts discussions about reforms to
a new qualitative level, facilitates better monitoring the
efficiency of changes in the country [6].

As for the Energy Strategy of Ukraine, this
document was developed till 2035 and formalizes the
policy of our state in providing the energy security,
ensuring the sustainable development of the energy sector,
stable energy supply of the national economy and public
needs both in peacetime and during special periods [5].
Unlike the Energy Strategy of Ukraine till 2030, this
document forms the target trajectory of the development
of the energy sector ensuring the coherence of its priorities
with the broader goals of the society as a component of
the sustainable social and economic development of
Ukraine and involves [8]:

- the target state of the energy sector of Ukraine
relying on the priorities for ensuring the energy security
and the implementation of the aspirations of Ukraine for
European integration;

- the introduction of modern methodological
approaches adopted in the EU countries to the
development of documents on strategic planning and
practical activities in implementing the state policy in the
energy sector;

- the creation of the integrated system of the public
management of the energy sector; the development of the
coherent system of the mechanisms of public
administration aimed at achieving the goals and
establishing the system for monitoring the implementation
of the Strategy, considering the statements of the Strategy
by all the sides engaged in its activities.

It should be noted that the team of authors of the
analytical report who commented on the updated Energy
Strategy of Ukraine until 2035 [6] consider this document
as progressive; its implementation would significantly
improve the energy efficiency, eliminate aid grants in the
fuel and energy sector, introduce the elements of demand
response, integrate the EU Directives into the national
legislation of Ukraine and meet the requirements that
Ukraine has taken in the context of joining the Energy
Community and signing the Association Agreement.
However, despite this conclusion, the team of authors
made a number of comments on the need to update this
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document, which is reasonable taking into account the implementation of the energy strategy, achieving mutual
importance and prospects for the development of the understanding on a strategic energy partner with the
energy sector of Ukraine. countries of the European Union countries, expanding

Conclusions cooperation, ensuring full integration of the energy

markets of our state and the EU will provide an

Taking into account all mentioned above, Opportunity to ensure the protection of Ukraine, to create

implementing strategic reforms in the sphere of energy the competitive market of energy resources and
supply, strengthening the energy security due to the  sustainable social and economic development.
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TEHJIEHIIII MIPIOPUTETHOCTI 3ABE3NEYEHHSA EHEPTETUYHOI BE3NNEKA
YKPATHU B YMOBAX €BPOIHTEI'PAILIII

IIpeqMeToM NOCITIHKEHHST B CTaTTi € MPOIECH MMOIUIYKY IPIOPUTETHUX 3aBAaHb Ta BHOOPY HUISIXIB 3a0e3lEUeHHS] CHEPreTUYHOI
Oe3nekn YKpaiHH, a TakoXK BHUSIBICHHs [ €HEPreTHYHOro MOTEHLialy JUlsi MPUCKOPEHHsS SKOHOMIYHOTrO 3pocTaHHs. MeTa cTaTTi
HoJIATae y JOCTIKCHHI TeHACHIIIM Ta CTpaTeriyHuX MEepCleKTHB (HOPMYBAaHHS, PO3BUTKY Ta 3a0€3MCUCHHS CHEPreTHYHOT Oe3TeKu
VYkpalHH B yMOBax €BpOIHTErpallifHUX MEePeTBOPeHb. Y CTATTi 0y/I0 BUKOPHCTAHO TaKi MeTOAM i NPHIOMH HayKOBOTO Mi3HAHHS:
JiaJeKTHYHUI METO/ Mi3HAHHS Ta CUCTeMHHHU MiIXiA — AU y3araJbHEHHS HayKOBOTO JOCIIKEHHS; METO/I JIOTIYHOTO y3aralibHEeHHS
— MpH TOCIHIDKEHHI HAsSBHOTO CTaHy H OOIPYHTYBAaHHS HANPSMKIB 3a0e3I€UeHHs] eHePreTHYHOI Oe3MeKH; METO ] yrpyIyBaHb — IPH
cHcTeMaru3ailii 3aBlaHb Ta NULIXIB IuBepcUdIKallii eHeprocnoKuBaHHs YKpAiHU; JOTIYHOTO y3aralbHEeHHS — JUIs OOTPYHTYBaHHS
aKTyaJbHOCTI TEMH, METH 1 3aBHaHb JOCII/DKCHHS, Ui BHU3HAYEHHS CYTHICHHX O3HAK Ta 3arpo3 HAJMIPHOTO BHUKOPUCTAHHS
IMITOPTOBAaHUX EHEProHOCiiB. YKpaiHa Mae 3HAYHUM MOTEHIIan IJIsI NPHUCKOPEHHS EKOHOMIYHOTO PO3BUTKY Ta IIiJBUINCHHS
eHepreTryHoi Oe3neku. EHeprernyna 6e3neka € BaKIMBOIO CKIIAI0BOIO HAIlIOHATBHOT OE3MEKH AepKaBU Ta OTHIEI0 i3 TII0OATBHUX
npobiieM KOXKHOT KpaiHu cBiTy. Peastizalisi HasIBHOrO MOTEHLIay BUMarae rianOoKoro peopMyBaHHsS HOPMAaTUBHO-TIPABOBOI 6a3u Ta
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BUKOHAHHS BHMOT MDKHapOJHHX JIOTOBOPIB. PO3BHTKY B3a€MOCTOCYHKIB Ha piBHI kpain €Bpomneiickkoro Coro3y. 3aBaaHHsi: aHai3
Cy4acHOTO CTaHy 3a0e3ledyeHHs YKpaiHH NalnBHO-EHEPreTHYHHMH pecypcaMd Ta CHCTeMaTH3allis 3aBJaHb IIOJNO BUPIIICHHS
POOIIEM i IBUICHHS HEPTEeTHYHOT O€3MEeKH, JOCIIKCHHS TSHICHIIIH PO3BUTKY Ta MPIOPUTETIB CTPATETIYHUX MEPCIICKTUB Y KpaTHU
B YMOBaxX €BpOIHTETrpamiiHuX mporeciB. OTpUMaHO Taki pe3yJbTATH: BHUIUICHO OCHOBHI KPOKHM Ha HUIAXY 10 3a0e3MedcHHs
E€HEePreTHYHOI Oe3Mmekn YKpaiHu, pO3MIMPEeHHI CIiBPOOITHUIITBA 3 KpaiHaMu €BPOCO03Y 111010 3MIIIHEHHS B3a€MOBIHOCHH 3 MTO3HIIIT
eHepreTHYHol Oe3MeKH, a Tako)k OOIPYHTOBAHO HAsBHHUI CHEPreTHYHUH MOTEHIaN AJsS MPUCKOPSHHS E€KOHOMIYHOTO 3pPOCTaHHSL.
BucnoBku. JloBeneHo HeoOXiAHICTh HelTpanizalii 3arpo3 eHepreTHuHO1 eheKTUBHOCTI B IKOCTI TuBepcHdiKallii eHeprocioXuBaHHI
Vxpaian. Taxuii migxix 3a0e3nednTs MDKHAPOJHY KOHKYPEHTOCHPOMOXKHICTH YKPAlHCBKOI €KOHOMIKH, HEepeayMOBH WICHCTBA B
MDKHapOJHUX OpTraHi3amisxX, a TaKoX € CTHMYJOM BiIPOJKCHHS BITYM3HIHOI €HEPreTHYHOI ramysi. [lepcrekTuBamMu moJaibImux
JIOCII/DKEHb Y NaHOMY HampsMi € IOCITI/DKeHHS (OpMyBaHHS KOHKYPEHTOCIPOMOXHOTO PHHKY €HEepPropecypciB Ta Iepexix 1o
eHeproe(eKTHBHOTO Ta EHepro30epirarouoro BUKOPUCTAHHS €HEPropecypciB 3 METOIO 3a0e3NedeHHs CHepreTHIHOI Oe3ekn YKpaiHu.

KnrouoBi cioBa: eHeprernuHa Oe3leka, €HEPrOEMHICTb, C€HEPTOHOCIi, €BPOIHTErpawiiiHi MpoLecH, MATUBHO-CHEPTreTHYHI

pecypcu.

TEHAEHIIMA IPUOPUTETHOCTHU OBECHEYEHUS SHEPTETUYECKOM
BE30OITACHOCTHU YKPAUHBI B YCJIOBUAX EBPOUHTEI'PALIUN

IIpeqMeToM HCCIEIOBaHHS B CTaThe SIBISIIOTCS IIPOLECCHI MOUCKA TPHOPUTETHBIX 3amad M BbeIOOpa MmyTell obecreueHus
JHEPreTHYECKON 0e30MacHOCTH YKPaWHBI, a TAkKe BBIIBICHHE €€ DHEPreTHYeCKOTo MOTCHIHANA I YCKOPCHUsI YKOHOMHYECKOTO
pocra. Ileas crartbu 3akiroyaeTcs B HCCICJOBAaHWUM TEHJICHIMH W CTPATETMYECKUX MHEPCHEKTUB (OPMHUPOBAHUS, Pa3sBUTHI MU
obecriedeHys YHEPreTHIecKoi Oe30IacHOCTH YKpawHBI B YCIOBHSX €BPO HHTETPAllMOHHBIX IpeoOpaszoBanmil. B cratbe Obum
HCIIOIb30BaHBI CIIEIYIONIHE METOAbI U IPHEMbl HayYHOT'O MO3HAHUS: JHAICKTUIECKUI METO MMO3HAHUS ¥ CUCTEMHBIH ITOJXO - JUIs
0000IIeHHsT HAYYHOTO WCCIEJOBAHUS; METOJ JIOTHYECKOTO OOOOIIEHUS - TPH HCCICJOBAaHUH CYIIECTBYIOIIETO ITOJIOXKEHHS M
000CHOBaHHE HAIPABICHUI OOECTIeUeHUs] YHEPTeTHUECKOH OEe30MacCHOCTH; METOJ TPYIIHPOBOK - MPU CHCTEMAaTH3aLUH 33dad U
nyTed AUBEpCUPHUKAIIUN SHEPTOMOTPEOICHUS YKPauHbL; JOTHUECKOTO 0000IIeHus -1jisi 000CHOBAaHHE aKTyaJIbHOCTH TEMBbI, IIETH U
3a7a4  HMCCIIE[OBAHMS, [UISI OMPEICICHHs] CYI[HOCTHBIX IPU3HAKOB M YIrPO3 UYPE3MEPHOrO HCIIOIb30BAHUS HMIIOPTUPYEMbIX
JHEproHocuTeseil. YKpamHa HMEeT 3HAYUTEIbHBI I[MOTEHIHAT Uil YCKOPEHHsS HSKOHOMHYECKOTO PpA3BUTHS W IOBBIIICHHUS
9HEPTEeTHYECKON 0e30MacHOCTH. DHepreTHdecKass 0e30MaCHOCTh SBISCTCS BAXKHON COCTABISIONIEH HAIMOHAIFHOH 0O€30MacHOCTH
rocyJapcTBa M OJJHOW M3 MIOOATBHBIX IPOOJIEM KaXIO0i cTpaHbl MHpa. Peanusaiys HMeIOIerocs MoTeHpana TpedyeTr rryookoro
pedopmMupoBaHHsS HOPMAaTHBHO-TIPABOBOM  0a3bl M BBINOJHEHWS TPEOOBaHWH  MEXIYHapOAHBIX JOTOBOPOB.  Pa3BHTHS
B3aMOOTHOIIICHHI Ha ypoBHe cTpaH EBpomeiickoro Coro3a. 3agaum: aHaiIn3 COBPEMEHHOI'O COCTOSHHSI OO€CIeueHUs! YKpauHBI
TOIUIMBHO-PHEPIeTHYECKHMH pecypcaMH M CHUCTeMaTH3alusl 3ajad [0 PEHmIeHHI0 Mpo0JieM IIOBBINICHHS SHEpreTHYeCKon
0€30MacHOCTH, HWCCIEOBAaHWE TEHICHINI pPAa3BUTUS W TMPHUOPUTETOB CTPATETMYECKHX MEPCHEKTHB YKPAuHbl B  YCIOBHUSIX
HWHTETPAIMOHHBIX TPOHECCOB. [lOMydeHbl CIeAyIoUnre Pe3yJbTaThl: BBIJCICHb OCHOBHBIC IArd Ha MYTH K OOECIEYeHUIO
JHEPreTHYEeCKONH ©0e30MacHOCTH  YKpauWHbl, pPACIIMPEHHH COTPYJHHYECTBA CO CTpaHamMu EBpocoi03a MO  YKPEIUICHHIO
B3aMMOOTHOIICHHUH C TTO3WIIMK YHEPTETHIECKOI OE30MaCHOCTH, a TaKKe 000CHOBAHHO UMEIOIHMIACS YHEPTreTHUSCKUI MOTSHIHAT TS
YCKOPEHHsI 9KOHOMHYECKOT0o pocta. BeiBoabl. JlokazaHa HEOOXOIMMOCTh HEHTpanu3aluy yrpo3 sHepreTuieckoil aGhexTnBHOCTH B
KavecTBe AMBepcH(UKAIMK dHepronoTpediennst YkpanHpl. Takod MOAX0x 00eCHeynT MEXIYHAPOJHYI0 KOHKYPEHTOCIOCOOHOCTh
YKPanHCKOW SKOHOMHKH, MPEANOCHUIKH YJICHCTBA B MEKIYHAPOJHBIX OPraHU3allMsX, a TAKXKe SBISETCS CTUMYJIOM BO3DPOIKICHUS
OTEUECTBEHHOIl OJHepreTHYecKkol otpaciu. I[lepcriekTMBamMy JanbHEHIIMX WCCIEIOBAaHUI B JaHHOM HANpaBJICHUU SIBIISETCS
uccienoBanre  (HOPMHUPOBAHUSI KOHKYPEHTOCIIOCOOHOTO pPBIHKA JHEPrOpecypcoB U IEpexo] K JHeprodGPpexkTuBHOMY U
9HEprocOeperaoIeMy UCIOIb30BaHIIO SHEPTOPECYPCOB C IETBI0 00ECTIeUeHHUS IHEPTETHIECKON 0e30ITaCHOCTH Y KPanuHBbL.

