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FORMALIZATION OF OPTIMIZATION TASK IN CORPORATE COMPUTER
NETWORK REENGINEERING PROJECTS

The formalization of the multi criteria task of reengineering of a corporate computer
network is carried out, which assumes its structural, topological, parametric and
technological optimization according to the complex indicator "effect-costs”. The proposed
detailing of indicators in the form of particular criteria of costs, efficiency, reliability and
survivability allows us to reduce it to a traditional optimization problem with a scalar

criterion.

The efficiency of corporate computer networks (CCN) is largely determined by the way
they are structured. Variants of network structures can be implemented on different sets of
elements, different architectures and channels for organizing connections between elements
and nodes [1]. Changes in the requirements for the functional characteristics of the existing
CCN, the improvement of technologies and information processing facilities at a certain stage
lead to the need for their modernization. Fundamental changes in the structure, topology,
parameters and technology of networks functioning are implemented in the process of their
reengineering [2]. At the same time, the structural, cost and functional characteristics of
networks are largely determined by the topology of their nodes and connections, and the
optimization of the options for their construction is carried out on the basis of forecast data,
taking into account a variety of functional and cost indicators by solving a variety of
combinatorial problems. The close connection between the input and output data tasks gives
rise to methodological and computational problems [3].

The task of choosing a reengineering option is formalized in terms of "condition-goal”.

In this case, the conditions determine the initial data and constraints of the problem, and the
goal is the best option for constructing a network from a set of admissible s® € S, according
to a set of particular efficiency criteria K (s)={k;(s), kp(S),-... ky (s)} [4]. In the general
case, the functional effect of using CCN is a non-decreasing function of the resources (cost)

Q(s)=F[C(s)] spent on its achievement (where Q(s) and C(s) are generalized scalar



estimates of the effect and cost of a network option; F is an operator displaying the strategy of

using resources).

Under the conditions of the given constraints on the effect indicators 6(3) 26* and

(or) cost E( 5)< C*, the network reengineering problem can be represented as:
s® =arg max[Q(s)/ C(s):Q(s)=Q* C(s)<C*], (1)
seS

where Q*, C* are limit levels of the generalized estimates of the effect and costs of CCN
reengineering.
Particular cases of the task (1) are the tasks of choosing an option that maximizes the

reduced effect under the conditions of given constraints on  resources
E(S)SE* or an option that minimizes the reduced costs to obtain a given level of
effect Q(s)>Q*.

The most essential and general requirements for CCN are efficiency, reliability,

economy and survivability.

The CCN reengineering task is considered in the following setting. The existing version

of the network construction s’eS, as well as the set of users |1 ={i}, i :1,_no, and their
characteristics (territorial location, the need to perform information and computational work);
typical nodes @, ={w@} and links - ={w}, on the basis of which the network is
synthesized; places of possible placement of its nodes G ={g}; acceptable technologies for

its functioning 7" ={r}.

It is necessary to determine: the number of network nodes ny ; their types X ={x{"},
i:m,a)e.@u; location of nodes Y ={y{}, i:m, geG; set and types of links
between elements and nodes R ={ rij‘”}, ij= 1n,, we £ ; subsets of users associated with

each of the nodes and the technology of their functioning Z ={z/'}, i :LTU, y el . Atthe

same time, the desired goal is to extremize a set of particular criteria of efficiency:

— COSts

ki=C(ny,XY,RZ)-> min ; (2)
ny XY RZ

— efficiency (access time)

ky=7(ny,XY,R,Z)> min ; (3)
ny XY RZ



— reliability

ks=y(ny,XY,RZ)> max ; (4)
ny XY RZ
— survivability
kg =p(ny,XY,RZ)> max . 5)
ny XY RZ

Reengineering costs (2) include the costs of creating new nodes and connections
between users and nodes. The access time to network resources (3) includes the time spent at
all stages of the process, including the waiting times, processing and transmission of
requests and responses between elements and nodes. To assess it, it is proposed to use its
average, weighted average or maximum value for all network users. As an
estimate of the reliability (4), it is proposed to use the probability of the network
being in a working state. For the indicator (5), it is proposed to use the
estimates of the structural and functional survivability of the network, obtained on the basis of
the analysis of its topological structure, as well as the reliability of its elements and
connections.

The proposed specification of indicators in the form of particular criteria (2) - (5) allows
to reduce the multicriteria CCN reengineering task to a traditional optimization task with a
scalar criterion.
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STOCHASTIC MODEL OF DATA COLLECTION SUBSYSTEM OF
MANAGEMENT INFORMATION SYSTEMS

The probabilistic model of a subsystem of the lower level of a management
information systems in which requests arrival from different sources is investigated. The

requests are oriented and processed on the appropriate channels.

The subsystem of management information systems (MIS), which collects data from
objects included in the system, is investigated. Moreover, each object issues a set of signals
that are sent for processing to n specialized controllers. To increase the efficiency of
information processing, a common buffer memory of an associative type is used, which
performs the functions of receiving information from objects, sorting, temporary storage and
delivery to the appropriate controller. Messages taken from the sensors of the j-th object
(G =1, 2,..., m) form the j-th information flow. We will consider information flows in the
system as stationary and independent, and the volume of associative memory is limited and
equal to N. As a model for the functioning of the system, an n-linear queuing system with the
number of waiting places N can be used, the requests in which are messages that form m input
flows of requests of n types (according to the number of specialized controllers), and the
requests are oriented, that is, processing on the appropriate channels.

Let a rectangular matrix of intensities of messages received by controllers from

information sources be given F :[fij], 1=12,..,m; j=12,..,n. Summing up the flows

of the same names, arriving as part of all input flows, we obtain the queuing system, which
receives n flows of homogeneous requests. We use the limit theorem for the total flow [1].

Then each of the n total flows of homogeneous requests approaches Poisson with the intensity

m

ij :Z fij, J=L12,...,n. Thus, the problem of finding the characteristics of the system
i1

under study is reduced to the analysis of a multi-line queuing system with a limited number of
waiting places common to all requests. Poisson streams of homogeneous requests arrive at the
input of the system, and the number of streams is equal to the number of service channels. We

will assume that the distribution function of the service time in each channel is exponential,

11



thatis, B, (t) =1—exp(—zt),i=12,...,n,where g, is the intensity of servicing requests of

the i-th type. As a result, we get a queuing system with a Markov process of changing the
states of the system. The behavior of the system under consideration is described by an n-

dimensional graph of states and transitions. For n=2, N =3 the graph of states and transitions

is shown in fig. 1.

H,

Fig. 1. Graph of states and transitions of the queuing system in the case n=2,N =3

Let us denote by P, ; ,, the probability that in a stationary state the system will

contain i requests of the first type, j requests of the second type,..., r requests of the n-th type.
We will use the technique of drawing up a system of equations for the probabilities of states
by the graph of states and the transition [2] In a stationary state, the behavior of the system is

described by the following system of linear equations

—Dijr Z A +u)+ 4 Pisjw + APyt
i1

APk T HA P ke o Py ke T

+44,P; ks = 05 (1)
1=0,1...,;]=01...,N—i;...;

r=021.,N-i—j—..-k,
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and it always holds p, ; , =0, for N <i, j,...,r <0.

The solution of the system of equations (1) together with the normalization condition
will be found under the following assumptions:

1. The probability distribution of the state of the queuing system, in which Poisson
flows of events operate for only one type of claims, obeys a geometric distribution.

2. Streams of events in the studied system are mutually independent.

Then the ratios of the probabilities of states, which differ in the number of requests of
only one type, do not depend on the number of requests of any other type located in the

gueuing system, and the equality holds:

Peisa)(j+b)...(kec)(r+d) = plapg "'pr?—l Bijkr i=12,.,n
alb!"'ld :Olll"'!

(2)

where p, = A,/ 4, is the system load for requests of the i-th type.

For the case n=2, the solution of the system of equations (1) together with

relation (2) has the form:

(1- ,01)(1_ :02)(,02 - pl)p1i+lp2j+l
2 N+l N+l 2~

T @=- M= PN, — o) — U= p) PN+ L- o) o

In the case of equality of the values of the loads on all channels of the system

Pij

(p,=p, =...= p, = p), the expressions for the probabilities of states are simplified:

_ (1-p)*p"! |
1=, "N(2+Np)-Np’]
The probability of downtime for the first service device is given by the expression
1-p)2-p)-p; )
N+1 N+l 2 °

(1- p1N+l - pzNﬂ)(pz -p)— (1= ,02),012,02 +QA=p)o P

If the load on the second service device is reduced to zero, the requests of the second

Pij

pprl =

type will not affect the passage of the system of requests of the first type
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MANAGEMENT PROJECTS AND PROGRAMS IN THE MODERN DIGITAL
ENVIRONMENT

The development of new digital tools requires project managers to change their
approach to project management. Modern innovative modelling technologies, analysis of
large data sets, dissemination of social networks and educational platforms - all open up
unlimited opportunities for virtual project management. The digital economy is changing the
approach to doing business, the requirements for marketing, sales and service management

systems, and other corporate applications.

In today's world, digitalization has affected all areas of business, and has significantly
affected the methodology of project management. The development of new digital tools
requires project managers to change their approach to project management. Modern
innovative modelling technologies, analysis of large data sets, dissemination of social
networks and educational platforms - all that open up unlimited opportunities for project
management. Modern managers can quickly present the project’s progress to the customer or
sponsor with one touch of a button. In addition, with integrated cloud solutions, other
stakeholders can be quickly integrated into the project decision-making process. All this
allows us to calculate potential changes at an early stage and thus save many resources. As a
result, projects become more transparent and manageable for all stakeholders. At the same
time, the new digital approach to project activities in no way rejects the achievements of
classical project management, but only helps to understand its deep aspects [1].

Digital collaboration has long been the standard for both large and small projects.
However, successful interaction often requires employees to have developed skills in digital
technology and thus requires constant training of project teams. The solution to this could be
the involvement of outsourcing companies in project management. Although this practice has
not yet become widespread in Ukraine, project outsourcing is considered the best solution for
large projects and programs worldwide, and the demand for project management outsourcing
is constantly growing. At the same time, the customer of project management outsourcing
gets transparency of project management, the ability to manage a large number of projects

simultaneously and minimize risks due to "strict” contractual terms with the supplier.
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The digital economy is changing the approach to doing business, as well as the
requirements for marketing, sales and service management systems; document management
and personnel management systems, and other corporate applications. However, digitalization
should be considered as a tool, not a goal, so each company needs to form a common strategic
vision of digitalization processes, to determine the values and objectives of change [2]. The
purpose of the digital transformation of project management is to implement a successful
long-term business strategy of the enterprise on an innovative basis, which involves the
intensification of innovative development and the transition of work processes to a
qualitatively new level.

Digital conversions are a challenge. Countries that have reached the highest level of
digital maturity have had to deal with complex cultural, organizational, and technical
problems, and only a project-oriented transformation of all these factors into concrete results
has made these transformations successful [3]. In order to become digital leaders in specific
areas of the economy today, it is necessary to identify priority digital projects that
implemented by professional project teams. However, there are still issues outside the
discussion regarding the impact of digitalization on changes in the priorities and values of
modern society, the construction of qualitatively new management models based on modern
digital technologies.

Since any system develops according to certain laws, the development strategy
requires consideration of these laws of development, namely the definition of the system life
cycle stage, the level of dominant values, and the ability of its collective intelligence to create
new value products. The most important achievement of project management development is
manifested in its three levels structuring: project portfolio, programs and individual projects.
The relationship between portfolios, programs and projects is such that the portfolio is a set of
sub-portfolios, programs, projects and other works to achieve strategic goals. Programs
consist of subprograms, projects, or other works that are managed in a coordinated manner to
support the portfolio. In Ukraine, at the level of project portfolios, public administration is
virtually absent, because at the tactical level, the system of public administration does not
correspond to changes in the environment. Applying methods of selecting, balancing and
evaluating the project portfolio, as well as reviewing and improving the strategy, public
administration must flexibly address conflicting requirements that will maximize the
aggregate value of any system.

At present, the logical-structural approach to the development of systems has been

developed to the level of clear algorithms, which are successfully used in the process of
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strategic and tactical planning. That is why there is an urgent need for civil servants to master
these effective tools for integrating strategic and tactical planning for the development of the
system at any level. The combination of the two approaches (strategy and tactics) ensures
effective functioning in the long run and rapid adaptation to changing environmental
conditions. The introduction of professional project management at the tactical level for the
strategy implementation can increase the efficiency of strategic activities and control the use
of the state’s resources. At the same time, the success of targeted programs and projects of
socio-economic development should be measured not only by the economic component, but
also by the values that affect the sustainable development of the regions.

According to the tendency of the general humanization of educational processes
around the world, the individual development of human potential is becoming increasingly
important. This is why, in the twenty-first century, talent management has become a more
important science and has attracted the attention of many institutions. Talented people who
are able to show initiative, creativity and high quality performance can define highly effective
organizations [4]. In higher education environments, their talented people who are able to be
proactive, creative and proactive also define high-performing organizations. The point is that
in the 21st century, a competitive advantage can be maintained by attracting, developing and
retaining highly qualified specialists in key positions. Therefore, the reform of higher
education in Ukraine should be carried out taking into account the new requirements for talent

management.
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SMART CITY INTELLIGENCE SYSTEM: INFORMATION AND ORGANIZATION
SUPPORT

The research is devoted to the problem of the smart city intelligent system
development. The concept of a smart city is analyzed. The challenges cities face as they adopt
the smart city concept are examined. The latest research on smart city Key Performance
Indicators are systemized and the concept of the smart city intelligence system is developed.
Special attention is given to the different measurement methodologies to capture the impact of
smart cities, including the Smart City Index and Smart City Strategy Index. The information
support organizational change for the smart city intelligence system implementation are

suggested.

1. Introduction

Based on the United Nation’s population forecast the world population is expected to
increase by 2 billion persons in the next 30 years, from 7.8 billion currently (2020) to 9.7
billion in 2050 (68% of the world population is projected to live in the urban areas by 2050).
Digitalization is a key rend in urbanization over the coming years is crucial to the
implementation of the 2030 Agenda for Sustainable Development. One of the great
contributions of the digitalization, particularly due to telecommunication infrastructure, is to
the development of the so-called smart cities (the intelligent city is the equivalent term in
languages derived from Latin), which are cities that invest in social and human capital, urban
mobility, modern communication infrastructure facilities, and technology, including the
sensible management of natural resources, through participatory governance. Measuring and
analyzing the Key Performance Indicators (KPIs) for monitoring and assessment the smart
city performance is the important stage of a smart city planning. In this context, this study
discusses the development of the information and organization support of smart city

intelligence system development.
2. Analysis of recent research and publications

The concept of smart city has been shaped in the literature that spans over 30 years,

since the first references to the idea of smart cities at the end of the 1980s to the current
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explosion of smart city publications. This terminology referred to a "direct association
towards optimal, positive, and sustainable development of a town, city, or region™ (Lindskog,
2004) [1]. Also, at the same time, the concept of digital cities was used, in a time where the
general assumption was that many problems would be solved by simply distributing
technology around the cities. Internet technologies are used to empower citizens and
organizations in developing innovative and collaborative solutions that make cities more
efficient, sustainable, and inclusive (Mora et al. 2017) [2].

According to Zubizarreta, Seravalli, and Arrizabalaga (2015), several factors are
characterizing smart cities, such as citizens fully participating in public life; quality of life,
and participatory governance, emphasizing the transparency in the use of public resources [3].

In our research we inentifined the following approaches for the "smart city” definition,
namely economical, social, ecological, technological and institutional.

Nowadays, an analysis of the ontology of many formal definitions of "smart city” and
"intelligent city" reveals that three blocks of entities characterize this concept: (1) the city,
citizen, user, activities and infrastructure and flows in cities; (2) the information, knowledge,
intelligence and innovation institutions and processes within cities; and (3) the smart systems,
urban technologies, the Internet, broadband networks and e-services of cities [4].

Thus, summarizing the approaches, the concept of "smart city" is defined as a
comprehensive and multifactorial municipal system based on the full use of information and
communication technologies by effective integration of physical, digital and human
subsystems in an artificial environment to solve current problems of the city and to deliver its
sustainable, prosperous and inclusive future in the economic, social, environmental and
institutional spheres and improving the safety, comfort and quality of life for its citizens in the

future.

3. Formulating the goals and tasks of the research
The research is devoted to the investigation of the information and organization
support of smart city intelligence system formation. To achieve this goal, the following tasks
were fulfilled: the concepts of the smart city were analyzed; the methodological approaches
for measuring smart city Key Performance Indicators (KPIs) are systemized, on the base of
theoretical, methodological, and organizational background the smart city intelligent system
on the base of Balanced Scorecard (BSC) is developed. It adopts case study methodology,

data collection, and mixed-method data analysis.
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4. Presentation of the main research material
There are a lot of different approaches to evaluating smart city KPIs. Literature has
focused on different measurement methodologies to capture the impact of smart cities.
Among the smart city KPIs solution the most widely used are the following indexes:

— Smart City Index (created by the IMD World Competitiveness Center’s Smart City
Observatory, in partnership with Singapore University of Technology and Design (SUTD),
ranks 102 cities worldwide) is based on a survey of 120 residents, chosen at random, in each
city. Each survey has 40 questions, mainly focused on infrastructure and technology and
relating to health and safety, mobility, activities, opportunities for work and education, and
governance. Citizens were also asked about their attitudes to the use of personal data, facial
recognition and overall trust in local authorities. A final question asked them to summarise
the perceived priority areas out of 15 possible options. The cities’ scores were tallied and each
was given a grade from AAA to D. Singapore and Zurich were the only cities to receive AAA
scores. Sixteen cities appear in the A range, 48 in the B, 32 in C and six in D. Following the
IMD Smart City Index 2019 top 10 cities are Singapore, Zurich, Oslo, Geneva, Copenhagen,
Auckland, Taipei City, Helsinki, Bilbao, and Dusseldorf.

— Smart City Strategy Index (founded by Roland Berger) is systematically analyzed 87
urban centers around the globe (39 in Europe, 26 in the Asia-Pacific region, 17 in North,
Central, and South America, and 5 in the Middle East and Africa), which were selected based
on published smart city strategies and other policy papers. Cities were of all shapes and sizes:
18 had under half a million inhabitants, 39 had up to 2 million, and 30 had over 2 million.
Evaluation criteria: action fields (weighted 50% in final evaluation), strategic planning (30%),
IT infrastructure (20%). Action fields refer to the scope of the applications and services that
make up the overall smart city strategy. Action fields with equal weighting divided into six
core areas: smart education, smart health, smart government, smart mobility, smart energy,
and smart buildings. Strategic planning refers to the city's ability to execute its smart city
strategy. It divided this into an implementation plan and schedule (30%), coordination (30%),
budget (20%), and target group and stakeholders (20%). IT infrastructure refers to the
technological basis for the city's smart operations. It divided into the city's IT policy (70%)
and Internet connectivity (30%). In accordance with Smart City Strategy Index 2019, Vienna
heads the ranking, with Chicago and Singapore close behind.

The suggested smart city intelligence system is based on the smart city KPIs from the
building blocks of smart cities: knowledge skills, innovation ecosystem features and digital
spaces for the baseline condition; measuring efforts by investments and use of broadband,
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ICT, and e-services; and documenting the outcome on typical subsystems of cities, such as the
urban economy, quality of life, infrastructure, and government using widely accepted
indicators (following the international standard 1SO 37120:2014) [4].
We suggest the application of balanced approach to the smart city intelligence system
formation. A balanced approach in the municipal sector must look at four areas of
resposibility, some of which correspond to the original concept of the BSC: public

governance, operational, supporting, and client responsibilities (fig. 1).
]
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Fig. 1. Framework of Smart City Intelligence System Development

The smart city strategy should be based on the set of guiding principles, that include
visionary (establish a clear, compelling and inclusive vision for the city); citizen-centric (to all
aspects of service design and delivery); digital (integrative and inclusive digitization of city

spaces and systems); open and collaborative (openness and sharing in the way the city works).
The smart city mission needs to be principle-based and should be addressed at an early

stage in development of the city vision and [smart city roadmap.
Development and delivery of a successful smart city strategy requires collaboration

and change across a wide range of individuals, communities and organizations over a

sustained period of time.
In this contectst the operational responsibilities combine key city-wide governance and

delivery processes. To be successful in this area the key aspects of governance, planning and
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decision-making need to be managed at a whole-of-city level including public value chain
analysis for measure time, cost, quality, and quantity of delivery processes and establishment
of an operating model which balances the need for city-wide management on the one hand
and local innovation on the other.

Supporting responsibilities are based on the effective stakeholder collaboration.
Establishing a process of sustainable change and smart city programmes development
requires a critical mass of stakeholders inside and outside of the city administration to be both
engaged and supportive. Also the city authority must drive improvements to its own services
through the application of smart data and more citizen-centric ways of working

In conditions of increasing digitization of city services and of city assets client
responsibilities are besed on the engagement of citizens and businesses as owners as the
participants in the creation and delivery of city service on the base of citizen-centric service
management The city authority itself (together with other major service deliverers in the city)
has a responsibility to to accelerate the externally-driven innovation, to design and deliver city
services on the digital level, to create new sorts of public value.

Custermer satisfaction is particularly important to public-sector organizations, since
one of tge customer — the taxpayer — is the source of funding.

Also taking into account that smart city programmes face significant risks to
successful delivery, the critical success factors for smart city programme should be identified,

measured and managed.

5. Conclusion

Digitization requires a comprehensive, adaptable concept of a smart city and smart city
strategy development.

"Smart city” in the context of ensuring the sustainable development is viewed as a
comprehensive and multifactorial municipal system, which is:

- the city of smart people;

- the living space of great comfort;

- the economically viable urban system of generation and efficient distribution of public
goods, capable of accelerated development and improvement by combining the possibilities
of full-fledged financial security with technological saturation and social readiness for self-
development;

- the city which operates on the base of open, city-wide, service-oriented, interoperable

IT platform.
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The Smart City Intelligence System as defined as the system of information and
organization support of smart city strategy development on the outcomes-based approach to
benefits realization, covering the following elements: benefit mapping; benefit tracking;
benefit delivery

The smart city intelligence system should include a clear statement of objectives, define
smart city Key Performance Indicators that account for the entire process of urban
intelligence, and combine a policy-focused and city-focused approach. Smart city intelligence
system is the integrated approach that brings together areas traditionally viewed as separate:
energy and mobility, government and health, education and environment, etc. This approach
affects all parts of the city administration, which is difficult to coordinate in condition when
the different functions each take their own approach to digitization. A solution to this
challenge is to set up a central function or office with responsibility for coordinating and
cross-linking digitalization activities. On the base of international experience, it is clear that
cities that have Chief Information Office (CIO) or Chief Digital Officer or (CDO) reap
considerable benefits (for example Amsterdam, Vienna and Seoul). Thus, the creation of
central individual or office looking after digitization makes it much easier to coordinate the
various smart initiatives in accordance with smart city intelligence system, which should be

taking into account on the further research.

References

1. Lindskog H. Smart communities initiatives. Proceedings of the ISOneWorld Conference.
2004. URL: https://www.researchgate.net/profile/Helena_Lindskog/publication/228371789
_Smart_communities_initiatives/links/549812230cf2519f5aldb56d.pdf

2. Mora L., Bolici, R., & Deakin M. The First Two Decades of Smart-City Research: A
Bibliometric ~ Analysis.  Journal ~ of  Urban  Technology.  2017. DOI:
http://dx.doi.org10.1080/10630732.2017.1285123

3. Zubizarreta 1., Seravalli A., & Arrizabalaga S. Smart city concept: What it is and what it
should be. Journal of Urban Planning and Development. 2015. 142(1), 1-8. DOI:
https://doi.org/10.1061/(ASCE)UP.19435444.0000282

4. Komninos N. Smart Cities. In Warf, B. (ed.) The SAGE Encyclopedia of the Internet.
2018. P. 783-789. Sage Publications. DOI: http://dx.doi.org/10.4135/9781473960367.n229

5. Smart City Emergence. Cases From Around the World. 2019. 484 p. DOI:
https://doi.org/10.1016/C2017-0-03541-3

22



Rach V., Zhuk Yu., Medvedieva O.
Scientific school "VARIORUM"
"KROK" University, Kyiv

VERIFICATION OF HYPOTHESES FOR NUMERICAL DATA OF CUMULATIVE
INDICATORS OF SOCIO-ECONOMIC SYSTEMS USING THE PIRSON
CRITERION

A method is proposed to construct a theoretical equation reflecting the change in
cumulative indicators over time based on experimental data, which are presented in tabular
form. The theoretical equation is used to calculate y* -statistics. Using the case of changes
in the global level of profit from public cloud services during 2019-2022 (forecast), it was
concluded that the differences between the nature of the increase in profit for various cloud

services are not accidental.

In the period of mass digitalization of all and everything, there is an increasing need
for methods to process numerical data of cumulative indicators of socio-economic systems
(SES) of various scales to analyze the dynamics of their change. Cumulative indicators
include those that are calculated either by summing up its value for each element of the SES
(for example, indicators of the volume of production of certain types of products in the region
over years), or as a weighted sum of the group evaluation indicators (for example, the Global
Innovation Index is calculated as a weighted sum of the scores of two groups of indicators:
innovation input and innovation output [1]). These methods are needed in the first place to
obtain information that is used in deciding on the SES development solutions.

Statistical tables are one of the most widespread and comfortably perceived forms of
data presentation. A large number of such tables contain cumulative indicators, which are not
in the calculation method, but in their essence, are statistical. For such indicators, it is almost
impossible to obtain information based on the entire general population (all SES elements).
One of the first questions to answer when starting to work with such tables concerns whether
the changes in the dimensional data given in the table are the result of the influence of random
factors on all entities, or not?

The question posed is similar to the question to which the answer is sought when
applying the Pearson independence criterion. The popularity of this criterion is due to the fact
that it is nonparametric, i.e. it does not require any assumptions about the shape of the

population distribution or the distributions of sample statistics. In addition, the criterion can
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be used in working with variables that have many categories or values that can belong to any
measurement scale. The criterion of independence is applied to a contingency table, each cell
of which reflects the number or proportion of cases corresponding to combinations of values
of variables located in the rows and columns of the table.

We will use the method of analogies and transfer the logic of applying the Pearson
criterion to tables in which the cells contain not the number of observations, but the values of
To do this,
independence/dependence between the patterns of development of various cloud services at
the global level during 2019-2022. The initial data (Table 1) which are taken from [2], are

the cumulative indicators. we will solve the applied problem of

analogs of the observed frequencies in the contingency tables [3].

Table 1
Revenues p;; from public cloud services worldwide
2019 | 2020 | 2021 |, 2022 Share
. ) forecast in total
Public cloud service sum profit
1 2 3 4 o
_ ]
Cloud Business Process | o 015 | 43438 | 46,287 | 49,500 | 184.446 | 0157
Services (BPaaS)
Cloud Application 37512 | 43,498 | 57.337 | 72,022 | 210369 | 0,180
Infrastructure Services (PaaS)
Cloud App('bl‘;gg‘)’” SeIVICES | 102 064 | 104,672 | 120,99 | 140,629 | 468,355 | 0.400
Cloud Managementand | 1) ga0 | 14663 | 16,089 | 18,387 | 61,975 | 0.053
Security Services
Cloud System Infrastructure |,/ 47 | 50393 | 64294 | 80,98 | 240,124 | 0.205
Services (laaS)
Desktop as a Service (DaaS) | 0,616 1,203 1,951 | 2,535 6,305 0,005
Total Market 242,697 | 257,867 | 306,948 | 364,062 | 1171,574| 1,000

*totals may not add up due to rounding; = infrastructure as a service;

PaaS = platform as service; SaaS = software as a service.

As one can see from Table 1, over the course of four years, profit for each service
increased. This can be seen as a general trend across all services. At the same time, the share
of profit in total profit for four years varies significantly between services. Following the
logic of forming statistical hypotheses for our case, they can be presented in the following
form. HO: the differences between the patterns of increase in profits for different cloud

services are accidental; H1: the differences between the patterns of increase in profits for
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different cloud services are not accidental. Hypothesis H1 is always considered as a research
hypothesis.

The application of the Pearson criterion for the problem under consideration
presupposes the presence of expected (theoretical) values of profit by years, which would
correspond to the state of randomness of the difference in the increase in profit of various
cloud services. To determine them, the following sequence of procedures for constructing
(rather than deriving) a theoretical equation is proposed:

- determination of marginal specific weights o; by types of variables (in our case, types
of cloud services) to the total amount of the variable indicator across the entire table (total
profit $ 1171.574 million);

- bringing all values of the table p;; to a normalized form according to the value of the
first time period p; ;;

- the choice of the general form of the regression equation based on the graphical
analysis of the nature of the change in the normalized data for the i periods (1, 2, 3, 4) (in our
case, the quadratic equation of the form (a X i? + b X i + ¢));

- determination of the values of the coefficients of the form a;;, b;j,c;; for each j-th

type of service;

- calculation of the reduced values of the coefficients a;;, b;j,¢;; by multiplying each
coefficient a;j, b;j, ¢c;; on o,

- determination of the coefficients of the theoretical equation, which describes the
expected values of the indicator, by summing the given values by j;

- calculation of the expected values of the indicator p; ;¢ for each ij cell.

The implementation of the above procedures made it possible to obtain a theoretical

equation (0,044i* — 0,038 +0,988), and based on the given p;; and calculated p;;®

values, to calculate y* -statistic equal to 25,44. Comparing it to the critical value of 22,31 (at

a significance level of 0,1) led us to conclude that H1 was accepted as a working hypothesis.
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ON ONE METHOD FOR IDENTIFICATION OF NON-STATIONARY OBJECTS
UNDER UNCERTAINTY

The solution of many problems of identification, control and management of dynamic
non-stationary objects is carried out under conditions of uncertainty regarding the parameters
of the object itself and the environment, which manifests itself in the form of controlled and
uncontrolled disturbances and disturbances of various nature, is one of the central problems of
modern control theory [1-4].

The efficiency of the synthesized digital adaptive controllers significantly depends
both on the features of the controlled processes and on the level of a priori and current
information about external disturbances. It is the shortage of this information that posed the
problem of adaptive identification, control and management of dynamic non-stationary
objects in conditions of normal functioning and current uncertainty about disturbances acting
on the object, using tunable training models.

At the same time, most of the really existing adaptive control laws are closely related
to the optimization of some analytical criterion, which is somehow connected with one or
another law of the distribution of disturbing influences, which in turn, as a rule, are assumed
to be stochastic, although in many situations this is a long way off. not this way. Real
uncertainty implies a really lack of information about the nature and characteristics of
disturbances (other than their limitations).

The report proposes a consideration of identification algorithms, which are essentially
a modification of exponentially weighted RLS for systems with limited noise of unknown
nature and algorithms with finite memory. Such algorithms assume previously known upper
bounds of noise and are designed to identify non-stationary objects with constant parameters.
Using the proposed method, it is possible to minimize the weight function according to two
criteria. One criterion is fixed by the user and exponentially weighted in relation to the
accumulated information. The effectiveness of the created control systems for real objects
largely depends on the quality of the mathematical models of the objects under study used in
this case. The models obtained as a result of solving the identification problem should, on the
one hand, adequately reflect the properties of these objects, and on the other hand, be

26



sufficiently simple and convenient for synthesizing a control algorithm. In turn, the quality of
solving the identification problem significantly depends on the amount of a priori information
about the properties of the object under study and the acting signals and noises.

Most of the existing identification methods assume the presence of such information in
the form of a known noise distribution density or information about the belonging of an
unknown density to some class of distributions. This information makes it possible to
unambiguously select an identification criterion and apply well-developed methods to find its
extremum. However, there is often no information about the statistical properties of signals
and interference, and the researcher has information only about their levels.

A computational procedure for estimating the parameters of a non-stationary object
based on the ellipsoid method is proposed].

Estimating the parameters of an object in the absence of a priori information on the
statistical properties of signals and noise is a complex problem, the solution of which can be
divided into a number of stages associated with both active and passive experiments. If the
planning of an experiment can be carried out using standard methods of linear programming,
then for the estimation of unknown parameters it is necessary to develop new methods, which,
as the research results show, can be based on the method of least squares. In this case,
however, the estimation accuracy depends on the parameters of the noise present in the
measurements, which are usually unknown. In this regard, data processing in the passive
experiment mode should be carried out using two estimation procedures, one of which is
necessary to determine the real noise boundaries, and the other, using the results of the first,
to obtain directly the desired estimates. Despite the seeming complexity of the estimation
process, the results satisfying the researcher can be obtained with lower computational costs

compared to statistical methods.
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MODELING OF ORGANIZATIONAL MANAGEMENT SYSTEMS IN
INTELLECTUAL ENTREPRENEURSHIP

The reasons of low innovative activity of domestic enterprises of intellectual sphere
are analyzed in the work; aspects of modeling of economic and organizational system in
intellectual business are considered; recommendations on the selection and diagnosis of the
effectiveness of the organizational structure of enterprise management, recommended the use
of Agile principles in the organization of management of intellectual and innovative

enterprises.

In today's world, economic development is not determined by natural resources or
industrial production, but by the ability of businesses to implement new ideas to meet
consumer demand for innovative products or intellectual services.

An intellectual economy is being formed, which studies the theory and practice
of the functioning of market structures and the mechanisms of interaction of economic entities
related to intellectual capital. It studies the organization of business activities,
covering organizational forms and legal bases of business, methods of pricing and
valuation of intellectual product, means of mobilization of intellectual capital,
modern accounting system, financial relations and the procedure for concluding
agreements [1].

Representatives of intellectual entrepreneurship choose a way of economic growth
based on the formation and commercialization of an intellectual product, the use of
intellectual property rights to create innovative products, the formation of competitive
advantages and profit.

The low innovative activity of domestic enterprises in the intellectual sphere is due to
various reasons, the main ones are: the orientation of the economy to invest in the
development of production, rather than to intensify innovation; lack of developed
infrastructure of the innovation market; focus on the import of high-tech equipment,
insufficient attention to the development of its own scientific and technical potential; weak
state support for innovation; lack of effective organization of intellectual and innovative

activities within enterprises.
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Modeling of organizational management structures for enterprises of the intellectual
sphere should be carried out taking into account the set of subsystems that form the economic
and organizational system of the enterprise.

The structure of the economic and organizational system should include:
organizational and management subsystem, which is part of the organizational management
structure of the enterprise, the structure of the main activity and forms of its organization, as
well as management methods; internal economic mechanism; subsystem of planning,
accounting, analysis, control and regulation of the enterprise; subsystem of the total
intellectual potential of the enterprise; motivational and legal subsystem. This structure will
provide the optimal ratio between its components in the form of quantitative and qualitative
indicators, which will determine its adaptive properties, which can be adapted to changing
conditions of the enterprise in the internal and external economic environment [2].

Small, highly specialized organizations are most conducive to innovation. Their
organizational management structure are the most mobile and sensitive to modern scientific
and technical trends and organizational and economic innovations. These structures are
adaptive.

But for the introduction of innovations systematically, especially in enterprises of
intellectual and innovative sphere, it is necessary to build such units of organizational
management structure, which would be able to work constantly, flexibly restructure in
accordance with changes in tasks and conditions, monitor the latest achievements
of STP, justify innovations and their legal support and implementation.
Decentralization in decision-making, low level of formalization and regulation of
management work have a positive impact on the intellectual potential of the organization.
Therefore, conglomerate-type  structures are more suitable for intellectual
entrepreneurship.

The conglomerate type of organizational management structure is very popular among
entrepreneurs in knowledge-intensive industries, where you need to quickly switch to new
products and stop the production of obsolete products. They are characterized by a high level
of decentralization of power, the possibility of rapid diversification with minimal disruption
of existing ties in the conglomerate; minimal dependence between the components of the
conglomerate. These are structures that tend more towards the decentralized type, which
causes certain shortcomings that are inherent in this structure, namely the difficulty of
maintaining the overall image in terms of sufficient strategic freedom; unit autonomy can

block the achievement of the benefits of a strategic combination [2].
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Also in the intellectual business it is expedient to use approaches of project management.
One of these is the Agile approach, a group of methodologies that share common values and
principles, also called philosophy. The essence of these principles is as follows: in the first place
are people and the interaction between them, which are more important than processes and tools;
creating a working project, more important than excessive, albeit comprehensive documentation;
cooperation with the project customer is more important than agreeing on the terms of the
contract; readiness to make changes and improve the project, more important than compliance
with the approved preliminary plan [3].

Today, enterprises of innovation and intellectual sphere use Agile principles in the
organization of management, because this approach provides: first, the digitalization of all
processes, and secondly, there is an intellectual rethinking of creating an innovative product
or service by each employee; third, the transition to a new type of organizational structure;
fourth, the very way the company operates is changing, namely project teams are flexibly and
quickly formed and disbanded, there is no hierarchy of positions, as dominated by horizontal
links that ensure the efficient use of individual human capital of each employee, changing
attitudes to recruitment, career, ways of motivation. Thus, the creation of so-called Agile
organizations will contribute to further decentralization, accelerate information exchange,
provide feedback between project teams, flexible adaptation to market changes, customer
satisfaction, performance management and unique competitive advantages.

As recommendations for effective management of enterprises in the intellectual
sphere, it can be noted that:

1) when modeling the economic and organizational system of the enterprise of the
intellectual sphere, it is advisable to start with the creation of: organizational subsystem;
subsystems of planning, accounting, analysis, control and regulation of enterprise activity;
subsystems of the total potential of the enterprise; motivational and legal subsystem;

2) when choosing the type of organizational structure of management it is advisable to
use an integrated approach that combines different types of adaptive organizational structures
and provides complementarity of one structure to another for more efficient use of both
material and intellectual resources, increases the competitiveness of the enterprise in
achieving goals and profits, minimizes the shortcomings of each type of organizational
structure;

3) it is recommended to periodically diagnose the effectiveness of the organizational
structure of enterprise management, which involves analysis and evaluation of compliance of

the organizational structure and management system with strategic goals and tactical tasks to
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be solved at a particular enterprise. Business tools for adjusting (improving) the system are
reorganization measures, based on the analysis and evaluation of the results of the
enterprise [4].

4) the use of Agile principles in the organization of management of intellectual and
innovative enterprises, restructuring of the organizational structure of management, which
will change the innovation culture and approaches to forming a team of managers, setting
strategic goals, mission and vision of the company.

Summing up, it is possible to state that there is a steady trend of transition from rigid
forms of organizational structures to more flexible and mobile. These changes primarily occur
in the enterprises of the intellectual sphere, due to the creation of an intellectual product.
Rapid processes in the economy and the innovation market require intellectual entrepreneurs
to find new forms of enterprise management that would have the optimal ratio between
decentralization and centralization, on the one hand could flexibly adapt to changes in the
innovation market, and on the other were a cohesive organization has a common image in

achieving strategic goals.
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A3zaposa I. b.
Ooecvbkutl  peciOHANbHULL  THCIMUMYM — 0epiCcaA6Ho20  YNpaeiinHa — npu  [lepocagnomy
yHigepcumemi "Odecvra nonrimexuixa"

MOAEJIOBAHHA ITPOCTOPOBUX CUCTEM JJIAA OHIHKHU CTAJIOCTI
IMPOCTOPOBOI'O PO3BUTKY

The study reveals the basic principles of modeling spatial systems to assess the
sustainability of their development. The existing methods of project analysis do not provide a
comprehensive vision of the project activity contribution to ensuring the sustainability of the
spatial system development, which is required by law. Based on the process, indicative and
model approaches, a model of a spatial system is proposed that allows a three-stage
assessment of the spatial development sustainability for selecting the optimal project actions.

"

3a BU3HAUEHHAM JAesKkuX (paxiBiiB, "...MPOEKTHUI aHai3 - OJUH 3 OCHOBHUX BH/IIB
poOIT (MeTOA MOCHIKEHHS), III0 BUKOHYETHCSI 1HII[IATOPOM MPOEKTY Ha MepeIiHBECTUITIHHINA
cTajii TPOEKTYy 3 METOI0 BH3HAYEHHS COIIAbHO-CKOHOMIYHOI €(EeKTUBHOCTI MPOEKTY,
KOMILJIEKCY PU3MKIB, JOIUIBHOCTI peani3amii IpoekTy i opranizauii iforo ¢inancysanus" [1].
Ane, 3a pe3ynpTaTaMu MOINEpeIHIX docHikeHb [2], B cdepi MpoCTOPOBOTO PO3BUTKY
MIPOBEICHHS TIPOEKTHOTO aHalli3y Ha ChOTOJIHI MOTpeOye BU3HAUCHHS HE JIUIIE COIIabHO-
€KOHOMIYHUX TTOKa3HHKIB, ajie¢ ¥ OIIHKK BIUIMBY MPOEKTHUX il HA CTATICTh MPOCTOPOBOTO
po3BuTKy. He 3Bakatouu Ha Te, 10 B JOCTIPKEHHSX BITUM3HSHUX HAyKOBIiB B.M. babaeBa,
B.M. MonokanoBoi, B.A. Pauda, C.I. YepHoBa Ta NesSKUX IHIIMX, BUCBITJIIIOIOTHCS OKpEMi
aCMeKTH TMPOEKTHOI MisUTBHOCTI B cdepi PO3BUTKY TEPUTOPIH, KOMIUIEKCHA METOIOJIOTis
YIPaBIIHHS MMPOCKTAMHU Ta MpOrpaMaMu CTajoro PO3BUTKY TEPUTOPIN MOKH HE po3pobiieHa.
30kpemMa, JOMOBHEHHS TMOTPEOYIOTh ICHYIOYl IHCTPYMEHTH TIPOEKTHOTO  aHaji3y.
BinokpemiieHi aHali3u €KOHOMIYHOI, €KOJIOTi4HOi Ta COLianbHOI €(PEKTHBHOCTI NPOEKTY,
IPOTIOHOBAaHI B ICHYIOUMX METOAAX, Xoua 1 3a0e3MeuyroTh HEeOOXiHY OLIHKY HaCIiIKiB
TAKOro0 TMPOEKTY Yy BIAMOBIAHUX cdepaxX, MpoTe, HE CIPHUAIOTH OTPUMAHHIO KOMIUJIEKCHOTO
0aveHHS BHECKY MPOCKTHUX il y 3a0€3MeUeHHs CTAIOCTI PO3BUTKY MPOCTOPOBOI CHUCTEMH,
JUTSL SIKOT Taka HEeOOXiTHICTh 3akKpillieHa 3aKOHOJaB40. BupimeHHs i€l 3aqadi y 3araabHUX
pucax OyIio 3MIHCHEHO B paMKax IbOTO JOCTIIKEHHs Ha 0a3i MPOIECHOTO, iIHANKATHBHOTO Ta
MOJIEJILHOT'O M1IXO/IB.

OcHOBOIO MMOOYIOBH MOJENI TPOCTOPOBOI CHUCTeMH, Ha 0a3l SKOi MPOMOHYETHCS

OLIIHIOBATH CTAJICTh PO3BUTKY IPOCTOPOBOI CUCTEMH IiJl BILTUBOM MPOEKTHUX i, € pO3TIIs
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MPOCTOPOBOI CHUCTEMH SIK BIJKPUTOI (B3a€MOJiIOYOi 3 OTOYEHHSM), I[iJIe-BH3HAYCHOT
(cripssMOBaHOI Ha JIOCSTHEHHS IUIEH PO3BUTKY), MWHAMIYHOI (Takoi, IO 3MIHIOE CBOI
nmapamMeTpu y 4Yaci), B3a€MHOI (Takoi, IO CKJIATA€ThCA 3 EKOHOMIYHOI, COIliabHOI Ta
exosioriunoi migcucreM. KoxkHa 3 1uX MiACHCTEM NpPU LBOMY PO3MIISHYTa SIK KOMILJIEKC
nporieciB meperBopeHHs "BxoaiB" y "Buxoau". OCHOBHUMH MPUITYIICHHSIM JaHOI MOJIETI € Te,
10 TPOTATOM KUTTEBOTO IUKIY IMPOCTOPOBOI CHCTEMH 3aJHMIIAIOTHCS HE3MIHHUMH Taki ii
XapaKTEPUCTUKH: IMIJICHCTEMHU Ta iX €JIeMEHTH; TreorpadiuHe po3TallyBaHHS Ta MeEXI
MIPOCTOPOBOI CUCTEMH, BKJIIOYAIOUM HE3MIHHICTH 1i MEX; IIJIi 1M0J0 3a0e3MedYeHHsT CTaloCTi
PO3BUTKY IMPOCTOPOBOI CHCTEMH. YCi iHIII XapaKTEPUCTHUKU MPOCTOPOBOi CUCTEMU MAIOTh
TEHICHIIIIO 10 3MIHU Yy Yaci, y TOMY YHCIIi — M1l BILTABOM MPOCKTHHX M.