KiroueBbie cioBa: dHepreTHueckas O€30MaCHOCTb, JYHEPrOSMKOCTh, DHEPTOHOCHTEINH, EBPOMHTETPAIIMOHHBIE ITPOIECCHI,
TOIUTUBHO-IHEPT€THIECKHE PECYPCHL.
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O. M. JACTPEMCHKA, 10. M. CUBAII

METOIWYHE 3ABE3IIEYEHHS OLIHIOBAHHSI IHHOBAIIIIHOI
KPEATUBHOCTI ITPOMUCJIOBUX IIAINTPUEMCTB 3A KPEATUBHUM TA
JUHAMIYHUM HAINIPAMAMMU

IpeameToM AOCTiIKCHHS € TEOPETUYHI Ta METOJUYHI TOJOXKCHHS, CKJIaJO0Bi, MECTOAM Ta 3aCOOM OI[IHFOBAHHS Ta ITiIBUINCHHS
IHHOBAIIIHOT KPeaTUBHOCTI. MeTOK CTaTTi € yJOCKOHAICHHS METOIUYHUX IOJIOKCHb 3 OIIHIOBAHHS 1HHOBAI[IHHOI KpEaTUBHOCTL
MIPOMHUCIIOBHUX IIIMPUEMCTBA 3 ypaxXyBaHHSIM iX KPEaTHBHOTO IMOTEHIATy Ta JUHAMIYHUX 3II0HOCTEH, a TakoX OOTPYHTYBaHHS
pPEKOMEHJAIli MO0 CTpaTeriuHUX HampsSMIB IJBUIIEHHS IHHOBAIIHOI KpeaTWBHOCTI. JIJisT JOCATHEHHS METH HayKOBOTO
JIOCITI/PKEHHS OYJI0 IMOCTABJICHO Ta BUPIIICHO TaKi 3aBJIAHHS: BU3HAUYUTH POJIb KPEATUBHOTO MOTEHIIATY Ta TUHAMIYHUX 3410HOCTEH
MiJIPUEMCTBA y 3a0e3MeYeHHI KOHKYPEHTHHX IIepeBar; y3arajJbHUTH TOKA3HHKH OI[IHIOBAaHHS KPEATHBHOTO IMOTCHIliATy Ta
JMHAMIYHUX 3110HOCTEH NPOMHUCIOBUX MIANPUEMCTB;, YAOCKOHAIUTH METOAWYHI TIOJOXKCHHS 3 OI[IHIOBAaHHS 1HHOBAIIHOT
KPEaTUBHOCTI IMPOMHCIOBOTO MiAMPUEMCTBA; YAOCKOHAJIUTH DPEKOMEHAAIIl A MiJBHIICHHS DIBHSA IHHOBAaIiHOI KPEaTHBHOCTI
MiAMPUEMCTB, BUXOASIYH 3 ICHYIOUOTO ii piBHS Ha MiANPUEMCTBI. JIOCTiPKEHHS MiAHATOI TEMH BHKOHYBAJIOCH 32 JOTTIOMOTOI TaKHUX
MeTOMIB: aHalli3, CHHTE3, (DaKTOPHUI aHalli3, IHAYKIIS Ta JEIYKIlisA, CHCTEMATH3allis Ta MOJAEIIoBaHHs; rpadiunuii. OTprMaHO Taki
pesyabTaTu. [IpoBeneHuii (akTOpPHUI aHAi3 JO3BOJMB BUAUIMTH MOKA3HWKU 31 3HAYHMM BIUIMBOM Ha TOKa3HUK IHHOBAIHHOT
KpeaTUBHOCTI mimnpueMcTBa. OOpaHi MOKAa3HUKU 3alpONOHOBAHO BHKOPHUCTOBYBATH JJISi BU3HAUCHHS IHTErPAbHUX MOKA3HHUKIB
KPEaTHBHOr'0 IMOTEHINAly Ta JUHAMIYHUX 3M10HOCTEH. Y IOCKOHAIEHO METOAMYHE 3a0e3IeUeHHS Ta 3allPOIOHOBAHO aJIrOPHTM IS
OIIHIOBaHHsI PiBHS IHHOBALIMHOI KPEATUBHOCTI MPOMMCIIOBHX IiIPUEMCTB, IO CKIAAEThCA 3 TPHOX OCHOBHHUX €TarliB. BHCHOBKH.
Po3po0ieHi crpaterii po3BUTKY i1HHOBAIIHHOI KpEaTHMBHOCTI IMiJMPHEMCTBA, K CJIiJI BUKOPHUCTOBYBATH 3aJIEKHO BiJl PE3y/IbTaTiB
OIIIHKU iHTETpaIbHUX MMOKa3HHUKIB KPEATHBHOTO MOTEHIIATy Ta JHHAMIYHHUX 3410HOCTEH. YJOCKOHAIEHO METOAWYHE 3a0e3MeueHHS
OIIHIOBaHHS 1HHOBAIIHOT KPEaTUBHOCTI MPOMHUCIOBUX MiJIPHEMCTB, IO BKITFOYAE CHCTEMY YaCTKOBHX MOKA3HUKIB 3 ypaxyBaHHIM
X BaroMoCTi Ta 3araJbHOTO IHTEIPAJbHOTO, BIAMIHHICTH SKOTO IOJATAE y BpaxyBaHHI KPeaTHBHOI Ta AWHAMIYHOI CKJIQIOBOL
TSUTBHOCTI  mignpueMcTBa. [IpoBeieHO aHami3 1HHOBAIIMHOT KPEaTHMBHOCTI MAIIMHOOYMIBHUX MiANPHEMCTB XapKiBIIMHU 32
YIOCKOHAJICHOI0 METOIMKOIO Ta 3allpOIIOHOBAHI CTpaTeril i JBHUIIEHHS IHHOBAIIHHOT KPEeaTUBHOCTI. 3TiTHO IIPOBEACHOMY aHAJI3y y
2017 pomi OiLTBLIICTH MiANPHUEMCTBA MAIOTh IOCHTH BHUCOKHH pPIBEHb KPEAaTHBHOTO IOTCHI[iay Ta HHU3BKHHA PiBEHb PO3BHTKY
JUHAMIYHUX 3010HOCTEH.

Kniouosi cioBa: iHHOBalLiliHa KpeaTHBHICTb, MPOMHUCIIOBI MiANPHEMCTBA, MOKA3HUKH KPEaTHMBHOTO IMOTEHIlIaly, TUHAMIYHI
3I0HOCTI, CTpaTerTii MiABUIICHHS IHHOBAIIHOI KPEaTHBHOCTI.

Beryn

[HHOBaIIIfHA KPEATUBHICTH IMiJIPHUEMCTBA € OIHIEI0
3 HaWBaXJMBIIIHX KaTeropii pPHHKOBOI CKOHOMIKH i
XapaKTepU3ye MONIIMBICTh Ta €()EKTUBHICTH agamrariii
MiATPHEMCTBA 10 YMOB KOHKYPEHTHOTO CepeloBHIIa. Y
3B’SI3Ky 3 UMM OOIPYHTYBaHHs TMiAXOMiB 10 i
JIOCHI/DKEHHST 3 METOI HACTYNHOI PO3POOKH CHUCTEMH
3aX0iB UIS 3MINHCHHS [MO3WINi Ta JOCATHEHHS
KOHKYPCHTHUX TepeBar IMiANPHEMCTBA € aKTyaJlbHHM.
KirouoBe TONOKEHHS B SKOHOMIII YKpaiHH 3aiiMaroTh
MPOMHUCIOBI  mignmpueMcTBa. lLle 00yMoBI€eHO THM
3HAYCHHSAM, SKE Ma€ MPOMUCIOBICTE Yy CTPYKTYpi
HAIIOHAILHOI €KOHOMIKH. ToMy MpoOIeMU ITiIBUIICHHS
IHHOBAI[IHOT KPEaTUBHOCTI MPOMHUCIOBUX MiAPHUEMCTB
Ha BHYTPIIIHBOMY 1 Ha MDKHApOIHHX pHHKaX €
BaYKIMBUMH SIK y CYJaCHHX YMOBaXx, Tak i B MailOyTHbOMY.

[IpoGnemaruiii TemMu iHHOBAmiIHHOI KpPEaTHBHOCTI
MiATPHEMCTBA IpUTAMaHHUH KOMIUIEKCHUH,
KOMOiHOBaHHH XapakTep, OCKITBKH BHUBUYEHHS
TEOPETHYHMX ACTEKTiB pobiIeMu po3poOKku Ta pearizarii
porpaM IiJBUINCHHS 1HHOBAIIWHOI KpEaTHBHOCTI, a
TaKOXX MUTaHb, TOB’S3aHUX 3 VIPABIIHHAM I[IHUMHU
mpoIriecaMu, CiJ 3MiACHIOBaTH, BHUXOJSIYH 13 3arajbHO
METOJMYHHUX MiJXOMIB IO YIpPAaBIiHHA NpOrpaMaMu Ta
MPOSKTAMH. 3aCBOEHHS IPHKIAJHUX AaCIHEKTIB Mae
3MIACHIOBATHCS IIJSIXOM OIPAIIOBaHHS CIIEIlialli30BaHOl
JiTEpaTypu (nmepioamuHi BUJIAHHS BIJIIOBITHOTO
xapaktepy, MoHorpadii, MaTepiaii HayKOBO-TIPAKTHIHUX
KoH(EpeHIi Tomo), B SKid BHKJIAIEHO JOCBig

PO3B’sI3aHHS IUX MPOOIIEM.

3 MOMEHTY CBOT'O CTBOPEHHS 1 HpOTSArOM BCHOTO
KUTTA  Oynb-sika npomucioBa dipma, Oyab-sKuii
TOBAPOBUPOOHHMK  TOCTABJCHI Mepel  HEOOXIiTHICTIO
BUDIIICHHS JKUTTEBO BaXJMBOI ISl HHUX HpoOJieMH
IHHOBalliHHOT KpeaTnBHOCTI. EKOHOMIiKa OLIBIIOCTI KpaiH
CBITy INIHOOKO BTATHYTa B CBITOBI TOCIOAApYi 3B'SI3KH, a
HAIlOHATFHUA PWHOK, HOTO BUMOTH B 3pPOCTAOYid Mipi
(GOpMYIOTBCS TiJl aKTUBHOKO [i€I0 CBITOBOTO PHHKY 1
MDXKHapOIHOT KOHKYPEHIIii.

KonkypeHTHI nepeBaru — 1e mepur 3a Bce HACHTIJOK
SIKICHOTO ~ CTPATETiYHOrO  yNPaBIiHHSA  MiAIPHUEMCTBA,
KOHLIEHTPOBAHOTO TPOSIBY JIiJIEPCTBa cepel] KOHKYPEHTIB.
TakuMU TOKa3HMKAMH MOXE MHUIIATHCS JIMIIE Ta
OpraHizaiisi, sika 3HaXOIUTHCA y TOCTIHHOMY MOIIYKY
pecypciB s BUpoOHMITBA, (GOpM 1 BUAIB AiSUTBHOCTI,
3aco0iB HOBOI peamizamii cBOro moreHmiany. Pesynsratom
TaKoi ASUTBHOCTI CTa€ iHHOBalliHHUK PO3BUTOK Ha OCHOBI
KpeaTHBHOTO 3a0e3IeYeHHs, a TAKOXK CTiika KOHKYpEHTHa
nepeBara MmiANpHEMCTBA. 3BICHO, Ha/[3BUYAIHO BayKJIIMBUM
MOMEHTOM €  BHU3HAUCHHs  pIBHA  IHHOBAIITHOT
KpeaTHBHOCTI mianmpueMcTsa. [Ipote TyT He icHye i He
Moxe icHyBatm emuHa  yHiBepcalbHa ~ METOJMKa
OIIHIOBAHHS 1HHOBAIIMHOT KPEaTHBHOCTI, OCKIJIBKH caMa
KaTeropis iHHOBANiHHOI KPEaTHBHOCTI PO3TIIAETHCA 3
a0COJIOTHO Pi3HUX aCIeKTiB.

AHaJIi3 0CTaHHIX JocaiI:KeHb i myOaikaniii.

Uun Mayio BITYM3HSHUX Ta 3apyODKHUX BUYCHUX

© O. M. Scrpemenka, 0. M. Cusari, 2018
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3afiMaaucsl TUTAaHHSIM 1HHOBAIIHHOI KpPEaTHBHOCTI Ta
Meromamu ii omintoBaHHs: ['. JI. AsoeBa, 1. Ancodda,
O. B. Aped’eBoi, €. M. AzapsH, A. B.I'pubos, B. C.
I'pysunoB, b. A. JlomomanoB, A. ®. €xoma, C. M.
Karpkano, C.M. Kmumenko, O. M. Sfcrtpemceka, X.
Buccewma, J1. Trice, [Toptep M., Ilurep Beitan, P. I'panTa,
W. wupekca, JI. Kommsa, K. Kymma, C. MoHTromepu,
M. Ilerepad, P. Pamenra ta in. OpgHak, sK TCOPETUYHI
OCHOBU  JIOCJTIJDKEHHS  IHHOBaLliHHOT ~ KpeaTMBHOCTI
MiATPUEMCTB, TaK 1 METOJM 1i OIIHKH Ta IarHOCTHKH, a
TaKOK HAayKOBO-TIPAKTHYHI ~ PEKOMEHmAIi Imomo i
opraHizamiiHoro  3a0e3leueHHs  BHUMAaraloTh  OLIBII
KOMIUIEKCHOTO aHalli3y Ta OOTPYHTYBaHHS 3 BpaxyBaHHSIM
0COONIMBOCTEN HALIOHAJIBHOT EKOHOMIKH.

Haxanp, Ha choroaHi YkpaiHa HE JEMOHCTPYE
KOHKYPEHTHI IepeBarm Ha CBITOBHUX pHHKaX, IO
HETaTHBHO BiToOpa)kaeThCs Ha CKOHOMIMI Kpainu. Tomy
HaraJbHOIO  NPOOJEMOI0  CHOTOACHHA €  3arajbHe
MiZBUINCHHS 1HHOBALIWHOI KPEaTHMBHOCTI ITiJIPUEMCTR.
BaxnuBuM QakropoM BHpILIEHHS MOCTaBIEHOI 3ajadi €

CTBOpEHHsI e(eKTUBHOI CHCTEMH  YIpaBIiHHA Ha
HmiANpUEMCTBax, sika O 1 3abe3meuyBana 1M CTiHKi
mepeBars Ha  puUHKY. [IpoTe I JOCATHEHHS
MIAMPHEMCTBOM Oa)KaHOTO pE3yJabTaTy — CTBOPCHHS

CTIHKMX KOHKYPSHTHHUX IIepeBar, CJiJ 3HAaTH piBeHb
IHHOBAIlIHOT KpPEaTWBHOCTI, a TaKOXX BWSBIATH Ta
JMKBILyBaTH OCHOBHI NPWUYHMHH, IO  3aBaXKarTh
JOCSATHEHHIO BHCOKOTO PiBHS iIHHOBAIiTHOT KPEaTHBHOCTI.

BupinenHns HeBupilleHUX paHille YACTHH 3arajibHOI
npoodaeMu

OIIIHIOBAHHS 1HHOBALIWHOI KPEaTHBHOCTI MiANPHEMCTBA;
(bakTOpHOro aHalizy — AJsl BUSBJICHHS BIUIMBY JIATEHTHUX
¢dakTopiB Ha piBeHb IHHOBAIiHHOI  KPEaTHBHOCTI
MPOMHUCIOBUX IMIANPUEMCTB Ta BH3HAYEHHS BaroMocTi
YAaCTKOBUX TIOKa3HWKIB MPH OIIHIOBaHHI 1HHOBAIIHHOT
KpEaTUBHOCTI; THAYKINS Ta ASAYKIiS — 11 GOpMyBaHHS
METOIMYHOTO 3a0e3ledyeHHs OIHIOBAHHS 1HHOBAIIHHOI
KPCaTUBHOCTI MPOMUCIOBUX IiJIPUEMCTB HA OCHOBI
aHaJ i3y  HiAIPUEMCTB MalIMHOOYAIBHOI  Traiys3i;
CUCTEMHHI MiIXiJ, CHCTEMAaTH3allisi Ta MOJCIIIOBAHHSI —
IUIS  PO3POOKH  y3arajbHEHUX CTpATEriii  PO3BUTKY
MIANPUEMCTB, CIHPAIOYXACh HA PIBEHb KPECATHBHOTO
MOTEHI ATy Ta THHAMIYHUX 3A10HOCTeH; rpadiaHnid — st
CXEMaTUYHOIO MOJAaHHS TEOPETHYHUX Ta MPAKTHIHUX
TIOJIOKEHD POOOTH.

Pe3ysbTaTH gocaigKeHb Ta iX 00roBOpeHHs

MeTorw cTaTTi € YJOCKOHAJICHHS METOJHMYHHUX
MOJIOKEHb 3 OIIHIOBAaHHS 1HHOBALIHHOI KpEaTWBHOCTI
MPOMHUCIOBUX  MIANPHEMCTBA 3  YpaxyBaHHSIM  ix
KpEeaTHBHOIO MOTEHIialy Ta JAWHAMIYHUX 3710HOCTEH, a
TaK0XX OOTPYHTYBaHHS PEKOMEH/AIIIH 111010 CTPATEri9HUX
HATPSAMIB I IBUIICHHS 1HHOBAIIHHOT KPEaTUBHOCTI.

Juis  nocsATHEHHS METH HAyKOBOTO JIOCIIDKCHHS
OyJI0 IMOCTaBJICHO Ta BUPIMICHO TaKi 3aBAAHHS:

- BU3HAYUTH pOJb KPEaTHBHOTO TIOTCHIIANY Ta
JUHAMIYHHX 37i0HOCTe# mignmpueMcTBa y 3abe3nedeHHi
KOHKYPEHTHHUX TIepeBar;

- y3araJbHHUTH MTOKAa3HUKH OIIiHIOBaHHS
KpEaTWBHOTO TIOTEHNIaTy Ta JUHAMIYHHMX 37i0HOCTEH
MIPOMHCIIOBUX ITiAIPHEMCTE;

- YIOCKOHAJIUTH  METOAWYHI MOJIOKCHHS 3
OIIHIOBAaHHSI 1HHOBAIIHOT KPEaTHBHOCTI MPOMMCIOBOTO
i IIPUEMCTBA;

- YIOCKOHAJIUTH PEKOMEHJAIlil I  TIiABUIIEHHS
piBHA  IHHOBamiHHOI  KPEaTMBHOCTI  MiANPHEMCTB,
BUXOJISTYN 3 ICHYIOYOTO ii piBHS Ha MiAPUEMCTBI.

Marepiaau Ta MeTOAU

I[OCJ'IiH)KGHHﬂ l'[i,HHSITOII. TEMHU BHUKOHYBAJOCh 3a

JOIIOMOTOI0  TAaKMX  METOJIB:  aHayi3,  CHHTE3,
y3arajJbHEHHS Ta TOPIBHAHHSI — JUIS OOIPYHTYBaHHS
aKTyalbHOCTi, BH3HAYEHHS TEOPETUYHOTO MiATPYHTS
TMOCTi/PKeHHSI, BUBYCHHS  00’€éKkTa Ta  TIpeaMmeTa
JOCHI/KCHHS,  BH3HAYEHHA  TEOPETUYHHX  OCHOB

BiTum3HsiHa €KOHOMiKa CHOTOJHI XapaKTePHU3YEThCS
CrazoM BHUPOOHUITBA Ta TOCTPHUMH JUCHPOTIOPIIISMHU
po3Butky. CKiagHa CHTyamis B TOCIIOAapCTBI KpaiHd

HOCUIIOEThCA ~ HECTAOLIPHMM ~ CTaHOM  ofHiel 3
HalBa)XkJIMBIMIMX HOro ranyseil — MamHOOy yBaHHs. Bin
pe3ynbTaTiB (yHKLIOHYBaHHS MAaIIMHOOY IIBHUX

MIANPHEMCTB 0e3M0CEPEHBO 3aCKUTh CTAH Ta SKICHUHN
piBeHb BUpOOHHMYOro amapary kpainu. Came ToOMy
HaOyBae  aKTyaJdbHOCTI  HEOOXIAHICTH  MOCTIHHOTO
KOHTPOJIIO 32 CTAHOM 1 PO3BUTKOM MAaIIHHOOYTyBaHHSI.

Ilim wac aHamizy JTepaTypHHX JpKepen Oyna
BUMINICHA Ta TEOPETHYHO OOIPYHTOBaHA OCTaTHHO
BeJIMKA KUIBKICTh TMOKA3HHKIB, IO TO3BOJSIOTH OI[IHUTH
KpEeaTUBHUN  TOTEHI[ial Ta  JUHAMIYHI  31i0HOCTI
mianpueMmcTBa. OTke Ha [JaHOMY €Tami  aHali3y
IHHOBAI[IHHOI ~KPEaTUBHOCTI MIAMPUEMCTBA  JOLIIBHO
PO3MIISTHYTH ~ B@XJIMBICTh ~ KOXKHOI'O — MOKa3HMKAa 3
OpaKTU4HOI  TOYkM  30py. HacrymHum  kxpokom
JIOCHIJDKEHHST cTaHe (akTOpHMH aHaii3 oOpaHuX Yy
MOMEPEeIHHOMY  PO3AUII  TMOKAa3HUKIB.  BupimeHHs
MOCTaBJICHOTO  3aBIAHHA  3MIHCHIOETBCA  METOAOM
(axTopHOTO aHaM3Yy 3a gonomoror maketa STATISTICA
8.0. Ha OCHOBI CTaTUCTHYHOI iH(pOpMAIi MiSITBHOCTI
JECSITH  MAaIIMHOOYIIBHUX MIATNPHEMCTB XapKoBa 3a
nepiox 3 2013 mo 2017 pik. OTpumaHi pe3yJabTaTH
(akTOpPHOTO aHaNi3y Ha AOCHIIKYBAHHUX ITiJIPUEMCTBAX
mpeacTaBieHi y Tabm. 1.

3rigHO aNrOpUTMY BHKOHAHHS (hAaKTOPHOTO aHANi3y
B MOJAIBIIIOMY JOCIiKEHH] 6epyTh ydacTh (pakTopH, Mo
3abe3neuyroTh He MeHme 70 % 3arampHOI amcmepcii. B
TAKOMY BHUIAJIKy KOXXeH ()aKTOp Ma€ JOCTaTHbO BJIACHE
3HAYEHHS Ta MICTUTh Y CBOEMY CKJIadi 3HAYyIIi
nmoka3Huku. DakTOpHHU aHaNi3 O3BOJSATH BHILUIATH
MOKAa3HHWKH, II0 MAalTh CYTTEBHH BIUIMB Ha 00 €KT
JociipkeHHs. ToMy B NojasiblioMy — aHamizi OyIayTh
NpUAMATH YYacTh NMOKa3HHUKH, (DaKTOpHE HaBaHTa)KCHHS
sikux Oinpie 0,7 [6].

Tomy mnsti aHamizy iHHOBAIIMHOT KPEaTHMBHOCTI
MAaIIMHOOYIIBHUX  TIANPHEMCTB  BHKOPHUCTOBYBAIINCH
7 (akTopiB, MO OMUCYIOTH KPEaTHBHUM IOTEHIAN, Ta
4 ¢akropa, 10 ONUCYIOTh JWHAMI4YHI 37I0HOCTI
i IPUEMCTBA.
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Po3zpaxynok (haxTOpHHUX HABaHTAXKCHb 3a  BHUPOOHHMITBO,  TNepcoHan,  (iHAHCH,  MAapKETHUHT,
KpCaTUBHUMH Ta JNHHAMIYHUMH CKJIaJOBUMH BinOyBaBcs  iH(opmarlis. OTxe, po3TISTHEMO pe3yabTaTH (GaKTOPHOTO
3a MeromoM Varimax raw. Pesymeratd mpencrtaBiieHi y - aHami3y KpeaTMBHOTO IIOTEHIIAN 3 METOI0 BHSIBHTH SKi
Tabmmax 1 1 2. caMe HampsMH Ta IMOKa3HWKH CYTTEBO BIUIMBAIOTH Ha

VY momepenHix po3diiax 3a3HAdanocs, IO aHANi3  PO3BUTOK KPEATHBHOTO TIOTEHIIATy MAalIHHOOYIiBHOTO
KpPEaTHBHOTO MOTEHINay CIiJ MPOBOANTH 32 HANPAMaMH  IiJIPHUEMCTBA.