[Tepenix ingukatopiB "BXomiB", "BHXOAIB" Ta BHYTPINIHHOTO CTaHy KOXXHOI 3
HiJicCUCTeM MOXe OyTH BHU3HAYEHHM Yy KOXXKHOMY KOHKPETHOMY BHIIQJKy IPOBEICHHS
IPOEKTHOTO aHajli3y METOIOM eKCIepTHUX omiHok. [Ipu npomy "Bxomu" Tta '"BUXOIu"
miicucTeM OOMpPalOThCA TaKUM UYMHOM, 1100 BOHM YTBOPIOBAJIM MapH, fKi MOXYTb OyTu
CIIBBITHECEHI 3a TIPEJAMETOM BHUMIPIOBAaHHS Ta OJIWHUISIMH BuUMipy. Hampukman, B
eKOJIOTIuHINi cdepl MomaiOHy mapy MOXYTh CKJIAcTH "BXOIU" y BHIJISII OOCSTIB pecypcis,
CIIO’KMBAEMUX CUCTEMOIO 3a piK, Ta "BUXOAU" y BUIIIAI OOCSTIB MOHOBJICHHS BiJMOBIIHUX
pecypciB, 3a0e3neuyBaHnX B MPOCTOPOBIN cucTeMi 3a Toi ke mepion. [loniOHuil miaxin, Ha
BIIMIHY BiJl JeSKHX IiCHYrO4HMX [3], mpu 31IiIHCHEHHI OIIHKA €(QEeKTHUBHOCTI HE MOTpedye
BUPAXXEHHS YCiX OIIIHOK B I'POIIIOBOMY €KBIBAJIEHTI, SIKE TYyX€ YCKIIATHIOE TIPOIIEC OIIHKHA. Y
IPOMIOHOBAHOMY METO/1 BIJMOBITHI 1HIUKATOPU MOXYTh MaTH OyAb-Ky PpPO3MIipHICTb,
npoleHTHE a00 pEHTHHTrOBE BUpPaXEHHSA. BaromicTb TOro 4u IiHIIOTO I1HIUKATOPY NpU
OIliHKaX e()EKTUBHOCTI MPOIOHYETHCS BPAXOBYBATH 3a JOIMIOMOI'OIO BaroBOro KOEQIIiEHTY,

n_n

10 BCTAHOBJTIOETHCSI METOJIOM €KCIIEPTHUX OIIIHOK ISl KOJKHOI mapu "Bxin"-"Buxin". 3riTHO
JI0 OJTHOTO 3 BU3HAYCHB, €PEKTUBHICTh € CITIBBIIHOMICHHSM MK JOCATHYTUM DPE3yJIbTaTOM 1
BUKOPUCTaHUMU pecypcami [4, c. 16]. TakuM YMHOM, €PeKTHUBHICTH MPOCTOPOBOI CUCTEMH B
€KOHOMIYHIHN, COIiaNbHIM Ta eKOJOTiuHilM MmiacucTeMi MOke OYTH K y35Te 13 BCTAHOBJICHUM
BaroBUM KOe(DIIIEHTOM CITIIBBIIHOIICHHS MDK OTPHUMaHUMH Yy BHIJISAAI "BUXOMIIB"
pe3yJibTaTaMH Ta BAKOPUCTAHUMH JIJIS LIbOTO "BXOJIaMH .

3BakarouMd HAa OJIHE 3 BH3HAYEHb CTAJIOTO PO3BUTKY SK 30aJIaHCOBAHOTO PO3BHUTKY
TPbOX cep — EKOHOMIUHOI, eKOJOriuHOi Ta couianbHOl [5], aHami3 CTaNOCTi PO3BUTKY
MIPOCTOPOBOI CUCTEMHU MOXKE OyTH 3[IIMCHEHHI Yepe3 OIIHKY piBHs AudepeHItiamii TeHIeHITII

PO3BUTKY TPHOX OCHOBHHX IT1JICHCTEM 3a JIOIOMOI'OI0 PO3paxyHKy G-KOHBEPIeHIIil, MiJ] SKOIO
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B MOJENli PO3yMI€ThCS MpOLEC 3MEHIICHHS audepeHiianii NoKa3HUKIB e()eKTUBHOCTI B
€KOHOMIYHIH, COIlaIbHIA Ta €KOJIOTIUHIHN MiACUCTEMAX.

Ha 6a3i moOynoBaHOi TaKUM YHHOM MOJIENI, OI[IHKA CTAJIOCTI PO3BUTKY MPOCTOPOBOL
CHCTEMH BUKOHYETHCS Y TPH €Talll, Ha KOXKHOMY 3 SIKMX BUKOHYIOTBCS OIliHKA €(DeKTUBHOCTI
B €KOHOMIYHI}, COLaNbHIA Ta eKoJoriuHii migcucremax. Ha mepriomy erami BH3HAYaeThCs
CTaJIICTh NOYaTKOBOT'O CYYaCHOT'O CTaHy IPOCTOpOBOi cucremu. Ha npyromy erari aHamizy
OIIHIOETBCSI CTAICTh IMPOCTOPOBOI CHCTEMH "0e3 MpoeKTy", TOOTO BHKOHYETHCS aHaIIi3
MIPOTHO30BAHOTO CTaHy MPOCTOPOBOI CHCTEMH 32 YMOBHU TOTO, 110 HAMIYEHI MPOEKTHI il 3 1i
pPO3BUTKY He OyIyTh peanizoBadi. lleli eran gae BIAMOBIAL HA TUTAHHS YU € CEHC BTPYYaTHUCh
y PO3BHUTOK IPOCTOPOBOI CUCTEMHU 3 METOIO 3a0€3MeUeHHS CTAIOr0 PO3BUTKY CUCTEMH Ta UM
3MaTHa CHCTEMa CaMOCTIHHO JOCSTTH IOTO CTaHy. Ha TperboMy erami, Ui KOKHOTO 3
MOXXJIUBUX BapiaHTIB peai3allii MPOEKTHUX 3aXOMdiB 3 PO3BHUTKY, 3a JOIMOMOTOI METOIY
CIICHapHOTO aHali3y, MoOyA0BU MPOCTOPOBOI iHGOpMAITiHHOT MO, a00 IHITUMHU METOJAMU
MPOTHO3YBAaHHS POOHTHCS OIIHKA €(PEKTHBHOCTI €KOHOMIYHOI, €KOJIOTIYHOi Ta COI[laIbHOT
MIJICKCTEM JIJIs1 KOXKHOTO 3 BapiaHTIB MPOCKTHUX Ai. BUCHOBOK 11010 BIUIMBY NMPOEKTHUX Iii
Ha 3a0€3MeUYEHHS CTAJIOCTI PO3BUTKY MPOCTOPOBOI CUCTEMHU POOHMTHCS Ha 0asi OIIHKU PiBHS
nudepenIianii TeHASHIIA PO3BUTKY TPhOX OCHOBHUX IIICUCTEM 32 JIOTIOMOTOI0 PO3PaXyHKY
o-koHBepreHiii. IlpeacraBieHHss pe3ynbTaTiB OLIHKMA CTAJIOCTI PO3BUTKY MPOCTOPOBOI
CHUCTEMHU 3a MOXJIMBUMH BapiaHTaMH pealni3allii IpoeKTy MoKe OyTH BHKOHAHO METOJIOM
"nmepeBa pimenp" (puc. 1), skwmit pekomenmoBaHo KepiBuunrBom PMBoK sk omun 3
IHCTPYMEHTIB MpeACTaBICHHs iHpOopMaLii Ipy aHami31 JaHUX.

B nocnimxeHHI pO3KPUTO OCHOBHI NPHUHIMIIM MOJIENIOBAHHS NPOCTOPOBUX CUCTEM
TSl TIPOBEJICHHS OI[IHKM CTAJIOCTI iIXHBOTO PO3BUTKY MiJI BILIMBOM MPOEKTHUX JIIH, 110 MOXKE
BUKOHYBaTHUCh B paMKaxX IPOBEJCHHS IPOEKTHOrO aHamizy. TakuM YWHOM, ocola, Mo
npuiiMae BIAMOBIJHE pIlIEHHS IIOJO0 1HIMIANIl TPOEKTYy YW MPOTpaMU 3 MPOCTOPOBOTO
PO3BUTKY, 3a0€3MeYy€eThCS B paMKax IPOBEIEHHS IMPOCKTHOTO aHaii3y HEOOXiTHOI IS
NPURHATTS YIPABIIHCHKOTO PILICHHS HATJSAHOIO iHPOPMALI€I0 00 BUMIPIOBAHOTO BKJIATY

MIPOEKTHOT AISUTPHOCTI Y BUPIIICHHS 3a7a4l 3a0€31eUEHHS CTaJIOCT1 PO3BUTKY TEPUTOPIH.
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Babeus 1. T'.
LlenmpanvHoyKkpaincoKu HAYIOHANLHULY MEXHIYHUL YHIBepCUmMem

MOJIEJIOBAHHSA BILIUBY TIHI3AIII PAHKY TPAHCIIOPTHUX MMOCJIYT HA
EKOHOMIYHU PO3BUTOK PETTOHIB YKPATHH

The level of the shadow sector in the market of transport services of the regions of
Ukraine in 2013-2019 was estimated based on the calculation of the shadow economy ratio
for the type of economic activity "Transport, warehousing, postal and courier activities™ by
the method of "unprofitable enterprises™. The influence of the shadow economy coefficient of
the transport services market on the main indicators of economic development is estimated

using regression analysis of panel data by regions of Ukraine in the period 2013-2019.

[TornmuGeHHsT eKOHOMIYHOT KpU3U B YKpaiHi, 00yMOBJICHE HECTaOITLHOIO CUTYAIlIEI0
BHACTIZIOK BOEHHUX [il HAa CXOMi KpaiHU Ta OOMEXKYBaTbHHUMH KAapAaHTUHHUMH 33aXO0JlaMU 3
metoro mpotunii nommpenHs nanzaemii COVID-19, cynpoBomKyeTbCcsi 3pOCTaHHSM PpiBHS
TIHBOBOI E€KOHOMIKH. 3a JaHMMH MIiHICTEPCTBA €KOHOMIKM YKpaiHu, 3arajJibHUil piBEHb
TiHBOBOI ekoHOMIKK 3a 9 wmicsamiB 2020 p. 30umpmuBes 10 31% BIAHOCHO aHAJIOTIYHOTO
nepioxy 2019 p. (28%), npu yomy HaiiOinblIe 3pocTaHHs BiAOyaocs y chepi TpaHCHOPTHUX
HOCIYT, CKJIaJChKOT0 rOCHOJapCTBa, MOIITOBOI Ta Kyp €pchKoi ismbHOCTI — 3 32% 1mo 54%
BiamoBigHO [1]. 3aramom, AecTPyKTUBHHI BIUIMB TIHBOBOTO CEKTOpAa Ha €KOHOMIKY PETIOHIB,
CIIpUYMHEHUH AedOopMaIli€el0 pUHKOBUX MEXaHI3MiB Ta 3HUKEHHSIM €(PEKTUBHOCTI JIepKaBHUX
IHCTpYMEHTIB ~ pEryJIlOBaHHS,  HPOSBISETHCS  HU3BKOIO  KOHKYPEHTOCIPOMOXHICTIO
HiIPUEMCTB, BUCOKUM PiBHEM KOPYIIii Ta BIJCYTHICTIO KOIITIB Ha COIIaJIbHO-€KOHOMIYH1
porpamu.

MopemoBaHHsl BIUIMBY TIiHBOBOI EKOHOMIKM PHHKY TPAaHCHOPTHHUX IIOCIYT Ha
E€KOHOMIYHUH PO3BHTOK PETiOHIB 0XOIMIOe aBa eramnu. (1) omiHKa piBHS TIHBOBOT €KOHOMIKH
PUHKY TPAHCIIOPTHHUX MOCIYT; (2) BU3HAUCHHS BIUIMBY TiHHOBOI C()epy PUHKY TPAHCIOPTHUX
HOCTYT Ha OCHOBHI NMOKAa3HHUKH, 10 XapaKTEPU3YIOTh PEriOHAIBHY EKOHOMIKY.

1. Ouinka po3Mipy TIHbOBOI €KOHOMIKH PHUHKY TPAaHCHOPTHHUX IMOCIYT 3IIMCHIOETHCS
Ha OCHOBI BHM3HaueHHs Koe(illieHTa TIHHOBOI EKOHOMIKM 3a METOIOM ' 30MTKOBOCTI
nianpueMcTB” (cepeHe 3HAUCHHS MIHIMAIBHOTO Ta MaKCUMAJIbHOTO KOSQIIIEHTIB TIHHOBOI
SKOHOMIKH SIK YacTKH Bia BayoBoi nomanoi Baprocti (B/IB)) [2]. Pesymbratu po3paxyHky

JTIO3BOJIMJIM BUSIBUTH 1CTOTHI pEriOHAJIbHI BIIMIHHOCTI 32 IIUM KOE(DIIIEHTOM Ta TEHJEHIIIIO 10
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3HIDKEHHS PIBHS TiHI3allil E€KOHOMIYHOI isJIBHOCTI B cdepl TPAaHCHOPTHUX TMOCIYT Y
OinpIocTi perioniB Ykpainu ynpojosxk 2013-2019 pp.

Piens Tinizanii Tpancnoptaux nociayr y 2019 p. 6yB HaitBunum y Kuesi: koedirieHT
TIHBOBOI €KOHOMIKH 30iabmuBcs 10 31,9% mopisusauo 3 2013 p. (28,2%), mporte, iCTOTHO
3HM3MUBCA MOpiBHAHO 3 2017 p., Ko Horo 3Ha4eHHs OyJI0 MaKCUMAaJIbHUM 32 JIOCHIKYBaHHUHI
nepion cepen ycix perioniB (55,7%). Uepkacbka 00JaCTh XapaKTCPU3YETHCS HAWHIKYMM
piBHeM TiHi3amii cdepu TPaHCMOPTHHX TMOCIYT, TPH ILOMY, BIAOYJIOCS 3HUKECHHS
koedilieHTa TiHbOBO1 eKOHOMIKH 3 20,9% y 2013 p. o 12,0% y 2019 p.

3a HAIMMH PO3paXyHKaMHU, CEPEIHE 3HAYCHHS KoeillieHTa TIHhOBOI €KOHOMIKH Ha
PUHKY TPaHCHOPTHUX MOCHYT perioHiB Ykpainu y 2019 p. cranoBwio 17,4% Bin BanoBoi
JIOJIAaHO1 BapTOCTI I[LOTO BUIY AisuibHOCTI (46,1 mupa TpH), mo Oyjo MeHmie Ha 5,8 1. 1.
nopiBHsiHO 3 2013 p. (23,2%) 1 Ha 2,3 n. n. — nopiBHsAHO 3 2018 p. Y MukonaiBchKii,
Jlyrancekiii Ta OnechbKiif o0nacTsaX 3Ha4YeHHsA KoedilieHTa TiHbOBOI ekoHoMiku y 2019 p.
3HAYHO MEPEBUIILYBAJIO CEPEIHE 1 CTAaHOBWIIO BiANOBiMHO 27,3%, 24,0% Ta 22,1%.

2. JlocnmimkeHHsT BIUIMBY TIHBOBOI E€KOHOMIKM PHHKY TPAHCIIOPTHUX TIOCIYT Ha
MOKAa3HUKH EKOHOMIYHOTO PO3BUTKY IPOBEIACHE METOJOM JIIHIMHOI perpecii maHeIbHUX
JTAHUX JUTSL peTioHiB YKpaiHU Ha OCHOBI piuHMX AaHux 3a 2013-2019 poxwu.

B sxocTi 3a1exHoi 3MiHHOI MOYE€pProBO BUKOPUCTAHO TaKi MOKAa3HUKH €KOHOMIYHOTO
PO3BHUTKY PETiOHIB: BaJOBHI perioHaIbHUN MPOAYKT Ha ogHoro memikanis (GRP per capita);
noxin Ha ogHoro memikanis (Income per capita); ingexc cnoxuBuux i (Cons_price_index);
yacTKka 30WTKOBHX TIANPUEMCTB B  3arajlibHIi  KUIBKOCTI  MIANPHUEMCTB  PETIOHY
(Unprofit_enterp).

Sk He3anexHI 3MIHHI BHKOPHUCTOBYBAJIMCS TMOKA3HUKH AISUTBHOCTI TPAaHCIIOPTHHUX
nociayr: KoedimieHT TiHpOBOI ekoHoMikH (Shadow); gactka mpuOYTKOBHX IiJMPUEMCTB B
3arajgpHiil  KinmbkocTi mignpuemcts  (Profit_enterp); dwacTka TpaHCIOPTHHUX IOCIYyT B
saraibHoMy 00csi3i BJIB periony (Share_serv_GVA); uacTka TpaHCIOPTHUX TIOCIYT Yy
3araJbHOMY BHIYCKy perioHy (Serv_tot_outp); BimHomenHs inBectuuii mo BJ/IB (invest_
GVA).

2.1. Pe3ynpTaT MOJETIOBaHHS JO3BOJIMIIM BUSBHUTH CIA0Ky OOEpHEHY 3aJIC)KHICTh
(R2=0,39) JIOXOJIIB MEIIKAHIIB BiJ] 3MiHU Koe(illi€eHTa TIHbOBOI E€KOHOMIKM Ta YacTKU
npuOYTKOBUX MIANPHUEMCTB B 3arajbHiil KUIBKOCTI HiANPHEMCTB, IIO MPaLIOOTh B cdepi
TPAaHCMIOPTHUX MOCTYT (piBHSAHHSA 1). 3MiHA MOKa3HUKA BIAHOUIECHHS KaIliTaJbHUX 1HBECTHIIIN
1o BJIB TpaHCOpTHHX MOCIYT y JOCIIKYBAaHOMY TIEPioJi Mayia IPsIMUH BIUTMB Ha 3aJICKHY

3MiHHY:
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Income per capita=7,740 - 0,165 Shadow — 2,413 Profit_enterp + 0,233 Invest_ GVA. (1)

2.2. Buspneno ayxe cnabkuii Gesmocepenniit 3B's30ox (R?=0,24) Mik iHgekcom
CIIOXKMBYMX I[IH Ta KOEQIIIEHTOM TIHBOBOI €KOHOMIKH, a TaKOX YaCTKOK NPUOYTKOBUX
MIIMPUEMCTB B 3arajbHii KiJTBKOCTI MATPHEMCTB ChEepH TPAHCTIOPTHUX MTOCTYT:
Cons_price_index = 0,904 + 0,168 Shadow + 0,517 Profit_enterp — 0,028 Invest_ GVA. (2)

OTtpumani pe3yJbTaTH XapaKTEePU3YIOTh TaKi HEraTUBHI MPOSIBH TIHBOBOTO PHHKY, SIK
30UTBIIIEHHsT HEOOIKOBAHO! TOTIBKM, SIKa TMOTPAIUISAE€ B JICTAJIBHUN CEKTOP, Ta 3POCTAHHSI
BapTOCTI TEpeBe3eHb BHACIIMOK 3aHIKCHHS peHTaOenpHOCTI mocuyr. [Ipsamuii BrumB
301IbIIEHHS] YaCTKU MPUOYTKOBUX MIiANPHEMCTB HA 1HAEKC CHOXKHBYMX LIH MIATBEPIKYE
y4acTh NPUOYTKOBUX MiJIPUEMCTB Y (OpPMYBaHHI TIHBOBOTO PHHKY TPAHCHOPTHHUX IMOCTYT
yepe3 HeAeKIapyBaHHS JOXO/IIB Y TOBHOMY 00Cs3i.

2.3. PerpeciitHa Mozenp miaTBepaMIa MilHY 06epHeHy 3anexHicTs (R?=0,73) yacTku
30MTKOBHX MIIMPUEMCTB 3 3arajibHiil KUTBKOCTI MiAIPUEMCTB PETIOHY BiJ 3MiHU MOKa3HHUKIB
YacTKU TNPUOYTKOBUX MIANPHUEMCTB B 3arajbHiil KiIBKOCTI MiJIPUEMCTB, LIO HAJTAIOTh
TPAHCIOPTHI MOCTYTH, Ta YaCTKU TPAHCTIOPTHUX MOCIYT B 3araiibHUX oOcsirax BJIB periony:
Unprofit_enterp=4,584-1,698Profit_enterp —-0,163 Share_serv_GVA+0,159 Serv_tot outp
©)

SIk, BUIHO, 3 piBHSHHA (3), iCHY€ TPSMHUIA BIUIMB 3MiHU YaCTKH TPAHCIIOPTHHUX ITOCIYT
B 3araJlbHUX 00CsTax BUITYCKY PErioOHy Ha IMOKAa3HWK YaCcTKH 30MTKOBHX ITiANPHUEMCTB B
3arajpHIA KITBKOCTI MIAMPUEMCTB PETIOHY. TIpH 30UIbIIeHHI He3anexHoi 3MiHHOi Ha 10%
BiZIOYBA€ThCS 3pOCTaHHS 3aiexkHOoi 3MiHHOI Hal,59%. 36inpmenHs Ha 10% nmoka3HUKa YaCTKU
npuOYTKOBUX MiJNPUEMCTB B 3arajbHii KUIBKOCTI MiANPHEMCTB, IO HANAIOTh TPAHCIOPTHI
MOCJIYTH, CIPHUS€ 3MEHIICHHIO YacTKU 30WTKOBHX MIANPHEMCTB B 3arajbHIi KUIBKOCTI
nianpueMCTB periony Ha 16,98%. 30inblIeHHs] YacTKM TPAHCMOPTHHUX TOCIYT B 3arajbHUX
o0csrax B/IB periony Ha 10% 00yMOBITI0€ 3MEHIIIEHHS 3a1eKHO01 3MiHHOI Ha 1,63%.

Otpumani  pe3ynpTaTd  MOJENIOBAaHHA  OINOCEPEAKOBAHO  IMIATBEPKYIOTh
B32€MO3B’ 30K TIHbOBOI €KOHOMIKH B c(epi TPaHCIOPTHUX IMOCIYT Ta PIBHSI €KOHOMIUYHOTO
PO3BUTKY pETiOHIB YKpaiHW, SKUH TMPOSBISETHCA Y 3MiHI TOKAa3HUKIB MPHOYTKOBOCTI
mianpueMcTB. [Ipu 1IbOMy BapTO 3BEpHYTH yBary, mo 30iJbIIECHHS YaCTKH TPAHCIIOPTHUX
NOCIYr B 3arajlbHOMy O00Cs31 BHITYCKY pETiOHy NpPHU3BOAMTH [0 30UIBIICHHS YacTKU
30MTKOBHX IMIJNPUEMCTB B 3arajbHiii KUIBKOCTI HiANPHEMCTB periony. lle minTBepmxye
ICHYBaHHsI SIBUINA TIPUXOBYBAHHS YaCTHHU JOXOMIB IIJMPUEMCTBAMH, SKI HAIalOTh

TPAHCIIOPTHI MOCTYTH.
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2.4. BinmoBimHO 1O OTPHUMAaHUX pE3YyJbTATIB perpecii MaHeNbHUX JAHHUX, BIUTUB
KoedilieHTa TIHbOBOI €KOHOMIKH TPAHCIIOPTHUX MOCIYT Ha 3MiHY BaJOBOTO PErioHAILHOTO
NpoxyKTy Ha mymy HaceneHHsS (R?=0,19), a TakoXX Ha TEMIIM 3POCTaHHS BaJOBOTO
perioHanbsHOTro TIpoaykTy (R?=0,17), y 2013-2019 pokax He € CTATUCTUYHO 3HAUYIIHM.

OTxe, HEICTOTHHM BIUIMB PIBHA TIHHOBOI EKOHOMIKM Ha OCHOBHI IOKAa3HHMKH
€KOHOMIYHOTO PO3BUTKY PpErioHiB YKpaiHH MOXKEMO NOSCHUTH HacTynHuM. Ilepmioro
MPUYHHOIO BBAXKAEMO HEBEJIMKI MACIITA0M TIHBOBOI €KOHOMIKH PUHKY TPAHCIIOPTHHUX MOCTYT
MOPIBHSIHO 3 00CSIraMy BaJOBOT'O PET10HAIILHOTO MPOAYKTY (32 HallMMH po3paxyHKamu, 2,1%
a60 98 Mipp rpH 3aranoM B YKpaiHi), 0 BUHUKAE IEPEBAKHO Yepe3 HeoOIiKOBaHI TOTIBKOBI
KOILTH Ta JOXOAM BiJl HEOQIIiIHOI AISITBHOCTI MiApUeMCTB. i1 MOPiBHSAHHS, HIOpiUyHA cyMa
KOIITIB, 110 BIJIYYAIOTHCS 3 €KOHOMIKHA YKpaiHu 10 0(UIOPHUX 30H, CTAHOBUTH OJM3bK0 320
MIIpA TPH, a 4epe3 "cipuii iMmopt” abo koHTpabanay - mo 230 mapa rpu [3]. dpyroro
NPUYMHOI0 OTPUMAHHS TaKUX PE3yJIbTaTiB MOJENIOBAHHS € JIATEHTHICTh CXEM OTPUMAaHHS
HEJleraJbHUX JOXOMIB 1 HEMOXKJIMBICTh TOYHOI OLIHKU PIBHS TIHHOBOI €KOHOMIKH HAa PUHKY
TPAHCTIOPTHUX MOCIYT 3 BAKOPUCTAHHAM ICHYIOUHX METOIUYHUX ITiIXO/IB.

Takum umHOM, 3 OmHOTO OOKY, MM MOXKEMO PO3IJIAJAaTH BiJHOCHO HHU3BKUH BIUINB
KoeilieHTa TIHbOBOI €EKOHOMIKM Ha 3aJIeXKH1 3MiHHI SIK TTO3UTUBHUM pe3yabTaT perpeciitHoro
MOJICIIIOBAHHS, SIKUM CBITYUTH MPO HU3BKHH PIBEHb 3arpo3 TIHHOBOI €KOHOMIKM Ha PUHKY
TPAHCIIOPTHUX TOCIYT JJI1 €KOHOMIYHOTO PO3BHTKY pErioHiB YKpaiHu. 3 iHIIOTO OOKY,
pe3yIbTaTH TOCTI/UKEHHSI BBOKAEMO HETAaTHBHUMH, OCKIJIBKH TillOTe3a MPO 3HAYHUH BIUINB
TIHPOBOI EKOHOMIKM Ha €KOHOMIYHMI pPO3BUTOK pETiOHIB He MiATBEpIMIacs yepes
HEJOCKOHATY METOAHMKY PO3PaxyHKYy KoedillieHTa TIiHhOBOI EKOHOMIKM Ta JATeHTHICTh

TIHBOBHX OTEparliil.
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Baxenos B. A.
Hayionanenuu mexniunuu ynigepcumem Yxpainu
"Kuiscokutl nonimexniunui incmumym imeni l2ops Cikopcbkoeo™

BUKOPUCTAHHSA MATEMATHYHUX METO/IIB JIJIsI OITUMI3ALIT
CTPYKTYPU TEHEPYIOUMX NOTYXKHOCTEM BEJIMKUX CUCTEM
EHEPTETUKHN

The paper considers the use of linear programming methods to optimize the structure
of generating capacity of large power systems. The optimization problem is simplified and
formulated as a linear programming problem. To solve the problem, it is proposed to use a
linear model that contains a small number of equality constraints and most of the inequality

constraints. It is proposed to use the simplex method for the solution.

[Ipu omTuMmizarii po3BUTKY EIEKTPOSHEPTETHUYHUX CHUCTEM pO3B'SI3YIOTBHCS — 3ajadi
ONTHUMI3AIll CTPYKTypH TEHEPYIOUYMX TOTYXXHOCTEH IO BHJIaX EHEPropecypciB 1 THIaM
€JIEKTPOCTAHILIIN, 1 ONTUMI3allii PO3BUTKY €JIEKTPOCTAHIIIIl B eHEprocucTeMax.

[Ipu onTuMizallii CTPYKTYpH T€HEPYIOUHX MOTYKHOCTEH €HEeprocUCTeM BU3HAYAIOTHCS
HaWO1IbIIIEe BHUTIIHI TPOMOPIIT PO3BUTKY TPy €IEKTPOCTAHIIA PI3HOMAHITHOTO THITY, IO
BIJIPI3HSIOTBCSI  BHUJOM  BHUKOPHUCTOBYBAaHHUX E€HEPrOpecypciB, pI3HHUICIO Yy 3acofax
BUPOOHHUIITBA €TIEKTPOCHEPTii 1 TUIIOM OCHOBHOT'O YCTaTKyBaHHSI.

Buxinnoto iHpopmali€ro s pilIeHHS 3ajad ONTHMI3allii PO3BUTKY TE€HEPYIOUHMX
MOTY>KHOCTEH €HEePrOCHUCTEM € JaHi PO €KOHOMIYHI 1 TEXHIUHI XapaKTePUCTUKH MOKIUBUX
TUIMB HOBUX €JIEKTPOCTAHIIIM, ICHyIOYa CXeMa EeHeprocucreMu, IiHdopMaIis 1po
XapaKTepUCTHKN HOBUX JIIHIA eJeKTporepenadi, SAKICHI 1 KUIbKICHI XapaKTepUCTUKH
OpUIATHUX Ul  BUKOPHCTAHHS €HEpPropecypciB, JaHi Npo JAMHAMIKy 3pOCTaHHS
HABAaHTA)XCHHS OKPEMUX BY3J1iB HAaBAaHTAKCHHS.

Benuka kiUIBKICTh 3MiHHUX, HEOOXIHICTh ypaxXyBaHHS JTUHAMIKA PO3BHUTKY CHUCTEMH,
BEJTMKOI KUIBKOCTI PEKMMHHUX 1 PeCypCHHX OOMEKEHb MO OaJlaHCy MOTYKHOCTI W eHeprii B
BYy3JIax 1 B IIJIOMY IO €HEPrOCUCTEMI, 10 MPOIYCKHIN CIIPOMOKHOCTI ICHYIOUHX 1 HOBUX JIiHIN
eJIeKTponepeaayi, MO MOXIUBOCTAX BUKOPUCTaHHA PI3HOMAaHITHUX EHEPropecypcis,
MO>KJIUBOCTSIM OYIBHUIITBA MPU3BOAUTH 10 ICTOTHUX YCKIJIATHEHb MPU PO3POOIT €(heKTUBHUX
METO/IIB 1 aITOPUTMIB ONTHUMI3allii 1 10 HEMOXJIMBOCTI BUPIIICHHS 3ajadi B MTOBHOMY 00Cs31

HaBiTh HAa CaMHMX CYYaCHHX KOMIT'tOTepiB. ToMmy 3arajibHy 3ajady ONTHUMI3aIlii PO3BUTKY
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TeHEepYIOYOi TMOTYKHOCTI E€HEProCHCTEM CHPOIIYIOTh 1 MPHUBOJATH IO 3a4adi JIHIHHOTO

nporpaMmyBaHHs. BuzHaunTu MiHiIMyM QyHKIIT

J
® =2 q%;, (1)
=1
IIpY HasIBHOCTI OOMEXEHb y BUTJISA/ pIBHOCTEH 1 HEpiBHOCTEH
J
dax;2h, =121, (2)
=t
IpUYOMY
x;20,j=12,.,J. (3)

VY Bupazax (1)-(3) X i 3MiHHI, III0 ONTUMI3YIOTHCS; aj - KOe(Ili€HTH ISl 3MIHHHX,
Kl BHMKOPHCTOBYIOTbCS JUISI 3allUCy OCHOBHUX OOMEXeHb 3ajadi; (g I KoedimieHTH

dbyHKIiOHaNa, M0, SK TPAaBHUIO, BIANOBIIAIOTH MUTOMHM JHUCKOHTOBAaHUM JIWHAMIYHUM

BUTpATaM Ha OJJMHHIIO 3MiHH | - 3MIHHO.

[{inb0BOIO (PYHKINIEIO TMPU ONTHUMI3AIll SBISIOTHCS JUCKOHTOBaHI BUTpPATH Ha
CHOPYKEHHS 1 eKCIUTyaTallilo eJIeKTPOCTAaHLIH 1 JIiHIM eHeprocucTeMu
J | R
p— HOB
CEDIDIPIE M DI R 4)
j=1 i=1 r=1 je

ne 3, - NIATOMI JJMCKOHTOBaHi BUTPATH ISl CNEKTPOCTAHI{i I - ro THIy, IO MPALIOE Ha

nanuBi | Ta po3TalloBaHid y By3ml |; P,,-j- HOTYXKHOCTI €JIeKTPOCTaHIin; 3 Jje - THUTOMI

. .« eee . HOB . . e
NpUBEIEH] BUTPATH B JIiHii enekrponepenadi; ~ /e~ TIPOIYCKHi CIIPOMOKHOCTI HOBHX JIiHIii.

3amaua BUPILMIYETHCS NPH HAsIBHOCTI OOMEXEHb-PIBHOCTEH 3a yMOBaMH OallaHCY
MOTY>KHOCTI Yy BY3JIax Mepexi, Oamancy eHeprii y Bysnax. KpiM Toro, BpaxoBYIOTHCS
0OMEXEeHHS-HEPIBHOCTI 10 MAaKCHMAaJIbHO JOMYCTUMHM 3HAYCHHSIM TMOTYXKHOCTI 1 BIZIITYCKY
piuHOI eHeprii eNneKTpOCTaHIif, MO HasBHOCTI NAJMBHO-CHEPIeTUYHUX PpECypcCiB, IO
NPOMYCKHIN CIIPOMO’KHOCTI ICHYIOUHX 1 HOBHX JIIHIN efleKTpornepenayi

Jnst po3B’s3aHHA  3a/4adl  ONTHMI3AIl  PO3BUTKY TEHEPYIOUHX IOTYKHOCTEH
E€HEepProCUCTEM 3 BHUKOPUCTAHHSAM JIIHIMHOI MOJENi, IO MICTUTh HEBEIHUKY KIJIbKICTh
oOMexeHb piBHOCTEH 1 OLIbIy YacTUHY OOMEKeHb HEPIBHOCTEH, IOLIIBHO 3aCTOCOBYBATH
CHUMILICKC-METOy. AJTOPUTM CHUMIUIEKC-METOAY MOIUISIOTh Ha JBa €Talu: 3HaXOJDKCHHS
OTIOPHOTO TIJIaHy, TOOTO TJIaHy, 10 HAJICKUTh OJHIN 3 BEPIIUH OaraTorpaHHUKA OOMEKCHD,

Ta 3HAXO/PKCHHSA OITHMAJIBHOI'O ILIAHY. ﬂJ’IH IMOMIyKYy K OIIOPHOI'O, TakK 1 OITHMAJBLHOTO
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IUIaHIB OPraHi3yloTh 0araTOKpOKOBHH OOUYMCIIIOBAJIBHHUNA MPOLEC, HA KOKHOMY KpOIll SIKOTO

3MIMCHIOIOTH 3aMiHy OHI€T 3MIHHOI Oa3UCy BUTIIAY X i 110320231 CHOI0 3MIHHOKO BUITIALY Y, .

3anuiieMo aJropuTM PO3B’S3aHHS 3adadi JiiHiHHOTO mporpamyBadHs (1) — (3) 3a
JIOTIOMOTOF0 CHMITIIEKC-METO/Y.

1. Banucyemo 3amauy JIiHIHHOTO NMPOrpaMyBaHHS y BUIJIAI TaOmuii. SIK movaTKkoBHiA
Iu1aH 6epeMo 1MoYaToK KOOPAMHAT.

2. [lepernsmaeMo psoK TaONMIN, IO BIAMOBITAE Oyab-SIKOMY OOMEKEHHIO-PIBHOCTI
(HyTB-psIIOK) 1 BUOMPAEMO JTOBUIBHHM MO3UTUBHUIN KOCQIIIEHT. SIKIIO B HYIb-psAIKaX TaKUMA
Koe(illieHT He 3HaiJeHO, TO BHOMpPAEMO HWOro B OyAb-sKoMy iHIIOMY psaky. CToBneus |

Ha3BEMO PO3B’A3yBAJIbHUM. 3 YMOBHU:

i =min{: bs
—8j —8jj

b >0,-a3>0,5=12,.,m}

BU3HAYaEMO pO3B’SI3yBaIbHUM psnok. Bupas y mpaBiii uyacTuHi mOTpeOye BHU3HAYCHHS

MiHIMyMy 3a yMOB b, >0, — a; >0,s=12,..,m

3. BBaxatoun Koe(illieHT —asi pO3B’SI3yBAILHUM  E€JIEMEHTOM, BHUKOHYEMO KpOK

YKOPJTAHOBOT'O BUKITIOYEHHS. 33MiHHI Oa3ucy

Xy XgyeeX jyeenXy
JOPIBHIOIOTH HYJIIO, 03a0a3KUCHI 3MiHHI

Yir YareoXjsen Y

JIOPIBHIOIOTh BUIBHUM YJIEHaM, a €JeMEHT Yy MpPaBOM HIDKHBOMY KyTi TOKa3ye 3HAuCHHS
JiHIHHOT popMH.

4, SIk110 BUKIIOYEHO BCI 3MIHHI BUTJISIAY Yio, TO MEPEXOIUMO O I. 5 anroputmy. Ko
Hi, TO MIEPEXOIUMO JIO TI. 2.

5. SIkmio Bci BUIBHI YICHH MMO3UTHBHI, TO OTMIOPHUY IJIaH 3HAKCHO 1 MEPEXOAUMO JI0 II. 9
aIropuT™My. SIKIo € xoua O OJUH BiJl’€MHUIN BUIBHUH WIEH, TO MEPEXOIUMO JIO II. 6.

6. [lepernsmaemMo psAmoK I, IO BiANOBiAAE Bix €MHOMY BibHOMY wieHy D, . fkmio B r-

My pSAOKY € xoua O OJWH Bil’€MHUN KOEQIIEHT BUTISIAY —a., TO MEPEXOJUMO JI0 II. 7

1’
anropuTMy. SIKI0 HEMae, TO CHCTeMa OOMEXKEHb € HECyMICHOIO, TOOTO HEMa€ >KOIHOTO
OTIOPHOTO IUIaHY.

7. BuOupaemo po3B’si3yBaIbHUM CTOBIICLb | BiJ’€MHOTO KoedimienTa. Po3’s3yBanbHuit

PAIOK BU3HAYAEMO 3 YMOBU
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b = max{ b,

—&; 8

b, <0,-a;<0,s=12,..,m}.
, . . .
8. bepemo 3a pO3B’A3yBaIbHHUI CIEMEHT KOC(IUIEHT —a; 1 BHKOHYEMO KPOK
JKOpAaHOBOTO BUKIIIOUEHHS. [lepexoaumo 10 m. 5 anroputmy.

9. [lepernsamaemMo psAAoK MUIbOBOI  (QyHKINI. SAkmo Bci koedimieHTH psaka -q,

MO3UTHBHI, TO ONTUMAJIBLHUN TUIaH 3HaijeHo. [lepexomumo mo m. 12 anroputmy. Skimio €
BiJ1’eMHUM KoedirieHT, TO mepexoaumo o 1. 10.

10. bepemo 3a po3B’sA3yBalbHUI  CTOBICHB | Bix’eMHOro KoedimieHTa -q; -

Po3B’s13yBanbHul psAIOK BUOMPAEMO 3 YMOBHU

b min{; b,
_aij _a‘sij

b;>0,-a;>0,s=12,.., m}.

11. bepemo 3a pO3B’SI3yBalbHUM €IEMEHT KOeDIIieHT —a; 1 BHKOHYEMO KpPOK
JKOpAaHOBOro BUKIIIOUeHHS. [lepexoaumo 1o n. 9 anroputmy.

12. Kinenp.

AJNTOpUTM METOIy ONTHMi3alii peajli3oBaHO B IMAaKeTi Mporpam JUisl MEepCOHAIBHUX
KOMIT'IOTEpiB, SKUH NpHU3HAUCHHWH Ui BU3HAUYEHHS ONTUMAIbHOI CTPYKTYpH TE€HEPYIOUUX
MOTY>KHOCTEH BEJIMKUX CHCTeM eHepreTuku. [lpm po3poOii makeTy OCHOBHa yBara Oyia
NpUAUICHA THYYKOCTI 1 (DYHKIIIOHAJIBHOCTI TPOCTOTO, HE TMEPEeOOTSHKEHOro iHTep(deicy.
[IpusHaueHuii 1u1g KOpUCTYBaya, IHTYITUBHUH 1 Bi3yallbHO-Opi€HTOBaHMMN iHTEp(dEiC JIOTIIHO
NpeJCTaBIIsiE HAa €KpaHi MOHITOpA BCl €IEMEHTH YIIPABIiHHS 1 TU3aiHYy.

[IpoBeaeHi po3paxyHKH TOKa3aJid, IO 3alpOIOHOBAHWUW aJTOPUTM OINTHMI3allii
BEJIMKUX CHCTEM EHEPreTHKH, SIKHH BUKOPHCTOBYE CHUMILIEKC-METOM, Ma€ JOCUTh BUCOKHUI

piBeHb 301KHOCTI, CTIHKICTH 10 BUOOPY NOYATKOBUX HAOIMKEHb.

Jlitepatypa
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Bbe3kopogaiinnii B. B., Koaecunk JI. B.
Xapkiscokuil HAYIOHANbHUL YHIBEpCUmen padioeiekmpoHiKU
MATEMATUYHA MOJEJIb BATATOKPUTEPIAJIBHOI 3AJAYI
PEIHX KUHIPUHI'Y ®IBUYHUX CTPYKTYP PO3INOAIJIEHUX BA3 JTAHUX

A mathematical model is proposed for the multi criteria problem of reengineering the
physical structures of distributed databases in terms of reduced costs, access time and
network traffic. It allows, through the use of universal functions of general utility and utility
of particular criteria, to more accurately take into account the preferences of the person
making design decisions, and significantly reduce the time complexity of the procedures for

calculating scalar estimates.

OmHuMH 3  HaWBaOXJIMBIIIMMHU  €JEMEHTAMH CYYacHHUX CHCTEM  YIIPaBIiHHS
BeIMKOMacmTaOHuMu 00'ekTamu, cucteM MoHiTopuHTy, CADS-cucreMm, iHIMUX 00'€KTIB 3
pi3HHX cdep TIOACHKOI MiSIBHOCTI CTaroTh po3monineHi O6asu manux (PB) [1]. 3miHa
TEXHOJIOTiH, €JeMEHTHOI 0a3u, yMOB (YHKLIOHYBaHHS a00 (YHKIIOHAJIBHUX BUMOT [0
nomiOHNX O00'€KTIB Ha TEBHOMY €Talll MPU3BOAUTH JO HEOOXITHOCTI PEIHXUHIPUHTY iX
1HPpacTpyKTypH, OCHOBY SIKOI CKJIaMaloTh iHGOpMaIiitHO-o0uncIoBaibHi Mepexi Ta PB/I.
[Ipu ubomy anst PBJ1 (sik TeputopianbHO po3MOAiIeHNX 00’ €KTIB) XapaKTEPHOIO € 3aJIeKHICTh
iX (YHKLIOHAJBHMUX 1 BapTICHUX XapaKTEPUCTUK BiJ TomoJjorii JokaneHux 6a3 (JIb) [2]. Lle
noTpeOye pO3B’sI3aHHS KOMIUIEKCY ONTHMIZAMIMHUX KOMOIHATOPHUX 3a/lad 3 ypaxyBaHHIM
MHOXHHHU (YHKITIOHAJBHUX 1 BAPTICHUX MOKA3HUKIB.

3aBnaHHs peimkuHIpuHTY (i3muHux cTpykTyp PBJl posrismaeTbcs B Takii

nocranoBil [3]. 3agani: MHOXHHA KopucTyBadiB posmominenoi 6asu | ={i}, i=1n,

MOB’I3aHUX JIesKOr0 KoM totepHoro mepesxketo G = (I, R) (e R=[r,], I,k =1,n - marpuus

CYMIKHOCTI, sIKa BH3HAYa€ MHOXXHHY Oe3mocepeaHiX 3B'SI3KIB MK BY3JIaMH KOMIT IOT€PHOT

Mepeski); MHOKUHA iHopMartiitaux pecypcis (IP) y Burmsiai daiinis, pounis Tomo J ={]j},

j=1m; obcaru suxopucrosysamux IP |=[l;], j=1m; inrencusnocti mamxomxenns
3aIUTIB 13 KOKHOTO 3 BY3JIiB KOMITIOTEPHOI Mepexi 10 KoxHoro 3 IP A =[/1,j], i=1n,
j =1,m; obcsru 3ammTie Ko IP 3 KoKHOTO 3 By3/IiB KoM toTepHoi Mepexi @ =[a;], i=1n,
j=1m; Burparn Ha 36epiranns IP y Bysnax xomm’toteproi mepexi C(X) =[¢;(X)], i=1n,
j=1m; (Xx=[x] - marpuus, sxa BinoGpaxkae posmimenns IP y Bysnax KoMm’loTepHOI
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Mepexi; X; — OymeBa aminna: X; =1, sikmo j-it IP 3Gepiraetbest B i-My B By3ii Mepexi;
Xj =0 - B IHWOMY BHEAAKy); C, — BUTpaTH Ha Iepeqady OAMHMUI IHPOpMALIT;
d = [d;; ] - obcsarn indopmanii, wo nepenaerses npu oHosieHH1 IP 3 By3niB Mepexi; Z = [Zij]
— Marpuist oHoBieHb IP ( z; =1, sikmto J-it IP OHOBIIOETHCS 3 I-TO By3/1a KOMII FOTEPHOI
mepexi; z; =0 — B immomy Bumaaky); X ={X} - MHOXHHA IOIMyCTHMHX BapiaHTIB
peamizanii ¢pizuuaux ctpykryp PB/L.