Tabauns 1. Xapakmepucmuka ghakmopie kpeamuerHo2o nomenyiany

dakrop 3navyeHHs (akropa Hucnepcist Haxonuuena aucnepcis
1 3,940642 3,94064 20,74022
2 2,270303 6,21095 32,68919
3 1,858321 8,06927 42,46982
4 1,690321 9,75959 51,36625
5 1,432450 11,19204 58,90546
6 1,157666 12,34970 64,99843
7 1,121509 13,47121 70,90112

Tabonuus 2. @akmopni HasanmadgicenHs 015 NOKA3HUKIE KpeamusHo20 nomeHyiany

®akrop | dakrop | Paxrop | Paxrop | Dakrop daxrop dakrop
TToka3HUK 1 2 3 4 5 6 7

Koe(biuiGHT" (baKTI/I'-IHOFO BUKOPUCTAHHA | v1 | 01613 0,1432 -0,0562 | 0,2995 0,4081 -0,5609 0,0987
BUPOOHUYOT MOTYKHOCTI

Tewn pocry ofcaria supoGisa X2 | 00423 | 00247 | 00577 | 0,0096 | -08322 | 00572 | 0,000

KoediltienT ryuKocTi yoTaTkysanms X3 | 00439 | -08775 | 01939 | -0,0834 | 01282 | -0,0056 | 0,0555

Koedinient nporpecnsiocti oomamanms | X4 | 03137 | 00882 | 05364 | 04844 | -01844 | 02210 | 0,1154

PeHTAGRTBHICTS YoTATKYBAHHS X5 | 00009 | 00749 | 0,7302 | -0,1517 | -0,2032 | -0,2339 | -0,1792

KoedhittierT crabimbHocTi kapis X6 | 03551 | 0,2686 | -0,0701 | 0,3091 | -0,3021 | 0,4648 | 0,0941

Koeqaiuiem. ppraHi3auiT mpami - Ha |y -0,1730 | -0,0414 | 0,1287 | 0,1193 0,1989 0,0551 -0,7626
pobouomy Micui

PeHTabelbHICTb NPALiBHAKIB X8 | 0,0756 -0,2232 0,7649 | -0,0427 0,2305 0,0474 -0,1478
Koedimient BUKOHAHHS 3a00B’A3aHb

nepes KpeautHo-¢pinancosumu | X9 0,2393 -0,1595 -0,0247 | 0,6878 0,0073 -0,1452 -0,2351
yCTaHOBaMH

Koedimient CBO€YACHOCTI BUIUIATH
3apo6iTHOT IUIaTH cmiBpobitaukam | X10 | 0,1472 0,2603 | -0,0098 | -0,0798 | -0,1757 0,0846 -0,6661

i APHEMCTBA

Koeodimientr  ¢dinancyBaHHs  motpedu
nignpuemMcTBa B ocHoBHMX (ommax i | X11 | 0,0403 0,3430 -0,0501 | 0,1919 -0,5593 -0,3737 -0,1083
000pPOTHHUX KOIITaX

IMlutoma Bara BHUTpaT Ha YydYacTb Yy

BHCTABKAX Ta {HINMX iMIKEBHX 3aX01aX Y | w15 | 00411 | -0,7240 | -04116 | 0,772 | -0,0574 | -0,1941 | 0,0570
3araJIbHUXx BI/ITpaTaX Ha peaﬂ13a111}0

HpPOAYKIi

Hactka  BATpaT = HAa  MapKeTMHT B | w3 | 09713 | .0,0515 | 0,1459 | -0,0140 | 0,0024 0,0631 | 0,0476
3arajJbHOMY 00cs131 BUTpAT Ha iHHOBawii

Temmn pocty ofearis peanizarii X14 | 02482 | 03788 | 05828 | 02525 | 0,2325 | 0,1690 | 0,0391

TeMIH PocTy YacTKH PHHKY X15 | 02990 | 02220 | 00743 | 00685 | 01687 | 0,7064 | -0,1401

Koedimienr  3abesmeueHocTi  Bigainis X16 | 0,3630 0,0341 0,0557 | -0,6830 | 0,0457 -0,1315 | -0,0251

TEXHIYHUMU 3aC00aMH

HacTka  HematepianbHMX  aKTMBIE Y | vy9 | 00535 | .04875 | -0,2416 | -0,6279 | -0,0126 | 0,0747 | -0,0554
3araJbHOMY 00Cs131 aKTUBIB HMiANIPUEMCTBA

Yactka BHTpaT Ha PO3BUTOK
inopmaritHoro 3a0e31e4eH s B | X18 | 0,4268 0,0443 0,7082 | 0,2002 -0,1974 0,1247 0,1258

3araJlbHOMY 00Csi31 BUTpaT.

IIntoma ara inBecTuuiii B HemaTepianbhi | X19 | 0,9211 | -0,0139 | 0,1106 | 0,0006 | -0,0237 | 0,0569 | -0,0152
AKTUBU Yy 3arajibH1M BapTOCT1 aKTHUB1B
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Jns  aHanmizoBaHUX — MIJIPUEMCTB  HAWOUIBIIY
3HAYYLIICTh Ma€ Mepunii Gpaxrop, skuit nosicHioe 20,74 %
3arajpHOi nucrepcii. Y naHomy ¢axropi HaiOuIbITy Bary
MaroTh Taki mnokasHuku: X13 ( Yactka BuTpaT Ha
MapKEeTHHT B 3arajJbHOMY 00Cs31 BUTpAT Ha IHHOBAIIii) Ta
X19 (ITuroma Bara iHBeCTHIIilf B HeMaTepiadbHi aKTHBH y
3arajbHii BapTOCTi aKTUBIB). TOMy MOXHA BBa)KaTH, IO
nepmaii  (¢akTop  BimoOpaxkae YacTKy BHTpaT Ha
I IBUIIICHHS] HEMaTepialbHOT MIHHOCTI MiAPUEMCTBA.

Hpyruit 3a 3Hagymiictio ¢dakrop moscHioe 11,94 %
HaKomU4eHoi aucriepcii. B #oro ckmami HaHOUTBIIONO
BarOMiCTIO  BIJI3HAYalOThCA  Taki  MOKa3sHHKU: X3
(Koediuient rayukocti ycrarkyBanHs), X12 (ITuroma
Bara BUTpAaT Ha y4acTh y BHCTaBKax Ta IHIIMX IMIJKEBUX
3ax0/1aX y 3araJIbHUX BUTpATax Ha peaizallito MpoayKiii).
Orxe, apyruii Qakrtop Xxapakrepusye e(eKTHBHICTb
BUKOPHCTaHHS BIACHUX J0Kepen s (opMyBaHHS
IIPOyKTOBOTO MAKETY 3T JHO PUHKOBHX BUMOT.

Tperiii ¢dakrop mosicHtoe 9.78 % HakonmmyeHOI
mucnepcii. Bin noeanye nmokasauku: XS5 (PeHTabenbHICTh
yctatkyBaHHs), X8 ( PeHTaOenpHICTh MpaliBHUKIB) Ta
X18 (YacTka BHUTpAaT Ha pPO3BUTOK iH(MOPMALIHHOTO
3a0e3neueH sl B 3arajJbHOMY 0OCsI31 BUTpar), TOMY HOro
CIIiJl PO3TJISIIATH SIK TPUOYTKOBICTh HasIBHUX (POHIIB.

VY uerBepToMy (akTopi, mo mnoscHie 8,89 %
HakonuyeHoi aucnepcii. [Ipore (akTopHe HaBaHTa)KEHHS
MMOKa3HUKIB He mepesuinye 0,7, ajge HaOIMKAETHCS 10
nporo piBHA: X9 0,68 (KoedimieHT BHKOHAHHS
3000B’s13aHb TI€pe]] KpeJUTHO-(IHAHCOBUMHU yYCTAHOBAMH)
Ta X16 0,68 (KoedimieHT 3abe3medeHOCTi BiIiIiB
TeXHIYHUMHU 3acobamu). Lleit dakTop 30cepemkye yBary
Ha (piHAHCOBIH aBTOHOMHOCTI MIANPHEMCTBA Ta piBHI
aBTOMATH3aIlii 3B 3Ky BIIILIIB.

IT’stmit 3a 3HagymicTio Gakrop (7,5 % HakonudeHoi
qucnepcii) mMae Juie OJUH BaroMHil MOKa3HUK — X2
(Temm pocty 0oOcsTiB BUPOOHHIITBA), TOOTO MiATBEPIKYE
BaXUIMBICTh  JWHAMIYHUX  TpOIEciB y  obcsrax
BHPOOHUIITBA.

Y wmocromy ¢axkTopi, skuii omucye 6,09 %
3arajpHOi Jucriepcii, HaiOlLIbIly Bary oOTpHUMaB Taki
mokasHuk X15 (Temmu pocty yacTku puHKY). IToxasHuK
X1 (KoediuieHT (akTHIHOTO BUKOPHCTAHHS BHUPOOHUUOT
MOTYXHOCTI) Ma€ HENOCTaTHbO BHUCOKE (haxopHe
HaBaHTaxxeHHs (0,58), ane [y OUIBII MOBHOIO aHaJi3y
Horo MOXHA BKIIOYMTH JI0 CKJIagy BIUIMBOBHX
nokazHukiB. loctuii  QaxkTop oOmKMCye BaKIUBICTH
PO3BUTKY YacTKH PHHKY JuIsl ()OPMYBAaHHS KpEaTHBHOTO
MOTEHIiaJly MalIMHOOYAIBHOT'O TiIIPHUEMCTBA.

Cromuii  (akTop nosicHioe 5,9 % 3aranpHO1
qdcrepcii. AHami3ylouM HOTOo CKJIaa, MOXKHA JiHTH
BHCHOBKY, III0 HAHBAaroMiIllIUM MOKa3HUKOM Yy HOTO CKJIaji
e X7 (Koedinient opranizarmii npami Ha po6odoMy MicIii)
ta X10 (KoedimieHT cBOE€UacHOCTI BUILIATH 3apOOiTHOT
IUTaTH CHIBPOOITHUKAM MiANPHEMCTBA), HE3BAXKAIOUM Ha
Te o Horo (akopHe HAaBaHTaKEHHS CTAHOBUTH BCHOTO
0.66. Orxe, pnmanHmii (akTop XapakTepizye piBEHb
oprasizanii po6o4oro mporecy Ta MOTHBALil IEpCOHATY
MiATPHEMCTBA.

Otxe, (akTOpHUI aHaNi3 IOKAa3HUKIB OILIHKA
KpPEaTHBHOTO ITOTEHIIaTy MalIMHOOYAIBHUX ITiIPHEMCTB
JOBOJUTB, JUISl JIOCSATHEHHS IIJIBUILIECHHS I1HHOBAIIMHOT

KPEaTUBHOCTI 3a JOMNOMOTOK TOJIIMIICHHS KPEaTHBHOTO
3a0e3neueHHs HEOOXIMHO BIPOBADKYBAaTH 3aXOMU 34
KOKHHM ~ PO3IJSIHYTAM ~ HAmpsSMOM —  BHUPOOHHUITBO,
nepcoHal, (piHaHCH, MapKETUHT, iHpopMaIlis.

AHAJIOTIYHO PO3TJISTHEMO pPE3yibTaTH (DAaKTOPHOTO
aHalmi3y JWHAMIYHUX 3II0HOCTEH  MAaImuHOOYHiBHHX
MiANPHEMCTB, KOTpI  OXOIUTIOIOTH IHHOBAII THUT
MOTEHITiall, IHHOBAIIfHY AaKTHBHICT Ta OpTaHi3aIliiiHy
CTPYKTYPY SIK OCHOBHI HALIPSIMH PO3BUTKY, TAOIHUIIS 3.

Ta6auus 3. Xapaxmepucmuxa paxmopie OuHamivHux
30ibnocmeil

3Ha4YeHH . Haxomnuuena
®dakrop JHucnepcis .
(axTopa Jaucnepceis
1 2,708342 2,708342 24,62129
2 2,337771 5,046112 45,87375
3 1,692748 6,738860 61,26237
4 1,140878 7,879739 71,63399
Hepumit  dakrop moscHioe 24,62% 3arampHOL
Jmcrepcii Ta Ma€ y CBOEMY CKIIali TMOKasHHKH — X5
(TeMnu TPUPOCTY TUTOMOI Bark JOBTOCTPOKOBUX

IHBECTHIIIH HAa TEXHOJOTIUHI iHHOBaIl), X6 (TeMmu
MPUPOCTY MUTOMOI BarM IHHOBALIWHOI MPOIYKIIi B
3arajbHOMY 00cs3i  BupoOHuMuTBa) Ta X7 (Temmu
MPUPOCTY HEMaTepialbHUX aKTHBIB  MiANPHEMCTBA).
[Tomanuii (hakTOp XapakTepu3ye iHHOBAIIHY aKTHBHICThH
K  3aci0  IMABUINEHHA  OUHAMIYHAX  3Ii10HOCTEH
MiATIPHIEMCTBA.

Hpyruii 3a 3Hauymiictio ¢akrop nosicatoe 21,25 %
HaKONMWYEHOI  Amcrepciii. Buxomsum 31  ckiamy
MOKa3HWKiB, a camMe — X9 (koedimieHTa THYYKOCTI
oprauizauiiinoi ctpykrypu) Ta X11 (koedinieHTa
periamMeHTalii  CTPYKTYpHHX  IIAPO3JUIIB),  MOXHA
CKa3aTy, 10 BiH XapaKTepu3ye OpraHizaliiiHy CTPyKTypy
HIAPUEMCTBA.

Y tperbomy (akropi mosicHoeTbes 15,39 %
3aranpHOi  aucnepcii.  HaiiGinbmy Bary — oTpumanu
nmoka3Hukn X1 (muroma Bara poOITHHKIB, IO 3aKiHYFITH
BH3) ta X8 (Temmnu mpupocTy KiTbKOCTI BIPOBAKCHHUX
IHHOBAaI[iIfHUX TIPOIECIB Ta MPOCKTIB), 3HAYHTH UeEH
(dakTOp oOmHCye  BIANOBIAHICTH  SAKICHOTO  CKJamy
TIEPCOHATY Ta BITPOBAaKCHHIO pe3ynbTariB
1IHHOBALIHAHOTO TOCIIIIKEHHS.

UYetBeptuit ¢akrop, Ha sxwii npumamgae 10,37 %
HaKOMMYEHOI AWCIEPCii, MICTUTh JIUIIEC OJWH 3HAUYIIHMA
nmoka3Huk X10 — koedimieHTa opieHTalii opraHizamniitHol
CTPYKTYpH Ha PHUHOK. B 3B’sA3Ky 3 muM HOro MokHa
IHTepIpeTyBaTH SK e(EeKTUBHICTh OpraHizamii CTpyKTypH
MIANPHEMCTRA 3 YPAaXyBaHHIM BaXXJIUBOCTI BUMOT PHHKY.

Takum YWHOM, 3a pe3yibTaraMud (HaKTOPHOIO
aHaJi3y MOKa3HUKIB, IO OIHIOKTH JHHAMIYHI 3110HOCTI
MiANPHEMCTBA, MOXKHA 3pOOUTH BUCHOBOK IIPO HACTYITHE:
opraHizaliiiHa CTpPyKTypa Ta IHHOBalliiHa aKTHBHICTBH
OLIBIIO MipO0o BIJINBAIOTh Ha  IIJIBUIIEHHS
IHHOBAI[ITHOT KPEATHBHOCTI IMiJIIPUEMCTB Yepe3 PO3BUTOK
JIMHAMIYHUX 3110HOCTEl HIXK IHHOBaMiiiHUI noteHiian. Li
MIATBEPIKYETHCS THM, IO ITOKA3HHWKH, SKi OMHCYIOTh
MIPUBEICHI HaTPsIMU,YacTile 3yCTPivaloThCs B
chopmoBaHuX (pakTOpax.
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Y tperboMy (akTopi mosicHOeThes 15,39 %
3arajpHOi  aucnepcii.  HaiiOinpmry Bary — oTpumanu
nokasHukn X1 (muToma Bara poOITHUKIB, IO 3aKiHYMIN
BH3) Ta X8 (TemMnu npupocTy KiIbKOCTI BHPOBaKEHUX
IHHOBAaIlIMHUX TPOIECIB Ta MPOCKTIB), 3HAYUTH IEei
(akTop OmHCYye  BIONOBIAHICTE  SAKICHOTO  CKJIAIy
TIEPCOHATY Ta BIIPOBAKEHHIO pe3yIbpTaTiB
IHHOBAIITHOT'O JOCIIKEHHS.

Yerseptuii ¢akrop, Ha skuit mpumamae 10,37 %
HaKOMUYCHO1 AWCIepCii, MICTUTh JIUIIEC OMWH 3HATYIIIHMA

IHTEpIIPETYBATH K €(EKTHBHICTH OpraHi3awii CTPyKTypH
MiANPUEMCTBA 3 YPaXyBaHHIM BaXXITUBOCTI BUMOT PHHKY.
Takum YuHOM, 3a pe3ylbTaTaMu (HaKTOPHOTO
aHaJli3y MOKa3HUKIB, IO OIHIOKTH JHHAMIYHI 3110HOCTI
MIANPUEMCTBA, MOXHA 3pOOUTH BUCHOBOK PO HACTYITHE:
opramizaliiHa CTpyKTypa Ta IiHHOBaIliilHA aKTHBHICTbH
OLTBIIOF0  MIpOI0  BIUTMBAlOTH  HA  ITiJBUIICHHSA
IHHOBAITIHHOT KPEaTUBHOCTI MiAIPUEMCTB Yepe3 PO3BHTOK
JIWHAMIYHHUX 3010HOCTEH HIXK IHHOBaliitHui notexmian. i
MIATBEP/KYETHCSI THUM, 10 IMOKAa3HUKH, SIKI OMHCYIOTh

moka3HuK X10 - koedirieHTa opieHTamii opraHizamiifHoi  mpHBemeHI  HAampsMH, dYacTille 3yCTPIiYaloThCsi B
CTPYKTYpH Ha pPHHOK. B 3B’sA3ky 3 muMm i#oro MoxHa chopMoBaHuX (haKTOpax.
Tabuauus 4. Paxmopri HagaHMaxceHHs 014 NOKA3HUKIE OUHAMIYHUX 30iOHOCmell
TToxasuuk ®dakrop 1 | Pakrtop2 | Dakrop3 | Daxrop 4
ITuToma Bara poOiTHHKIB, 0 3akiHumm BH3 X1 0,0073 0,2471 0,8836 -0,2035
H.I/ITOM.a Bara poOiTHHUKIB, 1110 BAKOHYIOTh HAYKOBO-TEXHIYHY X2 -0,0233 0,2017 -0.2763 0,5226
JUsUTbHICT
HHToMa Bara BUTPAT Ha JI0CIIKEHHS Ta PO3pOOKH B 3araJbHOMY X3 0,0994 0,3243 0,2557 0,3331
00cs13i BUTpAT Ha iHHOBALL]
H_I/ITOMa Bara Ha J0BrOCTPOKOBI {HBECTHILIl HA TEXHOMOTIMHY | x4 -0,0568 0,1236 -0,5047 0,1001
IiI'OTOBKY BUPOOHHUIITBA B 3arajlbHOMY 00CsI31 BUTpAT Ha iHHOBALLi
Temmu MPHPOCTY NHTOMOT BarHt AOBIOCTPOKOBUX iHBECTHLIH Ha X5 -0,9662 0,0566 -0,0076 -0,0595
TEXHOJIOT1YHI iHHOBAIIil
Temmu npupocty TUTOMOI BarH iHHOBAIiHHOT MPOyKILi{ B X6 -0,9584 0,0980 -0,0255 20,1010
3arajbHOMY 00CsI31 BUPOOHUIITBA
Tewmin IpupoCTy HeMaTepialbHUX aKTHBIB HiNPUEMCTBA X7 -0,8529 -0,1176 -0,0280 0,0266
Temmu TPUPOCTY KiTbKOCTI BIPOBA/UKCHIX IHHOBALIHHIX MpOLIeCiB X8 0,0395 -0.3508 0,8347 0,0520
Ta IPOCKTIB
KoedirmieHaTa rHEyYKOCTI OpraHi3aniiiHoi CTpyKTypH X9 0,0936 -0,9522 0,0342 0,0840
Koedirmienra opienTarii oprasizamiitHoi CTpYKTypH Ha PHUHOK X10 -0,1199 0,0821 0,1191 -0,8913
KoeoiuieHTa periaaMeHTalii CTpyKTYpHHX IiIpO3.IiIiB X1l 0,0668 0,6865 0,0004 0,5952

Omxe, (GakTopHHMII aHami3 JO3BOJIMB BHSIBHTU
MOKa3HUKH SIKi JIOLIJIBHO BUKOPUCTOBYBATH IS OI[HKU
IHHOBAIITHOT KpEeaTUBHOCTI MaIrHOO Y TIBHUX
MiIMPUEMCTB 32 JIOMIOMOTOK0 ~ aHaji3y KPEeaTHBHOTO
MOTEHITially Ta JUHAMIYHUAX 3i0HOCTEH, OCKUIBKH BOHHU
MalOTh CYTTEBWHA BIUIMB Ha 3araibHi IHTErpalbHI

Tabauns 5. Bniug 06panux nokasHuKieé Ha iHmeepanbHull ROKA3HUK

TMOKAa3sHUKNU KpPEATUBHOTO HOTCHHiaJ'Iy Ta JII/IHaMi‘IHI/IX

3Mi0HOCTEH  BiAMOBiAHO, MO OyIyTh PO3TISAATHCH
HIDKYE.

HacrymHuM kpokom Oy/ie BUSIBICHHS PiBHS BIUIUBY
KO)KHOTO ~ MOKa3HWKAa Ha 3aralbHUi  1HTErpalbHHN

moka3HuK (Tabi. 5).

Ne Toxasnmk [MuToMa Bara MOKa3HUKA 3
n/n BIUIMBOM Ha iHTErpallbHHUit
MOKa3HUK
1 2 3
KpearuBHuii moTeHmian
1 YacTka BUTpAT Ha MAPKETHHT B 3arajJbHOMY 00Cs31 BUTpAT HA IHHOBALIi1 0,036
2 IIuToma Bara iHBeCTHIII/ B HEMAaTepialbHI aKTUBH Y 3arajibHill BApTOCTi aKTHBIB 0,051
3 KoedimieHT rHyuKOCTi yCTaTKyBaHHS 0.080
)
4 | TIutroma Bara BUTpAT Ha y4acTh y BUCTaBKax Ta IHIINX iMi/DKEBUX 3aX0flaX y 3arajbHHUX 0.048
BUTpATaX Ha peani3amito IpoIyKIii '
5 PeHTabenbHICTh yCTaTKyBaHHS 0,024
6 PeHTabenpHiCT MpalliBHUKIB 0,031
7 YacTka BUTpAT Ha PO3BHTOK iH(POPMAIIHHOTO 3a0€3MeUeHHS B 3aTIbHOMY 00Cs31 BUTpaT 0,050
8 KoedinienT BukoHaHHs 3a00B’s13aHb nepe]] KPeAUTHO-(HiHAHCOBUMH yCTaHOBaMH 0,085
9 Koedimient 3abe3medeHocTi BiIUTIB TEXHITHUMU 3aC00aMH 0,150
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TIponorxenns Tadauui 5

1 2 3
10 | Temn pocty 06csriB BUpOOHHUITBA 0,054
11 | Temnu poCTy YacTKU PHHKY 0,039
12 | KoedimieHT (paKTUIHOTO BUKOPUCTAHHS BUPOOHUYOT MMOTYKHOCTI 0,091
13 | KoedimieHt oprauizauii nparyi Ha po6o4oMy MicIli 0,115
14 | KoedimieHT cCBOE9aCHOCTI BUILIATH 3apO0ITHOT IUIATH CHIBPOOITHHKAM I IIIPHEMCTBA 0,146

JuHamiuHi 3110HOCTI
15 | TeMmu IpHPOCTY MUTOMOI BarM JOBrOCTPOKOBUX 1HBECTHIIIM Ha TEXHOJOTI4YHI iHHOBALIT 0,028
16 | Temmu IPHPOCTY MUTOMOI Bark iHHOBALIHHOT IPOAYKIIT B 3araqbHOMY 00Cs31 0.431
BUPOOHMITBA '
17 | Temmu npHpOCTy HEMaTepiaJbHUX aKTHBIB ITiIIPHEMCTBA 0,094
18 | xoedimieHTa THYYKOCTI OpraHi3amiiHoOl CTPYKTYpH 0,094
19 | xoedimieHTa periaMeHTanii CTpyKTYpHUX IiAPO3ALNiB 0,113
20 | muToma Bara poOiTHHKIB, o 3akiHuwM BH3 0,067
21 | Temmu MPHPOCTY KiTbKOCTI BIPOBAPKCHUX IHHOBAIIIWHKX MPOIIECIB Ta MPOCKTIB 0,0610
22 | xoedimieHT opieHTAllil OpraHi3alifHOI CTPYKTYPH Ha PUHOK 0,112

Po3paxyHOK iHTEerpaJIbHUX ITOKa3HUKIB KPEaTHBHOTO
MOTEHI[ialy Ta JAMHAMIYHUX 3Ai0HOCTEH MiAIpUEMCTBA
3IIACHIOETHCS 32 (HOPMYJIIOH0:

n X
In=>b 2, (1)

i=1 XeT
e X
MOTEeHITiary 00 TMHAMIYHHX 31i0HOCTEIH;

Xi - 3HAYCHHS TIOKAa3HUKA KPEAaTHUBHOT'O

— CTAJIOHHC 3HAa4YCHH!A IIOKa3HHWKa KPEaTUBHOI'O

i-Te
MOTEHITiany a00 TUHAMIYHKX 3110HOCTEIH;

b — nuroma Bara mnokasHMKa 3a BIUIMBOM Ha
IHTerpajabHUil MOKAa3HUK.

Jis mojanmemioro aHamily IMOKa3HHKIB JIOIUTEHO
CKOPHCTATUCh IIKAJIOK XappiHITOHA Ta BHU3HAYUTH
piBeHb IHHOBAIIIHOT KPEATHBHOCTI MiIPUEMCTBA 3 HOTO
KpEaTHBHUM IOTEHIIAIOM Ta TWHAMIYHUMH 30i0HOCTIMHU
(tabum. 6) [7].