HeoOximHo BW3HAYMTH HaWKpammid BapiaHT ¢izuuHoi ctpyktypu PBJl 3 MHOXMHU
ponyctumux X° € X (kxinbkicts JIB, posnozin IP no JIB X = [Xij] , po3mimenss JIb o By3max

Mepexi, 00cATH 3anam'sITOBYIOUMX HMPUCTPOiB Asist 30epiranss JIb, nmpormyckHi cCipoMOKHOCTI
KaHaJIB MK By3JIaMU KOMIT FOTEPHOI MEPEXi.
Kpurepii ontumizartii:

— BUTpaTH Ha x-peaiizamito ¢pizudnoi crpykrypu PBJI:

c(x) = Zn:icij(x)xij +Ctzn:i(aij +B)%; + Ctzn:idijzij - qlixn ' 1)

i1 j-1 i-1 j-1 i1 j-1
ne o; =A;8;T — cymapnuit obcar samutiB 1o j-ro IP 3 i-ro Bysma mepexi (4; i
IHTEHCHBHICTh BUHUKHEHHS 3amMTIB 1 00csar 3amuty a0 j-ro IP 3 i-ro By3ma mepexi; T —

1HTEepBaJ Yacy, JUIsl IKOTO 3JIHCHIOETHCS OI[IHKA BUTPAT); ,Bij — CyMapHHi 00cCsT BiAMOBiaeH

Ha 3anuTH 110 j-ro IP 3 i-ro By3na Mepexi.
— gac J0CTymy A0 iHPOPMAIIHUX pecypcCiB MpH x-peatizallii GpizudHoi CTPyKTypHu 0aszu

JTaHUX:
t(x) = %zn:[t;; () + 8" 00+ () + 5 ()] x; — min, )

ne t (X) — wac mepenaui sanuty 3 i-ro Bysna koM’ rTepHOT Mepexi 10 j-ro IP; t (X) — uac
OYiKyBaHHS B Yep3i 3aMuTy 3 I-ro By3ja 1o j-my IP; ti?p (X) —gac 06poOKM 3amuTy 3 i-ro By3ia
Mepeski 1o j-my IP; 1" (X) — gac mepezaui Bixnosizi Ha 3amurt 3 i-ro Bysna o j-my IP;

— o0csr iHdopMariii, o nepenaeTbes Mpu x-peanizamii BapiaHTa (Gi3UuHOI CTPYKTYypHU

0a3u maHuX:

v(X) = ii(aij +,Bij)xij + Zn:ilijzij — min. (3)

i=1 j=1 i=1 =1 xeX

[Tpu npomy HeoOximHO 3abe3neunTH mMoBHOTY PBJl 3a paxyHok po3mominy Bcix IP (3
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MO>KJTMBUM JyOJIFOBaHHSIM) IO JIOKATHHHUX 0a3ax Z X; 21 V] =1,n i BuKOHAHHS OOMEXKEHHS
i=1

Ha 9ac JOCTYITy 10 iHbopMauiifiHux pecypcis 6asu t(x) <t (me t — MakcHManbHO JOMyCTHME
3HauYeHHs Yacy pocrymy 1o IP).

KomOinaropauit xapaktep 3amad peikuHipuHTY ¢izuaaux ctpykryp PbJl nmependauae
BUKOPHCTaHHSI aBTOMAaTHYHOI KUIbKICHOI OLIIHKY BapiaHTIB 3 MHOXKHHHU JOIyCTUMHX X € X .
Slk MeTonoJIOTIYHY OCHOBa ISl MOOYIOBU OIIIHOK BHKOPHUCTAEMO TEOPil0 KOPHCHOCTI,
BIJITIOBIHO 10 SIKOT JJISt KOJKHOT 3 anbTepHATHB X € X MoOKe OyTH BH3HAYEHO 3HAYEHHS ii

xopucHocti P(X) [4]. IIpu npomy s Beix X,y € X :
X~y <> P(x)=P(y); x>y ¢>P(x)>P(y); x Zy > P(x)>P(y). (4)
dopmanbHO 3amaya BUOOpPY Halikpamioro BapianTy (izuunoi crpykrypu PBJI X° € X
Moxke OyTH 3BeJIeHa J0 33/1a4l ONTHMi3allii:
X’ =arg max P(x). (5)
BBenemo nmo3HadeHHs BBEJIEHUX KPUTEPIIB ONTHUMI3AIlii:

kl(x):c(x)—>rl1i)?, kz(x):t(x)—>rpi£1, k3(x):v(x)—>rl1i>£1.

JUis cKaJsipHOTO OIIHIOBaHHS BapiaHTIB MPOMOHYETHCS BHKOPHCTATH YHIBEPCAIbHY
GYHKIII0 KOPHCHOCTI, MOOya0BaHy Ha OCHOBI mojiHoma Kommoroposa-I'abopa [5], sxka 3

ypaxyBaHHsI BUOpaHOi MHOKWHHU YaCTKOBUX KPUTEPIiB, MAaTUME TaKUi BUTJISII

3 3 3
P(x)= Zki(x)ﬂ“;zkui(x)i (X)+§ZIZM|§(X)§ (X)) (%), (6)
=1j=i =1 j=il=]
ae A ,7\,,] ’7‘ul — BaroBi Koe(illieHTH 9acTKOBUX KputepiiB Ki(X), i =1,_3 Ta IXHIX JT00YyTKiB

A =20, Ay 20,Ay 20; &(x) — pynruii KopucHOCTI yacTKoBUX KpuTepiiB Ki(s), 1=1,3.

KinpkicHa o1iHKa BaroBux KOoeQillieHTIB YaCTKOBHX KpUTEpPiiB, MOXe OyTH IpoOBeaeHa
KJIACHYHUMH EKCIIEPTHUMH MeToJaMH a00 3 BHKOPHCTAaHHS TEXHOJIOTii KOMIapaTOpHOi
imenTudikaii. 3 METOI CKOPOUYEHHS MHOXXHHH TOIIYKY pillIeHb 3a7avi JOLUIBHUM €
nonepeaHe BUAUIEHHS a0o mapajenbHe 3 TeHepauielo (OopMyBaHHS —IIJAMHOKUHH
edpextuBHUX ([lapeTo-onTUMaNbHUX) MPOEKTHUX PILLICHD.

Jlnst OIIHKM KOPHCHOCTI OKPEMHX 3HA4eHb YAaCTKOBUX KPUTEPIiB BUKOPUCTAEMO
(GYHKIIIO-CKIICHKY, SKa Ma€ TepeBark 3a MOKa3HUKaMU TOYHOCTI Ta KITBKOCTI KOMI'FOTEPHUX
orepauii /s ii 00YMCICHHs y MOPIBHSAHHI 3 BijoMuMH QyHKUisMU ['aycca, XappiHTrToHa i

JOTICTUYHOIO (QYHKITETO [5]:
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Y

(b +1)-91- bill(bil'i_@} . 0<ki(x)<Kia;

&(x)= (7)

& +(1-)) (b, +1)-1- bizl(waj  Ka<k(x)<L,
1—kia
e Ria,gi — HOPMOBaHI 3HAYCHHS KOOPJWMHAT TOYKH CKJICFOBAaHHS CKJIAIOBUX (YHKIII,

0<Kkia < 1,0 ga_igl; b,,, b, — mapamerpu, HemiHIIHOCTI MOYAaTKOBOI 1 KIHIIEBOI CKIAIOBHX
byHKITI.

3amponoHOBaHa MaTeMaTH4YHAa MOJENb TPUKPUTEPIaIbHOI 3a/adi  PeiHKUHIPUHTY
bi3uyanx cTpykTyp PBJl mo3Bomsie 3a paxyHOK BUKOPUCTaHHS YHIBEpCAIbHHX (YHKIIT
3arajbHOT KOPUCHOCTI Ta ()YHKINT KOPUCHOCTI YaCTKOBUX KPUTEPIiB TOYHIIIE BPaXOBYBaTH
nepeBaru ocodu, 10 NMpHIIMae MPOEKTHI pillieHHA. BUKOpUCTaHHS yHiBepCaabHOI (YHKIII1
KOPUCHOCTI YaCTKOBHMX KPUTEPIiB 32 paXyHOK BUKJIIOUEHHS OMeparlliil miJHeceHHs 10 CTeNeHi
JI03BOJISIE ICTOTHO CKOPOTUTH YaCOBY CKJIAJIHICTh MPOIEAYP OOUMCICHHS CKAJISIPHUX OIIHOK.
HampsiMkoM mojanbIIuX JOCTIKEHh MOXe OyTH BpaxyBaHHS B MOJENI HEBHU3HAUYEHOCTI
¢yHKLIIOHANMBPHUX 1 BapTicHUX Xxapakrepuctuk PBJ[ 3  BHUKOpHCTaHHSAM  amapaty

IHTEpBAJILHOTO aHAI3Y.
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Bnosina O. O., Mocecsn 1. B.
Hayionanvnuii ynisepcumem "llonmascora nonimexuixa imeni FOpis Konopamriwoka"

BEB-CAWT K CIIOCIB OIITUMI3ALIL CACTEMM YIIPABJITHHS
TH®OPMAILIMHUMHU PECYPCAMM HIJIIIPUEMCTBA

The article analyzes the concept of the website of the enterprise, outlines its role in the
optimization of information resources, identifies the possibilities that the official website
opens for the enterprise in the virtual network, outlines the ways of functioning of the site and

the tasks it solves.

[ndopmariiini pecypcu € OAHMM 3 HaWBaOXIUBIIIMX EJIEMEHTIB PECYPCHOTO
MOTEHIIATY MANMPUEMCTBA, a 1HGOPMAIlST BHCTYIA€ KIIOYOBUM €JIEMEHTOM YIPAaBIIIHHS
MIIMPUEMCTBOM,  KOHKpETH3ye  TOTpeOum  ympaBiiHHSA edekTuBHICTIO  OizHecy [1].
BHyTpimHi Ta 30BHIIIHI MOTOKM iH(pOpMaIii BIIJIOMY yTBOPIOIOTH iH(opMalliiiHi pecypcu
(mami - IP) mignpuemMctBa. Ympasmiaas [P Oynb-SKoro mianprueMcTBa 3aBXKAN PEaTi3yeThCs y
YOTHPHOX HampsiMax: MPOIECH, KIIEHTH, MepcoHan Ta (iHaHCHM. Y CydacHHUX YMOBax
JKOPCTKOI KOHKYpPEHTHOI OOpOThOM 1 pHHKOBI €KOHOMII 3 OJHOTO OOKy Ta
BCCOXOIUTIOIOUINA CycninpHIM iHGopMaTH3amii 3 iHIOro OOKy, yci ¢ipMu, TOBapuCTBa,
00’eTHaHHA JUId OTPUMAaHHS NPUOYTKY 3MYLICHI HE JIMIIE BUTOTOBISATH SIKICHI TOBapu 4u
MoCIyTH, aine u BUKOPHCTOBYBAaTH s  IHCTPYMEHTIB i iHQOpPMYBaHHS
MOTEHIIIHHUX  CIOXKMBA4iB MPO  BJacHI HOBUHKH, I[IHU, 3HWXKKH, PO3MIUPCHHS
ACOPTUMEHTHOTO PALY TOWIO. TakuM iHCTPYMEHTOM, IO JIO3BOJISIE CIIPSIMOBYBAaTH MOTOKU
iH(popMarlii y 30BHIIIHE CEpeIOBUIIE 1 ONTUMI3yBaTH THM CaMHUM cHcTeMy yrpasiiHHs P, €
BeO-Cailr.

Beb-caiiT — CykynHICTh NporpaMHUX, 1H(OpPMAIIHHUX, a TaKOX MEIINHUX 3ac00iB,
JIOT1YHO TIOB's3aHUX Mk coboto [2]. [Tepmmii Be6 caiit OyB crBopenuii Timom beprepcom-Jli
1 3amymenuit 6 cepmHa 1991 poky. Cranom nHa 2020 pik y wMepexi IHTepner
HamiuyBasiocss Onmm3pko 1,8  Mimbsipaa  JilOYMX  CaWTiB, a KUIBKICTh  aKTHBHHX
KOPUCTYBaviB cCkjana 4,54 Minpsipau o0cCi0 MpUYOMY iX KUIBKICTh 3pPOCTa€ 3 KOXHOIO
ceKyHzo10 [3].

HasBHicTb caiiTy y BipTyalbHIH Mepexi JO3BOJSE 3pOOMTH MiANPUEMCTBO OLIBII
BITI3HABaHUM, 3asBUTH PO ceOe Ta, 3PEIITOI0, B3aEMO/III 3 MUILOBUMU ayauTopismu. Pasom 3

THM, BIpTyaJbHa MeEpeka € KOMYHIKAIIIMHUM CEpeIOBUIIEM 3 BHCOKHM piBHEM
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IHTepaKTUBHOCTI Ta iH(OpMaIiiiHOI HACHYEHOCTI Yy MOPIBHAHHI 3 TPaIUIIHUMU KaHaJIaMu

nepenadi iHgopmartii. 3pa3ok intepdeiicy Bed-caiiTy mogano Ha puc. 1.

O «ITonmasckuii 3a600
MEOULUHCKO020 CHeKIa» gy

MABHAA UCTOPWUA TNPOOYKUMA  KOHTAKTBI O®OTOTANEPEA WHOOPMALUA

MonuTHKa NpeaAnpPUATHA : Mpoaykumna AQ «N3MCx:

- MIFOTOBNEHKE NPOTYKLMN
FaApaHTHPOBAHHOTD KEHECTER;

- NOGTORHHOE WIYHEHHE NOTPEGHOCTER W
CHUTAHIIA NOTpeBiTensi;

- OTAMHHOS K3HECTBO ofCnyHMBIHNA
noTpefHTENEA Ha NPEANPHATHH,

- cOfMOABHUE CROKOR MATOTORNEHIRA H
MOCTABKN MPOOYRLAN;

- nopgEf OfjHBIX OT

€ Mo CiptH, MAaTEPHAIDE W
KOMIIERTYIOLLMX;

- TRYDRH CTEKNAHHLIE MEIHMUMHCKON
HaaHaqeHua TY ¥ 00480945-004-96;

- AMMYNb CTERNAHHLE TY Y 00480945-005-
96;

- NoCYNa MepHan nafoparopHan CTEKNAHMAR.
Mpafiupkn TY Y 00480845-010-89;

- Nocyna NafiopaTopHan CTEKNAHHAR.
Mpafuprs TY Y 00480945-009-99;

- CTEKND MemuwHckoe YCN-1 8 rpanynax TY
¥ 26.1-00480945-014-2008,

- CTERNAHHEI DOA MESHUMHCKDID cTekna TY
VR 4 ANAGNOAR N4 NNT.

Puc. 1. Beo-caiit AT "IlonraBchKuii 3aBO MEAUYHOTO CKJIa"

Odiuiitnuii caifT kommanii Moxe (pyHKIIOHYBaTH SIK:

1) peknamMHUiI MailaHYMK, BIACHUH MeJiakaHan Ta 1H(opMamiiHUA HOCIH,
M IKOHTPOJIBHUIM KOMIIaHii;

2) iHCTPYMEHT 301JIbIIEHHS BII3HABAHOCTI 1 JIOSIBHOCTI 10 OpeHmy, (GopMyBaHHS
0o0pa3y KOMIIaHii sK Jliepa puHKY;

3) IHCTPYMEHT BHYTPIIIHBOIO MapKETUHTY (IIOMIYK 1 mig0ip mepcoHaty, GopMyBaHHS
KaJIpOBOTO PE3EPRBY);

4) iIHCTpYMEHT PO3BUTKY IIEPCOHATY Ta KOPITOPATHBHOI KYJIbTYPH KOMIIAHIT,

5) dakTop pO3BUTKY 30BHIIIHEOCKOHOMIYHHX 3B'13KIB KOMITAHIT;

6) ToproBeJIbHUN MaiiIaHYMK, KaHAI TOBAPOPYXY;

7) iHCTpYyMEHT JuIs 300py MapKETHHroBOiI iH(popMarlii (CTaTHCTHKA, OMUTYBaHHS,

KOMEHTapi, BIATYKHN);

49



8) iHCTpyMEHT NpOCyBaHHs MPOAYKIIT 1 mociyr koMnasii [4, ¢.200].

JIOCHiTHUKU CTBEP/DKYIOTh, 0 MEPEiKy 3aBlaHb, SKi BUPIIIYIOTHCSA 32 JOMOMOTOIO
KOPITOPATHBHOTO CalTy KOMITaHii, HaJIe)KaTh:

* CcTpaTeriyHe yIpaBJIiHHS Ta PO3BUTOK Oi3HECY,

* MApKETHUHT Ta OpEeHI-MEHEPKMEHT,

* IPOJIAK,

* KJIIEHTCHKHM CEpBicC,

* Oi3HeC-aHATITHKA (BUBUYCHHS TIOBEIIHKHY CITOKHBaYiB) [5].

[lincymoByroYM BHIE BHKJIAAEHE MOXEMO JIHTH BHCHOBKY, IO BeO-caliT
HiANPHEMCTBA € JI€BUM CIOCOOOM oOmnTUMi3alii cucreMu ympasiuiHHs [P, iHCTpymeHTOM
dbopMyBaHHS Ta MIATPUMKH IMIKYy KOMIaHIi Ta 11 TOBapiB, PeKJIaMHUM MaiJaHUYUKOM Ta

OCHOBOIO I OpraHi3allii 3BOPOTHOTO 3B'sI3KY 31 CIIO’KUBAYaMH.
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I'ycera 1O. 10., UYymauyenko I. B.
Xapxkiscokuil HayioHANbHUU YHIBepcumem micbko2o 2ocnodapcmea imeni O. M. Bexemosa

MO/IEJIb OIIIHIOBAHHS IIHHOCTI BUMOT CTEMKXOJIJEPIB ITIPOEKTIB
TA ITPOI'PAM

The hierarchy of requirements for portfolios, programs and projects can be
represented as a corresponding hierarchical tree of requirements. An approach to estimating
the value of a requirement and the level of achievement of such value is proposed. The
general scheme of the process of determining the value of the stakeholder requirement in the
IDEFO notation is presented. In the future, the data obtained are used to track the
implementation of the project requirements for values and the formation of an information

base to support appropriate decisions.

3a amamoriero 3 [1] iepapxito BuMOr mopTdeiniB, MporpaM Ta IPOEKTIB MOKHA

MIPEICTaBUTH SIK BIAMOBIAHE iepapxiune aepeBo sumor (RBS, puc. 1).

[optdens PiBenb nmoprdens
Wportfolio

Cyb6mnoprdens Tpoekt PiBens cybnoprdens
Wsuhportfolio

IIporpama IIpoext

PiBens mporpamu
Wor

[ \ PiBens mianporpamu
| Wsubpr

PiBenb mpoekTy
Wy

PiBenb pobiT
w;i=1..n

YHIKaJIbHI BAMOTH ITPOCKTY
(hiHaHCOBI BUMOTH MPOEKTY

—~ E BHUMOTH JIO YIIPaBJIiHHS POCKTOM
"~ Cost

Puc. 1. lepapxis BUMOT TPOEKTIB, Tporpam Ta mopTdeto

BimznaunMo, 1m0 Ha BHUIIM BIJHOCHO MPOEKTY piBEHb iepapxii BUMOr (piBEHb
nporpamu abo mopTQeIto) nmepeaarThcsi BUMOTH 3 Apyroro piBHs RBS npoekry.

[Tpu oMy Ha npyromy piBHi RBS npoekTy Mo>kHa BITOKPEMHTH TaKi TPyIy BUMOT
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— 3arajpHi BUMOTH JI0 YNPABIIHHA NpoekToM. Jlo 1i€i rpynmd MOKHA BiIHECTH
BUMOTH IOJI0 SKOCT1 YIPaBJiHHS, CTaHAAPTIB YIPABIIHHSA MPOEKTOM, 3arajibHOTPUHHSITI
BUMOTH JI0 BUKOHAHHS OIODKETY Ta po3kiany npoekTy. Cepen LUX BUMOT € KUIBKICHI Ta
skicHi. /lng meBHOro mepemniky KiAbKICHUX BUMOT € 3arajlbHONPUIHATI METOIU OLIHKU iX
JOCSTHEHHS (HANPHUKJIIA, METOJI OCBOEHOTO OOCATY 1 3alpONOHOBAHHWM aBTOpaMH Ha HOTO
OCHOBI METOJT OCBOEHHUX BUMOT [2]);

— YHIKaJbHI BUMOTH TpoekTy. Lli BUMOru, mo cyTi, BU3HAYalOTh 3MICT MPOEKTY 1
31e01TBIIOTO BIAHOCATHCS JI0 MPOAYKTY MPOEKTY, a iX BUKOHAHHS BH3HA4Ya€ MOTO SKICTh. €
KUTBKICHI Ta SIKICHI BUMOTH, 3arajJbHONPHUIHITHX METOMIB OI[iHIOBAHHS I[IHHOCTI BUMOT HE
ICHYE;

— (¢inaHcoBi BUMOTH. [IpOTIOHY€ETHCS PO3TIIAIATH IIO TPYITy BUMOT OKpeMo. byab-ski
MIPOEKTH, 110 MalOTh Oi3HEC CKIIAJIOBY, CEpell BUMOT CTEHKXOJAepiB OyayTh MaTH BUMOTH
I0JI0 1HBECTHUIIIMHOI MPUBAOIUBOCTI TMPOEKTY, ab0, B OiIBIN 3araJbHOMY BHIMAJAKYy, BUMOTH
1110710 TIOKpAIleHHs (PiHAHCOBOTO CTaHy CTEHKXOJ/Iepa BHACIIJOK BUKOHAHHS MPO€EKTYy. BoHwy,
SK 1 orepeiHs rpyna BUMOT, BITHOCSTBCS A0 BUMOT JIO PE3YJIbTaTy MPOEKTY.

Bzarami miHHICTE 1-i BUMOTHM 1Jis j-TO CTEeWKxojaepa B Kk-wii mepiom dacy
MPOTIOHYETHCS OI[IHIOBATH TAKUM YHHOM:

AFki

AFOHTi,j '

Valki,j =?\,1i,j

ne AFY — 3mina mokasuuka Fi (3a3Buuaif, iHTerpaabHOr0), SIKHil XapakTepH3ye i-Ty BUMOTY,
BHACIIIOK BUKOHAaHHA TMPO€KTy B k-uii mepion vacy; AF°™jj — e makcumanbHO OakaHUM
piBeHb 3MiH mokasHumka Fi mmsa j-ro creifkxommepa; Alij — MokasHHK, IO XapaKTepH3ye
BaYXJIMBICTh BUMOTH JJIsl IEBHOTO CTEUKXOJIEpa.

Toni 3aranpHa BeIMYMHA I[IHHOCTI, III0 OTPUMYE j-i cTeikxonaep B k-uii mepion yacy
OyJie OIliHIOBAaTUCh TAKUM YHHOM:
AFK;

OIIT. .
Foi

Valkj = Z?xli,j
i
Jlns mepexony 3 piBHSI IEBHOTO CTEHKXOJ/€pa Ha pPiBEHb MPOEKTY, 00 OTpUMATH
I[IHHICTh BUMOTH B MacIiiTabax MpOEKTY, A0 PO3PaxXyHKIB MO>KHA BBECTH III€ OJIMH MOKA3HUK —
Ba)KJTHBICTh CTEHKXOJAEpa B TIPOEKTI A%
AFK

AFOHTi .

Valki,j :szxli,j
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Toni 3aranbHy BETUUMHY LHIHHOCTI, [0 OTPUMYIOTh BC1 CTEHKXOJIIEpU IPOEKTY B K-mit

nepioJ] 4acy MO>KHA OI[IHUTH TaK:

k
k. . 2 <4l . AFT
Val I,J:ZX JZ}“LJ p—
i i AR
')
[TnanoBwHii piBeHb LIHHOCTI i-1 BUMOTH JUIS j-TO CTEHKXO0J/Iepa BUBHAYAETHCS TaK:

AF;

AFOHTi,j ’

PVal; j =%

ne AFi — 3mina mokasnuka Fi (3a3Bu4aii, iHTErpaabHOTO), SKHUH XapaKTEPU3YeE 1-Ty BUMOTY,
BHACITIZIOK BUKOHAHHS BCHOTO MIPOEKTY.
[Tpu ibOMy Ma€eMoO TpH XapaKTEPHi TOYKH:
AR NV
Wﬂ — XapaKTepU3ye CTaH, KOJIU MPOEKT 3a IJIAHOM HE MOXKE B MOBHIN Mipi
1)

3aJI0BOJILHUTH BUMOTY CTEHKXOIIIepa;
AR VI
—— =1 - xapakrepu3ye CTaH, KOJM TMPOEKT 3a IUIAHOM B TOBHIM Mipi
AFOHTi,j
3aJI0BOJIbHSIE BUMOTY CTEHKXOJIIEPA;
AR .
——— >1 — xapakTepusye CTaH, KOJIM MPOEKT 3a MJIAHOM B MEPEBUIIY€E OUIKyBaHHS
AFOHTi,j
crelikxonnepa moao AFi.
3aranpHa GopMyla, 3a SIKOIO MPOMOHYETHCS OOUYUCITIOBATH AOCATHEHHS (OCBOEHHS)
IIHHOCTI JUTs TIEBHOTO CTEHKXOJI/Iepa € HACTYITHOIO:
k
Val™j j
EValki,j - =
PV8.|i j

B macmtabax mpoeKTy AOCSATHEHHS IMEBHOT BUMOTH OLIIHIOETHCS TaK:

k. .
EvalK; :zxsz.
i PVal i
Takum yuHOM, TSI pearizaiii JaHoTO MiJXOAY M0 OLIHIOBAaHHS I[IHHOCTI BUMOTH Ta
PIBHS TOCATHEHHS TaKoi IIHHOCTI HEOOX1THO BUSHAYUTH:
1. Jlns xoxHOI BUMOTH TIOKa3HUK F, skuii ii xapakrepusye. jiss BUMOT, SIKI MOXKYTh
OyTM BH3HAUCHI KUIBKICHO, IIeH TIOKa3HUK BHU3HAYAEThCS Oe3mocepelHbo abo dYepes

iHTerpaJdbHUN MMOKa3HUK. Hampukman, ne Moke OyTH piBeHb NpUOYTKY Bl peaizamii

IPOEKTY, piBEHb IIEBHOT TEXHIYHOI XapaKTEPUCTUKH MPOAYKTY MPOEKTY 1 T. iH.
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2. Ina koxHOi BUMOrH Bu3HauuTU AF" — ToOlf piBeHb NOKa3HUKa, SKUH Oaxae
OTPUMATH CTEUKXOJIZIEPA BiJl IPOEKTY.

3. JI1 KOKHOTO CTEHKXOMIepa BU3HAUNTH peiTHHT #oro Bumor (A}).

4. Jlns BCiX CTEHKXONAEPIB B MPOEKTI 3a1aTH PiBEHb iX Ba)IMBOCTI (A%).

3aranpHy cXeMy IMpoIlecy BHU3HAUEHHS I[IHHOCTI BHUMOTH CTEMKXOJIepa B HOTAIlii
IDEFO npencraBineHo Ha pUCYHKY.

[TnanoBui aOCOMIOTHUI MTOKA3HUK I[IHHOCTI BUMOTH BH3HAYAETHCS YePE3 MOPIBHSIHHS
MOTOYHOTO CTaHy CTeHkxoiaepa (po3paxoBYEThCS MOTOYHMN MOKa3HUK F) Ta mporrosHoro

CTaHy cTeiikxoepa (po3paxoBy€eThCs MOKA3HUK F 32 yMOBH BUKOHAHHS TIPOEKTY).

MoTouHMiA cTaH
cTekxoaaepa
(iHTepranbHui BrsHaueHHs

NOKa3HMK) nnaaHoBoOro AF

abconioTHOro /,/

. NoKasHMKa
MPOrHO3HMiA cTaH . .
creiikxonaepa Ha ocrogi | WIHHOCTI BUMOTU
— pesynbTaTie NpoeKTy M Al
(iHTepranbHui
NOKa3sHuK)

BusHayeHHa
nnaHoBoro
BiZlHOCHOTO
NOKa3HUKa

WiHHOCTI BUMOTH

A2

BusHayeHHa
cy6’eKkTMBHOI
OLLiHKM LiHHOCTI
BMMOTU
cTeikxongepamu Val

NpPOeKTy ﬁ/

A3

BusHayeHHa
OLHKM LiiHHOCTI
BMMOrM 32
NPOEKTOM

A4

Valn—p

Puc. 2. ®yHkIioHaIpHA MOJETHF BUSHAUEHHS I[IHHOCTI BUMOTH CTEHKXOJ/Iepa B HOTAIlil

IDEFO

Hamani orpumaHi maHi BHKOPHUCTOBYIOTHCS JUIsl BIJICTE)KCHHSI BHKOHAHHS BHUMOT
NPOEKTY 3a LIHHOCTAMH Ta (hopMyBaHHs iH(pOpMaliifHOT 06a3u Ui MIATPUMKU TPUHHATTS
BiJIIOBITHUX PIillICHb.

Jlirepatypa
1. T'ycera }0.1O. Metononoriyauii miaxig 10 CTEHKXOIAEP-OPIEHTOBAHOTO YIPABIiHHS MOPTHEIIMH,
nporpaMamMu Ta MpoekTamMu. MiKHapoiHa HaykoBa iHTepHeT-KoH(pepeHuis ‘'ladopmamiiine
CYCIIBCTBO: TEXHOJIOT1UHI, EKOHOMIYHI Ta TEXHIUH] aCleKTH CTaHOBIEHHA (BUIycK 51)". 30ipHuK
Te3 ponosiaeit: Bumyck 51. Tepnomins. 2020. C. 7-9.
2. Martynenko O., Husieva Yu., Chumachenko I. The method of earned requirements for project

monitoring. Innovative technologies and scientific solutions for industries. 2017. No. 1 (1).
P.57-63.
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Janmuna C. 1O.
Hayionanenuut  aepoxocmiunuti  ynieepcumem imeni M. €. JKykoscvkoco "Xapriecokuu
asiayitinuti incmumym'"

3ACTOCYBAHHSA METO/IIB TEOITH®OPMAIIMHOT'O AHAJI3Y B ITIPOEKTAX
EKOPO3BUTKY PEI'IOHY

In this article focused on the implementation of the concept of sustainable
development through eco-development projects of the region. The purpose of the study is to
reduce subjectivity when choosing eco-development projects through a comprehensive
analysis of the ecological state of the region. The object of research is the initial phase of the
life cycle of eco-development projects. The subject of the research is methods of
geoinformation analysis of environmental parameters that help to form the concept of eco-

development projects.

CBiTOBI TPOMAJICHK1 OpraHi3arlii, 0 3aiMal0ThCs MPOOIEMOIO 3POCTaHHS Ta PO3BUTKY
JIIOJICTBA, BU3HAIOTH, 1110 €IMHA MOXKJIMBICTh BUPIMICHHS II100abHOT €KOJIOTIYHOT podIeMu —
IIe EKOJOriyHa TIepeopieHTalisl JIOACHKOI MAiSUIBHOCTI BHACTIOK peamizamii crparerii
€KOPO3BUTKY. EKOIIOTH, €KOHOMICTH, MPOMHUCIIOBI]i, MATEMATHUKN CXOISITHCS B JyMKax, IO B
MallOyTHPOMY OCHOBHOIO YMOBOIO BIJKMBAHHS JIIOACTBA € HEIOMYUICHHS 3MIHM JESKHUX
BJIACTUBOCTEH JOBKIJIIA, a CTYIIHD BIUIMBY JIFOJIMHUA HAa HBOTO CJIiJ] CTPOTO KOHTpOJItoBaTH [1].

310poBE HABKOIMWIIHE CEPEIOBUINE € YMOBOK 3aJIOBOJICHHS OCHOBHHX JKHUTTEBUX
notped moauHu. Byab-AKi i1l €KOHOMIYHOTO PO3BUTKY CIiJI Y3TO/DKYBaTH Ta KOPUTYBATH 3
ypaxyBaHHSM €KOJIOTIYHMX TIOTpeO HACENeHHS pErioHy, BKJIOYaTH (YHKIIIO PaHHBOTO
MOTIEPEKEHHST HECMPUATIMBUAX CKOJIOTIYHMX TEHJCHINH, Tmepeadadatd TapaHTii ix
MiHiMizamii. [Ipy boMy LTI MPOEKTIB, MO PEATI3YIOTHCSA B paMKaxX CTpaTerii eKOPO3BUTKY,
MOXYTh BKJIIOUATH B ce0e 3aXHCT €KOCHUCTEM, SIKi 3HAXOJAThCA B 30HI PU3UKY, BITHOBJICHHS
JETpaJIoBaHUX €KOocHCTeM abo CTBOPEHHS HOBOI CTIHKOI €KOCHCTeMH IS 3aJ0BOJICHHS
noTped perioHy. A 3HAUWTh, MOAIOHI TPOEKTH MalOTh 0a3yBaTHCS Ha KOMIUICKCHIN
€KOJIOTIYHIN OIIIHIII PET1I0HY Ta MPOXOIUTH €KOJIOTIUHY eKcnepTusy [2].

Ha mowarkoBux ¢azax KHUTTEBOTO IHMKIY TMPOEKTY EKOPO3BUTKY PO3TISAIAIOTH
MOKJIMBI HAMPSMKH PO3BUTKY 3a pe3yJbTaTaMH KOHTPOJIIO IMapaMeTpiB HABKOJIHUIIHBOTO
MPUPOIHOTO CEpEeOBHUIIA, 3 YpaxXyBaHHSIM JKepell Ta JIoKaii3alili aHTpOOreHHUX BILTUBIB Ha
JOBKIJUIA, X €MIIIEHTPH Ta 30HU BILTUBY, a TAKOXK XapakTepy 3a0pyaHeHHsd. [ KOHTpOIIIo 3a

UMM TlapaMeTpaMM 1 BHM3HAYEHHS CTYNEHS BIUIMBY TEXHOTEHHOTO 3a0pyIHEHHS
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3aCTOCOBYIOTH KJIACHYHI METOAM €KOJOTIYHOTO MOHITOPHUHTY, IO, HaXaJlb, HE JAIOTh 3MOTHU
OTpUMAaTH 00’ €KTUBHOI KapTUHH Yepe3 PO3IIMPEHHs MaciuTaliB BIUIUBY 1 30UIbIIEHHS Yacy
Ha 00poOeHHs pe3ynbTaTiB. Came ToMy, €hEeKTUBHUMHU CTAIOTh METOJU TreoiH(GOpMAIIIITHOTO
aHaJ i3y 3a pe3yJbTaTaMH AWCTAHIIIHHOTO 30HIYBaHHS 3eMill, SKi, TEepel ycCiM, HaIaloTh
3MOTY BHSBIATH AHTPOIOTEHHI BIUIMBM HA JOBKULISA, iX XapakTep 1 30HHU, OLIHIOBATH
TUHAMIKY 1X 3MiHH 3 HEOOX1THOIO MMOBHOTOIO CIIOCTEPEXKEHHS, TomIO [3].

3acTocyBaHHs METOMAIB TeoiH(OPMAIIHHOTO aHali3y /IS OLIHIOBAaHHS MapameTpiB
JTOBKULISA 3 MeTor (OpMyBaHHS KOHIIEHIli TPOEKTIB EKOPO3BUTKY Tependadyae TakKy
MOCITIIOBHICTb JIiH:

Etam 1. 36ip Ta 00po0ieHHs JAaHUX 1100 €KOJIOTIYHOTO CTaHy PETiOHY.

Etan 2. CtBOpeHHs KapTOrpadiyHUX MOJIEICH €KOJIOTTYHOTO CTaHy PETiOHY.

Etan 3. AHanmiz Mopeneil eKoJoriyHoro craHy perioHy. ®opmyBaHHS —IIiiei
€KOPO3BUTKY.

BinnoBimHO 10 TPUHIMIIB EKOJOTIYHOTO TPOEKTYBAaHHSA Ha TIEPIIOMY eTanu
30UparoTh PI3HOPIAHY €KOJIOTIYHY 1H(POPMAIIiIO MO0 CTaHy perioHy (BOIHI peCcypcH, JICHI
pecypcH, TpyHTH, TIOBOJDKEHHS 3 BIAXOJaMH, ITPOMHUCIOBI 00’€KTH Ta iH.), A€ TUIAHYETHCS
3IHCHIOBATH MPOEKT [3, 4], yHOPSIIKOBYIOTH ii, JOPMYIOUi BiIOBIIHI MHOXKUHU BUJLY:

A={a: a — Ha3Ba rpoMa, 110 BXOJSATh JI0 CKJIaay PETIOHY},
B={Db: b — Ha3Ba HaceneHNX MyHKTIB, 110 BXOJATH 0 CKJIaay TPOMaIH},
C={c: ¢ — micus po3TairyBaHHs CMITTE€3BaJIHIIL},
D={d: d — micis po3rairyBaHHs 00’€KTiB — 3a0pYyAHIOBAYiB MOBITpPS },
E={e: e — Ha3Ba BoAHMX 00 €KTIB, 1110 3HAXOATHCS B PEriOHi} TOIIO.

JlomaTkoBO y BH3HAYCHUX MHOXKHHAX (DOPMYIOTHhCS MiJIMHOXXWHH, 32 O3HAKaMH, IO
B1JI0OPaKYIOTh €KOJIOT149HI OCOOJIMBOCTI PET10HY, HATIPUKIIA:

B1={cmirre3Banumia | MaroTh macmopt}, Bo={cMiTTe3Banuiia | He MalOTh MacCIopT},
D:={Boani 00’extH | 3a0pyaHeHi}, D2={BomxHi 00’€KkTH | MOMipHO 3a0pynHEHI}, ...,
Ds={BoaHi 00’€KTH | 4HCTi} TOMIO.

VY pesynbTati Takoro o6poOsieHHs iH(opmarllii GopMyIOTh BIINOBIIHY 0a3zy IaHUX,
dbparmeHT sikoi ay11 MaHeBUIlbKOTo paiioHy BosmHCcbK01 001acTi HaBeAeHUH Ha puc. 1.

Ha npyromy erami 3a oOpanumu JaHuMu (GOpMyeTbcs Habip KaprorpadiyHux
Mojenell, SIKH HAO4YHO BiJOOpa)XK<ye €KOJIOTIYHMH CTaH perioHy, mo posrispaerbes. Lli
MOJENl MOXYTh (OpMyBaTUCS BHACTIZIOK o0O0poOieHHs iHdoOpMaIlli 1070 HasIBHOCTI
MacropTH30BaHUX Ta HEMACIOPTH30BaHUX CMITTE3BAIHMII, 3a0pyAHEHOCTI PiYOK, OCHOBHUX

JoKepen 3a0pyJHEHHS IOBITPSI, MICI[b TT0XKEX, HE3aKOHHUX BUPYOOK JIICIB TOILIO.
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Puc. 1. ®parmenT 6a3u JaHUX 100 YUHHUKIB Ta TTOKA3HHUKIB €KOJIOTTYHOTO CTaHy

Ha tperbomy erami mpoBOAATh KOMOIHAIIO BiIOMHX €KOJOTIYHUX (DaKTOpIB,

MOETHYIOYH BU3HAUEHI MHOKUHU, TOOTO
M=AuBUCUDuU...

[Tomanust MHOXMHM M Ha KapTorpadiuHuil OCHOBI € y3arajJbHEHOIO KapTorpadiqyHOI0
MozaemIo (puc. 2), mo mae 3Mory chopMyBaTH KOMIUICKCHY OIIHKY IIOJO €KOJOTIYHOTO
CTaHy PETioHy, BUSHAYMTH HAIMPSMKH Ta IiJIl €KOPO3BUTKY Ta chopMyBaTH KOHIIENTYaJIbHY
MOJIEIIb TIPOEKTY €KOPO3BUTKY.

Tak, Hanpukian, 3a aHali3oM puC. 2, MOXKHa 3pOOUTH BHUCHOBOK, IO HAa TEPUTOPIl
[Tpunicaencrkoi rpomaau 6iss ¢. [lpusicHe OUTBIT aKTyalbHUMH OYTyTh MPOEKTH, TTOB’ A3aH1
3 BIJIHOBJICHHSIM JETPAJOBaHUX EKOCHCTEM. YPaxXOBYIOUM pO3TallyBaHHs OUIA c. 3amMOCTs
YepeMCbKOTO NPUPOAHOTO  3aMOBiJHHKA, HAHAKTYalbHIIIMMHU CTaHyTh IPOEKTH 31
30epeeHHs TUIIOBMX Ta YHIKaJbHUX €KOCHCTEM, TeM Oinblie, 110 BXe 3apa3s
CIIOCTEPIraloThCsl HETaTUBHI TEHJICHIIIT — OIS IbOTO cenuia 3adikcoBaHe HEMACIOPTU30BaHE
CMITTE3BAJIHILIE.

Otxe, chopmoBaHa Ha IIiil (a3l KOHIENTyaJdbHAa MOETb MPOEKTY HAAACTh 3MOTY
BiZIOOpa3UTH KOMIUIEKC MapaMeTpiB €KOPO3BUTKY B MicCii Ta IUIAX perioHy; chopmyBaru
CTpaTerif0 €KOPO3BHTKY B MPOEKTAX SK 3aco0ax JOCATHEHHs IIJIEH pErioHy; BU3HAYUTH
oprasizariii, B 30Hy BIJITOBIJAIbHOCTI SKUX BXOJWUTH MiATPUMAHHS MPOEKTIB €KOPO3BUTKY,
tomo. [Ipu 1boMy mix yac BHOOpPY MPOEKTIB €KOPO3BUTKY PEriOHY pIIICHHS 3a PaxyHOK
KOMIUIEKCHOTO ~ aHali3y €KOJOTiYHOro CTaHy € OIbll TIPYHTOBHHMH Ta MEHII
cy0’ekTuBHUMH [4].

JlocmikeHHsT TMPOBEAEHO 3a JaHMUMH  PerioHaJbHOTO  IIEHTPY KOCMIYHOTO

MoHiTopuHry 3emii "CrnobOoxkaHIyHA" B paMKax HayKOBO-AOCHITHOI poboTH "Mertoponoris
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o0pobkn  mammx  JI33 s BUpimleHHS — 3aBJaHb ~ MOHITOPUHTY  JTOBKULIA"

(JTP Ne 0120U100530).
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Jouenko H. B., JIykissnuyk 1O. A., CoaosiioB E. I'., Yymauenko 1. B.
Xapxkiscokuil HayioHaNbHUU YHIBepcumem micbko2o 2ocnodapcmea imeni O. M. Bexemosa

3ABE3IIEYEHHS AGILE-TPAHC®OPMAIIII TPOLECIB YITPABJIIHHS
JIOACBKUMH PECYPCAMM B IOCTKOBIJTHOMY CEPEJOBUIII

The implementation of projects during a COVID-19 pandemic leads to the need to
change human resource management processes. The main directions of AGILE-
transformation of human resource management processes have been identified.
Recommendations for the implementation of proactive human resource management in a

multi-project environment are presented.

B ymoBax mangemii COVID-19 Oinbuiicte NPOEKTHO-OPIEHTOBAHUX KOMITaHIM
nepeinuia 10 AUCTaHIIHHOT (GopMu poOOTH, TOBEPHEHHS O 3BHUYHOTO PEXUMY POOOTH
BUSIBUIO Hee(DEeKTUBHICTh 3aCTOCYBAHHS ICHYIOUMX MIAXO/IB Ta HEOOXIAHICTh PEiHKUHIPHHTY
IPOIIECIiB YIPABIiHHS JIOJACBKUMHU pecypcamMH. BiIMOBITHO 10 ONMUTYBaHHS, MPOBEIEHOTO
kommaniero PMI, O6inpmr HiDK 60% KepiBHUKIB 3a3HAYMIM HEOOXIAHICTH ITIABUIIICHHS
PE3ENBbEHTHOCTI Ta HAAIHHOCTI KOMaHau poekTy [1].

KoBizgHa peanbHICTh BHCYBAa€ J0JATKOBI BHMOTU /IO THYYKOCTI KOMAaHAU IIPOEKTY.
OcobnuBe 3HAUeHHS MAa€ YIOPABIIHHA KPUTUYHUMH KOMIIETCHILISMH SIK  €JIEMEHT
3a0e3nevYeHHs]  MPOAKTUBHOTO  ympaBiiHHa npu  Agile-tpanchopmanii.  Crymiab
MIPOAKTUBHOCTI YIIPaBJIIHHS JIIOJICBKUMHU PECypCaMH 3aJIeXKUTh Bl OpraHi3amiitHol CTPYKTYpH
Ta KOPIOPAaTHUBHOI KyJIbTYpH KOMIIaHii, piBHA (opMaizamii NpoLeciB yHpaBIiHHI
JIOACBKHMHU PECYpPCaMHU.