Tabauus 6. [llxara Xappinemona

PiBeHb 1MOKa3HNUKA 3HaueHHs Koe(ilieHTy
Husbknit 0-0,27
Cepenniii 0,27 -0,51
Bucoxuit 0,51-1
OTtpumaBmu 3HAYCHHS piBHI PO3BHUTKY
IHHOBalLlilHOT =~ KpPeaTHMBHOCTI 32  KpeaTMBHMM  Ta
OUHAMIYHEM  HampsMaMH, MOXJIHBO pPO3pPOOHUTH Ta
CIUIAHYBAaTH  CTpATerif0  MiABUIICHHA IHHOBAIITHOT
KpPEaTUBHOCTI M IPUEMCTBA, CITHPAIOYUCh Ha

OOTpYHTOBaHI ITOKA3HUKH.

TakuM YHMHOM, BH3HAYEHHS PIBHA 1HHOBAIIIHOI
KpPEaTHBHOCTI 3 TOYKH 30pYy KPEaTHBHOTO MOTEHIIaTy Ta
MUHAMIYHHX  30I0HOCTEH MOXKIIMBO  TIPOBOJWUTH  3a
HACTYITHAM aJTOPUTMOM:

1. BusHaueHHs1 3Ha4Y€HHS YacTKOBHX [OKa3HUKIB
JUIsl aHaJTi3y 1HHOBAaLiifHOT KpEaTUBHOCTI MiJNPUEMCTBA 3

MO3UIil KpeaTWBHOTO TNOTEHIaly Ta JAWHAMIYHUX
3ai0HOCTEH.
2. Po3paxyHok IHTErpalbHUX MMOKa3HUKIB

KpEaTHBHOTO TOTCHIIANY Ta IWHAMIYHHAX 3Ii0HOCTEH
MiATPHEMCTBA

3.Bubip  crparerii = pO3BUTKYy  IHHOBAIliIfHOT
KpPEaTWBHOCTI MIANPUEMCTBA 3a PIBHEM IHTETPaTbHHUX
MOKA3HUKIB KpPEaTHBHOTO IIOTEHHialy Ta JAWHAMIYHUX
3010HOCTEH MiJIPUEMCTBA 3TiIHO MaTPHUIl CTPaTEerii.

Y Tabnumi 7 HaBeACHI pPEKOMEHIAINI, 00
y3arajJbHeHUX  CTpaTerii  pPO3BUTKY  MPOMHMCIIOBHX
MIANPUEMCTB, SIKI CIUPAIOTHCS HA HAsIBHUH pIiBEHb
PO3BUTKY KpPEaTHMBHOTO MOTEHINAAy Ta JIUHAMIYHHX
3010HOCTEH MiJIPUEMCTB.

[IpoananizyemMo piBeHb PpO3BHTKY KpEaTHBHOTO
MOTEHINIaTy Ta AWHAMIYHUX 3[MI0HOCTEH MAITUHOOYHiBHUX
MiATPIEMCTBA XapKiBCHKOTO perioHy (Tadm. §, 9).

3rigHo mpoBemeHoMy aHamizy y 2017 pomi Bci

MiANPUEMCTBA ~ MATh  JIOCHTh  BHCOKHIA  pIBEHb
KpEaTUBHOTO  IOTEHIlia)ly, [0  BIiAMOBIJAa€  BUIIE
CepeaHbOro. Jlinepamu cepen  MpOaHAT30BAHHUX

mianpueMctB € ITAT «XapkiBchkuii BepcTaToOymiBHUI
3aBoa», IIAT Meped'sacpkuii MexaHiunnit 3aBon, I1AT
«XapkiBcekuil TpakTopHHui 3aBoa iM. C.OpmKoHIKiA3e»,
IMAT  «XapkiBChbKHH  eNleKTpoamapaTHHid  3aBOI»,
IHTeTpaNbHUA TOKAa3HUK sKuX mepeuinye 1. CepemHio
naHKy 3aiimMaioTh [TAT «XapkiBcbkuil eneKkTpoanapaTHUH
3aBog», IIAT  Typb6oarom, IIAT  XapkiBCbKuid
€JIEKTPOTEXHIYHUN 3aBOJ «T'paHC3B A30K»,
ITAT «EnexrpomammuHa» — X 3Ha4eHHS IHTErpajbHOTO
MOKa3HHKa 3MiHIeThCsA Bix 0,8 mo 1. HaliHmkudili piBeHb
PO3BUTKY KpeaTHBHOTO MOTeHMiany MatloTh [TAT «DE[» i
ITAT «XapkiBcbkuii migmumHAKOBHN 3aBom» — 0,71 Ta
0,73 BiamoBigHO.
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[HTerpabHUN  MOKAa3HWK  PiBHA  KPEaTHUBHOTO
noteHmiany 3aBoay «®EJ[» nopishioe 0,71. Lle mocuthb
BUCOKMH TmoOKa3HHWK, mpore 3aBoga «DEJ/[» 3HauHO
MOCTYNAEThCSl  aHajoraM. SIkmo  OinbIl  JeTambHO
PO3TIISIHYTH CKJIaJI0BI MMOKa3HUKHU KpPEaTUBHOTO
MOTEHIAy, sKi OyJIO aHaJli30BaHO, TO MOYKITUBO BUSBUTH
HactynHe. [lignmpueMcTBO Mae HalWHMXKYI TMOPIBHAHO 3
IHIIUMK  PEHTA0EeNBHICTh TPaliBHUKIB Ta KoedilieHT

punky. ToOTo cmabkumu cropoHamu 3aBoay «DEJl» €
o0csrr BUpOOHUITBA Ta 30yTy, Ha IO W CIiT 3BEPHYTH
yBary ynpaBJiiHCbKOMY CKIIay.

PosrinssHeMO  piBeHb  PO3BHUTKY  JMHAMIYHUX
3ai0HOCTEH MaIIMHOOY IIBHUX HiAPUEMCTBA
XapkiBmyHH (Tabdmd. 9.).

AOcoioTHa OLIBIIICTE MAaIIMHOOY I BHIX

nianpueMcTB XapkoBa y 2017 pori Mae HU3BKUiIl piBeHb

THYYKOCTI yCTaTKyBaHHS 1 Jy)X€ HHM3bKI HHTOMY Bary  pO3BHTKY JWHaMIYHUX 3iI0HOCTEH, IO HEraTHBHO
BUTPaT Ha y4yacTh y BHCTaBKaxX Ta IHIIMX IMIJUKCBHX  BIUIMBAa€E HA  PIBCHb  IHHOBAIlIHHOI  KPEaTUBHOCTI
3ax0Jlax y 3arajlbHAX BHTpaTaxX Ha peaizallifo MPOAyKMii, MmIOpHEMCTB SK Ha BHYTPIOIHBOMY, TaKk 1 Ha
9acTKy  BHUTpPaT Ha  PO3BUTOK  iH(OpMAIiifHOrOo  30BHIMIHFOMY pHHKaX.
3a0e3neueHHs B 3arajJbHOMY Ta TEMIIH POCTY YacTKH
Tabauns 7. Mampuys cmpameziti po3eumky iHHO8ayiHOI KpeamugHocmi nionpuemcmea [4,8;16]
KpeatupHuii moTeHian
Huspkuit Cepenniit Bucoxknit
Huzbkuit IlignpuemcTBo Mae Hu3bkuil | IligmpuemctBo Mae Hu3bkuil | [TiampuemcTBO Mae
piBEeHb IHHOBALIMHOI | PiBEHb IHHOBALIMHOI | 3a0BIIbHHMN piBEeHb
KpEaTHBHOCTI. IToTpiOHO | KpeaTHBHOCTI. Jig | KOHKYPEHTOCIIPOMOXKHOCTI B
IIOCTYIIOBO MPOBOAWTH 3aXOJM | MiJBUILECHHSA MOKAa3HHKA CIiJ | KOPO-TKOCTPOKOBOMY
010 PO3BUTKY KOXKHOT | MPUALIATH yBary | mepioxi. BoHo Mae nocratHbo
CKJIaI0BO1 KPEaTHBHOTO | THHAMIYHHM 3MIOHOCTSAM, | MOMJIMBOCTCH JUIs peaizaril
MOTCHINAYy Ta  JUHAMIYHOI | 0COOIHMBO IHHOBAIIMHOMY | iel, TpoTe  abCONFOTHO
KOMITOHCHTH, a PO3MOYaTH CIIij | MOTCHIaIy BiJICYTHS IHHOBAIliIfHA
3 YOOCKOHAJICHHS KaJIpOBOTO nismpHICTE. OTke,  ciia
CKJlaAy Ta  IHHOBAILIMHOTO 3aJIy4UTH OLIBINY KUIBKICTh
MOTEHII ATy TepcoHany BiJIOBITHOT
kBasidikamii bits)
IHHOBALIIMHOIO JIOCHiKEHHS
Ta BIPOBA/KEHHS
iHHOBAI[IfHUX  TIPOEKTIB Y
JiSTIBHICTb, a TaKOX
301LTBIIATH (hinaHcyBaHHS
IUX 3aXOJIiB.
. Cepenniit [ignpuemctBo Mae Hm3bkuid | [lizmpuemcTBo Mae cepenniit | IlimmpumeMcTBo Mae piBEeHb
§ piBeHD IHHOBaWiHOI | piBeHb IHHOBAIIHOI | iIHHOBAIIHHOI  KPEaTWBHOCTI
3 KPEaTHBHOCTI. IMoTeHuilino | kpeatuBHocti. Tomy cnmix | Bume cepeanboro. Ha c¢oni
" BOHO TOTOBE [0 pO3POOKH | TapMOHIHHO po3suBaru | kpeaTHBHOTrO MIOTEHI ATy
E IHHOBAIIHHUX TIPOCKTIB, ale He | KOKHY CKIAJOBY | MHAMiuHi 3ai6HOCTI
g BUcTayae  pecypciB.  OTKe, | KpeaTMBHOTO IOTEHLialy Ta | PO3BMHYTI HE  JOCTaTHbBO.
s MoTpiOHO PO3BMBATH KAIPOBHH | JMHAMIYHHX 31i0HOCTEH PexomenayeTncst
§( CKIIa] Ta BHPOOHUYHIT 3MIHCHIOBATH KOHKpETHI
MOTEHILa. 3aXOAM  IIOJO  aKTHBi3amil
BITPOBA/DKEHHS iHHOBALiHUX
po3-poboOK Y  IisUTHICTH
i IIPHEMCTBA
Bucoxkuit [MignmpuemcTBO Mae | [ligmpwemctBo Mae piBeHb | [liTMpHEMCTBO Ma€ BHCOKHIA
3aI0BIIbHUIM piBeHb | KOHKYPEHTOCIIPOMOXHOCTI piBeHBb iHHOBAIIHOT
iHHOBALIfHOI ~ KpeaTWBHO-CTi. | BuIe cepeanboro. CrmabkuM | kpeatuBHOCTI. Tomy  crmin
BoHO Mae 1ocTaTHRO PO3BUHEHI | MiclleM BHCTYNae PECypCHHUEl | piBHOMIpHO PpO3BUBaTH
OuHaMiuHI 31ai0HOCTe#, mpoTe | moreHuian. Bapro mpumiauTH | KOXHY CKJIaZIOBY
HE BHCTa4a€ pecypciB Juisi | yBary YIOCKOHAJICHHIO | KPEaTHBHOI'O IOTEHIIany Ta
BIIPOBAKEHHS iIei. | 30BHIIIHBOI CKJIAJ0BOI | AUHAMIYHMX 3110HOCTEH abu
HeoOxinHO MiABHUIIYBaTH | KPEaTHBHOTO MOTEHIIANY, | JOCSITTH CTiHKOT
KpeaTHBHHIT MOTEH-1iall, | COPSIMOBAHOI HAa aKTUBAIl0 | KOHKYPEHTHOI IiepeBarn B
po3moYaTH CIill 3 BHYTPII-HBOT | B3aeMOJil 3 areHTaMH | CTPATEriYHOMY acHeKTi.
CKJIa/I0BOT, a came 3abe3rede- | 30BHINIHBOTO CEPEIOBHIIA
HHA OCHOBHUMH Ta
000pOTHUMH 3acobamu
BUPOOHHMIITBA.
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Tabauusa 9. Oyinka piens po3sumxy OuUHAMivHUX 30i6HOCmell MawunooyoieHux nionpuemcmes Xapvxosa y 2017 poyi

IToxa3Huku
< N
2 g e 8 _ % 2 X
g i = g = S = M - 3
g g g 2 £ 5 £ 5 % E 2
g 8 g o s g g = = = o
g E g & % g = 2 82 9 3 S
g E E & 5 .9 a .g s & 8 £
S = = m o) o = ™ o = T 1)
g == E 5 5 E =S| BEs | &
= 5 5 ® ] g g, s ° g g a g )
g5 28 s £ = B LB = g -3 Sea | E
Hassa nixnpuemcraa - 3 2 2 g 2 S 2 == o g & g g =
] 3 = = S 3] S g 5 o g % = = =
z e 3 5 = 2 = = 2 = ST & 3 =]
e B £ E ) 2B 8 & = g2 E 5 5 g
= E 2 > = ) g E A= > ¥ ‘a g &
E g > 5 £ = oy © S e 5 o
s 5 5 S g o 2 8 & = =
S5 g ® & = g = &5 g5 | =
g = &= = 2 5 5 2% | 2
= 28, o = = g @ £ A =
=5 = = =
[= P = E = = o= < = o 53
- = 5 = g k=4l = 5 = )
= E = < 2 S = - <
E 3 2 e < 5 &
g = B =
AT «EnexTpovammunay 0,0000 | 9,0000 | 0,0000 | 00000 | 03450 | 0,2594 | 00000 | 0,1410 | 0,62
TIAT «XapkiBcpkuid 0,0000 | 0,000 | 05000 | 0,0000 | 0,308 | 053080 | 0,0000 | 0,140 | 0,10
BepcTaTtoOyIiBHUM 3aBOI»
AT Kyn'ancekuid 0,0000 | 00000 | 055000 | 00000 | 03310 | 02941 | 00000 | 0,1560 | 0,24
MaH_II/IHO6yﬂ1BHI/H/I 3aBO
TTAT XapxkiBcbkuit
eIIeKTPOTeXHiHMH 3280 0,0000 | 0,0000 | 05000 | 00000 | 03330 | 0,2293 | 0,0000 | 0,1580 | 0,23
«TpaHC3B A30K»
TIAT «XapxkiBcbkuit
TPaKTOPHUI 3aBOJ iM. 0,0000 9,0000 0,0000 0,0000 0,0306 0,3208 0,0000 0,0143 | 0,48
C.OpmKoHIKII3e»
TIAT TypGoarom 00634 | 00240 | 0,0000 | 00000 | 0,1530 | 0,1772 | 0,0000 | 0,3310 | 0,20
IIAT «XapxibepKuit 0,0000 | 0,0000 | 1,0000 | 0,0000 | 0,460 | 0,1760 | 0,0000 | 0,3330 | 0,27
CJICKTpoariapaTHUuu 3aBOI»
TIAT «Xapxipcpkuid 0,0000 | 00000 | 00000 | 00000 | 03330 | 03269 | 00000 | 0,580 | 0,20
MM IIIAITHAKOBHUHA 3aBOI»
AT «E]l» 00744 | 00000 | 0,0000 | 1,0000 | 0,3260 | 05980 | 1,0000 | 0,3310 | 0,46
TAT Meped'aacrknuit 0,0000 | 00000 | 00000 | 00000 | 01530 | 02021 | 00000 | 03450 | 0.18
MEXAaHIYHUU 3aBOJ
JTAJIOHHE SHATCHHA 0,0744 9 1 1 0,345 0,598 1 0,345
IIOKa3HHUKAa
Jlumme TIAT «EnekTpomamnHay Mae€ AOCTaTHRO  Ta MEBHOMY DiBHI. 3 OAHOrO OOKy cTalijbHI iHBECTHIIT
PO3BHHEHY  AWHAMIYHY  CKJIagoBy  (iHTerpajpHMi  3a0€3MeUyIOTh IMOCTYMOBU  PO3BHTOK  IHHOBAIIHHOI

nokazHuk 0,62), I[TAT «XapkiBCbKHii TPaKTOPHHUN 3aBOJ
iMm.  C.Opmxonikimze» Ta IIAT «DEd» nmemo
moctynaioTecsi [TAT «EnextpomammHa» (iHTErpanbHUI
mokasauk 0,48 Tta 0,46 BiamoBigHO), pemTa Mae
MOKa3HUKH HIk4e 0,3.

AT "Enexrpomammnua" ta IIAT "XapkiBchkuid
TpakTopHui  3aBoj iM. C.OpmKOHIKII3e  IOCSTIA
BUCOKOT'O DIBHS IHTEIPAJILHOTO IIOKa3HMKA 3aBJSIKH
TEMIIaM NPUPOCTY MUTOMOI Barv iHHOBALIIMHOI MPOAYKIi{
B 3araJbHOMYy 00cs31 BHpoOHHWITBa, ski y 2017 pomi
craroBmwn 900%.

Cnabkumu wmicusamu 3aBoxy «DEJl» € Temmu
MPUPOCTY THTOMOi Bard IHHOBAIIWHOI TPOAYKII B
3araJpHOMY 00cCa31 BHPOOHHMITBA Ta TEMIIM HPUPOCTY
HeMaTepiaJTbHUX aKTHUBIB MiATIPHEMCTBA, TOOTO
MIANPUEMCTBO HE TJABHIIYE IHHOBALIHY aKTHBHICTB,
30epiratouu piBeHb IHBECTHLIN y IHHOBALIIHY AisUIBHICTH

IISUTBHOCTI, MPOTe y CydacHHX ymoBax 3aBonm «DE]I»
MOXE BTPAaTUTH KOHKYPEHTHY IIepeBary, OCKUIbKU
CydacHUH pUHOK NOTpedye OiIbIl arpeCUBHOI MOBEIIHKH.

[Toxa3Huku KoeilieHTa THYYKOCTI OpraHizamiifHoi
CTPYKTYPH Ta TEMITH NPUPOCTY KiJIBKOCTI BIPOBAIKEHUX
IHHOBaLliMHUX TIPOLIECIB Ta TPOEKTIB 3a0e3MeuyroTh
BIZJTHOCHO BHCOKHMH IHTETpaJbHUH TMOKa3HUK AWHAMIYHUX
3MIOHOCTEH, OCKUIBKH MarOTh HAMBUIII 3HAYCHHS [9].

VY3aranbHUMO OTpPHMaHi pe3ynabTaTd y Tabmwmii 10
BHKOPHCTOBYIOUH KTy XappiHITOHA, IO Oyia omucaHa
BHIIIE.

TakuM 9UHOM, OTPUMABIIU iHTETPATbHI MOKA3HUKU
piBHS 1HHOBamiHHO{ KpPEaTHBHOCTI 3a KPEAaTHBHUM Ta
IUHAMIYHUM  THIXOAaMH, MepeiieMo g0 po3poOKu
cTpaTeriit [10/1aJIbILIOTO pPO3BUTKY  iHHOBAIiHOI
KPEaTHBHOCTI IPOMHUCIIOBHX MiANPHUEMCTB.




CyuacHuti cmam HayKo8ux 00CaLONceHb ma mexnoao2it 6 npomuciosocmi. 2018. Ne 1 (3)

ISSN 2522-9818 (print)
ISSN 2524-2296 (online)

Tabauns 10. Pezyromamu ananizy pieHs KpeamuerHo20 NOMEHYIary ma OUHAMIYHUX 30i6HOCmell

Kpeatunuii motenmian JunamiyHi 3116HOCTI
HasBa mignpuemcraa Inrerpansauit . Inrerpansauit .
PiBenn PiBenn
MOKa3HHK MOKa3HUK
TTAT «EnexrpomManivaay 0,96 BHCOKHIH 0,62 BHCOKHIH
TITAT «XapkiBchkuit o o
PKIBCHKH 0.98 BHCOKHIA 0,10 HU3bKUI
BepCTATOOYMiBHUI 3aBOJ» :
; =
IIAT Kyn HHCLKI{H 0.95 BHCOKHH 0,24 HU3BbKANU
MaIIMHOOYIiBHUH 3aBOJ )
ITAT XapxkiBcbKuit
€JEKTPOTEXHIYHUH 3aBO BHCOKHH 0,23 HU3BKHI
«TpaHC3B ' A30K» 0,82
TTAT «XapkiBcbknit
TPaKTOPHUH 3aBOJ iM. BUCOKUH 0,48 cepenHii
C.OpsKoHiKif3e» 0,96
TIAT TypGoarom 0,96 BHCOKHI1 0,20 HU3BKUN
TTAT «XapkiBchkuit . o
apKIBC . 084 BUCOKHI 0,27 HU3bKANU
eJIeKTpoarnapaTHuii 3aB0» ;
TIAT «XapkiBcbkuit . 0.20 o
. o 073 BHCOKHIA , HU3BKAN
i IIUITHUKOBHH 3aBO) ;
TIATT «®EJ» 0,71 BHCOKHH 0,46 cepenHii
: =
HAT Mepefb SIHCBKIH 0.96 BUCOKHI1 0,18 HU3LKUN
MeXaHIYHHH 3aBOJ ;
IlimmpuemctBa IIAT  «EnmekrpoMammHay Mae€ Ta 3axoJiB, NMPOTe aOCONIOTHO BIJCYTHS IHHOBAIliliHA

HalKpaml MOKa3HUKH — BHUCOKWI PiBEHb KpPEaTUBHOTO
MOTCHI[ialy Ta JOWHAMIYHUX 3OI0HOCTEH, OTXxe 1i
BIIMOBiJIa€ CcTpaTerisi PiBHOMIPHOTO PO3BUTKY KOMKHOT
CKJIaJIOBY KPCAaTHMBHOTO TMOTEHINATY Ta JUHAMIYHHX
3Mi0HOCTEH abu JDOCATTH CTIMKOT KOHKYPEHTHOI mepeBaru
B CTPATETiYHOMY acIeKTi, Ta MakCcuMizailii e(heKTHBHOCTI
BHKOPHCTAHHS HassBHUX MOTYKHOCTEH.

3a nposenernM pocuimkeHHIM [TAT «XapkiBchkuid
TpakTopHuUii 3aBof iM. C.OpmxoHikiaze» Ta 3aBog «OE»
MalOTh BHCOKMH KpeaTHMBHHU TOTCHINal Ta CepemHid
piBEeHb PO3BUTKY NWHAMIYHOI CKJIQJOBOi. 3araJioM BOHHU
MaloTh piBEHb IHHOBAIIMHOI KPEATHBHOCTI  BHIIE
cepenHboro. IlogaHuM MiANpUEMCTBAM CIiJl TPUIUIATH
yBary JAMHAMIYHUM 3II0HOCTSIM, OCKLIbKM BOHU Ha (POHI
KpEeaTHBHOIO TIOTEHIIaNy pO3BHHYTI HE JOCTAaTHHO, a
3HAYWTh HAsBHE pECYpCHE 3a0e3MCUCHHS HE MOXE
BUKOPHCTOBYdaTHCh TOBHOIO Mipolo. PekomeHayeTbes
3MIACHIOBATH KOHKPETHI 3aXOAW IOJO AaKTUBi3aIil
BIIPOBA/DKCHHS 1HHOBAIIMHUX pO3POOOK y [isUTBHICTH
i ATPHEMCTBA.

3aBony «®E/]» mouinbHO crpsMyBaTH CHJIM Ha
I IBUIIIEHHS IHHOBALIHOT aKTUBHOCTI IUISTXOM
npuadaHHs OUTBIIOT KibKOCTI IHHOBALIMHUX TEXHOJIOT1H
Ta  YCTaTKyBaHHS,  YJAOCKOHAJICHHSIM  ACOPTHMEHTY
MPOIYKINii 3a paxyHOK BBEIEHHS I1HHOBAIlIHHOEMKHUX
MO3HIIIA.

Pemta mignpuemMcTB, 1O gochimkyoThes: [IAT
«XapKiBCHbKMH  BepCTAaTOOYIiBHHI  3aBOMY, I[MAT
Kyn'sHchkmid MaImHOOY NiBHHMA 3aBOJI, TIAT
XapKiBCbKUH €NeKTpOoTeXHIYHMH 3aBoj «TpaHC3B SI30K»,
ITAT Typ6oarom, ITAT «XapKiBChKUH
enekTpoamapatHuii  3aBon», IIAT  «XapkiBcbkuid
migmunHEuKoBui  3aBom» Ta  [IAT  Meped'sacpkuit
MEXaHIYHHHA  3aBOjJl MalTh  3aJ0BUILHUN  piBEHb
IHHOBAIIfHOT ~ KPEaTHBHOCTI B  KOPOTKOCTPOKOBOMY
repioi. Ix MoXIHMBOCTEH MOCTATHBO LTS peamizarii igei

IisUTbHICTh. OTXKE, CJiI 3aJIyddTH OUIBINY KUIBKICTh
NepcoHaTy BiANOBiAHOI KBamidikanii 10 iHHOBaLiitHOTO
JIOCIIZPKEHHS Ta BIPOBAXKCHHS IHHOBAIIHUX MPOEKTIB Y
TISUTBHICTh, a TaKOX 30UIBIIATH (PIHAHCYBAHHS IMX
3aXO0/IiB.