OCHOBHUMH HaPSMKaMU MPOAKTUBHOTO YIPABIIHHSA JIOJICEKIMHU PECYPCaMU €:

— BHU3HAYCHHS BUMOT JI0 JIFOJACHKUX PECYPCIB MPOEKTIB;

— Y3TOJIKEHHS BUMOT JI0 PECYPCIB MPOEKTIB B MYJbTUIIPOEKTHOMY CEPEIOBHIIII;

— BIIPOBAJKEHHS MOHITOPUHTY BUMOT;

— po3poOka mporeaypH yIpaBIiHHA 3MiHAMH BUMOT;

— BH3HAYCHHS PHU3HKIB, OB’ SI3aHHUX 3 BILIMBOM JIFOJICEKOTO (PaKTOPY;

— (GopMyBaHHS PEECTPY KPUTHIHUX KOMITETCHIIIH;

— YHOpaBITiHHA KPUTUYHUMU KOMIIETEHIIISIMU;

— PO3BHUTOK IIEPCOHAIY;

— BUKOPHWCTaHHS IHCTPYMEHTIB (pacwmiTarii.
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Iarerpamisi cucreMu ympaBliHHS KPUTHYHHUMH KOMIETEHIISIMH 3 CHUCTEeMaMH
yOpaBIiHHA 3HAHHSAMM Ta YIOPABIIHHA 3MiHAMH KOMIMaHii 3a0e3MednTh OmepaTHUBHE
pearyBaHHSl Ha TIOSBY PHU3HMKIB BTPAaTH 3HaHb Ta HEMOXJIMBICTH peaiizaiii IPOEKTIB B
MYJIBTHIIPOEKTHOMY cepenoBuili. CTBOPEHHS PEECTPY PH3HUKIB MPOEKTY Ta BHU3HAYCHHS
TPUTepiB CIIpHUsI€ PAHHbOMY BHUSBJICHHIO NMPOOJIEM Ta MOMJIMBOCTI THYYKOTO pearyBaHHs Ha
HUX B MeKaxX MpoIlecy BUPIIICHHS HaraJlbHUX MPOOIIeM.
3abe3nedyeHHs THYYKOCTI Ta TPOAKTUBHOCTI MOKJIMBE NPYU BUKOHAHH] YMOB:

— BUKOPHUCTaHHA €(PEKTHBHHX MPOIIECIB YIPABIIHHS 3MIHAMH;

— HasABHOCTI IIA0JIOHIB Ta THUIIOBHX pIllleHb, SKI MOXYTh OyTH aJanToBaHi Mif
noTpeOH MPOEKTY, KITIEHTY, KOMIIaHIi;

— TOTOBHOCTI Ta CIIPOMOKHOCTI KEpPIBHUKIB MPOEKTY NPUUHSATTS YMPaBIIHCHKUX
pillieHb;

— IPO30POCTI MPOLEAYPH YIIPABIIHHSL.

@opmaiizallisi MpoueciB MPUUHATTS  pilleHb (CTBOPEHHS JOPOXKHIX — Kapr,
BCTAHOBJICHHS KPHUTEPIiB CaMOCTIMHHOTO TIPUHHATTSA pIlIeHb, PO3MOIiT O000B’s3KIB Ta
BIJIMOB1IAJILHOCTI) CTIPUSIE 3MEHIIICHHIO HABAHTAKEHHSI HAa MIPOEKTHOTO MEHEDKEPa.

HecTabibHICTh MYJIBTHIIPOEKTHOTO CEpPEIOBUINA, MPH peati3allii MPOEKTIB SKOTO
3aJly4eHa BeJIMKa KUIbKICTh CTEHKXONIEPiB, MPU3BOIUTH A0 BUHUKHEHHS AUHAMIYHUX 3MiH y
nopTdei MPOEKTIB, MO MOTPEOy€E ONMTUMI3AIIIT JIFOJACHKUX PECYPCIB.

He3Bakaroum Ha BIOPOBADKEHHS CyYaCHHMX METOJIWK PO3BHUTKY IEpPCOHAIY,
3aCTOCYBaHHS YIPABIiHHS TAJIaHTaMU, TUTaHHS HeCTadl KBaJli(hiKOBAaHHX JIIOJICBKUX PECYpCiB
IpY peaizalii MPOEKTIB B MyJIbTUIIPOEKTHOMY CEpPEIOBHILI 3aTHIIAETHCS AKTYIBHUM.

Kpuza, Buxmmkana Covid-19, mnpusBena [0 CKOpOYEHHS TIEPCOHANy, 3MIHHU
MICUXOJIOTIYHOTO KJIIMAaTy Ta TMOPYIIEHHS TICHMXOJOTIYHUX KOHTpakTiB. [ OuibmiocTi
KOMITaHIi XapakTepHO 30UTbIIeHHS 00cATy poOOTH, Ha SKYy 3aly4arOThCS PECYpPCH, IPH
He3MiHHIi (200 3MEHINeHi) oruiari mpari, TAKUM YUHOM BiIOyBa€ThCs TMOTIPIICHHS YMOB
mpari [2].

[Tepexin mo nmucTaHIiiHOI, BijmageHOl poOOTH JaB MOXKIMBICTh Yi€HAM KOMAaHIU
MPOEKTY OYyTH 3aIy4EeHUMHU 10 JCKUIBKOX IMPOEKTIB PI3HUX KOMIIAHIM, 110 3HUXKYE PIBEHBb
NPUXHIBHOCTI 10 OCHOBHOI KOMIIaHii Ta miJIBUIIye MOOLIbHICTS iepconaiy. Lleit gaxTop ciin
BpPAaxOBYBaTH SK NPUYMHY BHHMKHEHHS PU3MKY BTpaTu iH(popMalii BHACTIIOK 3BUTbHEHHS
pecypciB.

[TinBuieHHs piBHSA cTpecy BHACHIAOK iH(MoaeMii [3] cipusie 3HUKEHHIO €PEKTUBHOCTI

(yHKLIOHYBaHHS KOMaH]1, 301IbIIICHHIO TPUBAJIOCTI Ta TOCTPOTH (ha3u MITOPMIHTY, YACTOTH
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BUHUKHEHHS KOH(JIIKTIB IpU pearizamii MpOoeKTIB B MyJbTHIIPOEKTHOMY cepenoBuili. Poisb
IpoIlecy YIpaBIiHHA 3aliKaBICHUMU CTOPOHAMHU y arpeCUBHOMY HECTa01IbHOMY CepeIOBHILI
3HAYHO T1BUIILYETHCS.

Po3BuTOK JiepChKUX SAKOCTEH KepiBHHMKa, 3actocyBanHs Management 3.0 [4],
iHCTpyMeHTIB (acummitarnii, Agile-merononorii € HaraJpHOIO TOTPEOOI0 TPU YIHPaBIiHHI
JIOJCBKMMHU pecypcaMd B MyJIbTUIIPOEKTHOMY cepefoBuIli. BinOyBaeTbcss 3MillleHHS
aKIICHTIB BiJ KJIACHYHMX OOOB’SI3KIB TMPOEKTHOTO MEHEKMEHTY A0 OO0OB’sI3KiB Scrum-
maiictpa ta Product Owner [5].

3MiHa FOPHU30HTIB IJIAHYBaHHA MOTpeOye BIPOBAKEHHS THYYKUX >KUTTEBUX IIMKIIIB
Ta T1epedyJOoBH TPOLECIB IJIaHyBaHHS. BaXJIMBUM €JIEMEHTOM € 3aCTOCYBaHHS
PETPOCTIEKTUBY Ta MOCT()A3HOro aHaJi3y B KOHTPOJIBHUX TOYKAX, NMPH SAKOMY 3HIHCHIOETHCS
ajlanTalis 1IaHy J10 3MiH, 110 Bi0yBarOThCSI.

CroporieHHst TpoLEeAypd BHECEHHS 3MiH 3a PaxyHOK BHKOPHCTaHHS MpPOLEIypH
yIpaBIiHHSA 3MiHaMM, IIAOJOHIB 3alHUTIB HA 3MiHM, PEECTPY 3MiH CIpUS€E ONEPATHBHOCTI
pearyBaHHS Ta 3a0€3MeUyI0Th KOHTPOJIHOBAHICTh 3MiH.

Takum urHOM, 3aCTOCYBaHHS Cy4acHOTO iHCTpyMmeHTapito Agile Project Management,
CJIEMEHTIB  CTEHKXOJJIEP-MCHEUKMEHTY Ta AHTHKPU30BOTO  YIPABIIHHA  JO3BOJHTH
3a0e3neunty  Agile-Tpanchopmariito MpoLECiB  YIPaBIiHHSA JIOACBKHMMHU pecypcamu Ta
BIIPOBA/HKCHHS MMPOAKTUBHOTO yMpaBIliHHs. 3a0e3ne4eHHI0 MOOITLHOCTI JTIOJICBKUX PECypCiB,
PE3eTbEHTHOCTI KOMAaH/M Ta THYYKOMY IIAaHYBAaHHIO CIIPHSIE BUKOPUCTAHHS CHEiali30BaHUX
POTPaMHUX TPOIYKTIB, SIKI MIATPUMYIOTh Agile-MeTon0Ior 0 yIpaBIiHHS MPOEKTaMHU Ta

porpaMamu.
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Jonenko C. I.
Vrpaincokuil deporcasnuil ynieepcumem 3ani3HUMHO20 MPAHCHOPILY

TEXHOJIOI'TI MOJEJIIOBAHHA 3HAHB: TEKAPT IIPEJCTABJIEHHSA
META3HAHDb

The existing approach to modeling knowledge using the Cartesian coordinate system
assumes the existence of a relationship of interference by adjacent axes in the form of a
Cartesian product. On the other hand, it is shown that there is also a connection between the
diametrically opposite coordinate axes in the form of a dialectical unity of the concepts
"general™ - "single". Based on this, new properties of the model of Cartesian representation
of knowledge are established.

Marepianu Te3 copMOBaHO Ha OCHOBI pe3yJbTaTIB JOCIHIKEHHS MOJENEH 3HaHb 3
3aCTOCYBAaHHSIM JI€KapTOBOi CHUCTEMH KOOpJIWHAT, sfKi HaBemaeHo y poboti [1]. 3rimHo
¢inocodcerkiii cucremi P. Jlekapta, BBeJileHa HUM cHcTeMa KOOPJMHAT, Bi10Opakae OCHOBHUI

"...He MPOTSKHICTh, HE TBEPAICTh, HE 3a0apBJICHHS 1 T.I. CKJIAIaI0Th MPUPOY TiJa, a
OJIHA TUTBKY MPOTSHKHICTE" .

Jlamni BiH BKa3ye [2, c. 476]:

"A SKIIO BCSAKE TUIO — TPOTSHKHA CyOCTaHINs, TO BOHO MOXKe OyTH BUMIpSHE,
BUMIpSTHE MOKE OyTH TaKOX HOTO TOJIOKEHHS Cepell IHIUX TiJ 1 Horo pyx, a uepes 1e 1 ''BCi
BUJI03MiHU Matepii™"

TakuM YMHOM, CYTHICTIO JE€KapTOBOTO YSBJICHHS BIACTUBOCTEH MaTepii €
BioOpaskeHHs 11 npocmopogocmi, npomscuocmi, pyxy. llpu upomy, P. JlekapT BBiB
He2amueHi 9Kciia B 3alIPOIIOHOBAHY HUM CUCTEMY KOOpPJIMHAT.

OyHTaMEHTAIBHOIO BJIACTUBICTIO MHOXHH, SIK1 (DOPMYIOTh YHCIIOBI KOOPJIHWHATHI OCi
JICKapTOBOI CHCTEMH KOOPJHMHAT, € HAsABHICTh OiHApHUX (YHKUIOHATBHHX, a00 MPUYHUHHO-
HACJIKOBUX BITHOCHH MOMDX CYMDKHHMMH BicAMHU y (HOpMi JEKapTOBHX JOOYTKIB MHOXHH
X, =X, Y, =Y:

XxY, = XxY, - Xx-Y, =YxX.
BuHukae nutaHHs, 4M iICHYIOTb JUII MHOKUH JEKapTOBOI CUCTEMH KOOpAWHAT OiHApHI

BITHOCUHM TIOMIX OiamempanbHo TPOTWISKHUMH MHOXHMHamu X, -X 1a Y, -Y ?
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3 TOYKH 30py popmanvroi IOTIKM OIHApHI BIIHOCHMHHM TOMIDK BKa3aHUMH MHOXXHHAMH He
icHytomb. A 3 TOUYKH 30Dy OiaieKmuyHOoi JTOTiKU?

[ToOymoBy apXiTeKTyp JIOTIYHHX MOJIeJIeli MHCICHHS, CMHCJIOBOTO MUCJICHHS Ta
CMHUCJIOBOI  AisUTbHOCTI  3rigHO  [3] 3acHOBaHO Ha  3aKOHOMIPHOCTI  PO3YMOBOIi
JOISUIBHOCTI  MO3KY — JIIOAMHM  OUIAXOM  (OpMyBaHHS  TOHATH NP0 CYTHOCTI
npeaMeTHoi o0jacTi, MpH LbOMY, PO3YM II€ IHCTPYMEHT BHUMIPIOBAaHHS LUX CYTHOCTEH 1
OesnocepenHporo (GpopMyBaHHS 3HaHbL B (GopMi OIHAPHOTO IaJIEKTHYHOTO BiTHOIICHHS
"saraspHe" > "oquHUYHE".

BBeneHHs B IeKapTOBY CUCTEMY KOOPAMHAT HeeamueHux 3HAYCHb Il KOOPIUHATHUX
ocell He MPOCTO XapakTepU3ye NPOTHKHICTH 00'€KTa B MPOTHICKHOMY HAMpsIMKy, a U
XapaKTEPHU3Ye SKOCTI 00'€KTa, sIKI € MMPOAYKTOM po3ymMo6oi disibHocmi moauuu. Hanpuknan,
BiJ’€MHA BICh 4Yacy pPO3yMIETbCA HaMU SK muunyauti 4ac. [loHarts "mMunynmii yac" €
APOOYKMOM pO3YMOGOI MISTBHOCTI. Y CBITI HEXXMBOI MPUPOAN MUHYJIHUH Yac, sIK 1 MalOyTHIMH,
HE ICHYE.

3 HaBEACHOTO CIIIYE, W0 NOMIK JTlaMeTPaIbHO MPOTHIICKHUMHU BICSIMU JIEKapTOBOI
CHUCTEMHU KOOPJMHAT MOKJIMBO BCTAHOBHUTH JIaJICKTUYHE BiAHOMICHHS y ¢opmi "3aranpHe” >
"opuHMYHE" SIKE € MipOIO, a caMe:

"sarangpHe — X" 3> "omuHnune X"
"saraspHe —Y" > "onuHnuHe Y.

B ngexkaproBiii  cucTemi  KOOpAMHAT — MIKAIA  Biced  QoOpMyOThCS 3
BIJIMOBIIHUX YHCJIOBHX MHOXHUH. B apxiTeKTypi JOTiYHUX MOJENeH MisUIBHOCTI, sIKi
nocmijpkeHi B [3], mkamu Bicel (GopMyIOTbCA 3 MHOXHH BIATOBIAHUX hakmopis.
Bunukae mnuTaHHS, 4YM MOXIJIMBO CIIBBIJHECTH YHCIOBI MHOXHHM 3 MHOXXHHAMU
daktopiB?

JlJis 1IbOTO PO3TIISTHEMO CITIBBIAHOIICHHS BIAMOBIIHMX MHOXHH *X, +Y JIeKapTOBOi
CUCTEeMH KOOpIHMHAT Ta JIOTiyHOI Moneni misuibHOCTI. B [4] Ha ocHoOBiI monsrtsa "dakrop”
cdopmoBaHi HacTyMHI (OPMH MHOKHH, a CaMe:

— pecypcHi dakTopu opranizariiinoi aisutbHOCTI (PDO/]) — (3aranshe);

— pecypcHi dakTopu TexHoJoriuHoi AisutbHOCTI (PDT/]) — (onuamnuHEe);

— npouecHi (axropu opranizauiitnoi gismmeHOCTI (ITIPO/]) — (3aranbHe);

— nporiecHi pakTopu TexHomorigHoi AisutbHOCTI (IIOT/) — (onuHuYHE).

BpaxoByroun Te, 1o Bij’€MHI YHClIa € TIPOJAYKTOM MHCJICHHS, a MO3UTHUBHI YHCIIA €
BIJIOOp@KEHHSM Y TOHATTAX JaHUX NPO peanbHi (i3U4HI 00’ €KTH, YMOBHO, MOXIUBUM €

CHIBBIAHECTH X 3 BKa3aHUMH (PAKTOpaMU HACTYITHUM YHHOM:
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P®OI — (-Y); (1)

POT]T — (+ Y); 2)
[P0 — (- X); (3)
DT — (+ X). (4)

Bici (£X) BimHeceHO 10 npoyechux (HakTOpiB TOMY, IO, SIK MPABHIO, BOHU
BUKOPHUCTOBYIOTBCS JUISI TIO3HAUCHHSI MOMEHMIG Yacy, siKi B MOJIEJISIX MPOIIECIB € apTyMEHTOM
dynkuii Y(t)=fX(t). Bici (£Y ) yMOBHO BiHECEHO [0 pecypCHUX (DAKTOPIB.

OkpiM BCTAHOBJIEHOTO BHIIEC JIaJCKTUYHOTO BIJHOMICHHS JUIsI JlaMeTPaIbHO
MPOTWIICKHUX Bicel ICHye Ile OJHE BiIHOIICHHS, a caMe: cyMa YHWCeN JUIS BiJMOBIIHHUX
YHCJIOBUX Biceil JOPIBHIOE Hyar0, NIl BUNAJAKY KOJHM INKadH ifeHTH4Hi. L{10 BiacTHBICTH
MO>KJIUBO BUKOPHUCTATH JIJII BCTAHOBJICHHS 3MICTY MOHSATTS "MHOXXHHH MHCIUMOI SIK 1Iiie",
sxe BBiB I'. KanTtop.

3po3yMisio, MO Ui KOXKHOI 3 Map MHOXKUH YHCeN JJIs YUCIOBUX Bicelh X Ta Y B
JICKapTOBIM CUCTEMI KOOpIMHAT iX Cyma 3aBxau Oyje AopiBHIOBaTU Hyaw. Lle crocyerses i
BianoBigaux nap yucen (1 + (—=1) = 0) i T.m. 3 iHmOro 60Ky, KOXKHE 3 UMCe B IUX Iapax, a

OT7Ke€ ¥ BIAIOBIAHI MHOKHHY OB’ A3aH]1 J1aI€eKTUYHAM BiHOIIEHHSIM:

"saraneue (—-1)" > "omxunmane (1)"; (5)
"3aranpHe (—X)" > "konkpetne (X)"; (6)
"saranphe (—Y)" 2> "konkperne (Y)". (7)

[To3HauuBImIM pe3yabTaT MiaJeKTUYHOI €AHOCTI Yepe3 R Mokemo 3amucatu HACTYIIHI
PIBHSIHHS JUIsI KOOPAMHATHHUX BiCei:

Rx < (-X) > (X)=0; (8)
Ry c (-Y) > (Y)=0. (9)

B 1mux Bupasax 3HaK JiaIeKTHYHOI €THOCTI ( > ) 32 CMHUCIIOM € 3HAKOM Oid/IeKMUu4HOi
cymu.

Tomy "0" MOXIMBUM € pO3IISAATH, SK JIAICKTUYHO OpraHi3oBaHE Il IS
BIJIMOBITHOI MTapH MHOXHH JIEKApTOBOI CUCTEMU KOOPAHMHAT. [[e i € MHOMCUHA, MUCTUMA K
yine, sixy posrisiaas I'. Kantop. [o ii ckiany Bxoauts onus enemeHT (0), a 3 iHIoOro 60Ky Bci
€JIEMEHTH BIJIMOBITHOT YKMCIIOBOI Bici. 3 IBOTO CIIAy€E, MO JEKAapTOBA CHCTEMa KOOPIWHAT
chopMoBaHa Ha OCHOBI TOE€THAHHS 080X OPTaHI30BaHUX IIIUX: — "HYJIIB" ISl BIAMOBITHUX
nap BEKTOPIB.

BukopucToBy0UM HaCTyITHE BU3HAUCHHS MIPH. Mipolo € IPEICTaBICHHA peyl y ¢popmi

JIaJeKTUYHO1 €IHOCTI TOHATH '3arajbHe (SIKICHE BW3HAYEHHS) > OJMHHMYHE (KUIBKICHE
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BU3HAUEHHs)", a caMe: 3arajlbHe TOHSATTS CTOCOBHO pedi > KOHKPETHE TOHATTA [3]
apXiTEeKTypy JOT14HOI MOJETI JeKapTOBOi CUCTEMH KOOPIUHAT MPOMOHYETHCS PO3TIISAATH 5K
apXITEKTypy JIOTITYHOI MOACNI MIpU Mema3HaHb. AJDKE, NOCTAaTHRO BU3HAUWUTU 3MICM Mda
CKIA0 YUCTOBUX MHONCUH, SIKI (DOPMYIOTh KOOPJAMHATHI OCi 1 IO JIOTIYHY MOJIETh MOJIHBO
3acTtocyBaTu sl (JOpMYBaHHS KOHKPETHHUX 3HaHb y (opMi BiamoBigHOro rpacgika. 3mict
€JIEMEHTIB rpagika BU3HAYAE€THCSI KOHKPETHOIO (PYHKIIOHATIBHOIO 3aJI€KHICTIO.

Miporo Mema3zHnaHnb 01 0ekapmogoi cucmemu KOOpouHam € CKIIaJ Ta 3MICT eJIEMEHTIB
KOOpJMHATHUX Biced (uucioBi mkamu). [0 Mipy mnpomoHyeTbcs Ha3zBaTtu Jlekapmom
npeocmasieHHs MemasHaHb.

OTxe, TEOPETHYHOIO OCHOBOIO (DOPMYBAHHS JIOTIYHOI MOJIENI MipH METa3HaHb IS
JIEKapTOBOI CHCTEMH KOOPAHMHAT € IT’ATa €BPUCTUKA [S5], a came: — apXiTeKTypa JIOTTYHOI
MoJiel MipyU MeTa3HaHb JJIsl AEKapTOBOi CUCTEMHU KOOPAMHAT (OPMYETHCS 3 3aCTOCYBaHHIM
BU3HAYEHUX HA OCHOBI YETBEPTOI €BPHCTUKHU [4] IBOX mMap YMCIOBUX MHOXHUH (ABOX Mip),
KO)KHA 3 SIKUX € OPraHi30BaHUM ILITUM (MIpOI0) Ta AiaJeKTHYHI CyMH SKHX JOpPIBHIOIOTH

HYJISIM.
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3enenkoB A. B.
Hayionanenuu aepoxocmiunuii ynieepcumem imeni M. €. JKykoscokoco "XAI"

OOPMAJIIBALIA TA ABTOMATHU3ANLIA BIBHEC-ITPOLHECIB IIIAITPUEMCTB

Information technologies and their system integration for solving problems of
organizational design and enterprise management are considered. Business process
engineering allows to achieve the best coordination in performance of sequence of works, to
increase the focus on result, to exclude duplication of functions. Formalization of business
processes with the help of special organizational modeling systems allows to reduce the cost

of automation, eliminating the need to repeatedly revision of the software.

[TocuneHHss KOHKYpEHIIi Ta TOTIPIICHHS YMOB BEACHHS Oi3HECYy y 3B S3Ky 3
PO3IMOBCIOKEHHSIM KOPOHABIPYCYy CHOHYKAalOTh MIANPUEMCTBA 3MIHIOBAaTH MPOLEIYypH
BelIeHHs Oi3HeCcy Ta TMOKpallyBaTH sKICTb CepBICy, IIyKaTH HOBI JpDKepenaa JOXOIy.
Bararo mignmpueMcTB CYTTEBO pO3IIMPHIM BHUKOPUCTaHHS iH(GOPMALIHHUX TEXHOJOTIH
Ta [HTepHeT nns pekiaMu Ta opradizamii  30yTy, OCOONHMBO II€  CTOCYEThCS
MIATPUEMCTB po3pioHOT Toprieii. [lIupoke BukopucTaHHs iHOOPMAIIHHAX TEXHOJIOTIH IS
B3a€MOMIT 3 KJIIEHTaMH MPU3BOJUTH JO HEOOXITHOCTI aBTOMaTH3alii ¥  iHIHMX
0i3Hec- MpoIeciB MiANPHEMCTB. JIs1 IIbOrO0 BUKOPUCTOBYIOTHCS Pi3HI MPOrpaMHi MPOAYKTH,
K1 OOMIHIOIOThCA 1H(OpMAIliE€I0 Ta aBTOMATHU3YIOTh PI3HI MPOILECH Ha MiANPUEMCTBI. B
MeXax I[i€l JOMOBiAI MH PO3TISHEMO pi3HI iH(OpMaIiiHI TEXHOJIOTIT Ta iX CHUCTEMHY
IHTErpamito s BUpIMIEHHS 3a7ad OpraHi3aliifHOro TPOEKTYBaHHS Ta 3IIACHEHHS
YIpaBIiHHS TiATPHEMCTBOM.

Jlnst ynpaBiiHHS MiANPUEMCTBAMH BCE YaCTillle BUKOPUCTOBYIOTh MPOLIECHUH MiIXin
BIIPI3HSETBCSA Bil YK€ TMOMIMPEHOTO0 B JaHWK dYac (DYHKIIIOHAIBHOTO  IMAXOMY
CIIPSIMOBAHICTIO Ha KOHKPETHUHM PE3yJbTAaT K MISUTBHOCTI MIJMPUEMCTBA B IIJIOMY TaK i
OKpeMUX eJIeMEHTIB wi€l AisubHOoCTI. [lignmpueMcTBa, 0 IparHyTh 30epertu abo MOKpaluT
CBO€ CTAHOBHUIIIEC Ha PUHKY, MalOTh 3HAYHOIO MIpPOIO 3MIHHTHU Ta (opmMaiizyBaTu cBoi Oi3Hec-
MPOIIECH, a TOTIM iX TMOCTIMHO BJIOCKOHATIOBATH, OPIEHTYIOUMCHh HAa TEHJICHII PUHKY Ta
MOTpeOHr KITIEHTIB.

JUSITBHICT Ta TPOLECH YHPABIiHHSA KOMEPLIMHUM MiANPHEMCTBOM  CTaOTh
00’€KTOM  Oprasi3alliiHOrO  TPOEKTYBaHHS, 3a  pe3ylJbTaTaMu  siKoro  Oyxe

oTpuMaHo (QopmanbHy cHucTeMy yhopaBmiHHSA. [IpoeKkTyBaHHS CHUCTEMH  yHIpPABIIHHS
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HiANPHEMCTBOM BKJIIOYae (opmalizailiio cTpaTerii, MOACIIOBAaHHS Ta ONTHMi3aliio Oi3Hec-
IpOIEeCiB, TMPOEKTYBAaHHS  OpraHi3allifHOI  CTPYKTypH, BIPOBAPKEHHS  CTaHJApTIB
MEHEKMEHTY SIKOCTI.

dopmarizariito cTpaTerii 1 IHKUHIPUHT 013HEC-TPOIIECIB MPOTIOHYETHCS BUKOHYBATH 32
JIOTIOMOTOI0 OpraHi3aliiiHol MOAENi MiIMPUEMCTBA, SIKA OMUCYE HOTO pealibHy IiSUIbHICTH 3a
JIOTIOMOT0I0  OJIOK-cXeM, Tabmuup 1 iHmUX MetodiB. [lyisg omwmcy 3MicTy IisIbHOCTI
MIANPUEMCTBA Yy BUIISAL Mojeni Oi3Hec-poIeciB  BUKOPUCTOBYIOTh HoTarlii: IDEFO,
[Ipouenypa, Ilporiec, EPC, BPMN. B pe3ynbrari Oy/ne BHKOHaAHUN pEIHXUHIPUHT Oi3HEC-
mporeciB  mianmpueMcrBa, ommcanmii M.  Xammepom i1 JI.  Yammi,  sgxuit
HUIIXOM (PYHJAMEHTAJIBHOTO TEPEOCMUCICHHS 1 PaUKaIbHOTO MEPENPOSKTYBaHHS JIITOBUX
MPOIIECIB  JIO3BOJIUTh JIOCATTH CTPUOKOIMOMIOHMX TIOJIMIIEHbh TOKA3HUKIB JisSTTBHOCTI
nignpuemcTsa [1].

Jlnst po3poOKy MoJieni ¥ yHpaBIiHHA MiJIPUEMCTBOM Ha i OCHOBI BUKOPHCTOBYIOTH
CIeIliali3oBaHi CUCTEMH opraHizaiiiiHoro moxaentoBanHs: Allfusion Process Modeler, ARIS,
Business Studio, Oprmaiictep Ta iHmii [2]. Pe3yabTaToM BUKOPHUCTAHHS IIUX CUCTEM € MOJEINI
Oi3HEC-TIPOIIECiB Ta JOKYMEHTOOOIry, 30ajaHcoBaHAa CHCTEMa ITOKAa3HUKIB, SKIi MOXYTh
BUKOPUCTOBYBATHCS CHUCTEMaMH aBTOMATH30BAaHOTO JOKyMeHTooOiry ta ERP-cucremamu.
[Iporpamu aBTOMaTH30BAaHOTO JOKYMEHTOOOIry, HANPHKJIA, Ha OCHOBI ONMUCAaHHX Oi3Hec-
MPOIIECIB  JTO3BOJISIOTh PO3MOAUIATA PoOOTYy MIK CHIBpOOITHUKAMH TIINPHEMCTBA Ta
KOHTPOJIIOBATH 11 BHKOHAHHSI.

[Ticna mpoektyBaHHs 1 ¢opmanizanii Oi3HeC-IpoLecH MOXYTh OyTH aBTOMAaTH30BaHI
3a nonomMororo obmikoBux Ta ERP-cucremam, nanpukiazn, 1C, BAS a6o SAP. B cBoio uepry
4acTO HeoOXimHa iHTerpamis nux cucteM 3 CRM-cuctemamu, iHTEpHET-MarasuHaMu Ta
MapKeTIieicaMy, 1HIIMMH TIporpaMamMu. ABTOMATH3allis J03BOJISIE ICTOTHO 3MEHIIUTH
BUTpATH 4yacy Ha oOpoOKy 1 mepemayy BHYTPIIIHBOI 1 30BHINIHBOI 1H(OpMaIlii, 3MEHIITUTH
KUTBKICTh TIOMHJIOK, 1T030aBUTh TIEPCOHAI BiJl KPOMITKOI pOOOTH 3 MEPBUHHUMH JTOKYMEHTaMHU
1 BUKOHAHHSI BEJIMKOI KUTBKOCTI MOBTOPIOBAHMX PO3PaxXyHKiB, CIPOCTUTH CKJIAJaHHS 3BITIB.
ABTOMaTH3aIlisl TO3BOJUTH 3HU3UTH YaCc BUKOHAHHS OIEpalliid, MOJIMIIUTH B3a€EMOII0 MIXK
BUKOHABIIIMH 1 B pe3yJbTaTl ICTOTHO TIJIBUIIUTH TIOKa3HUKH €(PEKTUBHOCTI POOOTH
HiIPUEMCTBA B IUIOMY.

Mogeni 6i3Hec-TIpoIieciB, MOB’s3aHI 3 MOJEISIMH IPOTPAMHOTO 3a0e3MeUYeHHS,
BUKOPUCTOBYIOTBCSI JIUII PO3POOKH TEXHIYHOTO 3aBIaHHS Ha pPO3POOKY Ta CHCTEMHY
IHTErpamio eKOHOMIYHOTO TporpaMHoro 3abesneueHHs. I[lim MOAEIIIO TMPOrpaMHOTO

3a0e3neueHHsT PO3yMiIOTh CKJIaA (YHKIIOHAJIBHUX TiACHCTeM Ta (QYyHKIIH. Y Momensx
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0i3Hec-TIPoIIeCiB OMHUCYIOTh, AKI (YHKIT iHPOpPMAIIIIHOI CHCTEMH BUKOPHCTOBYIOTHCS, IO
Oyne BigOyBaTHcs 3 JOKyMEHTaMHM, 3BiTaMH, 0a3aMu JaHUX Ta iH(pOpMaIi€0 B I1HIIUX
dopmax. Cam mporiec po3poOKH MPOOIEMHO-OPIEHTOBAHOTO (€KOHOMIYHOTO) MPOTPAMHOTO
3a0e3MevYeHHsT 4acTo SBJISIE COOOI0 TMpOorpaMyBaHHS Ha OCHOBI MOJENI, €JIeMEHTaMU SIKO1
MOXYTh OyTH Oi3HEc-TiporecH [3].

B cBoio wuwepry mporpamu aBTOMaTH3amii OyXraaTepchbKOro Ta YHPaBIiHCHKOTO
00JIIKy MOXYTh OyTH KepeloM (aKTHYHMX 3HAUYCeHb YaCTUHU TOKA3HHKIB JOCSTHEHHS
e Ta e(heKTUBHOCTI Oi3HEC-TIpoIIeCiB IUIA CUCTEM oprasizariifHoro
MO/IETIOBAaHHH, AK1 BKJIIOYAIOTh 30a1aHCOBaHy CUCTEMY MOKa3HHKIB.
EnemenTn ympaBmiHHS MiANPHEMCTBOM 3a KIIOUYOBHMHU IOKa3HUKaMH €(EeKTHBHOCTI
(aurm. Key Performance Indicators, KPl) peanisyroTh TakoX y cKiaai OOJIKOBHX
a6o ERP cucrem.

[mxuHipuHT Oi3HEC-TIPOLIECIB caM MO cO01 JO3BOJISIE€ JOMOTTHUCS KPaIIoi y3roIKEHOCTI
y BUKOHAHHI TMOCTIOBHOCTI poOIT, MiABUINUTH HAIUICHICTh HA pPE3yJbTaT, BUKIIOYUTH
nyOmoBaHHS (DYHKITIH, TABUIIUTH OCOOMCTY BIAMOBIAAIbHICTH CITIBPOOITHUKIB 32 pe3yJIbTar.
BripoBa/pkeHHSI TIPOLIECHOTO YIPABIIHHA € €JIEMEHTOM NOOYJOBH CHUCTEMH YIPABIiHHS
SKICTIO Ha MiAMPUEMCTBI.

Opranizariiine IIPOEKTYBaHHs Ta HOTIEPEHS dbopmanizartis Oi3HeC
MPOIIECiB I03BOJISIFOTH 3HU3UTHA BUTpATH Ha  aBTOMAaTH3aIlilo, 1030aBUBIIHN
Bil 0araropa3zoBOTO JOPOTOTO TIEPENHCYBaHHS KOMITIOTEPHUX TpOrpaM B IIPoIeci
YCBIIOMJICHHSI ~ KEpPIBHUIITBOM KOMIIAHii peaJpHUX TOTped B TUX UM  IHIIUX

iH(pOpMaLiIfHUX TEXHOJOTIX.
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KosTyH T. A., ®inorenosa I. O.
OoecvKutl HAYIOHATLHUL MOPCLKULL YHIBepCUmem

KOHBEPI'EHIISI HAYKOBHUX IIIAXOAIB B YIIPABJITHHI TPOEKTAMMU
EKOJIOI'ICTUYHHUX CUCTEM

The realities of today in achieving the goals of sustainable development require the
convergence of scientific approaches in project management of eco-logistics systems, which is
seen as the convergence of management (system, process, scenario) and natural science

(physical, biological) approaches.

KoHBeprentHe ympaBiaiHHA MNPOEKTAMU  CKOJOTICTUYHMX CHUCTEeM moTpelye
3aCTOCYBaHHS MOJIeJIeH Ta METOJIIB yNpaBIIiHHSI, 0 0a3yIOThCS Ha KOHBEPIEHIIl 3arajbHO-

YIPaBIIHCHKUX Ta HAYKOBO-TIPUPOTHUYUX T1IX0iB (puc. 1).

MoneJi Ta
3arajbHo- MeTOoaH I[pupognuyo-
YNIPaBJIIHCHKI KOHBEPIreHTHOI0 HAYKOBi
mijaxoau: yIPaBJIiHHA mixoau:
cnl;c;l;r:;l;, NMPOEKTAMH Oionoziunuii,
5 €KOJIOTiCTHYHHUX CKONLOIIHUMU,
CUeHapHuu Gizuunun
CHCTEM

Puc. 1. KonBepreHiiisi HayKOBUX MiAXOAIB B YIPABIIHHI TPOEKTAMH €KOJIOTICTUYHUX CHCTEM

CHCTEeMHICTh € 3arajbHOI0 BIACTHBICTIO MaTepii, GopmMoro ii iCHyBaHHsI, a, 3HAYUTh, 1
HEBIJI'€MHOIO BIIACTHBICTIO JIFOJICHKOT MISITBHOCTI, 11 pe3ynbraTiB. CucmemHutl nioxio ysBIsie
IPOEKT SIK 1CTOTY, 00 €KT, EKOHOMIUHY OJHMHHUIIO, & HE TUIbKM SIK 3aBJaHHS YIPaBIiHHS,
HarpasJIeHEe Ha JOCATHEHHS ITOCTaBICHHUX LICH, IIPU 3alaHIX OOMEKEHHSIX.

3 Mo3uMLii CHCTEMHOTO MiIXOY MPOEKT EKOJIOTICTUYHOI CUCTEMH NPEICTABISIETHCS K
crcTeMa, OCKUIBKH BiH BOJIOJII€ BCIMa BIACTUBOCTSIMH, XapaKTEPHUMH IS CHCTEM.

[To-nepie, ckiagaeTbCsi 3 €IEMEHTIB Ta MiJCUCTEM, SIKI YTBOPIOIOTH BHYTPILIHE

cepenouie. Jlo BHYTPIIIHBOTO CEPEOBHINA MPOEKTY EKOJIOTICTUYHOI CHUCTEMH BXOISATh
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YYaCHHMKH TPOEKTY (3aMOBHHUKH, 1HBECTOPH, 1HILIATOPH, KOMaH/a MPOEKTY Ta IHII) OCHOBHI
Ta IPYropsIHi i MPOEKTHUN PECypCHHIA MOTEHIIial TOIIO.

[To-gpyre, enmeMeHTH CHUCTEMH OpraHi3oBaHI B CTPYKTYpYy 3aBISKH CTBOPEHHIO
3B’SI3KIB MK HUMHU. J[0 CTPYKTYp MPOEKTY €KOJOTICTUYHOI CHCTEMH MOJKHA BITHECTH
opranizauiiiHi ctpykrypu (OBS-cTpykTypu) mpoekTy Ta HOTO MPOAYKTIB, CTPYKTYpPH POOIT
(WBS-cTpyKTypH) IPOEKTY, CTPYKTYPY CTaHIB IIPOEKTY TOILIO.

[To-TpeTe, MPOEKT €KOJIOTICTUYHOT CUCTEMHU 3HAXOUTHCS Y 30BHIITHHOMY CEPEIOBHIIII
Ta B3aEMOJIIE€ 3 HUM. 30BHIIIHE CEPEIOBUINE MPOEKTY MOIIISETHCS HA CEPEIOBUILE TTPIMOTO
Ta HENpPSIMOTO BILTUBY. [0 cepemoBuIlia MPSMOro BILTUBY Halle)KaTh KOHKYPEHTH, MapTHEPU
(mocTayambHUKU PECYpCiB Ta CIOXKMBAdl IOCIYT), KOHTPOJIOIOYI JEp)KaBHI OpraHd Ta
CyCHiIbHI OpraHizaiiii, IO CEpeIOBHUIIl HEMPSMOTro BIUIMBY — TMOJITHYHI, €KOHOMIYHI,
corianbHi, gemMorpadiyHi, KJIIMaTU4YHI Ta 1HII YMOBH, B SIKHUX pealli3yeThCs NMPOeKT. [IpoekT
€KOJIOTICTUYHOI CHUCTEMH SK CKJaJHa CHCTEMa MAa€ BENUKY KUIBKICTh €JEeMEHTIB Yy
BHYTPIIIHBOMY CEPEJOBHUII, MK SKMMHU BCTaHOBIIOIOTHCS 3B’s3kU. KpiM TOro, /Ui Takux
MIPOEKTIB XapaKTepHa HASBHICTh BEJIMKOI KIJTKOCTI €JIEMEHTIB 30BHIIIHHOTO CEPEIOBHUIIA, K1
YTBOPIOIOTH YHCEIIbHI 3B’ SI3KH 3 €JIEMEHTAaMH BHYTPIIIHBOTO CEPEIOBHUIIA TPOEKTY.

[To-ueTBepTE, MPOEKT EKOJIOTICTUYHOI CHCTEMHU BOJIOJII€ CUCTEMHOIO BIACTHBICTIO —
E€MEPJKCHTHICTIO, 3aB/ISIKU SIKil CTA€E MOKIIMBUM OTPUMATH PE3YIbTAT — MPOTYKTH MPOEKTY.

Ilpoyecnuti nioxio B  yNpaBlIiHHI TPOEKTAMH TOPSJT 3 CHUCTEMHHM, IPOEKTHHUM 1
CIIEHApHUM ITIXO0/JJaMH CTAaHOBHUTh OCHOBY METOJIOJIOTIYHOI 0a3u yHpaBIiHHS MPOEKTAMHU.
[IpoeKT po3riaaaeThes IK KOMILIEKC B3a€MOIIOB'I3aHUX MPOLECIB — cepiil IiHl, sSKi BEeayTh 110
OTPUMAaHHS TIEBHOTO PE3YJIbTATY.

JIOIUTBHICT, BUKOPUCTAHHS TPOIECHOTO MiAXOAY BHUIUIMBAE 3 BHU3HAYCHH CAMOTO
NPOEKTY, IO BUKOPUCTOBYIOTHCS B JOKYMEHTaX, IO HOCSTh HOPMAaTHBHHU XapakTep abo
MalTh CTAaTyC MDKHApOAHOI a00 HaIiOHaJBbHOI CHCTEMH BHMOT (CTaHIApTiB) B o0iacTi
MEHEKMEHTY IIPOEKTIB, MPOIECIB YIPABIIHHA a00 MEHEIKMEHTY SIKOCTI.

[Mpouecuuit miaxig pexomenmoBanuit wmerogonoriero PRINCE (Projects In a
Controlled Environment) [1] ta ISO 10006 "MixHapoaHOi MPOLEAYPOIO KOHTPOIIO SKOCTI
ynpasiiHHs npoektamu’ [2]. TIpomecHa KOHICMIIIS YIIPABIiHHS MPOEKTAMH IOJISTa€ B TOMY,
10 CKJIAJHUN IHTErpOBAaHUM IMpOIEC YIMPaBIiHHSA MPOEKTOM OIUCYETHCS 3a JIOTIOMOTOIO
MPOIIECIB, 3 AKUX BiH CKJIAIA€ThCS, i iX B3a€MO3B'A3KIB.

B 3anexHoCTI Bijg 0071aCTi JOKIaAaHHS 3YCHIIb, TPOLIECH MPOEKTY MOAUISIOTHCS HA JIB
TPYyIH: TPOIECH YIPABIIHHS MPOEKTAMH, IO 30CEPEDKYIOTHCS HA OMHCI M yHOPSIKYBaHHI

poOIT B MPOEKTI Ta € IMEHTUYHUM Ui OUIBIIOCTI MPOEKTIB; MPOIECH, OPIEHTOBaHI Ha
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IPOJIYKT, 30CEpPEKEHI HAa BU3HAUEHI 1 CTBOPEHHI MPOIYKTY MPOEKTY, SIKI BU3HAYAIOTHCA
BIJITIOBIJTHO 10 JKUTTEBOTO LIUKITY IPOEKTY 1 BapIIOIOTHCS 3AJIEKHO B mpukiaanoi chepu [3].

[Ilo cTrocyeThbCcsi TPOEKTIB €KOJIOTICTUYHUX CHUCTEM, TO JO TMEpIIoi TPyNu MPOIECiB
BIJIHOCATBCS TPOIECH YIPABIiHHA MPOEKTOM — TIPOLECH IHIimiami3alii, IUTaHyBaHHS,
BUKOHAHHS, KOHTPOJIIO Ta 3aKPHUTTS, a IO APYroi IpyNnu HaJlekKaTh MPOIECH, OPIEHTOBaHI Ha
OPOAYKT TEBHOI (a3u MPOEKTY: NPOEKTHY JOKYMEHTAIlil0, EKOJOTICTUYHY CHCTEMY,
KOMIIJIEKC TOCIYT 10 MTPOCYBAHHIO MaTEPialbHOTO TOTOKY (IIPSIMOTO, 3BOPOTHOTO), KOMIUIEKC
TIOCITYT IO BiJIPOPKEHHIO €KOCHUCTEMH.

VYrpaBiaiHHA TPOEKTOM €KOJIOTICTUYHOI CHCTEMH MOXKHA MPEACTABUTH SK KOMILIEKC
YIPaBIIHCBKUX BIUIMBIB, II0 3a0€3Me4yloTh PO3BHUTOK IPOEKTY BIJNOBITHO J0O HOro
KHUTTEBOTO NUIAXY abo TpaekTopii po3BUTKY. KOXHUWII BIUTMB Mae OyTH CIPSMOBaHUM
(MAMOPSAIKOBAaHUM CHUTBHIN 1T MPOEKTY), HE3BOPOTHUM (IIEPEBOAUTH TMPOEKT B HOBUM
CTaH) 1 3aKOHOMIPHUM (IIPUBOIUTH JI0 IEBHUX HACIIKIB).

BpaxyBatu HeBH3HAa4YeHICTh MalOYyTHIX YMOB peaii3alii MPOEKTY MOXIJIMBO 3aBISKU
3aCTOCYBAaHHIO  CYEHapHOo20 nidxoody, SKUW TIOB’S3aHUN 3 TIpollecaMu  TPUAHATTS
YIPaBIIHCHKUX PIIICHh B TPOEKTI Ta mepeadavac HAsBHICTh MHOXXHHHU allbTEPHATHBHHX
BapiaHTIB PO3BUTKY MPOEKTY.

3acTocyBaHHS ~ NPUPOJAHMYO-HAYKOBHX  MIAXOMIB B  YNpPaBIiHHI  HPOEKTaAMHU
00yMOBJICHO €BOJIIOI[IHHUM PO3BUTKOM CBITOIJISITY JIFOJICTBA, YCBIIOMJICHHS YHIBEPCATBHOCTI
3aKoHiB npupoau. "Tlpupoaa — BEMMKUN MEPIINil opraHizaTop; 1 cama JIF0IMHA — JIUIIE OJTHE 3
ii opranizamiifHux TBOpiB, — mucaB A. bornanos. — Haiinpocrima 3 XMBUX KJIITHH, MaOyTh
TUIBKH TPU THCAYHUX 30UIBIICHHSX, 34 CKJIQJHICTIO Ta JTOCKOHAIICTIO OpraHizamii JaneKo
TIepeBepIIye BCE, IO BAAETHCS OPraHi3yBaTH JIOINHI, SIKA € YYHEM MPUPOJIH 1 TIOKH IIIE TyKe
cmabkum” [4].

CucteMHUH MiAXiJ € OCHOBOIOJIOXXHUM Y BUKOPHUCTaHHI 0Ii0102i4H020 Ni0X00y B
YIpaBIiHHS TPOEKTAMHU, CYTHICTh SKOTO MOJISTa€e y 3aCTOCYBaHHI NPUHIMINB Ta MEXaHi3MiB
KHUTTEASUTBHOCTI O10/I0TiYHUX cucTeM (iCTOT, OpraHi3MiB, MOMYJISALIA TOLIO) B YHpaBiiHHI
HEO10JIOTTYHUMH CUCTeMaMu (OpraHi3aiisiMi, TPOEKTaMH, CITUIBHOTAMH TOIIIO ).

3acTocyBaHHS OlOJIOTIYHOTO TIAXOQy CIOCTEPIraeThCs 1 PI3HUX cdepax KUTTA
JIOIMHYU, 30KpeMa MpPU MPOEKTYBAaHHI CKIAJHUX TEXHIYHHUX CUCTeM (HANpHKIAJ, JITaKiB,
reJliKONTepiB, KOpaliliB) BHKOPHCTOBYIOTHCS MEXaHI3MHM (YHKIIIOHYBaHHS >KHUBUX ICTOT
(nTaxiB, KOMax, puo), MPH COIliaTbHOMY NMPOTHO3YBAaHHI BPaXOBYIOTHCS IPUHITUITN TTOBEIIHKH
MOMYJIALIN TBapWH, MpU OYIIBHHUIITBI CKJIAIHUX apXITEKTypHHX OO0 €KTIB 3aCTOCOBYIOTHCS

NPUHIUIH TOOYT0BH KOHCTPYKIII eneMeHTIB (iopu Ta dayHu.
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SlckpaBUM  TPOSBOM  OI0JIOTIYHOTO  MIAXOAYy B YHPABIiHHI €  KOHIETIIiS
iHaycTpianbHoro Merabonizmy. OCHOBOIO CHHEPIeTHYHOTO MIJXOAY TaKOXK € 3pasKu
MOBE/IIHKH JKUBUX 1CTOT Ta OPTaHI3MiB.

Jlo TpupOIHNYO-HAYKOBUX MIAXOMIB, IO 3aCTOCOBYIOTHCA IPU KOHBEPTEHTHOMY
YIOpaBIiHHI TPOEKTaMU EKOJOTICTUYHHUX CUCTEM BITHOCUTBCS @i3uyHuil nioxio, IO
NPUITyCKa€ 3aCTOCYBaHHS (i3MYHUX 3aKOHIB B IIPOIIEC 31ICHEHHS MPOEKTHOT iSUTbHOCTI.

Cnpoba o6'ennatu (izuKy 1 eKOHOMIKY BimOysacs B kKiHIl 90-x pokiB XX cTOMITTS, B
pe3yabTaTi BUHUKIIA HOBAa AUCIUILIIHA "ekoHO(i3ika", OCHOBU sIKOi omucaHi B KHU31 "An
Introduction to Econophysics” [5]. lo Toro yacy B eKOHOMIIli HAKOTTMYHMJIKCS 3aBIaHHS, sKi
He MoriM OyTH BHpillIeHI B paMKax IMX Hayk. Jlyisf pillleHHs Takux 3ajaa4 nepeadavanocs
BUKOPHUCTOBYBAaTH arapaT 1 METOMOJOTiI0 TeopeTH4Hoi (izuku. B exkoHodi3ii OCHOBHUI
aKIICHT POOHUTHCS HAa MAaTEeMAaTHYHOMY MOJICITIOBAHHI MPOIECIB PO3BUTKY 1 €BOJIIOI, SKE B
MEPCIIEKTHBI MOXE MPUBECTH 10 MOOYIOBH €KOHOMIKH 32 00pa3oM Ta MOA00O0 TOYHHX i
MPUPOJTHUYNX HAYK.

3acTOCyBaHHS yHIBEpCATHHUX 3aKOHIB (DI3UKH I ONMUCY EKOHOMIYHUX SIBHII 1
3aKOHOMIPHOCTEl € HOBHUM, Majo JOCHIPKEHHM HAayKOBUM HAIpsIMKOM, ajie¢ MpHU IbOMY
JI03BOJISIE TOCIITHUKAM 3pO3yMITH Ti aCIEKTH OpraHi3alifHOro yIpaBIliHHS, sIKi Oy/lu paHimie
He30arHeHHi. OCKUIbKM IPOEKT EKOJIOTICTUYHOI CHCTEMH € CKJIQJHOI0 CTaliOHAPHOIO
CHUCTEMOIO HaJ010JIOTIYHOTO pIBHSA OpraHizamii MOKHA MPHUITYCTUTH, IO MPOIEC HOro
YOpPaBIiHHSA MIAMNOPSIKOBYETHCS JESKUM 3arajlbHUM 3aKOHaM YIPaBIIHHA CHUCTEMaMHU,
BiZIOOpakeHUM Yy (i3UYHOMY HiAXO/I.
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Konamyk B. JI.
Yrpaincoxuii 0eparcasnuii Ximiko-mexHoi02iuHull yHisepcumem

XPOHOJIOTTYHA METO/IOJIOT'TS YIIPABJITHHS IHHOBAIIMHUM
PO3BUTKOM IIAINNPUEMCTBA

The article presents the basics of the chronological methodology of innovative
development of enterprises, developed on the basis of a study of the project form of innovation
and investment activities. Models of demand and supply of contract resources in the project
are given. The cost metrics of project-oriented innovation and investment activity are
characterized. The model of the parametric platform of optimization of economic cost of the
project is constructed.

CoriabHO-eKOHOMIYHMI ~ PO3BUTOK  CYYacHOI  €KOHOMIKM  3HA4HOIO  MipOIO
BHU3HAYACTHCI MACINTA0HICTIO Ta I1HTEHCUBHICTIO 1HHOBAILIMHO-1HBECTUIINHOI IIsUTBHOCTI
nianpueMcTB. [lJis €KOHOMIYHO pPO3BHHEHUX KpaiH XapaKTepHUM € BHUCOKHH pIBEHb
iHHOBaIlifiHO-iHBecTUIlIHOT akTuBHOCTI (70-80% exkoHOMIYHHMX Cy0’ €KTIB IHBECTYIOTh B
iHHOBaIlii), B YKpaiHi K J0Ci Taka aKTUBHICTh MOPiBHAHO HHU3bKa (10 20%). OmHi€eo 3 psay
OPUYMH TAaKOTO CTaHy €, 30KpeMa, HecTadya IiHBECTUIIHHOIrO Kamitamy, B TOMY YHCII
MOCTyImHOro 3a WiHOK. OCKUTBKM 1HHOBALIMHO-IHBECTHINIHA isSUIBHICTD ITiIIPHEMCTB
3MIMCHIOETHCS TIEPEBAXKHO Y (POpMi BIAMOBITHUX MPOEKTIB, MOCTIIKEHHSI TPOEKTHOT (hopmu
JISITBHOCTI JO3BOJISIE KPallle 3p03yMITH BCI Il MPUYUHHU.

Crig 3a3Ha4yuTH, M0 MPOOJIEMaTUKa IHHOBAIIHHO-1HBECTUIIIHHOI MISTIBHOCTI 3aiiMae
Ba)XJIMBE MiCIle B MPOLIECI PO3BUTKY €KOHOMIYHOI HAYKH 1 OXOIUIIOE BEIWYE3HHH HAyKOBHN
JOpOOOK, BiJl KIACHKIB EKOHOMIYHOI JyMKH pI3HMX 4YaciB 1 JO MPOBIJHUX YyYCHHX-
€KOHOMICTIB cydacHOCTI. [Ipu oMy HEOOX1THO 3ayBa)KUTH, III0 KOHKPETHO MPOEKTHA (hopma
IHHOBAIIMHO-IHBECTHUIIINHOT TISTIBHOCTI JTOCHIDKyBajgach IEPEBaAKHO B OpraHi3aiiiHo-
YIPaBIiHCBKOMY KOHTEKCTI B paMKaxX HayKOBOI raiy3i ympasiiHHS mpoektamu [1, 2, 3].
HaTtoMicTh e€KOHOMIYHO-YIpPaBIiHCHKI AacCMeKTH JaHoi MpoOJieMaTWKH, OCOOJIMBO Ha
TEOPETHKO-METOIOJIOTTYHOMY PiBHI, 3QJIMIIAIOTHCS MAJOAOCTIDKEHUM. 3 OISy Ha 1Ie
aBTOPOM Ha MIiACTaBl JOCTIIKCHHS BKa3aHUX AaCIEKTIB PO3pOOJICHI Ta IMOJAIOTHCS HIDKYE
KOHIENTYaIbHI OCHOBH XPOHOJIOTIYHOI METO/I0JIOT11 IHHOBAIlIHOTO PO3BUTKY MiAMPUEMCTB.

1. IIpoexTHO-Opi€HTOBaHE BHPOOHUITBO pO3MIANAETbCA K cnenudiuyHa ¢dopma

CyCHUIFHOTO BUPOOHHUIITBA, IO BUKOPUCTOBYE JIBA IHTETPAIbHIX EKOHOMIYHUX PECYPCH:
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- MIAPATHUNA pecypc — CYKYIHICTh MaTepiajJbHHX (CUPOBHMHA, €HEprisd, oOJajHaHHS 1
T. I.) Ta JIOACBKUX (TPYAOBi, OpraHi3amiiiHi, KpeaTHBHi, MiANPUEMHHUIBKI) PECypcCiB, IO
HaJeXaTh MIAPANHUKY (BUKOHABIIO pOOIT MO TPOEKTY). [HTErpyrounm ¢akTopoMm s
MIIPSIHOTO PECYPCY € 3AaTHICTh CTBOPIOBATH HOBY BAapTICTh IIISIXOM BHKOHAHHS MiAPSTHUX
POOIT BiAMOBIAHOTO (HaXOBOTO CHPSIMYBAHHS;

- YacoBUi pecypc — (piHAHCOBI pecypcH 1 4ac, BiABEACHHU Ha pealli3allilo MPOEKTY, 10
HaJIe)KaTh MOro BIIACHUKY.

3 ypaxyBaHHSM I[bOTO 0YJI0 po3p00JIeHO BUPOOHUYY (PYHKIIIFO TIPOEKTY. 3BAKAIOUH HA
Te, IO 3araJbHUN oOcCsr (3amac) MiAPSAHOTO pecypcy AJs peani3allii MeBHOTO MPOEKTY €
BEJIMYMHOIO YMOBHO CTaJIOI0, BUPOOHNYA (DYHKIIIS POEKTY MOKA3y€e 3AIEKHICTh TOTOKY a0
HIUTBHOCTI TMIAPSAHOTO pecypcy (BUTpaAT MIAPSTHOTO Pecypcy) Ha OJMHHMINO Yacy Bif
00paHOTO 3 YCIX MOXJIMBHX TEPMiHY peaiizaimii MpoeKTy (BUTpaT YacoOBOTO pECypcy) 3a
NIEBHOI OpraHi3alifHO-TEXHOJIOTTYHOI CXeMH BUKOHAaHHA poOiT. [30kBaHTa (rpadiuna Moaennb)
BUPOOHNYOI (PYHKIIT TPOEKTHO-OPIEHTOBAHOTO BHPOOHUIITBA MAa€ CXOXHUH BHIIIAL 3
130KBAHTOIO TPAUIIIMHOTO BUPOOHUIITBA, ajieé B KOOPAMHATAX ''BUTPATH MIAPSIHOTO PECYpCy
Ha OJIMHHMIIIO Yacy — BUTPATH 4acoOBOTO pecypcy” [4, c. 769].

2. Po3po0ieHo  afekBaTHY IPOEKTHO-OPIEHTOBAHOMY  BHPOOHHUITBY  BapTiCHY
METPHUKY, B OCHOBI SIKOI JIe)KaTh MOKAa3HUK €KOHOMIYHOI BapTOCTI MPOEKTY K CYKYNHOCTI
KOMITAYH/IOBAaHWX BHTPAT HA HOT0 peai3alliro i MOKa3HUK MATOMOI JTOJaHOI BapTOCTI 5K I[iHA
MIIPSAHOTO pecypcy. 3Ba)kaloud Ha Te, IO BApTICTh MaTEPiaJIbHOI CKJIAJI0BOI MiIPSIHOTO
pecypey € BEIMYMHOI0 YMOBHO CTaJIO0, IIPEAMETOM TOPTY IPH HAaliMi OCTaHHBOT'O BIACHUKOM
MPOEKTY € BAPTICTh HOT0 BHKOHABCHKOI CKJIAIOBOi, TOOTO CTBOpPEHA MiJPSAHUKOM JOJIaHa
BapTICTh (CYKYITHICTh BUTPAT HA OIUIATY Mpalli, HAKJIAQAHUX BUTPAT 1 HOPMAILHOTO PHOYTKY
K BHUTpaT Ha OIUIATy MIJIPUEMHUIBKOI YaCTKM BHUKOHABCHKOI CKJIQJ0BOI MiAPSIHOTO
pecypcy). BimmoBimHO mWTOMa 1g0maHa BapTICTh — 1€ JI0AaHa BapTICTh HAa OIUHUIIIO
BUKOHABCHKOI CKIIa0BOI MiAPSIHOro pecypcy. Ii BeqMuMHA NMEBHHM YMHOM 3aJIEKHTH Bil
0o0paHOro TepMiHy peaiizalii MPOEKTy, ajieé 3pPEIITOI y BUIJISNAI OCHOBHHMX IapaMeTpiB
GbiKcyeTbCcsi KOHTpAakTOM miapsny. CyKymHICTh TMOKAa3HUKIB MUTOMOI JIOAaHOI BapTOCTI 3a
VKJIAQJEHUMH KOHTpPAaKTaMH Miapsaay (GopMye pPIBHOBaXHY IIIHY MIAPSJAHUX pECcypciB Ha
BIZIMIOBITHOMY PHHKY [4, c. 769].

3. Po3po0ieno Mozenb MONUTy Ha MIAPAIHI pecypcu B MeXax MEBHOTO MPOEKTY, II0
XapaKTepu3ye IPaHUYHUM BapiaHT palliOHaJbHOI MOBEIIHKH BJIACHUKA MPOEKTY MO0 HailmMy
MIIPSIHOTO PECYPCy 3a MEBHOIO I[IHOIO MO0 KOKHOMY MOKJIMBOMY TEPMiHY HOTO peajizarlii,

Ta € 00 €KTUBHOIO OCHOBOIO JUIsI I[IHOBOI IMOJIITUKM BJIACHHWKA MPOEKTy. I'padiuHo KpuBa
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NOTIUTY Ha MiApsAHI pecypcH B poekTi (Qp Ha puc. 1) Mae BUTIISA JaMaHoi, IO CKIAAEThCS
3 TMOXWJIOTO ¥ TOPU3OHTAIBHOTO BiJPI3KiB Y KOOpJMHATAX 'MHTOMA J0JlaHa BapTicTh (IliHA
MIIPSIHOTO Pecypey) — MOKIMBHI TepMiH peanmizalii mpoekty". Touku, 10 3HaXOAAThCA Ha
KpUBIii 1 HI)K4Ye HeEi, BH3HAYAIOTh MOXJIMBI KOMOIHAIl TapamMeTpiB peamizaiii JaHOTO
npoekTy. TOYKH, 10 3HAXOAATHCS BHILE KPUBOI, BU3HAUAIOTh HEMOXIINBI 200 MajlOWMOBIpHI
KoMmOiHamii 1ux mapamerpiB. Ilpm 1bOMYy TOPH3OHTAJIBHUI BIPI30K BH3HAYAETHCSA
PIBHOBA)KHOIO PHHKOBOK BEJIMYMHOK TMTOMOI JOAAHOI BapTOCTi, TOYKA 3JIaMy —
creniikoro (130KBaHTOK) KOHKPETHOTO MPOEKTY, a HAXWMJI MOXHJIOTO BIJIPiI3KYy — CTaBKOIO
JUCKOHTY, (30KpeMa, mpuitHaToro i po3paxyHkiB NPV 1poro npoekry). 3a meBHUX yMOB
o0u/iBa BiPI3KM MOXKYTh BHPOJIKYBAaTHCS B TOUYKY, BiJIOBITHO KpHBa HaOyBaTHUME BUTIISILY

a00 rOpU3OHTAILHOTO BiIPI3KY 200 moxuiioro [5 c. 854].

(o)}

S

A 4

T7; I

Puc. 1. CriiBBiTHOIIICHHS TIOMUTY 1 TPOIIOHYBAHHS ITiIPSTHOTO PECYPCY B MPOEKTI

(YTBOpEHHS MapaMeTPUYHOI IIaTHOPMH ONITUMI3allli €KOHOMIYHOI BAPTOCTI MPOEKTY)

4. Po3pobneHo Mojienb TMPOMOHYBAaHHS MIAPSIHUX PECYpCiB Y MeXax IEeBHOTO
MPOEKTY TIEBHUM MIAPATHUKOM, IO XapakTEepPU3ye I[IHy HOTO MAPSTHOTO pecypey Io
KOYKHOMY MOJKJIMBOMY TEPMiHYy pealtizallii mMpoeKTy i € 00’€KTUBHOIO OCHOBOIO ISl I[IHOBOT
HOJITUKH HOTO BacHUKa. ['padiuHo KprBa NPOMOHYBAaHHS NIAPSAHUX pecypciB y npoekTi Qp
nokaszaHa Ha puc. 1. Touku, 10 3HaXOAAThCA HAa KPHBIH 1 BHILE HEl, BU3HAYAIOTh MPUHHSATHI
JUIS TAHOTO MIApSAIHMKA KOMOIHAIi mapamMeTpiB peami3ailii TaHOro MPOEKTy. TOYKH, IO
3HAXOAATHCS HUKYE KPUBOI, BU3HAYAIOTh HEMPUHHATHI a00 MPUHHATHI JHIIE B KPUTHIHUX

BUIAKax KOMOIHAaIi 1uX mapamerpis [5, c. 856].
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Otxe, ™Moaeni TONMUTY W TPOMOHYBAaHHS MIAPSIHUX PECYpCiB Yy MPOEKTI
XapaKTepu3ylOTh TPAaHUYHY NapaMeTpUUHy MOBENIHKY yYacHHKIB Mpoekty. Lle o3Hauae, mo
MiApSIHUK HEe Oye OpaT y4acTh y MPOEKTI, OCHOBHI ITapaMeTpH peajizallii SKoro BU3HAYCH1
Ha 0a3l TOYKH, M0 3HAXOIUTHCA HIDKYE MOT0 KPUBOI MPOTIOHYBAHHS MIIPSIHUX PECYpCiB y
bOMY TPO€KTi. OJHOYACHO BIACHUK MPOEKTY HE NPOMOHYBATUME JIO Y3TOJKECHHS
napaMeTpH Horo peaniszailii, 110 BU3Ha4YeHI Ha 0a3l TOUKH, fKa JIEKHUTh BUILE KPUBOI MOMUTY
Ha TIAPSIHI pecypcu s 1poro mpoekty. Ha puc. 1 kpuBy mpomonyBanHs Qs i KpuBY
MONUTY Ha miApsAaHUN pecypc Qp B MPOEKTI 3BEACHO HA OJHOMY Tpadiky.

Kpusi neperunarotbes B Toukax A i B, yrBoprotoun ¢irypy, oomexeny Binapizkom AB
namanoi Qp 3Bepxy Ta ayroio AB kpuBoi Qs 3HM3Y. MHOXXMHA TOYOK BCepeauHi i€l dirypu
BKJIIFOYHO 3 THUMH, IO Hajexarh Biapizky AB mamanoi Qp Ta may3i AB kpuBoi Qs, €
napaMeTpPUYHOI0 TIAaTGOPMOIO ISl ONTHUMI3aIlii €KOHOMIYHOI BapTOCTI J@HOTO TIPOEKTY,
TOOTO 30HOI0 NPUHHATHUX JUIS YYaCHUKIB IMPOEKTY PIlIEHb MIOAO TEPMiHY BHKOHAHHS
miApsSAHUX poOIiT Ta (QopMyBaHHS IX MOTOBIpHOI I[IHM Ha OCHOBI BIANOBIAHUX 3HAYEHb
nomaHoi mutoMoi BaprtocTi. Lli & BenwumHM OyAyTh BU3HAYaJIbHUMU TpU (opMyBaHHI
€KOHOMIYHOT BapTOCTI Ta BU3HAYCHHI TEPMiHY peai3allii MPOEKTY B IJIOMY.

ITig onTuMi3ali€l0 eKOHOMIYHOI BapTOCTI MPOEKTY B LbOMY BUIAJKY CIiJ PO3YyMITH
IpOIIeC Y3rOJKCHHS BIIACHUKOM TPOEKTY W MiJIPSIHUKOM HapaMeTpiB Horo peamizaiii, o €
HaWOMMKYUMH 10 ONTHUMAJIBHUX K 32 KPUTEPISIMU OJHIET CTOPOHM, TaK 1 3a KPHUTEPISIMHU
JIPyTOi.

PesynpTaToM mporecy omTumizailii €eKOHOMIYHOI BapTOCTI MPOEKTY € Y3TODKEHE
napaMeTpuyHe pillleHHs, sIKe BUCTYIAae 0a3010 JUIsi BU3HAUYEHHS BCIX IUIAHOBHX IMapaMeTpiB

peaizaiii IpoeKTY, 110 3aKPITUTFOIOTHCS MAMMCAHHAM KOHTPAKTY HiApSITy.
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Kononona 1. B.
JIHinponemposcvKuil OepacasHull yHigepcumem HYMpIWHIX cnpas, npoghecop xageopu
AHATIMUYHOT eKOHOMIKU MA MeHeOHCMEHMY

®YHKIII OCBITH Y 3AXUCTI EKOHOMIYHHUX IHTEPECIB MAJIOT'O
BIBHECY

The article is highlights the problems of protecting the economic interests of small
business through the prism of the functions of education. The essence of the object of
protection, economic interests and education is considered. The main problems concerning
the economic interests of small business are highlighted. It is substantiated that the main
driver of economic growth is knowledge and information. The need for the formation of

information and analytical competence of entrepreneurs is specified.

Bynap-sika MisUNTbHICTH JIOAWHM Ha CHOTOJHINIHINA JEHb Tak a0o0 iHAKIIe MOB’si3aHa 3
MONTYKOM, OOpOOKOI0 Ta 30epiraHHsM camMoi pi3HOMaHITHOI iH(opMarii. BigmosigHa
TEeHJEHIIIsI PIKCYEThCS 1 Y JiSTIBHOCTI TMPEACTaBHUKIB Majoro 0i3HeCy, a OTXKEe HaI3BUYANHO
rocTpo TmocTae mpobimema (opmyBaHHA iH(OpMAIiitHO-aHATITUYHOI KOMIIETEHTHOCTI
HiANPHEMIIIB TA 3pOCTAE 3HAUEHHS X 0013HAHOCTI 010 (PYHKILINA OCBITH Yy 3aXHCTi IHTEPECiB
MPEACTaBHUKIB Majoro Oi3HeCy, IO 3yMOBIIOE TIJABUIIECHHS 3HAUYCHHS OTpPUMaHHS Ta
BOJIOJIIHHSI HOBUMHM 3HaHHsAMU. Ha xanb, B YKpaiHi yepe3 TpuBardy COIialbHO-€KOHOMIUHY
KpU3y Ta TOBUIBLHICTH BIIPOBAKCHHS pedOopM HETATUBHUUN BIUIMB KPUTHUYHO 3HAUYIIOTO
YMHHUKA PIBHS OCBITH BXXE Y HAHOIMKYI POKU 3arpokye BTPATOIO KaJPOBOTO MOTEHIliAy Ta
CTPIMKHMM TIOTIpIIEHHSIM CHTYallli MO0 3aXHUCTy €KOHOMIYHUX IHTEPECiB BCiX CyO’€KTiB
€KOHOMIKH Ta MaJIoTo Oi3HECY 30Kpema.

Manuit 6i3HeC ChOTOAHI — II€ COIAIbHO-EKOHOMIYHUN (yHIAAMEHT, 0€3 SKOTO He
MOXE CTalo pO3BUBATHCA OyIb-fKa €BpoOIeicbka JepxkaBa. YCHilIHA TiSUIbHICT Majloro
0i3Hecy Oararo B 4YOMy BHM3HAa4ya€ TEMIIM 3POCTaHHS E€KOHOMIKM Ta 3a0e3nedye BUKOHAHHS
HUM CBO€i OCHOBHOI COIIaIbHOT (DYHKIIIT, sIKa MOJISITa€ y CTBOPEHHI POOOYMX MiCIIb.

Han3BuvaitHo BakiiMBa poJib MaJIOro Oi3HECY IMOJSATae y 3IIaKyBaHHI KOJIMBaHb
€KOHOMIYHOI KOH’IOHKTYpH, 00 3a HOro mnocepeaHMUTBa BifOyBaeThCsl 30arMaHCyBaHHS
HOTMUTY Ta MPOMO3HULlii, 0COOJIMBO B yMOBaX KPH30BUX CUTYyalliil. Ane i Toro mod KpaiHa
JOCSTIIa 3HAYHUX YCHIXiB B €KOHOMIYHOMY IOCTYII, Tpeda CTBOPUTH YMOBHU IS PO3BUTKY

Majoro 6i3Hecy.
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B ymoBax ¢opmyBaHHsI iHHOBAIiItHOI MOJieli pO3BUTKY €KOHOMIKH YKpaiHu, B SIKil
YacTKa MaJHMX Ta CepefHiX CyO’€KTiB TOCIOAAPIOBAHHS € CYTTE€BOIO, TOJIOBHUM pYIIiEM
€KOHOMIYHOTO 3pOCTaHHS CTalOTh 3HaHHSA Ta iH(QOpMaIlisd, a 3HAaHHI MalTh OyTH
"mpakTHYHUMH" Ta CHOPUATA 3MiHAM y KHUTTI mrogei. IlpoGrema, mo moTpedye cBoro
BUDILICHHS TPOSIBISETHCA Y BIJICYTHOCTI B3a€EMO3B 53Ky MK 00’emamu iHdopmariii, sKi
HEOOXiTHO OOpOOJATH JUIsI NPUHHATTS YNPaBIIHCHKUX pillleHb, Ta 3HAHHAMH CaMOTO
MIAPUEMIT, SKOMY MOTPIOHO BUKOHATH TOCTABJIEHY Mepen HUM iH(OpMaIliiHO-aHATITHIHY
3a/1auy y HAaWKOPOTII TEPMiHHU.

dopmyBaHHS 1HGOPMAIIHHO-aHATITHYHOT KOMIIETEHTHOCTI, a TAKOX ii MiBUIICHHS, Y
NPEJCTaBHUKIB Majoro 0i3Hecy HOCUTH INIOOAJIbHHMIA XapakTep, aJke 10 CbOTOJHI HE Mae
YITKOTO YSBJIEHHA y CHUCTEMI OCBITH TIPO MIATOTOBKY MIANPHEMISI 10 1H(POPMAIIIHO-
AHATITUYHOL JISTTBHOCTI. Y 3B 53Ky 3 UM, (DYyHKIIII OCBITH Y 3aXUCTI €KOHOMIYHHMX 1HTEPECIB
y BUIIE3raaHii chepi HabyBae 3HAYHOI aKTYaIbHOCTI.

Bynp-sika comianbHO-eKOHOMIYHA CHCTEMa SIK 00’ €KT 3aXUCTy — Iie cdepa 3ITKHEHHS
iHTEepeciB 1 3arpo3, cdepa B3aemojli (QyHKIIH pO3BUTKY Ta Oe3meku. Uepe3 cCTBOpeHy
OpraHizaIiiny CTPYKTypy CyO0’€KT Oi3Hecy Oyp-sSKOTro 1€papXiqHOro pPiBHSA 3/IHCHIOE IBa
OCHOBHI mporecu: peanizye (pyHKis po3BUTKY) 1 3axumiae (dyHKiis Oe3meku) CcBOi
iaTepecu. Lli mporecu XapakTepu3ylOThCcs MOKAa3HMKaMU JOCSITHYTOTO DPIBHS peamizamii 1
3aXHUINEHOCT1 1HTEpeCiB, sIKi TpeOa BMITH OIIHIOBATH YHCIOM 1 BPaxOBYBaTH B KEpyBaHHI
013HECOM.

Peanizanis iHTepecy B COIaIbHO-€KOHOMIUYHUX CHCTEMax OOYMOBIIEHA YMOBOIO
3axXHCTy iHTepecy BiJ HeOe3MeKH i MpoTiKae MpH MEBHUX PIBHAX O€3MeKH cepeaoBUIa. SKIo
IHTepeC HE 3aXWIlaTh, TO BIH HE peanizyerbes. [IpoBeneHe ONMUTYBaHHS KHIBCHKUM
AHATITUYHUM IIEHTPOM [HCTUTYTYy €KOHOMIYHUX JOCIIDKEHDb Ta MOJITHYHUX KOHCYJIbTAIN y
2018 pomi OUTBII HIXK THCAYl YKPATHCBKUX MIAMPHEMCTB, MOKa3aj0, IO 3aXUCT 1HTEPECIB
Mmasioro Oi3Hecy — 1€ MOCHyra, SKoi HaiOigblie NoTpeOylOTh OMHUTaHI IPEICTaBHUKH.
Peamizamist eKOHOMIUYHUX IHTEPECIB 3HIMCHIOETbCS uYepe3 AOCSATHEHHS IXHIMU CyO'eKTamu
KOHKPETHHX €KOHOMIYHUX IUIeH. [Ipu 1iboMy M1 3aXUCTOM PO3YMIETHCS IMIOCH OUIBINE, HIXK
OXOpPOHA 1 CUJTOBI (PYHKIIII.

[IpaBusbHE PO3YMIHHS 3aXHCTy iHTEpeciB sk chepu B3aemonii (yHKLINA OCBITH Ta
chepu HEIOMyUICHHS KOH(IIIKTY IHTEpECiB 1 3arpo3 J03BOJISI€ BUPINIYBATH METOIOJOTIYHI
NUTaHHS (OPMYBaHHsI CTPYKTYpH Oi3HECY, HE TUIBKH BEIHUKOTO ajie W Majoro, CTPyKTYpH
yIpaBIiHHS UM Oi3HECOM 1 3a0e3TnedeHHs 0e3MeKH Ha OCHOBI CTpaTerii 3aXUCTy 3a PaXyHOK

MiJIBUIIICHHS OCBITHBOTO PiBHSI.
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OTxe, BapTO 3BEPHYTH yBary Ha Te, L0 B LIEHTPI 3aXHCTy €KOHOMIYHHX IHTEpPECiB
masioro 0i3Hecy nepeOyBae JIIOJUHA SK TOJOBHA MPOAYKTUBHA CHJIA. AHANI3YIOUH 1CHYIOUI
BHYTPIIIIHI 3arpo3W iHTepecaM Mayioro Oi3Hecy YKpaiHW, CIIOCTEPIraeMo, 10 3Ae01TbIIOT0
BOHHU JISKaTh Yy IUIOIIMHI OCBITHBROTO PIBHS Ta KOMIIETEHTHOCTI B YMIPaBIIiHHI OI3HECOM.
Biarak Haa3BUYAHO aKTyaldbHOIO MPOOJIEMOIO € CTBOPEHHS ONTUMATBHHX YMOB Ta IMOIIYK
NUISXIB MIABUINEHHS SIKOCTI OCBITH JUIsl IPEICTAaBHUKIB Majoro Oi3Hecy 3ayisi 3a0e3meueHHs
€(hEeKTUBHOCTI PO3BUTKY EKOHOMIKH KpPaiHU B LIJIOMY.

Crnenudiuyny BITYM3HSHY MpOOJIEeMYy OCTaHHBOTO 4Yacy CTAHOBUTH 3aroCTPEHHS
KOHKYpPEHTHOI OOpoThOM 3a yKkpaiHCbKOro cryaeHTta 3 O6oxky BH3 3apyOikHux kpain. 3a
JaHUMU eKCIEpPTiB, KUIbKICTh YKpAiHIIIB B iHO3eMHUX YHiBepcuterax y 2014-2015
HaBYaJIBLHOMY polli ctaHoBMIa 59 648 0ci6. Y 2016-2017 HaBYaIbHOMY POIll BUIIY OCBITY 3a
KOPJAOHOM 3/100yBaJIO IOHalWMeHIne 68 tuc. rpomansH Ykpainu. Cepen HalO1LIbII OakKaHUX
JUTSL HABUAHHS KpaiH, SK 1 paHimie, 3anmumaiotbes [lompma, Himeuunna, Pocis, Kanana, ITamis,
UYexis, CIIA, Icnanis, ABctpisi, @paniis ta Yropmuna. Hanpuknaz, mopoxy mo Ionsimi ine
HABYaTHCS BIJ MIECTH JI0 ICB'SITH TUCSAY YKPATHCHKUX CTYACHTIB. 3 IIMX MO3UIIN Manii Oi3HEC
BTpavyae MOTCHIIIHHUX CyO’ €KTIB MiANPHEMHHIIPKOI MIsUTBHOCTI Ta TpaIliBHHUKIB. Bimrak s
MiHiMi3alil peamizamii 3arpo3 EKOHOMIYHHM IHTepecaM Mayioro Oi3HeCy BaKJIMBHM €
opramizauis ix HaBuyaHHs, 0O OCBiTa— II€ 1 PO3BUTOK OCOOHMCTOCTI ¥ (hopMyBaHHS
MIIPUEMIS, 34aTHOTO CaMOCTIHHO ¥ BUTBHO MHUCIHUTH W misitTi. HaBuaHHS — s7pO OCBITH,
ajyie OCTaHHS BiIOYBAa€THCS i 32 MEKaMU HABUAIBHUX 3aKJIaJiB — MPOTITOM YChOTO KHTTS
JIOAWHU. BianoBigHO 10 MOCTYJATiB TEOPil JIOACHKOTO OCBITAa € KaliTaJOBKJIAQJACHHSMHU B
MaifOyTHe moauHu. OTOX, CTaTyC IOPOCIOI JIIOAMHU 3YMOBIIIOETHCS KIUIBKICTIO 1 SIKICTIO
KamTaJIOBKIQJICeHh Yy Tiporec 1ii ocBiTH [2]. 3rimHO 3 Teopiero KOH(IIKTY OCBITa €
BIJII3EPKAJICHHSIM PI3HOMAHITHUX TPYIOBUX KOH(JIIKTIB, BOHA CIHpHS€ EKCIUTyaraiii Ta
MPUTHIYCHHIO COIIaJIbHUX TPYyI, sKi MepeOdyBalOTh y MEHII CHPHUSATIMBUX ymoBax [3].
Konmiktu 3 mpuBoy BUMOT 710 PiBHS OCBITH BUHHKAIOTh MIXK I'pyIaMu, 110 MAlOTh yce Ig, i
TAMH, WO NparHyTh Martu. [lepmri HamonmsArarOTh HA BIAMNOBIAHOCTI OCBITH TEBHHUM
"crangapTam", 1HII — Ha BUTBHOMY JOCTYTII 70 Hei.

3riIHO ICHYIOYHMX JOCIIPKeHb, BCTAHOBJICHO, IO MIOPIYHO OOHOBISAETHCS OMU3BKO 5 %
teopetnyHux 1 20 % mnpodeciiHux 3HaHb. BupimeHHs npoOiieMH MOJSIrae B Mepexoni 10
OCBITW TPOTATOM OKUTTA, J€ Oa3oBa OCBiTa MIJNPUEMIB MEPIOAUYHO TOBHHHA
JIOTIOBHIOBATHCS JTOJATKOBUMH 3HAHHSAMH Ta HaBUYKaMy. HaBY4aHHS TIPOTSTOM SKUTTS LIS
Cy4YacHHX MIAMPUEMITIB TIepeidavyae 3pOCTaHHs 1HBECTHUIIIN Y CBOI 3HAHHS; HAOYTTS OCHOBHUX

HaBUYOK, BKIIOYalOuu LU(ppOBYy TrpamoTHiCTb. Came mpeAcTaBHUKAM Maioro OizHecy
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JIOBOJIUTHCS. TOCUTh 4YacTO 3MIHIOBATU CBIM COIQJIbHUI CTaTyC, YCBIJOMJIIOBATH 3MiHU B
COLIIaIbHOMY CEpEJOBHUII 3 METOI BUPIMICHHS PI3HOMAHITHUX MpoOsieM y mpodeciiiHii
cdepi, mo moTpedye HOBUX 3HAHBb Ta yMiHb. OTXKe MIANPUEMIIIB HEOOXITHO 3a0e3medyBaTh

PIBHUM 1 BIIKPUTHM JOCTYIIOM IO SIKICHOTO HAaBYaHHS 1 CTUMYJIIOBATH iX JO OTPUMaHHS

HOBUX 3HaHb.

3acnyroBylOTh Ha yBary BIEBHEHI KPOKH y [bOMY HampsMmkKy. OcoOnuBy yBary
NPUAUBIETHCS CTBOPEHHIO 3PYYHHX YMOB JUIsl BeJeHHs Oi3Hecy. B pamkax HalioHaabHOTO
npoekty "Jlis. bi3zHec" cTaBuUTbCS 3a MeTy TOOyIayBaTH €KOCHCTEMY  ITATPUMKH
HiANPUEMHUIITBA, 10 BKJIIOYATHME CHCTEMHY MiANPUEMHUIIBKY OCBiTY. Po3pob6iieHo
HaBUaJIbHUN oOHIalH-Kypc "Ha Baprti iHTepeciB Oi3Hecy" [uis oprasizauiii pO3BUTKY
nianpueMHUITBA. el Kypc Mae TOMOMOTTH cilyxadaM Kparie 3p0o3yMiTH IHTepeCH Majioro Ta
cepemHporo Oi3HeCy, po3i0paTHcs B MHUTAHHSAX 3aJIydeHHS MIANPHEMIIB 10 MICIIEBOTO
€KOHOMIYHOTO BpSAYBAaHHS Ta HAJAro/DKEHHS [laJloTy MDK MICLIEBOIO BIAAOK0 1
HiANPUEMISIMH, OTPUMATH NMPAKTUYHI 3HAHHS [I0J0 IHCTPYMEHTIB MOKPAIEHHSIM MiCIEBOTO
Oi3HEeC-cepeoBHIIIA.

B miacymky ciijg 3a3HauuTH, 10 Manuid Oi3Hec B YKpaiHi moTpedye KoHcomiaamii Ta
KpaImoro mpeJCcTaBHUITBA Horo iHTepeciB. EdexkTuBHa opraHizaiisi OCBITHHOIO pPO3BUTKY
HiANPUEMHUIITBA — 1€ HEBIJ €MHUI €IEMEHT 3aXHUCTy iHTepeciB Oi3HeCy 3a paxyHOK HOBHUX
3HaHb, SIKUX TaK MOTPEOYIOTH MANPUEMIII, a SKICHE BUKOHAHHSI OCBITOIO CBOIX (DYHKIIIH JacTh
3MOry 3a0€3IMeYUTH TiTHI YMOBH BEICHHS IMANMPUEMHHUIIBKOT TISITBHOCTI Ta CTATUN PO3BUTOK
VYkpainu B 1iiomy.
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Kocenko H. B.
Xapxkiscokuil HayioHanbHULL YHIGepcumem micbkozo eocnooapcmea imeni O.M. Bexemosa

OCHOBHI OCOBJINBOCTI IINTAHYBAHHS TA ®OPMYBAHHA TPY1OBUX
PECYPCIB B IHHOBAIIIHHUX ITPOEKTAX

The paper discusses the main features of planning and the formation of labor
resources in innovative projects. The planning of the process of plans for the development of
an enterprise is carried out mainly at the expense of internal resources, the use of a personnel
reserve and training in private competencies, in accordance with the tasks of an individual
enterprise. Each of the approaches considered has features in the selection and assessment of

the necessary labor resources in terms of quantity, nomenclature and personal qualities.

Po3BuTOK miAnpueMCTBa B OCHOBHOMY XapaKTEPU3YETHCS MPArHEHHSM 1 37JaTHICTIO
OCBOIOBATH 1 BUITYCKaTH Ha PUHOK KOHKYPEHTHI 3pa3ku mpoaykKiii. Lle MoxxyTh OyTH 3pa3ku
MOJICPHI30BaHUX 3pa3KiB TOTOYHOI Creriamizamnii mignpueMctBa. [muOuMHA MonepHi3arii
MO>ke OyTH Pi3HOIO (BIAMOBIIHO 0 CTpaTErii MJIaHiB PO3BUTKY) 1 B OCHOBHOMY I1€ CTOCYEThCS
TaKUX XapaKTEPUCTHK TPOIYKIIii, IO BUITYCKAIOTHCS, K EKCIUTyaTalliifHi TapaMeTpH, TU3aiiH,
€proHoOMiKa.

BignmosigHo no pexomennaiiii UNIDO [1] npu miuanyBaHHI IHHOBAIIITHOT AisTEHOCTI,
OIlIHKA CTPYKTYPH 1 JDKEPEN OJIep>KaHHS TPYJOBUX peCcypcCiB, HEOOX1THOT AKOCTI 1 KITBKOCTI, €
HaWBKJIMBIIIUM 3aBJIaHHSM 3a0€3MEUCHHSI MOKIIMBOCTI OyTH peasli30BaHUM 1HBECTHIIIHHUX
npoekTiB. HeoOXiHO po3pi3HATH XapaKkTep KaapoBoi poOOTH MpH OLHII 1 1000pi KaapiB Juis
3aMilICHHS BaKaHCi YTBOPWIIKMCS B PE3yJbTaTi MPUPOJHHUX MPOIECIB IUIMHHOCTI KaapiB. TyT
BUKOPUCTOBYIOTHCSI ~TIOCIYTM pI3HHX OO'€KTIB TPyAOBOi 3alHATOCTI Ta MpaBuia
BUMPOOYBAJILHOTO TEPMiHY, KOJW KOJEKTHMB B Tii 4M 1HIIK ¢(opMmi BUPINIYE MHTAHHS
3apaxyBaHHs a00 BIIMOBH B 3apaxyBaHHI.

Y pa3i miaHyBaHHA  CIOCOOIB  3a0e3MeueHHsST MOMKIMBOCTI  peai30BaHOCTI
IHBECTULIIHHOTO TPOEKTY MO KaJpOBOi CKJIAJOBOI IUIaHy, BHOIp METOAMKH IUIaHYBaHHS
KaJIpOBOTO 3a0e3MedyeHHs] 3aJICKUTh BiJ OOpaHOi cTpaTerii po3BUTKY NPEIiBECTEIlIHHUX
MJIaHiB 1 0COOJMBOCTEH 3alUIAaHOBAHMX BHJIIB 1HHOBAIIMHOI MPOAYKII. AHami3 MPaKTUKH
IHHOBAITITHOT AISUTBHOCTI J03BOJIsI€ OLIBIICTE (OPM IHHOBALIMHUX CUTYalliil 3BECTH IO
CHUTYallil TUTaHyBaHHSA PO3BUTKY Ha OCHOBI MOJEpHi3alii BUIYCKY MPOMHCIOBOI MPOTYKIIii.