BucHoBkH Ta MNEePCHEeKTUBU NMOAAJIBIIOI0 PO3BUTKY

Po3pobka TemMu poOOTH BHpILIYE JOCHUTH BaXKIMBI

HAYKOBO-TIPAKTHYHI [IATAHHS — YIOCKOHAIICHHS
METOIMYHUX IIOJIOKEHh 3 OI[HIOBAHHA 1HHOBAIHOI
KPEaTHUBHOCTI MIPOMHCIIOBUX MATTPUEMCTB Ta
peKoMeHaIil LIOA0 IO JAJIBIIOTO PO3BHTKY
MIIPUEMCTBA  3TiTHO  PiBHA  HWOro  IHHOBAI[IHHOT
KpeatuBHOCTI. Ha miacTaBi NPOBEACHHMX MOCIIIKEHB

MOYHa 3pOOUTH TaKi BACHOBKH:

[ix wac po3risgaHHs TeMu OyJO BUSIBICHO, IO
KpeaTWBHUI  MOTEHI[iall Ta JAWHAMIYHI  374i0HOCTI
BIZIrpatoTh YMMally pojib y 3a0e3neueHHi KOHKYPEHTHUX
mepeBar MiANPUEMCTBA, OCKUTBKM CYYacHHM CTaH
HaBKOJIMIIHBOTO cepeloBHINA BiJIpI3HSAETHCS
HecTaOUIbHIM XapakTepoM 1 ToMy HoTpeOye Bix cy0’eKTiB
TOCIIOJIapIOBaHHSl BHCOKOI JWHAMIYHOCTI KPEaTHBHOTO

3abe3neueHHs. BMiHHS cy0’ekTa  rocrojaproBaHHS
MIBUAKO pearyBaTy Ha 3MiHM y 30BHIIIHBOMY CEpEIOBHII
3a0e31eYnTh CcTaOUILHUNA piBeHb IHHOBALIIMHOT

KpPEeaTHBHOCTI MiANPHUEMCTBA, a 3MaTHICTh mHepeadadaTH
3MIHM Ta 3a3Jajerigs 3JiHCHIOBAaTH IIE€BHI 3aXOIH, IO
MOTIepePKaTUMYTh 3HIDKEHHS IIJIOBOI aKTUBHOCTI depe3
3MIHU y OTOYEHHI, JIOTIOMOKE MM ABUALIATH
KOHKYPEHTOCIIPOMOJKHICTh MIiANPHEMCTBA Ta BUUTH Ha
SKICHO HOBHWM piBeHb JiSUTBHOCTI, BOJHOYAac 0a30r0
JMUHAMIYHOCTI MIiJIPUEMCTBA CTAlOTh HOTO PECYPCH.
TakyuM YMHOM TO€IHAaHHS KpPEaTWBHOI Ta JWHAMIYHOL
KOHLENIIN  3a0e3neuyioTh  TapMOHIMHMH — PO3BHUTOK
MiANPHEMCTBA.
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VY3araapHUTH MOKa3HUKH OILIIHIOBAHHS KPEATHBHOIO
MOTCHINATy Ta JUHAMIYHHUX 3Ai0HOCTEH MPOMHCIOBUX
MIIIPHEMCTB 32 JOTIOMOTOI0 (AaKTOPHOTO aHami3y, a
TaKO’)X BH3HAYECHO DIBEHb BIUIMBY KOXKHOTO  Ha
IHTErpaJIbHUH KOE(]ILi€HT KPEeaTWBHOTO MOTEHLIaly Ta
IUHAMIYHMX 34i0HOCTel BiAmoBigHo. [l dOCATHEHHS
MIiBUIICHHAS 1HHOBAIIHHOI KPEATUBHOCTI 3a JOMOMOTOIO
MOJIMIICHHS KPEaTUBHOTO 3a0C3MECUYCHHS HEOOXITHO
BIIPOBA/KYBATH 3aXOJH 32 HAmpsIMaMHU - BHPOOHHUIITBO,
mepcoHal, ¢binancwH, MapKeTHUHT, iHbOopMaIlis.
OpraHizamiifHa CTpyKTypa Ta IHHOBAI[iiHA aKTHBHICTb
OLIIBIIIOIO Mipoto BIUIMBAOTH Ha  MIIBHUINECHHSA
IHHOBAIIIIHOT KPEaTUBHOCTI MiAMPUEMCTB Yepe3 PO3BUTOK
JIUHAMIYHUX 3410HOCTEN HIK IHHOBALIMHUN TOTEHIIAIL.

Po6oTa 3 yIoCKOHAICHHSI METOUYHUX OJ0KECHHS 3
OITiHIOBaHHS 1HHOBAIIMHOT KPEaTHBHOCTI MPOMHCIOBOTO
MiIIPUEMCTBA  JO3BOJIMJIA  3alporoHydaTH METOAMKY
OITiHIOBAaHHS 1HHOBAIIHOT KPEaTHMBHOCTI ITiAMIPHEMCTBA
Ha OCHOBI HOr0 KpEaTHBHOTO MOTEHIAy Ta TUHAMIYHHUX
3MiOHOCTEH. 3ampONOHOBAHUI ATOPUTM BU3HAYCHHS
piBHS IHHOBaLIHHOT KpPEaTWBHOCTI BKJIIOYAE ETaIlu:
BU3HAYCHHS 3HAUCHHS YaCTKOBUX MOKA3HMKIB JUIS aHATI3Y
IHHOBAI[IHHOT KPCATHBHOCTI MiJIPUEMCTBA 3 TO3MUIT
KpEaTHBHOTO TMOTEHINany Ta JWHAMIYHUX 3d10HOCTEl;
PO3paxyHOK IHTETPaJbHOIO ITOKa3HHKA KPEaTHBHOIO
MOTEHIIaly Ta JAWHAMIYHUAX 37iI0HOCTEH; BHU3HAYCHHS
piBHS IHHOBamiWHOI KPEaTHBHOCTI WIANPHEMCTBA Ha
OCHOBI OTPUMAaHHX JaHUX.
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METOJJAYECKOE OFECITEYEHUE OIIEHKA HHHOBAIIMOHHOM
KPEATUBHOCTH NPOMBIIIJIEHHBIX IPEJANPAATHIA 110 KPEATUBHBIM U
JNHAMHNYECKHNUM HAITPABJIEHUAM

IIpeameToM uccienoBaHus ABIAIOTCSA TEOPETUUYECKUE U METOAUYECKUE MOJI0KEHHs, COCTABIIAIONINE, METOABI U CPEACTBA OLCHKU U
MOBBIIICHNS UHHOBAMOHHOH KpeaTuBHOCTH. Lle1b10 cTaThby sIBISIETCS COBEPILIEHCTBOBAHHE METOAMYECKUX IOJIOKEHHH 0 OLEHKE
MHHOBAllUOHHOW KpPEaTUBHOCTH IIPOMBINUICHHBIX HPEANPUATHS C Y4eTOM MX KpPEaTHBHOIO HOTCHLUAla ¥ AMHAMHYECKHX
CIOCcOOHOCTeH, a Takke OOOCHOBaHWE pPEKOMEHJAIMK M0 CTPaTeTHYECKUM HANPABICHWSM IOBBINICHUS HHHOBAI[HOHHON
KpeaTUBHOCTH. J[JIs1 JOCTHMXKEHUS LIeIM HAyYHOTO HCCJIEOBAaHMsA ObUIM MOCTABICHBI U PELICHBI CIEAYIOIINE 3aJa4H: ONpeaesuTh
POJIb KPEaTHBHOTO MOTEHIMATAa M JUHAMHYECKUX CIIOCOOHOCTEH MNpeNnpHsTHsS B OOECHEeYeHHH KOHKYPEHTHBIX MPEHMYIIECTB;
0000IIMTh IOKA3aTeNM OLIGHKM KPEaTHBHOIO IOTEHIMaNa M JIMHAMHYECKUX CIOCOOHOCTEH MPOMBIIIICHHBIX MPEINpPHSTHIA;
YCOBEPILIEHCTBOBATh METOAMUYECKUE TIOJ0XKEHHUS [0 OLEHKE HWHHOBALMOHHOW KpPEaTMBHOCTH IPOMBIIUIEHHOTO MPEANPUSITHS;
YCOBEpLICHCTBOBATh PEKOMEHJIALMU JUI1 IIOBBIIICHHS YPOBHS MHHOBAllMOHHOM KPEaTHMBHOCTU MPEANPHATUH, HCXOAd U3
CYLIECTBYIOLIETO €€ YPOBHs Ha IpeANnpUsaTHH. lccienoBaHue MOAHATONW TEMbI BBIIOJHSIOCH C MHOMOIIBIO CIEAYIOIIUX METOHOB:
aHanm3, CHHTe3, (DAKTOPHBIM aHaNW3, WHIYKIWS M JASIyKIWs, CHCTeMaTH3anus W MozenupoBaHwus; rpaduuecknmii. [lomyuenst
creyiomue pe3yJabTaThl. [IpoBe/ieHHBIN (haKTOPHBIA aHAIN3 TTO3BOJIMII BBIISIHTH ITOKAa3aTEIH CO 3HAYUTEIBHBIM BIHMSHHEM Ha
MOKa3aTellb NHHOBAIIMOHHON KPEaTUBHOCTH MpeAnpusTus. M30paHHbIe MOKa3aTesld MPEUIoKEHO HCIOJb30BaTh Ui ONpPEAeIeHNs]
MHTETPalbHBIX TIO0Ka3aTeldell KpeaTHBHOrO IOTEHIMada M JAWHAMHYECKHX CIIOCOOHOCTEH. YCOBEpIIEHCTBOBAHA METOIMYECKOE
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obecrieueHne U MPEJIOKEH aJTOPUTM Ul OLICHKH YPOBHS HHHOBAIIMOHHON KPEATHBHOCTH ITPOMBIIUICHHBIX MPEINPUITHN, COCTOUT
W3 TpEX OCHOBHBIX 3TaroB. BeiBoabl. PazpaboTaHHbIC CTpaTerHH Pa3BUTH WHHOBAIMOHHON KPEATUBHOCTH MPEIIPHUSITHS, KOTOPHIC
CJeIyeT HCIOJb30BaTh B 3aBHUCHMOCTH OT PE3YJIbTATOB OICHKM HWHTErPaJbHBIX TI0KA3aTeJIe KPEaTUBHOIO IOTCHIMANA H
JIMHAMHYECKUX CIIOCOOHOCTEH. Y COBEPIICHCTBOBAHA METOJUYECKOE OOCCICYCHHE OICHKHM WHHOBAIMOHHOW KpPEaTHBHOCTH
MPOMBIIUICHHBIX MPEINPUATHH, BKIOYAas CUCTEMYy YaCTHBIX IMOKa3aTeNed ¢ Yy4eTOM HX 3HAYMMOCTH W OOIIETO HMHTETrpPaibHOIO,
OTIIMYHE KOTOPOTO COCTOHUT B Y4eTe KPEaTWBHOW M JUHAMUYHOH AESTEIbHOCTH Hpeanpusatus. [IpoBeneH aHann3 MHHOBAIIMOHHOW
KpeaTUBHOCTH MAIIUHOCTPOUTEIbHBIX MPEANPUATHIA XapbKOBIIKHBI 10 YCOBEPUICHCTBOBAHHON METOUKE U MPEJIOKEHbI CTPATEer UK
MIOBBINICHNST MHHOBAIIMOHHOW KpeaTHBHOCTH. COTracHO MpoBeieHHOMY aHanmu3y B 2017 romy OOJBIIMHCTBO KOMIAHUH HMEHOT
JIOCTaTOYHO BBICOKHIH YPOBEHb KPEaTHBHOTO IMOTEHIIMAIA U HU3KUH YPOBEHb PA3BUTHS JTUHAMUYECKUX CIIOCOOHOCTEH.

KuioueBble cjioBa: MHHOBAIMOHHAS KPEATHBHOCTb, MPOMBINUICHHBIE MPEANPUITHS, MOKa3aTed KPEeaTMBHOI'O IMOTEHIUAIa,
JIMHAMHUYECKHE 30HOCTH, CTPaTEerny MOBBIIICHNS HHHOBAIIMOHHOM KPEaTHBHOCTH.

METHODOLOGICAL SUPPORT FOR ASSESSING THE INNOVATIVE
CREATIVITY OF INDUSTRIAL ENTERPRISES BY CREATIVE AND DYNAMIC
DIRECTIONS

The subject matter of the study is the theoretical and methodological provisions, components, methods and tools for assessing and
enhancing innovative creativity. The goal of the article is to improve the methodological provisions for assessing the innovative
creativity of industrial enterprises, taking into account their creative potential and dynamic abilities and to substantiate
recommendations on strategic directions for enhancing innovative creativity. To achieve the goal of the scientific study, the following
tasks were set and solved: to determine the role of the creative potential and dynamic abilities of an enterprise in providing
competitive advantages; to summarize indicators of the assessment of the creative potential and dynamic abilities of industrial
enterprises; to improve the methodological provisions for assessing the innovative creativity of an industrial enterprise; to improve the
recommendations for increasing the level of the innovative creativity of enterprises basing on its available level at the enterprise. The
target topic was studied with the help of the following methods: analysis, synthesis, factor analysis, induction and deduction,
systematizing and modelling; graphical method. The following results are obtained. The factor analysis made it possible to identify
indicators with significant impact on the index of the innovative creativity of an enterprise. The selected indicators are suggested for
determining the integral indicators of creative potential and dynamic abilities. The methodological support is improved and the
algorithm for assessing the level of the innovative creativity of industrial enterprises which consists of three main stages is suggested.
Conclusions. The strategies for developing the innovative creativity of an enterprise are worked out; they should be used depending
on the results of the assessment of the integral indicators of creative potential and dynamic abilities. The methodological support for
assessing the innovative creativity of industrial enterprises was improved as well as the system of particular indicators taking into
account their importance and the overall integral which takes into account the creative and dynamic activity of an enterprise. The
innovative creativity of machine-building enterprises of the Kharkiv region according to the improved methodology is analyzed and
the strategies for increasing the innovative creativity are suggested. According to the analysis conducted in 2017, most companies
have a sufficiently high level of the creative potential and a low level of dynamic abilities development.

Keywords: innovative creativity, industrial enterprises, indicators of creative potential, dynamic properties, strategies for
increasing the innovative creativity.
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