MopaepHizaliis 3a3BUuYail CpsMOBaHa Ha MIiIBUINEHHS KOHKYPEHTO3JATHOCTI MPOAYKIIi 3a
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paxyHOK TOJINIIEHHS ICHYIOUMX XapaKTepUCTUK ab0 BIOPOBAKEHHA JOJATKOBUX
"MpuBaOIMBUX" CIOKUBYUX SKOCTEH.

3aie)kHO Bif 00csIry poOIT 3 MojaepHi3alii BIAMOBITHI MIAPO3ILIA MOXYTh OyTH
pO3MIMPEHi  BIAMOBIIHAM YWHOM BIiJIOpaHWMMH TpaIiBHUKaAMU 10 TpodeciiHuM 1
OCOOUCTICHUM SKOCTSIM, OIIIHKA SKUX 3AIMCHIOETbCA B paMKax BHUIPOOYBAJIHHOTO TEPMiHY
poOOTH B KOJIEKTHUBI.

Or11iHKa TepcoHaITy, SKUN 3aIy4a€eThCsl 10 MPOEKTYBAHHS MOJEPHI3aIlii MPOBOIUTHCS
Ha OCHOBI aHa3y TNoOMepeaHboi MpodeciiHOi TPYAOBOi MISUIBHOCTI 1 OCOOMCTICHUX
xapakTepucTuk. HeoOXigHa YHMCENTbHICTh 3aTy4€HUX J0 MPOEKTYBAHHS KOHCTPYKTOPCHKO-
TEXHOJIOT1YHOT TOKYMEHTallii 3 MOJepHi3allii BU3HAYAETbCSA 00CITOM poOiIT 1 3a0e3MmeuyeThCs
B OCHOBHOMY 3a PaxyHOK CKOPOYEHHS pOOIT Mo po3poOiri 6a30BOi Momei 1 CKOPOYCHHS
00csTiB BUITYCKY TIPOIYKIIii 0a30BOT0O 3pa3Ka.

Ille onHi€r0 OCOONMBICTIO IUIaHYBaHHSA 1 (OPMYyBaHHS TPYIOBHX pECypCiB B
IHHOBAILlIMHMX TPOEKTaX - € KajpoBe 3a0e3NedyeHHs BUPOOHUYOIrO eTamy peaizamii
IHBECTHIITHOTO TpoekTy. IlmanyBaHHS 1 3a0e3MEUeHHS MPOEKTY TPYAOBHMH pecypcamu
MIPOBOJIUTHCS MICIISI BUBHAYCHHS OOCATY 1 3MICTY 3MiH TEXHOJIOTIYHUX MPOIIECIB BUPOOHUIITBA
0a30BOT0 3pasKa, Iepeliky 00'eJHaHuX 1 MapaJieIbHUX MapHIPYTiB TEXHOJIOTIYHOTO MPOIIecy,
3aCTOCYBaHHS HOBOTO O0JIaJIHAHHS 1 MaTepiaiB.

OyHKIIOHYBaHHS BUPOOHWYOT YACTHHH MTPOEKTY BUMArae pi3HUX KaTeropii TPyJI0BUX
pecypciB — KepiBHHUKIB, CITy>KOOBIIIB, pOOITHHKIB, TIEPCOHAI, IO TUTAHYE Ta KOHTposroe. Kpim
TOTO, TPYIOBI pecypcd BHPOOHHYOI YAaCTUHH TPOEKTY, MOBUHHI OyTH cdopmoBaHi 3a
OKpPEMHUMH KaTEeropisMH, TaKUM SIK HaINpHUKIaJ, KEepPYyIOUHd 1 KOHTPOJIOIOYHI IepcoHal,
kBamidikoBaHi 1 HeKBali(pikoBaHi (pi3HOPOOOUi) POOITHUKH, @ TAKOXK MO (DYHKITISIM, TAKUM SIK
3arajbHe YIPABIIHHS, YNPaBIiHHS 1 CHOCTEPEXKEHHS 3a BUPOOHUIITBOM, aIMIHICTPAaTHUBHI
byHKIIi1, 00CTyroOByBaHHS 1 yIpaBIiHHS 002 HAHHSIM.

Tobtro mnnanyBaHHS mporecy 3a0e3NedeHHs IJIaHIB PO3BUTKY 3AIMCHIOETHCA B
OCHOBHOMY 3a paxyHOK BHYTPIIIHIX peCypciB, BHUKOPHUCTAHHS KaJpOBOrO pE3epBy Ta
HaBUYaHHS YaCTHUM KOMIIETEHIIISIM, BiJIITOBIIHO JI0 3aB/IaHh OKPEMOTO ITiIMPHUEMCTBA.

Takum YUHOM, KOXEH 3 PO3MITHYTHX IUISXIB MOJIEpPHI3aIlii — KOHCTPYKTOPCHKUN 1
TEXHOJIOTIYHUNA Ma€e CBOi OCOOJMBOCTI B MUTAHHAX MiAOOpY 1 OLIHKK HEOOXiIHUMH

TPYAOBUMH pecypcamu 3a KUIbKICTIO, HOMEHKJIATYyPOIO 1 0COOUCTICHUM SKOCTSIM.
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MOAEJIIOBAHHA BIVIMBY EK3OI'EHHUX ®AKTOPIB I[TIPOEKTY
BYIAIBHUIITBA )KUTJIA HA EOEKTUBHICTD ITPOEKTY

This article reflects an assessment methodology to measure the impact of exogenous
project factors on the efficiency of material resource management. Using the analytic
hierarchy process, it was carried out determining the cause-effect relationship between the
main parameters of the project as of the cost of production, price of the dwelling, the rental
rate on the housing market, duration of the project and influence of the interests of
external stakeholders. The factors impact is determined by constructing a multiple regression

model.

Ha xoxHii cranii )KUTTEBOTO IUKITY MPOEKTY YKUTIOBOTO OYyMiBHUIITBA HEOOX1THO
3Ba)KaTH Ha XapPaKTEPUCTHKH 30BHINTHHOTO CEPEAOBUIIA MTPOEKTY, IO 3MIHIOIOTHCS IPOTITOM
peaiizallii MpoeKTy SK SKICHO, TaK 1 KUIBKICHO Ta MOTPeOyIOTh 0OPOOKHM Ta aHali3y BEJIUKHUX
oOcsriB iHpopManii npu reHepauii ynpaBIiHCHKUX pimieHb. O3HaKa YHIKQIBHOCTI NMPOEKTIB
JKUTJIOBOTO OyIIBHUIITBA OOMEXY€ 3aCTOCYBaHHS CTAaTUCTHYHMX METOMIB TIPH TeHeparlii
TPAEKTOPIN yIpaBiIiHHSA, TOMY IpPH CTBOPEHHI 3ac00iB iHGOPMAIIHHOT MATPUMKH (PYHKITIH
yOpaBIiHHA  MarepiaJbHUMU  pecypcaMd  OO'€KTUBHO  Ma€  BHKOPHCTOBYBATHCS
IHCTpYMEHTapiil eKCIIEPTHOTO OL[IHIOBAaHHS XapaKTEPHCTUK 30BHIIIHBOTO CEPEIOBHUIIIA.

[TeBHi acmeKkTH Ta MiIXOIW OMPAIIOBAHHS AAHOI MPEAMETHOI 00J1acTi PO3TISIANINCH B
poboTax yKpaiHChKHMX Ta 3aKOPJOHHHUX JTOCIIITHUKIB.

B po6orti [1] 3anmponoHOBaHO MOAENb O0JIIKY 1HTEPBAIBHUX E€KCIIEPTHUX OIIHOK Ta ii
peamizanii B iHpOpMaliiHIA TEXHOJIOTII MIATPUMKU MPUUHATTS pimieHb. [ 3BaxKyBaHHS
KpUTEPIiB paHkKUpYyBaHHS (AKTOpiB, IO BIUIMBAIOTH HA MPUUHATTS pIMICHHA MpU
peaizailii MpoeKTiB, B poOOTi [2] BUKOPUCTAHUN THCTPYMEHTAPIA 1HTEICKTYaTbHOTO aHAJI3Y
JTAHHX.

OnHuM 3 HaOLIBII OOIPYHTOBAHMX METOJIB EKCIIEPTHOTO OIIIHIOBAHHS € METO[
aHayizy iepapxiid, SKUH J03BOJISIE MPOBECTH JCKOMIIO3MIII0 OaraToKpuTepialbHOI 3aaadi
OI[IHIOBaHHSI QJIbTEPHATUB 1 OOPOOUTH TOCIHIIOBHOCTI JYMOK €KCIIEPTIB 32 METOIOJIOTIEI0
napHux nopiBHAHb [3]. Ha ocHoBi Qopmamizamii Ta cucremarusaiii BIUIUBY (DakTOpiB

30BHINIHBOTO CEPEOBUINA OyNiBEIbHUX MPOEKTIB, B JOCHIKEHHI [4] MPOBENEHO KiTbKiCHE

83



OLIIHIOBAHHS PIBHS JIOCATHEHHS 33JaHUX IapaMeTpiB MPOEKTY, 30KpeMa 3a KpHUTepieMm
BapTOCTI CIIOPYIKEHHsI Oy/TiBElIb.

Po3pobka iHCTpyMeHTanbHUX 3ac00iB MOIIYKY €(PEeKTHBHHUX pIlIEHb 3 YIPaBIIHHS
pecypcaMu CbOTO/IHI € aKTyalTbHOIO HAYKOBO-TTPAKTHYHOIO 3371a4ero.

Mertoto maHoi poOOTH € METOA OIHKM BIUIMBY EK30T€HHUX (DAKTOpPIB IPOEKTY
OyAiBHMIITBA XHTJa Ha €()EKTUBHICTh YNPaBIiHHSA MaTepialbHUMH pecypcaMu Ha MpPUKIIai
JKUTJIIOBOTO OyIiBHUIITBA M. XapKOBa.

3aragom, METO]T OIlIHKH BIUIUBY €K30T€HHHX (PaKTOpiB Ha €(DEKTUBHICTH YIPaBIIHHS
pecypcamu MPOEKTyY Tiepeadoadae BUKOHAHHS 9 eTarriB:

Eran 1 - ¢QopMmyBaHHS Tpymu eKCIepTiB, sKi € MpeICTaBHUKAMH 30BHIIIHIX
CTEHKXOJIEpIB MPOEKTY sIK Takoro. B poboti 3amporonHoBaHa audepeHItiaiis 3a choma
rpylaMHu CTEHKXOJIJIEPiB: OpraHd BIIAW; OPraHd MICHKOTO CaMOBpsIyBaHHsA, (DiHAHCOBI
yYCTaHOBH, KOHKYPEHTH, IOCTaYalIbHUKH, TOKYTIL, IHBECTOPH.

Etan 2 — po3poOka onuTyBaJIbHUKA JIsi BUSBICHHS MPUYMHHO-HACHIIKOBHX 3B'S3KIB
napamMeTpiB TPOEKTY: COOIBapTICTh JKWTIA; I[iHA JKUTIIOBOI HEPYXOMOCTI Ha PHHKY
M. XapKoBa; 3HAYCHHS OPEHIHOI CTaBKM HAa PHHKY JKUTIOBOI HEPYXOMOCTI Ha PHHKY
M. XapKoBa; TepMiH peastizalii IPOEKTY Ta BIUTMBOM 1HTEPECIB CTEUKXOIACPIB.

Etan 3 — nmpoBezieHHs ONMUTYBaHHSI PECIIOHACHTIB — €KCIIEPTIB, 110 € MPEACTaBHUKAMU
CTEHKXOJIIEePIB.

Etan 4 — gocnimkeHHsT [yMOK €KCIIEPTiB 32 METOJIOM aHAJII3y 1€papXii.

Etan 5 — parmxyBaHHSI apaMeTpiB MPOEKTY 3a CTYNEHEM BIUTUBY Ha €(DEKTUBHICTh
IPOEKTY.

ETan 6 — pam)XxyBaHHS CTEHKXOJIIEPIB 32 CTyNIEHEM BIUTMBY Ha €()eKTUBHICTh
MIPOEKTY.

Etan 7 — 30ip Ta miAroTOBKa CTAaTUCTUYHUX JTAHUX XapaKTEPUCTHK 30BHIIIHHOTO
CepeIoBUINA 3 ypaxXyBaHHIM OTPHUMAHOTO BEKTOPY OL[IHOK BIUIMBY CTEHKXOJIEPIB.

Etan 8 — moOynoBa Moziei MHOKMHHOI perpecii HaiOo1IbII 3HAYMMOTO IOKAa3HUKA
MIPOEKTY BiJ €K30T€HHUX (AKTOPIB CEPEeIOBUIIA TTPOEKTY.

Etan 9 — po3po6ka BUCHOBKIB Ta pEKOMEHTaITii.

Arnpo6ariito MeToay MpoBeAeHO 3 Tpynoio 10 excrepTiB, 10 BKIIOYANA Y TOMY YHCII
NPEJCTaBHUKIB TPOMAICHKUX OpraHi3aliil 1 MpUBaTHUX 0cCi0 (MOKYMIB i MIKpOIHBECTOPIB).
[Ipu BHOOpP1 eKcepTiB BpaxOBYBAJIUCS CTaX POOOTH, MOcaaa 1 HassBHUN JOCBIJ MPUIAOAHHS

a00 1HBECTYBaHHS B 00'€KTH KHUTIIOBOI HEPYXOMOCTI.
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Tabmums 1

BexTop npiopureTiB mapamMerpiB npoexty, Wn

Co0biBapTicTh 0,45
Lina 0,30
Openna 0,07
Tepmin 0,17

Amax=4.1; 10 = 0.034; BO = 0.035

B tabn. 1 mpexacraBneHuil BEKTOpP MPIOPUTETIB MapaMETPiB MPOEKTY Ta 3HAYCHHS

Amax — MAaKCHUMalbHO BIJIaCHE YHUCIIO MATpHUIll NOMapHUX TNOpiBHAHB, [0 — iHAEKC
OJTHOPITHOCTI ~ CY/DKeHb  ekcmepTiB, BO — BiIHOIIEHHS OJHOPIAHOCTI  CyIKEHBb
EKCIepTiB.

OdyeBuaHO, HAWOUIBII 3HAYYIIUM TapaMEeTpPOM TMpU  YOpaBIiHHI pecypcamu
OyIiBEJIBHOTO TPOEKTY € co0iBapTicTh OyAIBHUIITBA, Bara JIaHOTO IapamMeTrpa
ckianae 0,45.

B Tabn. 2 HaBeneHO JIOKaNbHI OLIHKM BIUIMBY CTEHKXOJJAEpIB Ha MapaMeTpu

IIPOEKTY.
Tabmums 2
JlokajbHi ONIHKM BIUTMBY CTEHKXO0J//1epPiB HA MapaMeTPH NPOEKTY
Opranu Opranu | ®inancosi | [locrayans-| Konkypen-

BJIAH MC YCTaHOBH HHUKH ™ Howymut | Iunccropn
0,17 0,10 0,24 0,33 0,10 0,03 0,03
0,06 0,05 0,13 0,04 0,29 0,21 0,21
0,05 0,04 0,11 0,07 0,14 0,26 0,34
0,13 0,11 0,25 0,30 0,03 0,07 0,11

WcobiBapTicTh, Amax=7,4; 10=0.73; BO=0.056
WiuiHa, Amax=7,6; 10=0.1; BO=0.079
Wopenna, Amax=7,4; 10=0.08; BO=0.061
WrepMmiH, Amax=7,4; 10=0.073; BO=0.056
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Jlnst BCiX OTPUMAHUX MaTpUIlb MOMAPHUX MOPIBHSIHB 1HAEKC OJHOPITHOCTI CYJKEHb
excreptiB 10 menm 10%, BiANIOBITHO MaTPHIIi € Y3TOJKCHUMHU.
Ta0munsa 3

3HaYeHHA OLIHOK BEKTOPY IJ100aJILHOTO NPiOpUTETY

Opranu MC 0,08
[Toxymti 0,11
Opranu Biagu 0,12
[aBecTopu 0,12
Konkypentu 0,15
®diHaHCOBI YCTaHOBHU 0,2
ITocTayanbHUKH 0,22

AHami3  3Ha4YeHb  BEKTOPY IOOAIBHUX  MPIOPUTETIB  JIO3BOJIAE  3pOOHUTH
BUCHOBOK TMIPO CTYyMiHb BIUIMBY 3O0BHIIIHIX CTEHKXOJAEpPIB Ha TapaMeTpyd TIPOEKTY.
VY Tpiiiky JnifiepiB BIUTUBY YBIHIUIM: MOCTA4aJbHHUKH, (PIHAHCOBI yCTAaHOBM, KOHKYPEHTH
(tabm. 3).

Jlnst moOymoBM MoOJENI MHOXHHHOT perpecii HaWOUIBII 3HAYMMOTO TapameTpa
MIPOEKTY - cOOIBApTOCTI, OYyJI0 TPOBENCHO 301p Ta 0OOpOOKAa CTATUCTUYHUX AAHUX: X1 — 00CAT
NPOMO3HULi HA PUHKY MEPBHHHOTO XHUTJIa MicTa XapKoBa, KB.M; X2 — 3HA4€HHS JEMO3UTHOI
CTaBKM,%; X3 — JaHl MpO peayibHi JTOXOJIU HACENCHHs, TPH; X4 — OOCSITH KpeAUTYBaHHS
OymiBHMIITBA, MITH.TPH; 3a miepion 2016-2020 p.p. [5].

[Toka3nuku, sKi BigOOpakarOTh CTaH 30BHINIHBOTO CEPEAOBHINA IPOEKTIB 1 €
YHCEIbHUMHU XapaKTepUCTUKAMU BIUIMBY CTEHKXOJJAEpIB Ha MPOEKT, MAaIOTh pi3HI
po3Mipy 1 OJMHHUIII BHUMIPIOBaHHS, TOMY BHXIAHI JaHI TPOUILIIH  MPOLEAYPY
HOPMYBaHHSI.

PiBHSIHHS MHOKWHHOI JIIHIHHOT perpecii Ma€e TaKUi BUTIIS;

Y = Bo+ 2L, Bixi + €, 1)

ne PBi — perpecuBHi KoedillieHTH, o — BITbHUN WICH (SIKIIO BIH BUKOPUCTOBYETHCSA), €- UJIEH,
110 MiCTUTh TIOMHJIKY.

Mogens MHOXMHHOI perpecii moOynoBaHa 3 BHUKOPUCTaHHAM IPOIPAMHOTO
MponyKTy Statistica. OoTpMMaHi TapamMeTpu MOJeJi MHOXXHWHHOI perpecii IpeacTaBlieHi

B Ta0u. 4.
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PesynbTaTH perpeciiiHOro anajisy

Tabmuns 4

B Std error |  t(55) p-value
0,561641 | 0,054881 | 10,23383 | 0,000000
OO6csr mporo3uIii 0,093162 | 0,028644 | 3,25240 | 0,001958
Jloxo/1 HaceneHHs 0,573053 | 0,062192 | 9,21432 | 0,000000
Jlero3uTHa cTaBKa -0,483222 | 0,070674 | -6,83737 | 0,000000
OOcsr KpenuTyBaHHS -0,158060 | 0,041743 | -3,78647 | 0,000380

Regression Summary for Dependent Variable: Co6isapricts: R= 0,988; R?*= 0,978;
Adjusted R?=0,976; F(4,55)=613,40; p<0,0000; Std.Error of estimate: 0,04600

[To6ynmoBana moxenb mnosicHioe 97,8% MIHIMBOCTI TOCHTIPKYBAaHOTO IOKa3HUKA

cobiBapTocTi OymIBHUIITBA KHUTJIA. AHAI3 MapaMeTpiB OTPUMAaHOI perpeciitHoi Mojeri

NOKa3aB, 10 HaMOIBIIMI BIUIMB HAa €(EKTUBHICTh YNPABIIHHSA pecypcaMd MaroTh Taki

€K30TeHH1 (aKkTOpu SK pPIBEHb PEATHLHOrO [IOXOAY HACENeHHS Ta 3HAYEHHS JCTO3HTHOI

CTaBKH.
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YHayionanvnuii aepoxocmiunuii ynisepcumem imeni M. €. JKyxoscvrozo "XATI"

2ITIT "[TigOennuii  0epicagHuii  NPOEKMHO-KOHCIMPYKIMOPCOKULL  Ma  HAYKOB0-00CTiOHUI
iHcmumym asiayiinoi npomuciosocmi'

APXITEKTYPA CUCTEMM YIIPABJIIHHA KOMYHIKALIAMU ITPOEKTY B
PO3IIOJAVIEHOMY CEPEJOBHIII

The problem of organization of communications for parallel performance of tasks by
project managers is considered. The architecture of the project communication management
system based on Google Cloud Platform is proposed, using its main services for routing, data
storage, virtualization and load balancing. The cyclic clipboard of data exchange is used and

synchronous interaction of participants is realized.

[Tpu ynpaBiiHHI pO3NOAUTICHUMH 1HGPACTPYKTYPHUMHU MIPOEKTAMH BUHUKAE TpobieMa
opraizauii KOMyHIKalliil A MapalelbHOTO BUKOHAHHS 3aBJaHb MEHEIKEPaMH MPOEKTY Ta
CHUHXPOHI3aIlli 00MiHYy TaHUMH 31 cTeiikxoyaepamu [1].

ApXITEKTypa CHCTEMHU YIPABIIHHSA KOMYHIKAI[IIMH TIPOEKTY B PO3MOJAUICHOMY
cepenoBuiii po3podiena Ha ocHoBi Google Cloud Platform, 3 BukopuctanHsM ii OCHOBHUX
CepBICIB Il POYTHHTY, 30epiraHHs JaHMX, BipTyami3amii Ta OajaHCyBaHHS HaBaHTAXCHHS
[2]. Po3po0O:aroBana cuctema moaiJIeHa Ha OKpeMi He3aJIe)KHI MOJTIYJTI 1 MIKPOCEPBICH, KOKEH 3
SKUX BUKOHY€E OOMEXeHY (yHKI0. TakuM YMHOM peaji3oBaHa MOKJIMBICTh PO3IIUPIOBATH
(byHKILI0HAT OJJTHOrO MOAYJIS 200 MiKpocepBica 0e3 HaCHiKIB /ISl iHIIUX YaCTHH CUCTEMH.

Cucrema CKJIaJaeThecs 3 HACTYITHUX YaCTHH:

- CepBiC JOMEHHUX IMEH — KEpOBaHa, HaJliifHa 1 MaciTaboBaHa CIy>k0a JOMEHHUX 1IMEH,
110 MpAIo€ Ha TiM e iHppacTpykTypi, mo i Google;

- cepBic OanmaHCyBaHHsS HaBaHTAXEHb — BEO-CEPBIC, IO JIO3BOJIAE PO3MOILTHTH
HaBaHTAXXCHHS CepeJl CepPBICiB;

- cepBic 30epiraHHs JaHMX, IO SABJIsSE cO00I0 BeO-cepBic s 30epiraHHs pe3yJbTaTiB
BUKOHAHHS JI0/IaTKY;

- MIKpOCepBic, II0 NpUiiMae 3aluTH Ha BUKOHAHHS, 30epirae crapTroBi JaHHi B in-
memory 0a3y maHuX Ta nepeajprucoBy€e BUKIMK 10 IN-memory data-grid Hazelcast;

- MIKpOCepBiC BUKOHaHHS, cepBic sikuil Oepe manHi 3 in-memory data-grid Hazelcast i
3aIrycKae€ BUKOHAHHS 3aB/IaHb;

- cepBic s OOMIHY JaHMMHM MK MIKpPOCEpBICAaMH BHKOHAHHS Ta MIKpOCEpBiCaMU

OTPUMYBAHHS.
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3aranpHUil anropuT™M poOOTH MOXKHA OMUCATH HACTYIIHUM YHMHOM: aJMiHICTpaTop
HAJa€ CIHUCOK MOXIIMBHX IiH, SKi cucTeMa Moxe BUKoHaTH. KopucTyBau oOmpae fito Ta
3ajJia€ CTapTOBI JaHHI, 3 SKMMHK Oyje MpaIfoBaTH cepBic. 3anuT otpumye Serving Instance i
30epirae moyaTkoBi gaHi B iN-memory database, mani #ine 3anuT Ha BukoHaHHS B Hazelcast
cepBic, skuil cripuiiMae Runner Instance i roroBuit y Oyab-SKuii 4ac BIANPABUTH 3a]ady Ha
BUKOHaHHA. HacTymHMM KpoKOM € Tmpolec BHKOHaHHs 3agadi y okpemomy Docker
koHTelHepi. [licas Toro, sk 3agada Oyne BukoHaHa, Runner Instance orpumye HOTH(DIKAIIIIO
Bin Docker konrteiinepa Ta indopmye Hazelcast, mo 3amaya BHKOHaHA 1 PO3MOYMHAE
3aBanTaxeHHs y GCP Storage.

Jlns  oOminy moBigomsieHHsMu MK Runner Instance i Serving Instance
BUKOPHUCTOBYETHCS NHUKITIYHHN Oydep, SK ajbTepHAaTHBA 4YEpru. ToOMy B3aEMOMIS MIXK
cepBicaMu € acHHXpOHHOI0. OHIEI0 3 TIEpeBar BUKOPHUCTaHHS IUKIIYHOTO Oydepa € Te, 1o
OpyY YWTaHHI HE MOTPIOHO mepeMmillyBaTh AaHi B Oydepi, TOMy IO MOKa3HUK MOTOYHOI
No3uLii mepeMinryeTsesi caM. 3aMKHYTUH Oydep n00pe miaxoauTh Ui pearizalii yepr 4iTko
(hiKCOBaHOTO PO3MIY.

B cucremi peamizoBaHa CHHXpOHHA B3a€EMOJis, NMPU SKIA KOXXHA 4YacTHUHA IS
B3a€MOJI1 3 1HIIOI0 Oe3MmocepeIHbO 3BEPTAETHCSA 10 Hel. Y iHTerpallii 6epyTh yyacTb JAeKilbKa
JOJATKIB 31 3'eIHaHHAMH MK HUMU. [IpH 1o1aBaHHI HOBHX 3B'A3KiB, KUIBKICTB 1X Oy TUIBKH
pOCTH, IO 3pOOUTH CKJIATHUM B TOJATBIIOMY TIPOIIEC BBEACHHS HOBUX cepBiciB. KinmbiieBuii
Oydep 3MeHIye KUTBKICTh 3'€IHaHb MiX cepBicamu. KokHa okpema MiJcHUCTEMa HE 3HaE,
CKIJIBKM CEpBICIB 3aIlikaBjieHE B 11 TpaH3aKLisfAX. 3 L€ TOMOJOTIEI0 O0JaBaHHS HOBOTO
CepBiCy BUMarae €IMHOTO MiIKIIIOYCHHS 1 HE BIUIMBAE HA ICHYIOU1 CEPBICH.

[lepeBarn ommcaHOro MIAXOAY: TMOJINIIYETbCS  MOAU(DIKOBAHICTh  CHCTEMU;
3HW)KYETBCS ~ CKJIQJHICTh  CEPBICIB; IMOKPAIIYETHCA  MPOAYKTUBHICTH;  TOJIIMIITYETHCS

MaciuTaOOBaHICTh.
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Hesawopos L. I1I., Ctapoayoues M. I'., Bnacenkos /. II.
Xapkiscokuil HAYIOHANLHUL YHIBEpCUmen padioeieKkmpoHiKU

IMITAIIMHA MOJIEJIb TEXHOJOTTYHOI' O ITPOIECY CKJIAJAHHA
BHUPOBIB PAIOEJEKTPOHIKH HA BA3I THYYKHUX KOMYTAIIIHHAX
CTPYKTYP

A simulation model of the technological process of assembling a typical radio-
electronic product on an aluminum-polyimide basis using the mathematical apparatus,
special tools and software (GPSS World) of the queuing theory is presented, which made it
possible to obtain a mathematical model of the TP of assembling radio-electronic products to
determine the percentage of the yield of suitable radio-electronic products. manufactured on

the assembly line for a set period of time.

ITlin wac w™opmemoBanass TII cxmamanHs wmoxyniB ET i3 BUKOpHCTaHHAM
MaTeMaTUYHOrO amapary Ta CIelliajdbHuX iHCTpyMeHTanbHuX 3acobiB (GPSS World) Teopii
MacoBOTO OOCITyrOBYBaHHS B 3arajlbHOMY BHIAJKy BUPIIIyIOThCS JaBi 3amadi [1-3]. Hazsemo
X IPSIMOIO Ta 3BOPOTHBOKO.

[Ipsma 3amaya mossirae y BU3HAYEHHI OLIHKM MAaTEMaTHMYHOTO OYIKYBaHHS SIKOTO-
HeOyb TOKa3HWKAa MOJAENHOBAHOI TEXHOJIOTIYHOT CHCTEMH 3a 3aJaHoro 4yacy il
(GyHKITIOHYBaHHS.

3BOpOTHS 3a/aul TMOJIATAE Y BU3HAYCHHI OIIHKKM MAaTEeMaTHYHOTO OYIKyBaHHS Yacy
(YHKILIOHYBaHHSI CUCTEMH, MPOTATOM KOTPOTO SKUKH-HEOYIb ii MOKA3HUK JOCATAE 3a1aHOTO
3HAYCHHSI.

Po3B’s3aHHS 1MX 3a1a4, OCOOJMBO 3BOPOTHOI 3a/adi, Mae CBOi OCOOJIMBOCTI.
PosrnsmemMo 1mi ocoOnauBOCTI nmani Ha mpukiani moaemtoBanHs TII ckimamanHs 3paska-
tunonpeacraBauka moaynie ET Ha amomiHifd-TIomiMigHIA OCHOBI, OCHOBHI TEXHIYHI
XapaKTEpUCTHKU SIKOT'O HaBEIEHO B [4].

OnHUMH 3 OCHOBHUX KOHCTPYKTMBHHX €JIEMEHTIB aHami3oBaHux wmoxayniB ET e
kpuctanu iHterpanbHux cxem (IC) abo ruGpuaHi MUKpOCOOpPKH, 3MOHTOBaHI Ha IMOBEPXHI
THYYKOI aJTFOMIHINA-TIONIIMIHOT I1aTu-Hocis [5].

CknagaHHS €JIEKTPOHHOIO MOJYJs IIOYMHAETbCA 4Yepe3 BHMNAAKOBUH dac T, .
BukonanHto omnepartiii mepeaye miaroroBka KoHcTpyktuBHoro enementy (KE), mo Bkirodae B

cebe BXiIHUN KOHTPOJIb. TpUBANICTh MIATOTOBKH 3aJIC)KHUTh BiJl CTYIEHS MiATOTOBIECHOCTI 0
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CKJIQJIaHHs BHXIJHOI eleMeHTHOI 0a3u, 3 elIeMEHTIB skoi Oyne 3i0paHo KiHIEBUN BUPIO.
Ycporo pi3HUX BHIIB KOHCTPYKTHBHUX €JEMEHTIB ejekTpoHHoro BupoOy (KE) -
Ny (ribpuaHe MiKpocKIamaHHs, Tpu KpeMmHieBi cencopu (Ne 1, Ne 2, Ne 3), cnonmyuni kaGeni
Nel i Ne2). Yacrora mosBu pisHux KE Ta cepenni 3HaueHHS dYacy iX MiJrOTOBKH

(Y XxBUIMHAX) 3a/1aHl y TabJI. | TUCKPETHOTO PO3IMOILITY.

Tabmums 1

Yacrora nosisu KE Ta cepenni 3Ha4eHHs yacy iX NiATOTOBKHU

Koncrpyk- |Cnouyunnii | Cnosryunuii | Cencop | Cencop | Cencop | Mikpo-

THBHHII ejieMeHT | kadeab Ne 1| kadeap Ne2 | Nel Ne 2 Ne 3 |ckaaganus

YacroTa, XB 0,05 0,13 0,16 0,15 0,22 0,29

Cepenniii yac
M ATOTOBKHU 10 14 21 25 22 28
KE, xB

st cknaganas moayiiB ET mocnioBHO BUKOHYIOTEC N omeparriit (po3mimenas KE
Ha MOHTaXXHOMY CTOJHKY, no3uuionyBanHs KE BigHocHO onmuH omHoro, MoHtax KE 3a

JIOIIOMOTr00 Y 3-MIKpO3BaplOBaHHsA) 13 cepefHiM uyacoM 11, To 1 Tz BianosigHo. Ilicis

KOKHO] onepanii nporsirom yacy Tyq, Tg2, ..., Tkp BUKOHYETCSA MIKOIEPALIHHUN KOHTPOJIb.
Yac BuUKOHaHHS omeparii 1 KOHTpPOMO — BHUMaaAKoBuH. KOHTposb HE MNPOXOIAThH
(BinOpakoBy10ThCsA) Up,02, ..., (y BUPOOIB BIAMNOBIIHO.

3abpakoBaHi BUPOOM HAIXOMATh Ha TMYHKT OCTATOYHOTO KOHTPOJIO (MpUAMAaTIbHUMA
KOHTPOJIb) 1 IPOXOJIATh Ha HBOMY IMEPEBIPKY. Y pe3ynbTari i3 3arajbHOi KUTBKOCTI BUPOOIB,

AKI HE NPOWIIIM KOHTPONb, (n,.1% 1ayTe y Opak, a Ti 1-0Q,,.1% moayms ET, mo

3aJIMIIIIACS, TUBITAl0Th TTOBTOPHOMY BHKOHAaHHIO THX OIEpalliid, MICIs SKHUX BOHH HE
OpOMIUIM KOHTPOJIb. SIKIIO €JIeKTPOHHUH BUPIO BApyre HE NPOXOIUTh KOHTPOJb, BiH
OCTaTOYHO B1I0PaKOBY€ETHCSI.

Buxinni nani 115 moOya0BH MOJIENI TaKi:

n1 = 6; Exponential 777 = Exponential 30; g1 = 12 %, g2 = 15 %j;

n = 6; Exponential (T1) = Exponential (30); g3 = 10%, g4 = 80 %;

Exponential (T2) = Exponential (25); Exponential (T3) = Exponential (35);
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Exponential (Tky) = Exponential (4); Exponential (Tkz) = Exponential (5);

Exponential (Tks) = Exponential (15); Exponential (T,) = Exponential (8).

B ocrarouHoMmy miICyMKy OAEpKMMO IMITamiiiHy Marematudny wMozenb TII
ckimamaHHsg BupoOiB — wmoxymB ET — i1d BuU3HAYeHHS OIIHKM MaTEeMaTHYHOTO
OYiKyBaHHS KUIBKOCTI BHpPOOiB, BUTOTOBJICHUX HAa BUPOOHMUIH JIiHII CKIaJaHHS MPOTATOM 8§
TOJTUH.

Mopenb 103BOIMTH BUKOHATH Y3arajJbHEHY OLIHKY HaaiiHOCTI Ta ctabiapHOoCTI TIT —
BU3HAYATH BIAHOCHY KUIBKICTh MPUIATHUX 1 3a0pakOoBaHUX EJIECKTPOHHUX MOIYJIIB, CEPEIHIN
4ac BUTOTOBJICHHS OJTHOTO BHPOOY.

Pesynbratn mopemtoBanHs oxepxkumMo 3 ToUHICTIO & = 0,01 1 qoBipUOI0 HMOBIPHICTIO
a =0,99 [1].

[Tponec cknamanns moayniB ET sBise coboro mporiec, mo npoTikae y 6aratodaszHiid
PO3IMKHYTIH cucremi MacoBOTO 00CITyTOBYBaHHS 3 OYIKyBaHHSIM
(puc. 1). € Takox 03HaKM 3aMKHEHOI CUCTEMH — IOTOKU Opaxy Jisi TOBTOPHOTO CKJIQJAaHHS,
miclis yCyHEeHHs 1e(eKTiB.

[IpeacraBumo, mo miaroroBka KE ta oneparii cknaganns 1, 2 1 3 (po3mimienus KE Ha
MOHTQ)XHOMY CTOJIMKY, mo3uilionyBaHHs KE BigHocHO ommH omHoro, moHTax KE 3a
JOTIOMOT010 Y 3-MIKpO3BapioBaHHs) MPOBOASTHCS HA YCTAHOBKAaX — OJHOKAaHAJIbHUX
npuctposix (OKII) 1, 2, 3 i 4 BignoBiAHO (HAa TEXHOJOTIYHUX YCTAHOBKAX KOHTPOIIIO,
PO3MIILIEHHSI Ta MO3MIIIOHYBAaHHS, YCTaHOBII Y3-Mikpo3BapioBaHHs). IIyHKT ocTtaToyHOTO
KOHTpOJItO (mpuiiMaHHs) MokHa Takox mpeactaBuTu sk OKII. HeoOximui mis ix imiTamii
3acobu GPSS naBeneno Ha puc. 1.

Yac migrotroBkun KE 1 yac BUKOHaHHS omepamiii 3aiaHo y XBWJIMHaxX. BizbMemo
1 ox. mox. yacy = 1 xB.

Po3paxyemo KiTbKICTh IPOTOHIB, sIKI MOTPIOHO BUKOHATH B KOKHOMY CIIOCTEPEIKCHHI,
TOOTO MpPOBEAEMO TaK 3BaHE TAaKTUYHE IUIAaHYBaHHS eKkcnepuMeHTy. Hexail pesynbratu
MO/JIeNIIOBaHHS (IMOBIpHICTH 0OPOOKH 3alUTIB) MOTPIOHO OJEPKATH 3 AOBIPUOIO IMOBIPHICTIO

a=0,95 1 tounictio & =0,01. Po3paxyHku mpoBenemMo A TIpIIOTO BHUMAIKY, TOOTO 3a

fimosiprocti P =0,5, ToMy 1110 10 EKCIIEPUMEHTY p € HEBIJOMUM:

N =12 PoP)_pgg2. 05 (1-05) 16647
¢ 0,01
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[Torok ‘# KE

OKYV |
SEIZE ,
ADVANCE [linrotoexa KE
RELEASE
1-c
OKY 2 1 ‘r q &
SEIZE 0 1 ! =
ADVANCE repatid % a
RELEASE g5 =
R 3
OKY 3 q 5 5 8
SEIZE . : =
ADVANCE Onepauia 2 r 2 e
RELEASE [otora1 bpaxy 2
i -I-q: L 'l

OKY 4 ‘r q Yy | OKY 5
SEIZE 0 2 3 : | SEIZE
ADVANCE TIcpard ™| [IyHKT KOHTPOIA [ '\ huaNcE
RELEASE ‘L Jv . RELEASE

[ToTOE TOTORIX [ToTox zabparoeamix

EMpObIE EMpODIE

Puc. 1. TII cknamanns moxyniB ET sk cuctema MacoBOro o0ciIyroByBaHHS

IToOynoBa Moaesi mpsimoi 3agavi

Mopaenb npsiMoi 3a/1a4ui HaBEJIEHO HIDKYE.

; Moaeas npouecy BUroronjenns aerajiei moayaiB ET. Ilpama 3agaua
; 3aeoanna euxionux oanux

Timemod EQU 480; Yac moaemoBanns, 1 oa. Mo, yacy = 1 xB

; CepenHiii yac

Tn_EQU 35 ; MK HagxomkeHHamMu KE

T1 EQU 30 ; BUKOHaHHs 1-1 omepartii, xB

T2 EQU 25 ; BUKOHAHHsI 2-1 orepariii, XB

T3 EQU 35 ; BUKOHaHH 3-1 omepautii, XB

Tkl EQU 4 ; KOHTpouIto Ticud 1-i omepartii, XB
Tk2 EQU 5 ; KOHTPOJIIO Ticis 2-1 omnepartii, XB
Tk3 EQU 15 ; KOHTpOJIIO Ticis 3-1 onepartii, XB
Tk EQU 8 ; OCTATOYHOT'O KOHTPOJIIO, XB

ql EQU .12 ; yacTka Opaxy miciust 1-1 omeparii
g2 EQU .15 ; 9acTKa Opaky micins 2-1 onepartii
g3 EQU .10 ; 9acTka Opaky micins 3-1 omepartii
g4_EQU .80 ; 4aCTKa OCTaTOYHOro OpaKy
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; Onuc Qynkuyii yacy niocomoexku 3a20moeox

Pod FUNCTION RN10, D6

.05,10/. 18,14/. 34,21/. 56,22/. 85,28/1,25

; CermeHT imiTauii ckaananns moayJis ET
GENERATE (Exponential(23, 0, Tn_)) ; Jxepeno EPE
; HinroroBka EPE nais moayais ET

QUEUE Pod ; BcratuB y uepry

SEIZE Pod ; [louatn migroroBky KE

DEPART Pod ; [lokuHyTH Uepry

ADVANCE (Exponential (34, 0, FN$Pod) ) ; IlinroToBKa
RELEASE Pod ; 3akiHunTH miarotosky KE

; Imimauyin euxonanna I-ui onepauii

Dcount ASSIGN 1,1 ; Kox 1 — nmpoxoauts nepiuii pa3

ASSIGN 2,1 ; Kog 1y P2-o3naky 1-i oneparii

Operl QUEUE P2 ; Becratu y uepry

SEIZE Konveerl ; [louatun 1-y omepariiro

DEPART P2 ; llokuHyTH Uepry

ADVANCE (Exponential(23,0,Tl)) ; 1-s onepartis

RELEASE Konveerl ; 3aKiHUUTH 1-y omepartito

ADVANCE (Exponential(23,0,Tkl)) ; KonTpons 1-i onepartii

TRANSFER q 1 ,,Sboi ; bpak Ha myHKT KOHTPOJIIO

; Imimauyin euxkonanna 2-i onepayii

ASSIGN 2,2 ; Kon 2 y P2-o3naky 2-1 onepartii

Oper2 QUEUE P2 ; Bcratn y uepry

SEIZE Konveer2 ; [louatu apyry onepariito

DEPART P2 ; [lokuHyTH Yepry

ADVANCE (Exponential(23,0,T2)) ; 2-a omepartis
RELEASE Konveer2 ; 3aKiHYUTH 2-y OTepalliro

ADVANCE (Exponential(23,0,Tk2)) ; KonTpons 2-i oneparrii

TRANSFER q2 ,, Sboi  ; bpak Ha myHKT KOHTPOJIIO

; Imimauyin euxkonanna 3-i onepayii

ASSIGN 2,3 ; Kox 3 y P2-o3naky 3-1 onepartii
Oper3z QUEUE P2 ; Bcratu y uepry
SEIZE Konveer3 ; [logatu TpeTo onepariro
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DEPART P2 ; [IokuHyTH Yepry

ADVANCE (Exponential (23,0,T3)) ; 3- omepartis
RELEASE Konveer3 ; 3aKiHYUTH 3-10 OTeparrito
ADVANCE (Exponential(23,0,Tk3)) ; KonTpons 3-i onepartii

TRANSFER g3 ,, Sboi  ; bpak Ha MyHKT KOHTPOJIIO
Endoperl TERMINATE  ; IlizpaxyHOK TOTOBHUX BUPOOiB
; CerMeHT iMiTanii po0OTH MYHKTY KOHTPOJIIO

Sboi TEST E PI, I, Endoper ; SIkmo apyruii pa3, TO B OCTaTOUYHUMA Opak

QUEUE Kont ; Y 4epry Ha IyHKT KOHTPOJIIO
SEIZE Kontr ; 3alHATH MYHKT KOHTPOJIIO
DEPART Kont ; [lokunyTi

ADVANCE (Exponential(23,0,Tk)) ; OcTtaTounuii KOHTPOJIb
RELEASE Kontr ; 3BUIBHUTH ITYHKT KOHTPOJIIIO
TRANSFER g4 ,, Endoper ; B ocrarounuii Opak

ASSIGN 1,2 ; Kon 2 y P1-Bupib nine npyruii pas
Metl TRANSFER,(Metl+P2)

TRANSFER,Operl ; I[loBTOpHO Ha 1-y omepariito
TRANSFER,Oper2 ; [lToBTOpHO Ha 2-y omepariiro
RANSFER,Oper3 ; [loBTOpHO Ha 3-10 omeparlito
Endoper TERMINATE ; [ligpaxyHOK Opaky

; CermMeHT 3aBJaHHsl 4Yacy MOJCJIOBAHHSI Ta PO3PaxyHKIB Ppe3yJbTaTiB

MO/IeTIOBAHHA
GENERATE TimeMod ; Hac MoaemroBanHs
TEST L X$Prog,Tgl,Metl 1 ; SIKI110 yMOBa BUKOHYETBCS, TO
SAVEVALUE Prog,Tgl ; X$Prog=Tgl BMicTy JiUMIbPHAKA 3aBEPIICHb
Met 11 TESTE Tgl,l,Metl2 ;  Skmo  BMiCT  JTYWJIBHUKA  JOPIBHIOE 1,

TO PO3PaXyHOK PE3yJIbTaTiB MOICITIOBAHHS
SAVEVALUE Nizd,(N$SEndoperl/X$Prog) ; KinbkicTh TOTOBHX BUPOOIB, IIIT.
SAVEVALUE Brak, m(N$Endoper/X$Prog) ; KinbkicTh 3a0pakoBaHuX BHPOOIB, IIIT.
SAVEVALUE Doljabrak,(X$Brak/(X$Brak+X$Nizd)) ; 3aransHa yactka Opaky
SAVEVALUE Doljaizd,(X$Nizd/(X$Brak+X$Nizd)) ; Yactka roroBux BipoOiB
SAVEVALUE Nizd,(INT(X$Nizd)) ; KinbkicTe TOTOBUX BUPOOIB (11ija), MIT.
SAVEVALUE Brak,(INT(X$Brak)) ; Kinbpkicts 3a0pakoBanux BUpoOiB (I1i1a), mT.
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SAVEVALUE Sizd,((Acl-x$AC2)/N$Endoperl) ; Cepenamiii yac CkIagaHHS OIHOTO

BUPOOY, XB
SAVEVALUE AC2,ACl1
Met 12 TERMINATE 1
START 1000,NP ; Uncio monepeaHix mporoHis
RESET ; CkHIaHHS CTaTHCTHUKU
START 16641 ; HUCI0 OCHOBHUX MPOTOHIB

PosrnsiHemMo nesiki 0coOIMBOCTI HaBeAeHOT BHIE MporpamMHoi peasnizaitii momeni TIT
ckinagansas monyiis ET.

Jlis 3aBHaHHS BUXITHUX NaHuUX — dacy miarotroBku KE — BukopucTaHa AUCKpeTHA
¢dynukmis Pod. Ile m03Bosste CKOPOTUTH TIPOTrpaMy B MOPIBHSHHI 3 THM, SIKIIIO 3aCTOCOBYBATH
komanny EQU [1]. Kpim Toro, cmpornyeThcs mofieBa 4acTHHA MOJEN, TOMY IO y OJori

imirarii marorosku EPE

ADVANCE (Exponential(23,0,FN8Pod)); Imitanis nigrorosku EPE

JOCUTH BKa3aTH TUTbku nocunanHs FN3Pod Ha GyHKIIO.

Komu 1 1 2, 3ammcyBani B mapamerp 1 TpaH3akTa, CIyr'ylOTh O3HAaKaMu
HEIMPOXOKEHHS BHPOOOM KOHTPOJIIO Tepmmid 1 Apyruid pa3 BiamoBimHo. O3Haka 2 €
MiJICTaBOIO BIAMPABIICHHS BUPOOY B Opak 1 BUKITIOUEHHS HOTO 13 MPOIECy CKJIaTaHHS.

Jlns mizpaxyHKy KUIBKOCTI TOTOBHX 1 3a0pakoBaHUX BHUPOOIB BBEACHI MITKU
EndOperl i EndOper BiamoBigHo. OCKiIbKY I1i KITBKOCTI HAKOUYIYIOTHCS 3 BC1 IIPOTOHHU, TO
JUISL OJIEPIKaHHS CEPEIHIX 3HAUCHb BOHH JISTHCS HA YKCIIO MPOroHiB X$Prog, okpyrisoThes
1o 1izoro mpoueayporo INT i 3aHocaThCS B THI3Aa, 110 30epiratothes, 11zd i Brak siamosigno.
Jami 11 cepenHi 3HaAUYCHHSI BUKOPUCTOBYIOTHCS JIJIsi OOYMCIICHHS BiJJHOCHMX YaCTOK TOTOBHX
Doljalzd i 3a6pakoBanux Doljabrak Bupo0is.

Cepenniii uvac Sizd ckmamaHHs oaHOTO BUPOOY BHM3HAYAETHCS SK BiJHOIICHHS
abcomoTHOrO0 MoJenbHOTO yacy AC/ o KibKOCTI 310paHuXx BUPOOIB 3a BC1 MPOTOHU, TOOTO
1o N$Endopel.

Ile Oyno 6 mpaBUIBHO, SKOW HEe OYyJI0 MOMEPEAHIX MPOTOHIB Mojem. MoaenpHmiA Yac
[[UX MIPOTOHIB HE MOBUHEH BPAaXOBYBATHUCS I/ Yac BU3HAUEHHS CEPEAHBOTO YaCy CKIIATaHHS
BHUPOOY.

Moro motpiGHO 3amaM’STaTy ICiIs 3aBEPIICHHS TTONEPEAHIX IPOrOHiB.

JIns 1boro BBEIEHO KOMaHy
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SAVEVALUE AC2, ACI ;Yac nomnepeaHix IporoHis

[Ticns 3akiHUEHHS OCHOBHUX MPOTOHIB MPOBOJIATHCS PO3PAXYHKHU:

SAVEVALUE Sizd, ((AC1-X$AC2)/N$Endoperl); Cepenniii uac BUTOTOBIEHHS

OIHi€l AeTai, XB.

3a momomoror mporpamuoro komiuiekcy GPSS World 3aifichene MojentoBaHHS

npouecy ckiaganas moayis ET-tunomnpeacraBaruka. @parMeHT 3BITYy HaBEIEHO HUXKYE.

SAVEVALUE RETRY VALUE
PROG 0 16641.000
NIZD 0 9.000
BRAK 0 3.000
DOLJABRAK 0 0.279
DOLJAIZD 0 0.721
SIZD 0 48.559

VY pe3ynbTaTi po3B’si3aHHS MPSIMOI 33/1a4i IMITAllIHHOTO MOJICTIOBAHHS OJEPKUMO, 110
3a 8 roaWMH Ha TEXHOJIOTiYHIiM iHil Oyme 3i0paHo Nizd 9 enekTpoHHUX MOAYIIB, BiIHOCHA
yacTKa rotoBux BUpoOiB ckiaae Doljaizd = 0,721, a cepenniii yac cKiagaHHs OJHOTO BUPOOY
Sizd = 48,559 xB. I[Ipu npomy Oymae 3abpakoBano Brak = 3 BupoOwu, BiIHOCHA YacTKa SIKUX

ckaazae Doljabrak = 0,2279.

IToOGynoBa MojeJti 3BOPOTHBOI 3a1a4i
MeToro 3BOPOTHBOT 3ajladi MOJICIIOBAHHS € BHU3HAYCHHS CEPEIHBOTO 4Yacy Ha
BUTOTOBJICHHST TIEeBHOI KinmbkocTi moxyniB ET. [lns mepeBipku Mpame3gaTHOCTI Momemi
BI3bMEMO KUIBKICTh BUPOOIB, OTPUMAHUX Y pPe3yJIbTaTi pO3B’si3aHHSA MpPsIMOi 3aaadi, TOOTO

Izd = 9. Mogens st po3B’sI3aHHS 3BOPOTHBOI 3a/1a4i HABEACHO HIKYE.
; Moaeas npouecy ckjiagaHHs BUPoOiB. 3BOPOTHA 3a1a4a
; ImiTaniss BUKoHaHHA 3-1 onepauii

ASSIGN 2,3 ; Kon 3 y P2-o3naky 3-1 onepartii
Oper3z QUEUE P2 ; Bctatu y uepry
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SEIZE Konveer3 ; [loyatu TpeTro omnepartito

DEPART P2 ; [IokuHyTH Yepry
ADVANCE (Exponential (23,0,T3)) ; 3-51 omeparrist
RELEASE Konveer3 ; 3aKiHYUTH 3-10 OTepartio

ADVANCE (Exponential (23,0,T3)); Koutpons 3-1 onepaii

TRANSFER g3 ,,Sboi ; bpak Ha MyHKT KOHTPOJIIO
TRANSFER,Met2 ; 'OTOBI eeKTpOHHI BUPOOH

; CerMeHT iMiTanii po0OTH MYHKTY KOHTPOJIIO

Sboi QUEUE Kont ; Y uepry Ha IMyHKT KOHTPOJIIO

SEIZE Kontr ; 3aHATHU IYHKT KOHTPOJIIO

DEPART Kont ; [IoKMHYTH Yepry Ha MyHKT KOHTPOJTIO
ADVANCE (Exponential(23,0,Tk)) ; OcTaToYHMI KOHTPOJTH
RELEASE Kontr ; 3BUIBHUTH IIYHKT KOHTPOJIIO

TRANSFER g4 ,,Endoper ;B ocraTounmii 6pak

TEST E PL1,Endoper ; SIkmo apyruit pas, TO B OCTaTOYHUN Opak
ASSIGN 1,2 ; Kon 2 y P1-Bupib nine apyrwuii pas

Metl TRANSFER,(Metl+P2)

TRANSFER,Operl ; [ToBTOpHO Ha 1-y omepariiro
TRANSFER,Oper2 ; IloBTOpHO Ha 2-y omepartito
TRANSFER,Oper3 ; [loBTOpHO Ha 3-10 omeparlito

Endoper TERMINATE ; [ligpaxyHok Opaky

; CerMeHT 3aBepLICHHSI MOJACTIOBAHHSA Ta PO3PaxXyHKIB pe3yJbTaTiB

Met2 TEST L X$Prog,Tgl,Met3 ; Sxmio ymoBa BUKOHY€ETHCSI, TO

SAVEVALUE Prog,Tgl ; X$Prog=Tgl niunipHUKY 3aBEpIICHD

Met3 SAVEVALUE Nizd+, ; IligpaxyHOK KUTBKOCTI TOTOBUX BUPOOIB

TEST E X$Nizd,Izd,Terl ; Sxuro roroBo Izd neraneii, 3adikcyBaT 0JJ1H NPOTiH

TEST E Tgl,l,Met4 ; SIKIO y JIYWIBHUKY 3aBeplIeHb 1, TO pO3paxyHKH
pe3yJIbTaTiB MOJICIIOBAHHS

SAVEVALUE Brak,(N$Endoper/X$Prog) ; KinbkicTh 3a0pakoBaHiX BUPOOIB, IIIT.

SAVEVALUE Doljabrak,(X$Brak/(X$Brak+1zd) ; 3araipna yactka 6paky

SAVEVALUE Doljaizd,(Izd/(X$Brak+1zd)) ; HacTka roToBUX BUPOOIB

SAVEVALUE Brak,(INT(X$Brak)) ; Kinbkicts 3a0pakoBaHux BUpOOIB (I1iIe), IIT.

SAVEVALUE Tizd,(((Acl-x$AC2)/XS$Prog)/60) ; Cepenniit yac BurotoBieHus lzd

BUPOOIB, TOIUH
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SAVEVALUE Sizd,((X$Tizd/1zd)#60) ; CepeniHiii yac BUTOTOBJICHHS OJHOTO

BUPOOY, XB
SAVEVALUE AC2,AC1 ; Hac momepeHixX IPOroHiB
SAVEVALUE X$Prog,0 ; O6nyninns rHizga X$Prog
Met4 SAVEVALUE Nizd,0 ; Oonyminas X$Nizd
TERMINATE 1 ; 3 MYMIBbHUKA 3aBepIeHb MiHYyC 1
Terl TERMINATE ; BUBeIeHHS TOTTOMIXKHUX TPAH3aKTiB
START 1000,NP ; Huco momepeaHixX MporoHiB Moei
RESET ; CKUJIaHHS CTaTUCTHKH
START 16641 ; UMCII0 OCHOBHUX MTPOTOHIB MO

VY HaBeneHiit nmporpamHii peamizaitii moaeni TII mist po3B’si3aHHS 3BOPOTHROT 3a1a4i 3
METOI  CKOPOYEHHS BHKJIIOYEHO TEKCT JO0 YacTHHHM, [I0 IMITYy€ BUKOHAHHS
3-i omepartii, TOMy 110 BiH TaKHi Xke, K 1 y Iporpami MOJIeNi U pO3B’A3aHHS IPSAMO] 3a/1a4i.
€rHa BIIMIHHICTH TMMOJISTAE y TOMY, IO Y BUXIHI JIaHi CIII AOJATH KOMAaHIY IS 3aBIaHHS

KUTBKOCT1 BUPOOIB, SIKi TOTPIOHO BUTOTOBUTH:

Izd. EQU 9 ; KinbKicTh BUpPOOIB, sIKi MOTPIOHO BUTOTOBUTH

OkpyriieHHs 10 IJI01 KUTBKOCTI 3a0pakoBaHWX BHUPOOIB TPOBOIUTHCS  ITICIIS
PO3paxyHKiB YaCTKH FOTOBUX 1 3a0pakoBaHuX BUPOOIB. SIKII0 iHaKIIE, TO PO3PaxXyHOK YaCTOK
Oy/ie HEKOPEKTHHUM.

Y mporpami Mozem mpsAMOi 3aaadi  NpUAATHI BUPOOM MICHS BUKOHAHHS

3-1 onepartii migpaxoByBanucs. TpaH3aKTH, IO IMITYIOTh iX, 3HUTILYBAJIHCS:

Endoperl TERMINATE  ; ITlizpaxyHOK TOTOBHX BHPOOiB

VY mporpami Mozen 3BOPOTHBOI 3ajadi MPUIATHI BUPOOW MOTPIOHO BIAIPABUTH 0O
CEerMEHTY OpTraHi3aiii 3aBepIIeHHsS MOACIIOBaHHs. [l 1bOro HaBemeHWi BHIIE OJOK

IipaxyHKy TOTOBUX BUPOOiB 3aMiHEHUH:

TRANSFER,Met2  ; T'otoBi BupoOu
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CerMenT imiTanii poOOTH MyHKTY KOHTPOJIIO 3aJHMINAETHCS HE3MIHHUM. 3YMUHHUMOCS
HA CETMEHTI 3aBEPILICHHS MOJICTIOBAHHS Ta PO3PaxXyHKY pe3ybTarTiB.

I'uizmo Nizd, mo 306epiraerscs, Ciayrye s MIPaxyHKy TOTOYHOI KIiJBKOCTI
BUTOTOBIICHHX BUPOOGIB. SIk Timpku BukoHyeThcs ymoBa X$Nizd = lzd, ¢ikcyerscs ommu
nporid mozeni. lzd — 3MiHHa KopHCTyBaya, SIKOIO 3aJa€ThCsi KUIBKICTH BUpPOOIB, dYac
MiJTOTOBKY SIKUX MOTPIOHO BU3HAYUTH.

MopenbHH 9ac MONEpeaHIX MPOTOHIB HE Mae BPaxOBYBATHCS IiJ] Yac PO3pPaxyHKIB
cepennporo yacy BurotoBiieHHs 9 moxymiB ET. Tomy BiH 3amaMm’STOBY€ThCSA y THI31, IO

30epiraerbest, X84C2, a mig yac po3paxyHkiB BigHiMaeTbes 3 ACL:

SAVE VALUE Tizd,(((Acl-x$AC2)/X$Prog)/60) ; Cepenniit yac cknaganus lzd

BUPOOIB, TOIUH

3a pomnomororw mporpamHoro komiuviekcy GPSS World 3piiicHene MojnentoBaHHs

nporiecy ckiananus Moayiiss ET. @parMeHT 3BiTy HaBEACHO HIKYE:

SAVEVALUE RETRY VALUE
PROG 0 16641.000
BRAK 0 3.000
DOLJABRAK 0 0.279
DOLJAIZD 0 0.721
T1ZD 0 7.266
SI1ZD 0 48.559

VY pesynbTaTi pO3B’s3aHHS 3BOPOTHBOI 3a7adl oJepkuMo, 1mo 9 BUPOOIB, BiAHOCHA
qacTka SIKUX CKJIaJe Doljaizd = 0,721, Oyme BUTOTOBIICHO 3a
Tizd = 7,266 romuH, a cepenHiii 4Yac ckiagaHHs omHOro BUpoOy Sizd = 48,443 xs.
ITpu ubomy Oyne 3abpakoBano Brak = 3 BupoOwu, BigHOCHa 4yacTka sikux ckiane Doljabrak =

0,279.

AHnauni3 pesyastartiB moaeaoBanis TII ckiaaxanus moayais ET
Y Takuii cmoci0 y pamMKax JaHOTO pO3ILTy pPO3pOOJIEHO 3a JIOTIOMOTOIO
MaTeMaTUYHOTO amapara Teopii MacoBOro OOCITYyroByBaHHS CTOXAaCTHMYHY  MOJIEIb

TII ckmamanas wmoxmymB ET, 3a momomoror mporpaMHuUX  3aco0iB  CHCTEMH
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GPSS  World mpoBemeno  imirtamiiiHe — MonenmoBaHHA — (QyHKuionyBaHHs — TII
CKJIaJTaHHSI.

VY cucremi GPSS World Bukonano 16641 mporoniB mojermi. [TouaTkoBi 3HaYeHHS
reHepaTopa BUIIAJKOBHX YHCET BCTAHOBJIIOBAIUCS TMOCTIAOBHO Taki: 23, 731, 9722, 72685
(Tabm. 2).

Kpim Toro, MozeroBaHHs IPOBOJMIIOCS CIIOYATKY 3a 4acy poOOTH JIiHIi CKIaJaHHs 8
ronuH (480 xB), a motiM 48 ronuH (2880 xB).

OTpumaHi TOKa3HUKH, HaBeJeH1 y Ta0II. 2.

Tabmums 2

Hoka3uuku ¢pynkuionyBanus TII ckiaaganns moayais ET

IToyaTkoBi YKC/Ia reHepaTOpa BUNMAAKOBUX YHCeJl
Hotasunen 23 731 9722 72685
Yac pob0oTH TeXHOJIOT14HOI JiHiT ckiananHs 8 roauH (480 xB)
rotU3nenus 9,885 9,909 9,884 9,905
nonsal otz 0,721 0,721 0,721 0,722
opaxM3nenus 3,821 3,833 3,823 3,821
nonsbpU3n 0,279 0,279 0,279 0,278
cpBplloarHzn 48,559 48,440 48,563 48,460
A nomsal otU3n A1=10,721 - 0,722| = 0,001
AcpBplloartsn A2 = |48,563 - 48,440| = 0,123
UYac poOoTu TeXHOIOTI4HO1 JiHii cknaganas 48 roauH (2880 xB)

rotU3nenus 59,496 59,405 59,432 59,496
nomsal oWz 0,722 0,722 0,722 0,722
opaxM3nenus 22,890 22,855 22,850 22,890
nonsbpU3n 0,278 0,278 0,278 0,278
cpBplloarHzn 48,406 48,481 48,459 48,406
A nonsl'otU3x A3=10,722-0,722| =0
A cpBplloartsa A4= 148,481 - 48,406| = 0,075

Takuii MOKa3HUK, SIK BiIHOCHA 4acTka rotoBux netaneit (1 i 3), Bimpi3HseThCS Ha

0...0,001, a cepenniii vac BurotoBieHHs oxniei nerani (2 1 4) —ua 0,075...0,123 xB.

101



3a yMOBH 3MiHHU MMOYAaTKOBOTO YHCIIA T€HEPATOpa BUIIAIKOBUX YHCEIN Ii TOKa3HUKU
3MIHIOIOTBCS HE CYTTEBO.

Takum ynHOM, 17151 9acy poOoTH JiHIT ckiaagaHHs 8 roauH (480 XB) BiIHOCHA YacTKa
rotoBux aetanet (11 3), BigpizHseTses Ha 0,001, a cepenHiii vac BUTOTOBJICHHS OJIHIET AeTall
(214)-mna 0,123 xB, s yacy podotu JiHii ckinaganHs 48 ronus (2880 XB) BiAHOCHA YacTKa
roroBux aeraneidt (1 i 3) omnakoBa (pizHui nopiBHioe (), a cepeaHiii Yac BUTOTOBICHHS
omniei nmerami (2 1 4) — Bigpizasgerbes Ha 0,075 xB. OTprMaHi MOKa3HWKW CBIT4aTh MPO
aJIeKBaTHICTh pe3yIbTaTiB MoaemoBaHHs B cucremi GPSS World.

3ampornoHOBaHAa ~ MareMmaThyHa ~ Mojenb  QyHkiionyBaHHs  TII  ckmamaHHs
EIEKTPOHHOTO  MOAYJIS-TUIONPEICTABHUKA  JO3BOJII€E  BUKOHYBaTH  MPOTHO3yBaHHS
HajgiHOCTI Wa crabimpHOoCcTi TII — BU3HAYAaTH BIMHOCHY KUTBKICTh MPHUAATHUX BHUPOOIB,
CEpeNHiil Yac BUTOTOBJICHHS OJHOTO BHPOOY, CEpEAHIO KIIBKICTh BUTOTOBJICHHX 32 3MiHY

monyimiB ET.
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Hepmonos L. 111}, Yana O. 0.1, Hepmogosa B. B.!, Kopo6cenkuii B. B.Y, Bracenxos . I1.2
1Xapi<iecw<uﬂ HayioHanbHUL YHiGepcumem paodioeieKmpoHiKu
2Biookpemnenuti cmpykmypruii niopo3oin "Kpusopizvkuii paxosuil konedxnc HAY"

J10 MATAHb PO3POBKA MATEMATUYHWX MOJIEJEN YIIPABJITHHSA
JJAHKAMMU 3MI€NIOAIBHUX POBOTEXHIYHUX CUCTEM

In robotic power failure, induce mathematical models to describe robots for younger
robots, as well as a superfluous physical and mathematical task, you will need from a retailer
to develop many factors that force to reach that moment to reach the system. mechanical and
biotechnical systems, which can be used in a wide range of automation tasks, defense and

communal services.

[Mpunuun ¢yHKUIOHYBaHHS MOOUTPHMX 3Mi€NoAiOHOI0 poOOoTiB 0a3zyeTbcss Ha
HacliayBaHHi pyxiB 3Mmii. [IlepeMirneHHst Takux poOOTIB B POCTOPI 3A1HCHIOETHCS 32 paXyHOK
XBUJICMIOAIOHOTO PyXy TiUA, IO CKIAJAEThCS 3 OKpeMHuX JaHOK. axiBIiB B 00JacTi
aBTOMaTH3aIlii JaBHO I[IKaBUB CIOCIO TMEpeMIlIeHHs TBapWH, SKi HE MAalOTh KIHIIBOK 1
NepecyBalOThCS TUIBKM 3a paxyHOK 3MIHM TIeOMeTpHuHOi KoH(irypauii, 30epiraroun mpu
[[bOMY TIOCTIHHUN KOHTAKT TiJIa 3 TOBEPXHEIO.

OCHOBHI HENOJNIKM THUIIIB TaKUX POOOTIB — II¢ Ba)Kka KOHCTPYKIIis, BIJHOCHO HHU3bKa
MIBUIKICTh Ta CKJIAIHICTh MPOEKTYBaHHsS. Taki poOOTH MOBHMHHI OYTH OCHAIIEHI 30BHINIHIMHU
JaBavaMH, 110 3MOXKYTh 3a0€3MEUNUTH OI[IHKY Ta T0JAaTKOBY iH(OpMaIlio Mpo cepeoBulIe, B
SAKOMY BOHHU mepemimyerbes. [IBUAKICTH pyxXy MOXIMBO 30UIBIIUTH 32 PaxyHOK
BUKOPUCTAHHS JIETKMX KOHCTPYKIIi, OCHOBOIO /IS SKHX MOXYTh CIyTyBaTh THYYKI
KOMYTAaIliiHI CTPYKTYpH, IO 3a0e3mnedarh THYYKICTb Ta MOOUIBHICTE.. Aue, Tpeba
BIJI3HAYUTH, CKJIAJHICTh MPOEKTYBAaHHS, BUTOTOBJCHHS TaKUX POOOTEXHIYHUX CHUCTEM, IO
BUKJIMKaHA HA/ICKJIQJHUM OITMCOM MAaTeMaTHYHOIO arnapary ix poOOTH Ta i1 ynpaBIiHHS.

OCHOBOIO MeXaHI4YHOi KOHCTPYKIi poOOTIB 3MienoJiOHUX poOOTIB € Habip JaHOK,
PO3TalIOBaHUX MEPIEHAUKYISIPHO onHa 110 oaHOoi. KokHa 3 JaHOK Mae CeKTOp KOHIYHOTO
3y04acToro Kojeca Ta CEpBONPUBOJIN 3 MIECTEPHSIMHE, IO 3a0€3MEeYyI0Th TIOBOPOT JIAHOK.

k1o po3riasaaTi MaTeMaTUYHy MOJIETh CHCTEMH YIIPABIIHHS JaHKaMHU 3Mi€no1I0HIX
poOOTiB, TO MOXHA BUIUIUTH TaKi MPOIIECH, 1[0 MOTPeOYIOTh (Di3MKO-MaTeMaTHYHOTO OIHUCY:

- OMKAC PyXYy 3MITHOTO BHTHHY, IO MOXE MPEACTABIATH COO0I0 TapMOHINWHY (YHKIIIIO,

3a KO0 PO3PAXOBYIOTHCS KYTH ITOBOPOTY OKPEMHX JIAHOK;
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- ONIUC KOPUTYBAJIBHOTO HPUCTPOIO, SIKMH 3MIHIOE PO3MOJIUT KYTiB MOBOPOTY B3JIOBX
TiJ1a 3Mi€NOAIOHOT CUCTEMH, TUM CaMHUM Nepeaatou (QyHKIIi HTOBOPOTY JIAHKH JIAHKaM;

- Ha0ip MaTeMaTUYHUX OIKCIB CHUCTEM AaBTOMATHYHOTO YIPABIIHHS (pEryIioBaHHS)
JBUTYHAMU TOCTIHHOTO CTPYMY OKPEMHUX JIAHOK.

3naBaTbHUM BIUIMBOM JJIsSi CHCTEMU KEPYBAHHS BHCTYMHAIOTh BEIWYMHH IOBOPOTIB
OKpEeMOi JTaHKH, & BETUYHHOIO, 10 YIPABISETHCS — IMITYJIBCH Ta Yac, [0 BUKOPHUCTOBYIOTHCS
JUIsT TIOBOPOTYy. Takok mpu moOyAoBI MaTeMaTHYHOI MOJEN HEOOXITHO BpaxOBYBaTH
30BHIIIHI BIUIUBH SKUMH € MOMEHT 30BHIIIHIX CHJI, YPaXOBYIOUH HAaBaHTAKEHHS (3yMOBJICHE
B3a€MOJIIEI0 CYMDKHHX JIAHOK) Ta CUJI TepTs (CHIM PYXY NP KyTi MOBOPOTY OKPEMOI JIAaHKH,
CWJI HerependadyBaHUX CKJIQJOBUX TOMIO).SIKIIO pO3MNISIaTH MOMEHT HAaBaHTAXCHHS, TO
MOYXHa CKa3aTH, IO BiH Ma€ CTOXAaCTUYHHUHN XapakTep (10 00yMOBIEHO BEIMKOIO KUIBKICTIO
JAaHOK Ta MPAKTHYHO BHUMAJAKOBUM BIUIMBOM IEpEHIKOJ LUIIXy poOoTa), aje, BOAHOYAC,
MOMEHT HABaHTAXCHHS MOXe OyTH BU3HAUEHUH 3a CHIOIO CTPyMy, IO CIOXHUBAETHCS
OKPEMOIO JIAHKOIO, 1 TAKUM YHMHOM, ypaxyBaTHUCs TMPU KEPyBaHHS Ta KOMIICHCAIlli Ha KyTax
npu moBopoTax. IIpm >kopcTokoMy 3’€HaHI JIAHOK, PyX HaWOMMKYMX BIUTMBAaTHME Ha
3’€THAaHHS, CTBOPIOIOYM MHOXXHHHI 3BOPOTHI 3B’S3KM MDK CHCTEMaMH KEpyBaHHS 3a
MOMEHTOM HaBaHTaXEHHS. UMM pganmi [ JaHKA OJHA BiJl OJHOI, THM MEHIIMM OyJe
B32€MOTIOB’ SI3aHUH BIUIUB CHJI TEPTS Ta TSKIHHSI OKPEMHUX JIAHOK.

Otxe, moOynoBa MaTeMaTHMYHUX MOJENeH Al NPOEKTYBAHHS  OMHCY pPOOOTH
3MIENOIOHUX POOOTIB € HAACKIAAHOK (PI3MKO-MATEMAaTHYHOIO 3a/Ja4elo, M0 MOTpedye Bif
pO3pOOHUKA ypaxyBaHHS MHOXXKHHU (PaKTOPIB Ta CHWII, IO TIATUMYTh Ha CUCTEMY B TOW UM
IHIIMHA MOMEHT Yacy Ta, B i7ieajli, JacTb MOKJIMBICTb CTBOPEHHS MEXaTPOHHOI CHCTEMH, IO

MOkKe OyTH BUKOpPHCTaHa B IIUPOKOMY CITEKTPi 3a/1a4 aBTOMaTH3AIli.
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Hoc M. M.
Hayionanenuu aepoxocmivunuit ynieepcumem im. M. €. JKykoscokoco "XAI"

CIIEHUDIKA YIIPABJIIHHA BAPTICTIO IT-ITPOEKTIB

The specifics of software development project management are revealed, the
classification of software development projects is given, the stages of the software
development project life cycle are described, the attention is focused on separate stages that

need to be considered from the standpoint of cost approach.

Cremudika ynpasninus IT-npoektamu monsirae B tomy, mo IT-mpoextn Habararto
CKJIaHIII HDK 3BHYaiiHi mpoekTd. IT-mpoekTn KpiM 3BHYAHHUX OOMEXKEHb OIOKETY,
JIOJICBKUX PECYpCiB, Yacy, TaKOXX TMOB’S3aHI 3 YHIKAJIbHUMH TPYIHOIIAMH B TEXHOJOTIYHIN
peamizaiii, anmapaTHUX 1 omepariiHux oomexeHHsX. Kpim Toro, cnermudika po3podku IT-
IOPOAYKTY TOB’S3aHAa 3 THUM, L0 TOJIOBHHM pPECYypcoM € KajpoBe 3a0e3nedeHHs, TOOTO
po3pobuuku IT-poaykty, 1e norpedye sIKICHOI 1 eeKTHBHOI KOMYHIKalii Mi>kK KOMaHJI0I0
MPOEKTY 1 po3poOHuKamu. Takox m0 ocobmmBocted [T-TIpO€KTIB HEOOXIMHO BIAHECTH:
COJIIIapHy BIJAIMOBIIAJBHICTh 3aMOBHHMKA 1 BHKOHABIIA, BEIMKY CKiamHicTh IT-mpoekTiB Ta
BUCOKY PH3UKOBAHICTh HA BCIX CTaJisfiX X XUTTEBOTO IMKIY, 3HA4HI PO30IXKHOCTI MiX
3aMOBHMKOM 1 BHMKOHABISIMH Ha piBHI KOMYHIKaliii i ©adeHHs KiHLIEBOTrO pe3yJbTary,
JTUHAMIYHANA XapakTep 3MiH Ha BCIX CTaisfAX KUTTEBOTO IUKIIY MPOEKTY, IO B CBOIO YEPTy,
nie Oupine yckmanuaioe ynpasiiaasa [T-npoexrom. Takoxx He0OXiIHO 3rajaTu Mpo Te, MO0 Ha
Cy4acHOMY eTarli, Maibke Bci IT-poekTu MaroTh 3HAYHUNA OIOKET, 10, TAKOXK, YCKIIAIHIOE
yIOpaBIiHHA HUMH 1 TOTpeOye pO3poOKH ICTOTHO HOBHMX MiJIXOMAIB, MOJENEH, METOIIB Ta
IHCTPYMEHTIB YIIPABIiHHS LIUMU MIPOEKTAMH.

IT-mpoexT € CKIagHOI CHUCTEMOIO, SKa BKIIOYa€E B ceO0¢ MHOXKHHHM €JIEMEHTIB 1
MIPOIIECIB, K1 BIAHOCATHCS O Taly3ed 3HAHb 3 KOMIT IOTEPHOI 1H)XXEHEpii, KOMIT IOTEPHUX
HAyK, MEHEKMEHTY, CKOHOMIKH, YIPAaBIiHHSI JIIOJCHKUMH pecypcamMH, MaTeMaTUKH,
IPOEKTHOTO MEHEIKMEHTY, MEHEIKMEHTY SIKOCTi, MPOTrpaMHOi €proHOMIKH Ta CHCTEMHOI
imkeHepii. KopekTHICTP 1 MOBHOTAa BHKOPHCTaHHS IIMX 3HAHb BHU3HAYAIOTh pPE3YJIbTaT
peaizaiii IpoeKTY — SIKICHOTO 1 €(EKTUBHOTO MMPOTPaAMHOTO TIPOIYKTY YU MOCTYTH.

IT-ipoexTt MOBOJNI pi3HI 3a CBOEI THINI3AIEID, OAHAK BOHHM BCi CIPSMOBaHI Ha
pO3pOOKy, BIIPOBA/KEHHsSI 1 CYIPOBiI MporpamMHOro 3ade3nedeHHs. [T-IpoexkTd MokHA

PO3ILIUTH Ha HACTYIHI THIH [2]: po3pobka i MoaudiKallist MPOrpaMHOTO MPOIYKTY KPHTHIHO
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BaXIUBUX cucteM; [T-mpoekTH, 1m0 cripsiMOBaHiI Ha CTBOPEHHS CKJIQJHUX OaratoiepapXxiuHuX
cuctem; HeBenuki [T-ipoekTH, sKi MPEACTaBISIIOTE COO0I0 CTBOPEHHS MOOUIBHUX JOJATKIB,
irop Ta po3poOKu BeO-caiiTiB; iHHOBaIiHI 1 HaykoeMHi IT-TIpOEKTH, CKIATHICTh SIKUX
MoJIsirae 'y TBOPYOMY MiAXoai m0 po3pooOku; IT-mpoextn, mo moB’si3adi 3 moaudikaiiero
cucTeM miJ HOBI (pyHKIiOHaNbHI BUMOTH; IT-TIpOEKTH 10 PO3POOJISIOTHCS Ui BJIACHOTO
KOPUCTYBAaHHS YM JUIs BJIACHMX LiJeH; iHauBinyanbHi IT-mpoekTH, siKi BUKOHYIOTbCS MiJ
BUMOTH OJTHOTO KOHKPETHOTO 3aMOBHUWKA; [T-pOeKTH Ui OIMPOKOTO KOJa KOPHCTYBadiB
("kopoOkoBuit mpoaykt"); ayrcopcuuroBi IT-npoekTw; inimiatuBHi IT-TIpoeKkTH, B SKHX
¢byHKUIT TUTaHyBaHHA, YIIPABIiHHA 1 peasizaliio 6epe Ha cebe BUKOHABEIIb.

Crenmudika ynpasnintas [T-npoeTamMu BUSBISETHCS Y X )KUTTEBOMY LUK, SKUH MOXKHA
YMOBHO PO3JUTMTH Ha OCHOBHI T'STh cramid [1]: imeHtmdikaii, iHimiamii, TjIaHyBaHHS,
BUKOHAHHS Ta KOHTPOJIIO 32 BAKOHAHHSM 1 3aBEPIICHHSIM.

Ha nepuiii cranii mpoBoauThes inenTudikais IT-npoexty. Ha 11iit craaii npoBoautscs
Halip erTamiB, METOI0 SKHX € BH3HAUYEHHS JOHUIbHOCTI peanizauii [T-mpoexty, #oro
peanbHOCTI, TOMUTY Ha KiHmeBud [T-mpomykT, a Tako)X BH3HA4YeHHI BUTpar 1 Buroau. Ha
OCHOB1 3i10paHMX JaHWUX Ha cTafil iAeHTHdIKamii 3aMOBHHUK MPOEKTY BHU3HAYAE YH CIIiJ
peamizoByBatu IT-mpoexrt. Ilicng Bu3HAaYeHHS mNpo HeoOXigHicTh peamizamii IT-mpoekty
nepexoAaTh 10 HacTymHoi cranii. Ha mpyriii cranii 3ailicHIOETbes iHiMiamis npoexty. Ha mii
cTamii BU3HAYAIOTh KEPIBHUKA MPOEKTY, KOMAHIY MPOEKTY, PO3POOIISETHCS CTATYyT MPOEKTY,
roro oOcsru. Ilicms 4oro mpoOBOIWUTHCS TMIAMMCAHHS CTAaTyTy 1 MEPeXonaTh 10 CTaiil
rtanyBanHs. Ha cranii mimanyBaHHS TPOBOASTHCS €TanmM IJIaHYBaHHA poOIT, a came ix
posnoain, GopmyBaHHs rpadiky poOiT, po3paxoBYETbCS BapTICTh MPOEKTY 1 HOro OIOKET,
pecypcu, GOpMYETHCS TOCTIOBHICTh BUKOHAHHS POOIT, BU3HAYAIOTh HEOOXIJHY KiIbKICTh
nepconany. Ll cramist 3mificHoeTbess s Toro 1mo0 IT-mpoekt OyB peanmizoBaHul Yy
BU3HAYeHUN TepMiH. Ha deTBepTiii cTamil 3A1HMCHIOIOTHCS €Talmy BUKOHAHHS 1 KOHTPOJIO 3a
HuM. [li eranmu BHUKOHYIOTHCS BIJIOBIHO TIOCTaBJICHHM e€TamaM 1 TpolecaMm Ha crafil
TuIaHyBaHHs. Takox Ha i cTail MPOBOAUTHCS KOHTPOJIb 32 BAKOHAHHAM CTPOKIB, OIOKETY
Ta BUXITHUX peE3yJbTaTiB AOCHiHKeHHSA. B KiHmi i€l cramii mpoOBOIUTHCS TPUHHATTS
3aMOBHUKOM BHKOHaHOTO IT-mipoekTy. Ha KiH1eBi# cTamii — 3aBepiIeHHs], KEPIBHUK MPOEKTY 1
IOPOEKTHA KOMaHIa NPOBOJATH poOOTH MO BH3HAYCHHIO pe3ynbTariB  [T-mpoekTty,
00roBOPIOIOTH BY3bKI MICIS B peaiizallii, KpUTHYHI MOMEHTH 3 METOI0 OuIbIl e(heKTUBHOTO
niaHyBaHHsI MaiOyTHIX [T-ipoexTiB.

3 mo3wuitii BapTicHOro miaxoxy no ynpasmiHHS [T-nmpoexktamu, ocHOBHUN (POKyC yBaru

NOBHMHEH OYTH NMPHUIIJICHUN HA OCTaHHI TPH CTaii y 3B’SI3KY 3 THM, 110 HAa HUX MPOBOISATHCS
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nporecu IuiaHyBaHHs BUTpaT IT-mpoekTy, KOHTPOIIIO 32 BUKOHAHHSM OIOJDKETY MPOEKTY 1
fioro onTuMmi3alii, a TaKoXX BH3HAYCHHS E€(QEKTHUBHOCTI MPOEKTY, HAKOMMYECHHS 1 OOMiH
JIOCBIZIOM yTIpaBiiiHHS BapTicTio [T-ipoekTiB.

He3zanexHno Bix Toro xto Bukonye IT-mpoekT, HOTo ycmixX 3aj1eXuTh BiJl TOTO HACKUIBKU
e()eKTUBHO BHKOHYIOTHCS POOOTH Ha BCIX CTaisIX MOTO YXUTTEBOrO HHUKIY. JlOCHTiIKEHHS
Cy4acHUX HAyKOBUX JOpOOOK miono ympasiiHHg IT-mpoekTamu mokasano, 1mo OuUTbLIICTH
JIOCJIITHUKIB TIPUIUISIOTh 3HAYHY yBary TEXHIYHUM MHUTaHHSM, YMPaBIIHHIO KOMAaHJIOKO 1
MIEPCOHAJIOM TIPOEKTIB, KOMYHIKAIIISIM 31 CTEHMKXOJIEpaMHy, YIIPABIIHHS PU3UKAMH TPOEKTIB,
YOpaBIiHHSA SIKICTIO TPOEKTIB Ta ynpaBiaiHHA iHTerpamiero IT-mpoexty. Opnak,
OJHIEI0 3 BAXJIMBUX TpoOieM, fAKI aKTyalbHI CbOTOJAHI, € Maibke BIJACYTHICTh
CTaHJAPTU30BAHUX IMIIXOJIB 0 ympaBiiHHS BapTicTio IT-mpoekTiB Ha cTamisX TUTaHyBaHHS
(popmyBanHs OropkeTy) 1 peamizamii (KOHTpomro 1 onrtumizaiii) BaprocTi IT-mpoexTis.
Ocob6muBi ckmagHouli mnpu  ynpasiaiHHI  [T-mpoexkTamMM BHHHUKAIOTh 4Ye€pe3  BEJIHKY
BapTicTh OIO/pKETy mpoekTy. Ha erami BHpoBa/KeHHsS BUHHMKA€ MOCTiiHA HEOOXIiTHICTH
KOHTpOJIIO (PIHAHCOBUX HAIXO/KEHb, a TaKOX ONTUMi3alii poOiT 3a BapTICTIO 1
OI0KETyBaHHSI.

VYenimHicts  IT-poekTy  BU3HAYAETHCS — BIAMOBIAHICTIO TMPOEKTY  Oi3HEC-LIIAM
3aMOBHHKA, 3 ypaxyBaHHSIM BUTpAaT, PeCypciB 1 CTPOKIB, 3a sIKi BUKOHYe€Tbcs maHuil IT-
npoekT. I[Ipu ormintoBanH1 edektuBHOCTI IT-IpoekTy MOBHMHHI OyTH BpaxoBaHI HACTYIHI
OCHOBHI MMapaMeTpH: TEXHIKO-€KOHOMIUHA NOIIBHICTE [T-ipo€ekTy, BUTpaTH Ha po3poOKy i
CYIIpOBiJ] TNpPOEKTY (OIODKET TPOEKTY), PUMKU. 3aBISIKH IPABUIBHOMY IUIaHYBAHHIO
OIO/KETy TPOEKTY, a TAaKOXX €()EeKTUBHUM YIPABIIHHAM HOTO BapTICTIO MOXHA JOCATTH
HACTYITHHUX PE3yJIbTaTiB: 3MEHIICHHS IOTOYHUX BUTPAT 32 MMPOEKTOM; 3HWKCHHS KaIliTAIbHUX
BUTPAT 3a MPOEKTOM; 3HIDKEHHS IOJATKOBOTO HAaBAaHTAKEHHS HA IPOEKT; 3MEHIICHHS
mTpagHUX CaHKIINA 1 IHIIUX To3apeali3alliiHuX BUTpAT; 30UIbIIEHHS PUHKOBOI BapTOCTI

KOMITaHii-pO3pOOHMKA 33 PaXyHOK IMOKPAICHHS IMIJKYy KOMIaHii.

Jlitepatypa
1. Xumposa T. U. Yupasnenne UT-npoexktamu: onpeaesieHne, KOMIOHEHTHI U mipobiemsbl / T.
. Xurposa, A. C. HuzoBuesa // System analysis & mathematical modeling. 2019. Nel. T.
1. C. 65-70.
2. hypuviuesa M. E. OcobenHoctu ympaBiaeHusi npoektamu B WT-kommanwmum / M. E.

BbypnsimeBa / Hayuno-npaktudeckue ucciempopanus. 2020. Ne6-7(29). C. 17-19.
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Oo6ponoBa A. M.
Oo0ecbKill HayioOHATbHUL MOPCHKIL YHIgepcumem

JTUHAMIKA THOOPMAIIMHOI EHTPOIII TPOEKTY SAK IHIUKATOP
AKOCTI ITIPOLECIB YITPABJITHHSI

In this paper, it is proposed to use the dynamics of project implementation results
information entropy as a tool for assessing the quality of control processes. Basic variants of
entropy dynamics are characterized. An example and the principle of drawing conclusions
regarding the quality of control processes based on the analysis of the entropy dynamics are

presented.

EnTtpomis [llenHoHa HaOyia MIMPOKOTO TMOIIMPEHHS B YMPaBIiHHI MpOeKTaMu. Yum
BUIIIC 3HaYeHHS H, TUM OUThII HEBU3HAYCHUMH € PE3YJIBTATH MPOEKTY, IO MOXKE CIYKHUTH
OLIIHKOIO HE TUTHKH PU3UKY, a i IKOCT1 MPOEKTY Ha eTali HOoro rmiaHyBaHHS.

OcTtaHHE cCIpaBeUIMBO, SKIIO SKICTh IMPOIECIB YHPaBIiHHS SK CKIAJOBY SKOCTI
MPOEKTY OIIIHIOBAaTH 3 TOYKH 30PY MOJMKJIMBOCTI CHUCTEMH MEHEDKMEHTY (yIpaBIIiHHS)
3a0e3mevuyBaT HEOOXITHWUN pe3yJbTaT 3a MPOeKTOM. OTXKe, MPOMOHYETHCS PO3TISIATH
iHpopMmaniiiHy eHrpomito H sk iHIUKATOp SKOCTI NpOLECIB YMHPABIIHHA IPOEKTOM 1
BUKOpUCTOBYBaTH (hopmyny llleHHOHa:

K
H == p(4)-In(p(4)), (1)

k=1
ne Ay - BapiaHTH pe3yibTariB peanmizaiii mpoekry, P(4x) - HMOBIPHOCTI IUX pE3yNBTATIB,
K - 3arampHa KiNbKiCTh BapiaHTiB. TyT CIliJ 3a3HAYMTH, IO CYTHICTh MO Ay MOXe MaTu

NEeBHY crienudiky 1 BapiloBaTUCS AJIsi KOXKHOTO MPOoeKTy. Ha CyTHICTh MeTOMy OLIHKH SKOCTI
MIPOIIECIB YIPABIIIHHS 11 HE POOUTH MPUHIIMIIOBUI BILIHB.

EnTpomis npoekty H € nuHaMiuHOIO BETMYUHOKO 1 3MIHIOETHCS TTPOTATOM JKUTTEBOTO
[IUKITY TIPOEKTY, TOXOSYH 70 JIoTiuHoro () Mpu 3aKiHYEHHI MPOEKTY (BC1 pe3yabTaTH BiIOMI 3
iMoBipHicTIo 1). Big Toro, sk came 3MIHIOETBCS TMPOTATOM JKUTTEBOrO IHHKITY H,
3aJISKUTh OLIIHKA SIKOCTI TMpoleciB ynpasiinHsa. B [1] OyB mpexacraBnenuil miaxia, 3rigHo 3
SKUM TIpH PO3TIIsAl iHGOopMaIIiitHOT eHTpomii sk 0e3nepepBHOI BeTWYMHHM, il AuHaMika H(?)
MOXX€ BIATOBIAATH OJHOMY 3 TPhOX OCHOBHHUX BapiaHTIB, SIKI 3 ypaxXyBaHHSM BUIICHHS
OKpeMHX MOMEHTIB 4Yacy (I JHUCKPETHOrO MiJXOAy) BHUINIAJAIOTh HACTYITHUM

yuHOM (puc. 1).
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v

t=0 =1 t=2 t= Hac

Puc. 1. OcHOBHI BapiaHTH TUHAMIKH iH()OpPMAIlIIIHOT eHTPOMiT MTPOEKTY

3rimzHo BapiaHTy A, iHQopMaliifHa EHTpPOIs MPOEKTy 3pOCTaE MPAKTUYHO J0
MIOJIOBUHU MOTO XKHUTTEBOTO IHMKITY, IO CBIYUTH PO HEMOXKIMBICTh CUCTEMH MEHEDKMEHTY
MPOEKTY BIOPAETHCSI 3 HEBU3HAYCHICTIO 1 HETaTUBHUM BIUIMBOM YWHHHKIB. Bapiant B
BIJIMOBI1/1a€ "MpaBUILHOMY" PO3BUTKY TOJIIA 32 TPOEKTOM, 3TiTHO 3 SKUM Y Mipy MiATOTOBKH
Ta peaiizamii MPOeKTy HOro iH¢opMalliitHa €HTPOIs 3HA4YHO 3HUXKYyeThbes. Bapiant C - €
CBOTO POy BOAOILIOM "XOpOIIOTr0 MEHEIKMEHTY / MOraHOr0 MEHEKMEHTY'" 1 BiAmoBinae
PIBHOMIPHOMY 3HHKEHHIO €HTPOIIii IPOTITOM yChOTO KUTTEBOTO LIUKITY HPOEKTY.

MoHiTopuHT aUHaMIKK 1H(QOpPMAIIMHOI €HTPOMii JICKUTh B OCHOBI OIIIHKH SIKOCTI
MPOIIECIB  YMPaBIiHHSA MPOEKTOM. I[IpomeMoHCTpyeMO AWHAMIKy EHTpPOIi MpPOEeKTy Ha
NPUKJIA/1, BUX1JIHI JJaHi 10 MOXJIMBOCTSIM PE3yJbTaTIB 1 MiJCYMKOBa iH(pOpMaliiHa EHTPOITis
npezcTaBieHi B Ta0u. 1. 3a MPOEKTOM MPUHHATO 5 KOHTPOJIBHUX YaCOBHX MOMEHTIB OLIIHKU

pe3yabTaTiB, iX HMOBIPHOCTEH 1 €HTPOTIIi.

Taomums 1
HmogipHocTi pesyabTaTiB mpoexTy Ta inopmaniiina enTpomnis
t=0 =1 =2 t=3 =4 t=5 t=T
pl 0,05 0,05 0,05 0,02 0,001 0,001
p2 0,2 0,25 0,15 0,05 0,001 0,001
p3 0,5 0,4 0,45 0,45 0,247 0,001
p4 0,2 0,25 0,3 0,45 0,75 0,996
pS 0,05 0,05 0,05 0,03 0,001 0,001
H(t) 1,2899 1,3592 1,3047 1,0519 0,5819 0,0316
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3rigHo gaHoro mpukiaany K = 5, TOOTO Ais BCIX MOMEHTIB 4acy, BKJIFOYAIOUH
noyatkoBuid t = 0 NpUIHATO M'ATh MOXIJIMBHUX BapiaHTIB pe3yJIbTaTiB, KOXEH 3 SIKUX
BIJIPI3HSETBCS BIJ TMOMEPEAHHOTO Ha sKych BenuwuuHy. Mg t = T, ToOro mis
3aKIHUYEHHS TMPOEKTY JIOTIYHO PO3TISJAETHCS TUIBKM OJWH  BapiaHT  pPE3yJIbTaTy

3 OJUHMYHOIO MMOBIPHICTIO. 3TiTHO JaHUM JaHUMH Ta0xa.1, SKi TakoX MPOUTIOCTPOBaHI Ha
puc. 2, "Hal6inbI OYiKyBaHMM" Ha MOMEHT IUIaHYBaHHS TIpoekTy t = 0 e A3,
TaK K p3 = P(43)=0,5 € MakcCUManbHUM 3HAYCHHAM IS PO3IIISHYTHX IOAIH A Ay, A3, Ay, A5 .
Jlani BuaHO, o 70 t = 4 ¥iMoBipHicTs nofii A3 crae Bxke 0,247, a npu t=5 p3 = P(43) =0,001
. Ilpu uboMy mofist Ay , IKOIO B pE3yJIbTATI 1 3aBEPIIMBCS IPOEKT, MOCTYIIOBO CTaBaja OiIbIII

imoBipHEM 3 pg = P(44) =0,2 npu t=0 no P4 = P(44) = 0,996 npu t=5.

0,9
0,8
0,7
0,6
0,5
0,4
0,3
0,2 ~——
0,1

—=] =2 k=3 k=4 e=@=k=5

Puc. 2. /lunamika UMOBIpHOCTEH MO 11 Ak 3a MPOEKTOM
Bianosiani 3HauenHs iHopmarltiiHoi eHTpornii 3rigHo (1) nmpeacrasieHi Ha puc. 3, 1e

"imeanpHa" AMHAMIKA BIAMOBiZa€ PIBHOMIPHOMY 3MEHIIEHHS €HTPOIIi 3 KOXXHUM MOMEHTOM

yacy Ha Bennuuny 1,2899/6 =0,214987 | ne 1,2899=H (1 =0).
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Puc. 3. lunamika inpopmaniifHO1 €HTPOMii MPOEKTY Ui PO3PaxXyHKOBOTO MPUKIIATLY

BUCHOBOK, KMl Moke OyTH 3pOONeHHMil: Tak SIK pe3yJNbTaTUBHI momii As, A4

JOCUTh ONIM3bKI 3a 3aJlaHUMH yMOBaMH, TO IPOEKT € JIOCUTh YCHIIIHUM 3TiIHO 3
pe3yipTaraMu, OJM3BKAM JIO OYiKyBaHMX. Tak SIK B TIOYaTKOBHA MOMEHT 4dacy e
HTpOITisl 30UIbIIMIIACS, TO CHCTEMa YMPaBIiHHA HE B TOBHIM Mipi KOHTPOJIOBaJa
npoekT. [IpoTe 3romoM eHTpomiss CTPIMKO 3MEHIIyBajacsi, HaBiTh MIBHIIIE, HIK
piBHOMIpHe / inmeanbHe ii 3MeHIIEHHS. TakuM YHWHOM, SIKICTh NPOILECIB YIpPaBIiHHSA
JAHUM TPOEKTOM CJiJ BU3HATH SK JIOCUTh 3aJI0BUTbHY, a pO3poOKa IIKaiu
nudepentiamii SIKOCTI MPOIIECIiB YIIpaBITIHHS € peAMETOM [IOJAJIBIIIOTO

JIOCJIJOKEHHS.

Jluteparypa
1. Bushuyev S., Bushuieva V., Onyshchenko S., Bondar A. Modeling the Dynamics of
Information Panic in Society. COVID-19 case (2021); Proceedings of The Fourth
International Workshop on Computer Modeling and Intelligent Systems (CMIS-2021)
Zaporizhzhia, Ukraine, April 27, 2021.; CEUR Workshop Proceedings, 2021, 2864, 400—
408 http://ceur-ws.org/\VVol-2864/paper35.pdf
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Ogscrouenko IO. B., [IpionasHosa 1. b.
Xapkiscokuil HAYIOHANLHUL YHIBEpCUmen padioeieKkmpoHiKU

AKTYAJIbHI IUTAHHA BUKOPUCTAHHS IHHOBAIIVMHUX MIAXOIIB ¥
PO3BUTKY MEHE/IZKMEHTY

The modern development of society shows that the successful activity of an organization
largely depends on skillful and reasonable leadership. The dynamic development of of the world
economy requires a manager of new eco-humanitarian thinking and the ability to respond quickly to
today's challenges. In this regard, there is a need to rethink approaches to improving management,
more active use of innovative approaches aimed at developing their professional culture and
improving efficiency.

CydvacHuii pO3BUTOK CYCIUIHCTBA TMOKa3ye, 10 YCIHIIlIHA TisUIbHICTh Oprasizaiii 0arato B
YOMY 3aIeKHTh Bl BMUIOTO 1 PO3YMHOTO KEpIBHHMIITBA. TOMYy MOJKHA CKa3aTH, IO ChOTOJHI
MEHEKEp - OJTHA 3 OCHOBHHUX 1 HAHOLTHII BXKIIMBUX ITOCAI, 1110 BU3HAYAE PO3BUTOK 1 €(hEKTUBHICTD
JISUTBHOCTI KOMITAHI1 B IPUIHATTI Ta BUKOHAHHI TIPOEKTHHX PillICHb.

PosrisiHeMo HaOLIBII BaXKITHBI OCOOIMBOCTI MEHEKEPA B CyUYacHUX YMOBAX.

Menemxep - 1ie JojuHa, ska TpodeciiHO 3aiMaEeThCS YIPABIIHCHKOKO IsUTHHICTIO, SKa
TIOBCSIKJICHHO YTpaByisie QYHKITISIMU (hipMH 3 METORO 30€peKEHHS il OCHOBHUX IPOTIOPIIIH, I1e TaKOXK
JFO/IHA, HAJUICHA TIOBHOBLKEHHSIMHU TMPUMMATH YIPABIIHCHKI pIlIGHHS 1 3[IMCHIOBATH iX
BUKOHaHHsA. KiHIIEBOIO METOI0 MisUIbHOCTI Oy/Ib-IKOTO MEHEKepa € TOCSTHEHHS HEOoOXiTHOro
pe3yibTaTy (SIKOCTI) BCIX BUPOOHUYMX TPOIIECIB 1 MPOEKTIB, SIKI BUKOHYIOTHCS B OUOTFOBAHOMY HUM
CTPYKTYpPHOMY IMMApO3aAuTl 1 3abe3nedyeHHs CTaOUTbHOI KOHKYPEHTOCIIPOMOXKHOCTI  (DipMH.
YrpaBmniHHS NpariBHUKaMHU KOMIIAHI1 HE € METOI0 HOro JsUTBHOCTI, @ € TUTHBKU CIIOCOOOM 1 3aC000M,
SIKAH JI03BOJISIE MEHEIDKEPY JIOCSTTH TIOTPIOHUX PE3yIIbTAaTiB.

CyuacHMI MEHEKEp y BCbOMY CBITI CHPHUMMAEThCs SIK ©QEKTUBHUM, 1HHOBAIIMHHUIA
KEpIBHUK. MeHe/hkep TOBUHEH MaTH IIMPOKHA KPYrosip 1 CHCTEMHE HECTaHJApTHE MFHCJICHHS B
NUTAHHAX BHYTPIIIHBOTO B3a€EMO3B'S3KY (DAKTOpiB KOMIIaHII Ta B3a€MOJIii OCTaHHIX 13 30BHILIHIM
cepenoBuIlieM. BiH TOBMHEH MaTy BHCOKI 3arajlbHOMIOJICHKI SIKOCTI Ta TCHXOJOTIYHI 3110HOCTI,
BOJIONITH 3JAaTHICTEO WTH HA PO3YMHUM 1 3BWKCHWN pPH3MK, YMITH 3IIMCHIOBaTH Oi3Hec-
MIPOEKTYBaHHS, PO3POOJIATH 1 KOPEKTYBaTU Oi3HEC-TIaH, MPOTHO3YBaTH PO3BUTOK OpraHizarii 3
ypaxyBaHHAM TOTPeO 1 3aHATTSA HA PUHKY HOBHMX IHHOBALIMHUX HIlL Y Oy/b-SKOMY BHIAJIKY, JI0
MEHEeDKepa MPEIsIBISIOTECS BUCOKI BUMOTH, sIKI BIH 3MOXKE 3a70BOJIBHUTH, SIKIO MOCTIHHO Oyne
YIOCKOHATIOBATHCSI, 3JDKE MEK MalCTEPHOCTI HEMAE.

Tak um iHakmie (opMyBaHHS MEHEKEpa 3IMCHIOETHCS 4Yepe3 AaKTMBHE HABUaHHS 1

caMoBIoOcKoHaJIeHHsT. OCHOBHUMU MPUHIIUIIAMU JJIS peaTialiii CaMOPO3BUTKY MEHEDKEPIB €:
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- Opi€HTALlisl HA MTIATOTOBKY J0 BUPIIICHHS OTOYHHX 3aBaHb MIANPUEMCTB 1 CIIPOMOKHICTb
CTaBUTH HOBI B PI3HUX TaTy3sX €KOHOMIKH 3 YpaxXyBaHHSIM IHHOBALIIl;

- IHTeTpaIliss HAayKOBOI 1 BHUPOOHMYOI MiSUTBHOCTI, BHUKOPHUCTAHHS JIOCBIMY TIPOBIIHUX
KOMITaHI# ramy3i B oprasizaitii MmeHemkmenty (Benchmarking) sik HeoOXximHa ymoBa 3a0e3MeUeHHs
BIJIITOBITHOCTI CaMOPO3BUTKY MEHEKEPIB pealbHUM NOTpedaM KOMITaHii 1 HaljioHATbHOT eKOHOMIKU
B LIJIOMY;

- BJIOCKOHAJICHHSI METOJIIB TI00pYy SIKICHOTO CKJIQJy MEHEIPKMEHTY uepe3 CITIBIpaIio i
KOOTIEPAITIFO TIMPHUEMCTB, Y T. 4. YU4aCTh B aCOIIIMOBAHKX MPOEKTAX 1 KOMITAHISIX.

JluHamidHMIT PO3BUTOK CYYacHOTO CYCHUIBCTBA BHMMAarae Bl MEHEKEpa HOBOTO
€KOTYMaHITapHOTO MHCJICHHS I 37aTHOCTI ONEpaTMBHO pearyBaTH Ha BUKIMKU CBOTOJICHHA. Y
3B’SI3KY 3 1AM BUHHKA€ HEOOXIAHICTh TIEPEOCMHCIICHHS TTIIXO/IB 70 BIOCKOHAIICHHSI MECHEKMEHTY,
OUTBIII AKTUBHOTO 3aCTOCYBaHHS I1HHOBAIIMHUX TIIXOMIB, IO CHOPSMOBAaHO HAa PO3BUTOK iX
npodeciiiHOl KyIbTYpH Ta MiIBUIIECHHS €()eKTUBHOCTI JISUTHHOCTI.

[Ipu po3risai MUTaHb BUKOPHCTAHHS IHHOBAIIIMHUX TIIXOAIB B MEHEDKMEHTI MU
MIPOITIOHY€EMO BUIUIATH TaKl CKJIaJIOBI, sIKi € aKTyaIbHIMH B Cy4aCHUX YMOBAX:

- EMOIIIMHAN THTEIEKT TON MEHEKMEHTY, SIKMH PO3KPUBAETHCSA Uepe3 JACPChKI SKOCTI,
Yepe3 Horo 30BHIIIHE EMOLIHHE YSBISHHS 32 IPUHLIUIIOM ''3yCTPIYatoTh 0 OJTY";

- IOBIpY JIO0 CTpATETii, sIKa PO3KPHBAETHCS Yepe3 eMOIIIHO-OCOOUCTICHI SIKOCTI MEHEDKEPIB,
SIK1 3/TIMICHIOIOTH PO3BUTOK 1 peasTi3allifo MPOSKTHUX PIllleHh KOMITaHii;

- IiHHICHA opieHTartis (value based project) MpOEKTHUX PIIIeHB, SKE 3IHCHIOETHCS, 30KpeMa,
Yyepe3 TMOCTIHHMIA MOHITOPHHI OCHOBHHMX CTEHKXOJZIEpIB KOMIIaHii 3a pIBHEM 3aJIOBOJICHOCTI Ta
aHaJTI3 IOTOYHOI CUTYAIlii;

- TICHXOEMOITIMHIIA MEHE/DKMEHT, SIKUH 37IIHCHIOETHCS Yepe3 aKTUBHY TICHXOJIOTIYHY POOOTY
31 CTEHKXOJIepaMy 1 MpaIliBHUKaMA KOMITaHIi 1100 00epHYTH MOMJUIMBI €(eKTH BiJi HETATHBHUX
EKCTepHAJTI 1 MPOEKTIB (3 HEraTUBHUMH pe3yJbTaraMu) Ha Oraro, 3aBIsIKH poOOTI TCHXOJIOra-
KOHCYJIbTaHTa KOMITaHii.

3acTocyBaHHs BKa3aHHX OCOOJMBOCTEH HAlacTh MOMJIMBICT PO3BUTKY MEHEIKMEHTY Y

CYJaCHHUX YMOBaX (hyHKITIOHYBaHHS KOMIIaHii.

Jlireparypa
1. Muxutiok ILIT. TaroBariitnuii meHemkmenT: miapyd. / [LII. Mukutiok, B.S. bpua, M.M.
[xinpauk, FO.1. Mukutiok — Teproninns: Exon. lymxa THEY, 2019. /518 c.
2. https://cyberleninka.ru/article/n/menedzhment-organizatsii-osnovy-formirovaniya-strategii-i-
vybora-napravleniya-razvitiya/viewer
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Ilerposa P. B., Kamenena K. C., Mopo3osa A. 1.
Xapkiscokuil HAYIOHANLHULL YHIBEpCUmMen padioeleKkmpoHiKU

HNEPEBAT'Y 3rOPTKOBUX HEMPOHHUX MEPEX JIJIS IIOIIYKY OBPA3Y HA
30BbPAKEHHI

The object of study - methods for solving the problem of image recognition on the
example of image search in images. The purpose of the work is to analyze the algorithms that
recognize and separate the object in the image, as well as the methods used in image

processing.

Komn'toTepHuii 3ip - 11e 0671aCTh IITYYHOTO 1HTENEKTY, SKa J03BOJISIE KOMIT'IOTEpaM Ta
cUCTeMaM OTpHMYBaTH 3Hauymy iHdopmarlito 3 nuPpPOBUX 300pakeHb, BiJEO Ta
IHIIUX Bi3yaJIbHUX BXOIB - 1 BXKMBATH 3aXOAiB a00 JaBaTH peKOMEHMAIlli Ha OCHOBI ITi€l
iH(popMartii.

Komn'toTepHuii 3ip OXOIUIIOE BCi 3aBAaHHS, II0 BHKOHYIOTbCS CHUCTEMaMH
OloJIOTIYHOTO  30py, BKIIOYarO4M "OadyeHHs" abo BIAUYTTS 30pOBOTO  CTHUMYILY,
PO3YMIHHSI TOTO, IO OAYUTHCSA, 1 MOXKIMBICTH BIJIYYEHHS CKJIaAHOI iHMoOpMaIii vy
NPEJCTaBJICHHS, IKE MOKHAa BUKOPHCTOBYBATH B 1HIIHUX Mpolecax. MKIUCUUIUTIHAPHE T10JIe
MOJICNIIOE Ta aBTOMATHU3Y€ €JIEMEHTH CHCTEM 30pYy JIIOJUHHM 32 JIOTIOMOTOI0 JIaTYHKIB,
KOMIT IOTEpIB Ta aJITOPUTMIB MaIlIMHHOTO HaBuaHHSA. Komm'torepHuit 3ip - me Teopis, M0
JISKUTH B OCHOBI 3JJaTHOCT1 CHCTEM IITYYHOTO 1HTEJIEKTY OAQUUTH 1 pO3YMITH HABKOJIMIITHE X
OTOYCHHS.

CucteMyu KOMIT'IOTEPHOTO 30py 3IIHCHIOIOTH BUSIBICHHS O0'€KTIB Tak camo, SK Le
pOOIIATH JOAM, MOYMHAIOYN 3 HAMHMKYUX PIBHIB 0OPOOKH Ta MPAIIOI0YH Bropy, MOEIHYIOUN
byHkiii pazom. Bukonyroun mudpoBy o0OpoOKy miisi po3mi3HaBaHHS 00'€KTIB, KOMITIOTED
BUKOHYE TTOCIIZJOBHO KOMIUIEKCHI MPOIIECH, aHAIOTTYHI TOMY, SIK JIFOJU PO3MI3HAIOTh 00'€EKTH.
ToOTO icCHYIOTH HACTYINHI €Tany BUSBJICHHS 00'€KTIB: po3Mi3HaBaHHS 00pasiB, BHI0OYTOK
¢byHKuii, K1acugikamis.

[Tin gac posmizHaBaHHS MIA0JIOHIB MEpeka aHaji3ye BCe 300paKeHHS 1 3HAXOJUTH
o0pa3u Bi3epyHKIB Ha 300paxkeHHI1. [licis po3mizHaBaHHS MAOJOHY Mepeka 3IIMCHIOE
BUTydeHHs (PpyHKIi. Mepexa npuiiMae 3HaiifieHi mabJoHu 1 po30HBae 1i MaOJIOHN HA YiTKI
pucH, BuOHMparouu malloOHHW, SKI BOHA BBa)XKa€ BAXKJIMBUMM, ITHOPYIOUM IHII YacTUHHU

300paxkenHs. Hactymanm etanom Oyze knacudikartis. [Ipumyctumo, mo 06'eKToM iHTEpECy B
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300pakeHHi € aBTomoOinb. Ilinm wac knacudikamii BiAMOBiAHI O3HAKH 00 €IHYIOTHCA B
ysiBiieHHST 00’ekTta. [loTiM Lie mpeacTaBiIeHHS MOPIBHIOETHCS 3 THUM, LIO Mepeka 3Ha€E Ipo
00’exkTH, 1 pi3HI KjacTtepu ¢GopM 1 KpaiB BUKOPHUCTOBYIOTHCS I PO3MIIIEHHS MITKH Ha
00'exTi. Hanpukian, mepexa posrisgae Bci QyHKINT, sski MicTUTh 00'ekT ((hapu, nBepi, BikHA
TOIIIO), 1 Uepe3 Kpai 00'ekTa kinacudikye Horo sik aBToMo011b [1].

Jns  peamizamii MeTONIB PO3Mi3HABAHHS, BUKOPUCTOBYIOTbCA PIi3HI  MIAXOJH.
Po3risHemMo 0CHOBHI 3 HUX.

EBpuctruHi migxoauw 3acHOBaHI Ha JOCBiAI 1 1HTYIMIl JroauHW. BOHM BKIIIOYAIOTH
nepepaxyBaHHs BCIX WIEHIB KJIacy 1 iX 3arajbHUX BiacTUBOCTeH. Li miaxonu 3acTOCOBYEThCS
TUTBKH JJ11 KOHKPETHUX 3aBIaHb po3Mi3HaBaHHs. TOUHICTH PO3Ii3HABaHHS CHIIBHO 3aJIEKHUTh
BiJI TOCBiy pO3pOOHHUKIB.

MareMaTtuuHi TIAXOAW TPYHTYIOTHCS Ha CIUIBHOCTI BJIACTUBOCTEH O0'€KTIB 1
KJacTepu3aiii. YMOBHO MaTeMaTH4HI MiAXOAW MOXHA PO3IAUIMTA Ha JETEpMIHOBaHI 1
CTaTHCTUYHI.

JletepmiHOBaHI MiAXOAW TPYHTYIOTHCS HA EMITIPUYHUX 1 IHIYKTUBHUX METOHax. Y
MiIX0/aX  BHKOPHUCTOBYETHCS  MOJICTIOBaHHS M 1 MaremarnyHa Jiorika. Jlo
JETePMiHICTUYHUX MiAXOJIB BIHOCATH HACTYITHI METOAM: MOOYJOBa BHPIIIAIBHUX MPABUI,
METOJ MOOYAOBU €TaJOHIB, METO/ €TAJIOHIB, IO APOOIATHCA, JiHIMHI BUPIIAIBHI PaBUIa,
METO/J HaWOIMKYMX CYCIZIB, METOA TMOTEHIIWHUX (YHKIH, CTPYKTYpHI (JIHTBICTUYHI)
METO/M, METOJI KJIACTEPHOIO aHalli3y, KpuTepii 1H(GOpPMAaTHBHOCTI O3HAK, METOJ BiIOOpY
iH(pOpMaTUBHUX O3HAK [2].

CraTHCcTUYHI TIAXOAM IPYHTYIOTHCSI HA CTOXACTUYHIM ampoKCHMalii, MOCIiI0BHOMY
aHai3i, Teopii iHdopMarlii Ta IHIIMX pe3yabTaTaX MaTEeMaTUYHOT CTATUCTUKH.

Jlo CcTaTUCTMYHUX TIAXOIIB BIHOCATH: TMapaMEeTPUYHE OIIHIOBAHHS PO3TOILIIB;
METOJI MaKCUMyMY TIPaBAOMOIIOHOCTI, METOJl CTATHCTUYHO HE3AICKHHUX O3HAK, METOI NpPHU
HEBIIOMHX amnpiopHUX HMOBIpHOCTEH 00pa3iB, METOA MNOTEHIIHHMX (YHKLIHA, MeToxn
HaOMMKIMX CyCiJliB.

Jlesiki meTepMiHOBaHI METOIU OYyJM CTAaTUCTUYHO OOTPYHTOBaHI, TOMY ICHYE KiJbKa
METO/IB, 11O BITHOCATHCS O 000X MiIXOMIIB.

VY NHTBICTUYHOMY MiAXO0J1 00pa3y pO3MIIAJAIOTHCS Y BUIIISLI CTPYKTYpH (hOpMaTbHUX
MoB. CrioyaTtky BUOHMPAIOTHCS BUIAIKOBI eleMeHTH 00'exkta. B (opmanbHux mMoBax oOpasu
CKJIaJIal0Th TPaMaTHKY, sSIKa MICTHTh O€3J114 €JIEMEHTIB 1 MpaBUJIa MiJCTAHOBKH.

HetipomepexeBuil minxij BKJIOYaE B cebe MaTeMaTHYHYy MOJEIb 1 MOXe OyTH

BUKOPUCTAaHUN JUISI DPI3HMX 3aBJaHb, B TOMY 4YHCIi 1 A pO3Mi3HABAHHS 300pa)KCHb.
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Heiiponna Mepexa Mae 371aTHICTh y3arajJbHIOBATH BHXIJHI JJaHi 1 HABYATUCS 32 JOMOMOTOIO
CrieliajJIbHUX MaTEeMaTHUYHUX aJTOPUTMIB. Y HEWPOHHIN Mepei MOXKYTh BUKOPUCTOBYBATHCS
€BPUCTHUYHI 1 EMITIPUYH] KOHIIETIITIT.

[lepeBarn HEHPOHHOI MEpEXi: CTIMKICTh 10 MIYMIB BXIJHUX JAaHWX; aganTaIlis 0
3MiH; BUCOKA IIBUKO/IS; HABHICTh 3arOPTKOBOI apXiTEKTypH AJIs1 poOOTH 3 300payKCHHSIMHU.

HeiipomepeskeBuil minxin Mae psja nepesar st poOOTH 3 300paKeHHSIMH 1 BIIMIHHO
MIIXOIUTH NS 3aBAaHHs Kiacudikarii. Jlami Oyae po3riasHyTo pi3HOBUAN HEHPOHHUX MEPEK
Ta OyJie BU3HAYCHO, Ky JOIIIbHO BUKOPHCTOBYBATH CaMe JIJIsl POOOTH 13 300paKeHHIMHU.

Heiiponna mepexa € aHanorom 0ioJoriunoi HeHpoHHOI Mepexi. BoHa ckiagaerscs 3
1apiB HEMPOHIB, 3'€JHAHUX MK c00010. 3'€THAHHS HEHPOHIB yTBOPIOIOTH Pi3HI CTPYKTYpPH,
3[1aTHI BUKOHYBATH pi3HE KOJIO 3aBaaHb [3].

YMOBHO HEHPOHHI MEPEKi MOXKHA PO3/IIUTH 3a CYKYITHICTIO KPUTEPIiB Ha CTATUYHI 1
JUHAMIYHI.

CratuuHi HEHPOHHI MepeXki — 116 Mepexi MPSMOro NOUIMPEHHS. B Takux Mepexax Mix
mapaMu BUKOPHUCTOBYETHCS 3B'S30K B OJHOMY HAIMPSMKY, 1 BUX1JT MEPEXi 3aJIeKUTh TUIBKH
BiJI BXIJTHUX TTapaMeTPiB.

JoknanHime poOoTy HEHPOHHOI Mepexi PO3MNITHEMO Ha MPUKIIAAlL OJHOLIAPOBOTO
nepcentpona. OMHOIIAPOBHI MEPCENTPOH CKIANAETHCA 3 PI3HUX €leMEHTIB. Bximni naHi
MepPeIaloThCA 32 JOTIOMOTOK) CEHCOPHHMX €JIEMEHTIB acOI[laTUBHUM €JIIEMEHTaM, SKi
BHUCTYIIAIOTh 5K CIIOYYHI €IEMEHTU. ACOIIaTHBHI €IEMEHTH aKTUBI3YIOThCS TIPU JTOCATHEHHI1
NEBHOTO YHUCJIAa CUTHATIB BiJl CEHCOPHHUX €JIEMEHTIB 1 IMepelaloTh CUTHAI pearyoduM
eJIEMEHTaM. 3aJIeXKHO BiJI OTPUMAHOTO CUTHAY PE3YJIbTYIOUl €JIEMEHTH BUAAIOTh PE3YiIbTaT.

HapuanHsi HEHPOHHOI MepeXi MOoJIsirae B 3MiHI BaroBUX KOEQIIIEHTIB MIXK 3B'I3KaMU
aCOIliaTMBHHUX 1 pearyrounxX eJeMeHTiB. HaBuaHHS 103BOJIsSE€ HAJAITYBAaTH TEPCENITPOH HA
po6oTy, MOB'sI3aHy 3 3aBJaHHSMHU PO3Ii3HABAHHS a00 y3arajJbHECHHS.

VY 3aranbHill apXiTeKTypi HEHPOHHOI Mepexi € CHeliajbHI YMCIOBI MapaMeTpH, Tak
3BaHi Baru. Ha BXig Mepeki MoJaloThCs BEKTOP AaHUX. BUXiTHUN BEKTOp € BIAMOBIAIIO AJIs
po3B's3yBaHoi 3amadi. PoGoTa Mepexi mojsirae B TEPETBOPEHHI BXIIHOTO BEKTOpPY Ha
BUXITHUHA BEKTOp 3a JIONMOMOTOI0 Bar. YMOBHO HEHPOHHI MEpeXi MOXKHA PO3IUIATH 3a
CYKYITHICTIO KpUTEpiiB Ha CTATUYHI 1 JUHAMIYHI.

Cepen craTHYHUX HEHPOHHHX MEpEeX BHUIULIOTH: MEpCenTpoH, Mepexy KoxoHeHa,

KOTHITPOH, HEOKOTHITPOH, 3TOPTKOBY HEUPOHHY MEPEXKY.
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Jlo AMHaAMIYHUX HEHPOHHHMX MEpEX BITHOCATH MEPEXi, B SKUX BHUKOPHUCTOBYIOTHCS
JMHAMIYHI 3MiHHI, peaji30BaHa CTPYKTypa 31 3BOPOTHHM 3B'A3KOM. Y TaKUX MEpekax HOBHM
CTaH MEPEXKI 3aJICKUThH BiJ] TIOTIEPETHBOTO.

Cepen  auHaAMIYHUX  HEHPOHHMX  MEpEX  BUIUISAIOTH: HEHPOHHY  MEPEXKY
Xondinna, HeiiponHny mepexy Kocko, HelipoHHy Mmepexy JlkopiaaHa, HEHPOHHY MEpExXY
Enmana.

3ropTkoBa HeHpoOHHa Mepexa — Mepeka MPSIMOro TMOLIMPEHHS, BUKOPHUCTOBYE
0co0MBI omeparlii Jyisi 00poOku JaHuX. Mepeka CKIaaeThbCs 3 MapiB, B AKUX YEPTYIOTHCS
[IapH 3TOPTKU 1 Imapu miABHOIpKH. 3ropTka po30HBae 300pa’keHHS Ha KiJIbKa MEpeciyHUX
¢parMeHTiB 1 BHIUIIE IUISHKM 3 OCOOJMBHMM O3HaKaMH, sKi OOpoOJsAIOTBCS 3a
JIOTIOMOTOF0  MaTpuyHOro (Qinmbrpa. Y 1mmapax miaBuOIpKH OOHpArOThCS TUIBKH  Ti
dbparMeHTH, sSKi HAUOUIBII 3 YCIX BUIAUISIOTHCS, 3MEHIIYIOUHM PO3Mip 300pakeHHSI B KiJIbKa
pasis.

[lepeBarn 3ropTKOBOi HEMpPOHHOI MepeXki: MICTUTh MEHIIE MapaMeTpiB, HIX
3BHYaiiHA TMOBHO3B'S3HA MEpPEkKa; CTIMKa J0 TEPEeMIIICHHS 300pa)KeHHs, M0 MOTpedye
pO3Mi3HaBaHHS.

Henoniku 3ropTkoBoi HEHpPOHHOI Mepexi: TPUBAJIMM yac HaBYaHHSA, HEOOXIIHICThH
BEJIUKOI KIJIBKOCTI AaHuX [4].

Jnst 3amaui momryky oOpa3y Ha 300paxkeHHI OyJio BHPIINIEHO, WO JOIIJIBHO
BUKOPHCTOBYBaTH 3TOPTKOBY HEMPOHY MEpEXKy cepel ICHYIUHMX apXiTekTyp. Taka mepexa
Mae s mepesar At podoTH 3 300pakeHHsIMU. Mepexka moetarnHo 00po0isie 300pakeHHs 3a

JIOTIOMOTOI0 KapT 3rOPTKHU 1 BIAMIHHO MiJXOAUTH JUIS KiIacH(iKariii.
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ILnoTHikoBa M. ®@., Kinsninska O. C.
llonicokuti HayionanbHul yHigepcumem

COIIAJVIBHO-EKOJIOTTYHA OCHOBA IMPOEKTHOI'O YIIPABJIIHHSA

The paper focuses on the need for social support of the population. It is also necessary
to solve environmental problems. These approaches make it possible to overcome the crisis.
Switzerland and Iceland have overcome the crisis by financing social programs. We
recommend using process, project and program approaches in management. Family home
settlements demonstrate the effectiveness of such a solution. They are created by young

people who invest in the development of territories and develop business.

CyuacHi mpoIiecu pecTpyKTypH3arlii CyCniJbHO-€KOHOMIYHOI CUCTEMH, OB’ sI3aH] 5K 3
YETBEPTOIO MPOMHUCIIOBOIO PEBOJIIOIIEI0, TTOCHICHHSIM IIO0ATBHUX MPOOJIeM, BUSHAHUMH Ha
piBai OOH Lineii cranoro po3Butky [l], mannemiuHoo cuTyari€ro B YKpaiHi Ta CBITI Bce
O1UTBIIOT aKTyalbHOCTI HAOMPAIOTh MPOLIECHUH, MPOrpaMHUI Ta MPOEKTHUHN minxoau. Hapasi
1€ OCHOBHI CKJIQJIOB1 €JIEMEHTH B yIPABIIHHI Ta MOJITHKA aAMIHICTpyBaHHSA 1 3a0€3MCUCHHS
PO3BUTKY IMIANPUEMCTB Ha 1HHOBaIIiHIN ocHOBI. KOHIIENITyaIhHOIO OCHOBOIO iX peanizallii €
TaKi MOJOXKeHHs: 1) 30epekeHHs CIIaKOBOCTI paHille MPUHHATUX pillleHb Ta 3a0e3MeUeHHs iX
3B’A3KY 13 CTpATETiYHUMH HampsMaMU PO3BHUTKY; 2) KOHCOJiJalis pecypciB, y TOMY YHCIHI
(G1HaHCOBHX, 3 PI3HUX JDKEPEN 3 METOI BUPIIICHHS BU3HAYEHUX 3aBlaHb ((piHAHCYBaHHA 3
OIO/KETIB PI3HUX PIBHIB 32 TaKUX YMOB BHCTYIA€ KaTali3aTOPOM, KUK TMOPOKYE e]exT
"cHiroBoi kyni"); 3) mapaneiabHe BUKOPUCTAHHS MPOrPAMHO-TIPOEKTHOTO MiAXOY J03BOJISE
CUCTEeMATHU3yBaTH Ta BIOPSJIKOBYBAaTH HAsBHI JOCBiJl Ta MPakTUKy. [Ipum 1ipomy, BUTpaTHA
CKJIa[I0Ba OIOKETIB MIAMPHEMCTB 1 OpraHizaliil ik IpiOPUTETHI BKJIIOYAE TaKi HAPSIMHU HOTO
TISITBHOCTI SIK COIIaIbHUM 3aXUCT HACEJICHHS Ta PO3BUTOK 1HPPACTPYKTYPH K 000B’ I3KOBUH
€JeMEHT KOMYHIKAIli Ta IHTerpaiii coliaabHO-BUpOoOHNYMX mporneciB [2]. Ilparnenns
3a0€3MeUYnTH CTAOUIBHICTh COLIANbHO-KOHOMIYHOT CHUTYyallil Ha JIOKQJIbHOMY piBHI
BUKJIMKAJIa TOCHUJICHHS CIHAJKOBOCTI NPUHHATUX [0 peamizamii pilleHb, M0 JO3BOJIMIIO
3MIITHUTH 3B 530K MOTOYHUX 3aBAaHb Ta CTPATEriYHUX HANpsMiB, y TOMY 4YHCII Ha
perioHasibHOMY piBHI [3]. V gKOCTI KpuTepiro ehEeKTUBHOCTI peaai30BaHUX IPOrpaM pPErioHy
YH TEPUTOPIATIBHOI TPOMATU MPOMOHYEMO PO3IJISAAMHU PIBEHb Ta SIKICTh KHUTTS HACEJICHHS,
TOMI SK JAJsl MiJOPUEMCTB — CTaH 3J0POB’Sl Ta MOTHBAIIIO MEPCOHATY 0 Tpaili Hopsii 3

KUIBKICTIO 1HIIIATHB IOJ0 BIPOBADKCHHS MEXaHI3MIB YJIOCKOHAJCHHS BUPOOHUYOTO
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mpolecy Ta YMOB Ipalli, y TOMYy YHCII CaMOCTIHO peali30BaHWMH CIIBPOOITHHKAMU
kommaHnii. OcTaHHE MPOMOHYEMO PO3MIIAJAEMO Y SKOCTI OAHOTO 3 JUKEpesl BHYTPILIHIX
IHBEeCTHIIIN. Sk pe3ynbTaT BOPOBA/DKEHHS BKA3aHWX IIAXOMIB OTPUMYEMO MOJIEIh
IHHOBAIITHO-CTPYKTYPOBAaHOTO MiANpHEMCTBA Y GopMi Takux OJIOKiB: "BuUpoOHMYA chepa”,

"couianbHa chepa”, "xuTnoBa chepa", "Oesneka KUTTEAISIBHOCTI", "3aTydeHHs 1HBECTHUIIIH"
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Puc. 1. Ctpykrypa Mojeni iHHOBaIiiiHO-CTPYKTYpOBAHOTO i IPUEMCTBA

KpuzoBuii mepiog B €KOHOMIIll XapaKTEPU3IYETHCS 3MIHOIO CTPYKTYpH OIODKETY Ta
noTpeOOoI0 MOTaIlii, sIKi Hapa3i 3HAYHOI0 MIpPO0 MIEPEKIIa/IeHI Ha TEPUTOPiaJIbHI TPOMaJIH, TOMI
SIK OCHOBHA YacTWHA (PICKANTBHHUX TUIATEXKIB HAAXOIUTH IO IEHTPAIi30BaHOTO OrOIKeTy. B
yMOBax JIOKJAyHY CIIOCTEpPITa€TbCcsi 3HAYHE CKOPOUYEHHS TIOTEHI[ialy perioHiB Ta
MPUITUHEHHSAM JISUTbHOCTI TTOHAJ TPETUHU CyO’€KTIB IMANMPUEMHUIITBA, HacCaMIIepel MaIuX i
cepenHix manpueMcTB. HecmpoMOXKHICTP €KOHOMIKM IIBUAKO aAamnTyBaTHCS IO 3MIHHHUX
YMOB, HaJUIMIIOK TPYIOBHX PECypCiB Ta HasBHI MaTepiajbHI MOTY)KHOCTI HE JO3BOJISIOTH
NOJI0JIATH CoLlialbHE HANpYKeHHs. B HasBHUX yMOBax cTpaTerisi ()iHaHCOBOTO 037J0POBJICHHS
MOBHMHHA 0a3yBaTHCS Ha MEPEOpieHTAIlll 3 MUIbOBUX MPOrpaM PO3BUTKY Ha iX aHAJIOTH IS
KOXKHOT COIIAJIBHOI CHIJIBHOTH. AKIIEHT Ma€e OyTH 3po0JIeHO Ha 3a0e3MeueHHI CITPOMOXKHOCTI
JIOKaJIbHOI EKOHOMIKH, KOYKHA 3 SIKUX Ma€ BJIacHY cnenudiky, Ky 3a3Bu4ail He BpaxOBYIOTh B

yMOBax peaisallii BeJIMKHX NpoekTiB. [Ipu oMy cTaBka Mae OyTu 3poOJieHa Ha BUPILICHHI
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COLIIIbHO-EKOJIOTIYHUX MHUTAaHb PO3BUTKY TEPUTOPIM (ACKpaBHIl NpHUKIAag CBOTO Yacy
npoaeMoHctpyBana lIBeiinapist — movana cBiif po3BUTOK MOpiBHSAHO mi3HO: y 1970-1980-x
pOKax I Y9ac MacOBOTO CKOPOYEHHS BHTpAT Ha comianbHy cdepy y €pomi [lIBelimapis
po3movaia po3BUTOK CHCTEMH 3a0e3leueHHs NT00poOyTy HaceneHHs [4], aHAJIOTIYHO [isia
Icnannis [5], sika He CKOpoOYyBala COLIadbHI MPOrpaMu y MepioJ Kpu3H). 3a BiJICYTHOCTI
HEOOXIJTHOI yBaru [0 COLIAJbHO-EKOJIOTIYHUX IUTaHb HEMOXXJIMBO PpO3PAaxOBYBaTH W Ha
€KOHOMIYHUH yCHiX Y JOBTOCTPOKOBI MEPCIICKTHBI.

AHTHKPHU30BOIO ITPOTrpamMor0 0€3 3aTy4eHHS J0JJaTKOBUX BUTPAT OFOKETIB BCIX PIBHIB
€ peamizanis inei "PonoBa canuba", ska 3abe3neuye BUpILICHHS AeMOrpadivyHoi, KUTIOBOI
npobiemM, 3aiHATOCTI Ta COLIaJbHOTO PO3PUBY HA IMepioj] MaHAeMii 3a YMOBH 30€peKeHHs
CITPOMOYKHOCTI POJIMHU, KA MPOXKKUBAE Ha TepuTopii. ['onmoBHa mymka mpoekty Konmemii

'

BIJIMOBIIHOI JIEp’KaBHOI MporpamMu: "...HaJaTH 3aKOHOJAaBUe NPABO KOXKHIM poaAWHI 3a
OaxkaHHs oTpuMaTH | ra 3emii 6€30IUIaTHO, y AOBIYHE KOPUCTYBaHHA, 0€3 MpaBa MpOJaxy, a
3 MpaBOM Iepe/adi Juie y crnagaok" (He MeHIle TPETHHH TaKol AUITHKYA Mae OyTH 3acaKeHO
HEIJIOJIOBUMH  JIepeBaMu). baraToyHKIIIOHATBHUI  PO3BUTOK CUIBCBKUX  TEPUTOPIH
BHACIIJIOK BIOPOBa/KEHHS ToHaA 150 BHAIB  HECUIBCHKOTOCTIONAPCHKOI  TiSTTBHOCTI
BHCOKOOCBIUEHOIO TPOMAJICHKO- Ta 1HBECTHIIITHOAKTUBHOIWO Monommio (80% 3 HUX MaroTh
BUIILY OCBITY, y TOMY 4Hcli y cdepi OcBiTH, 0XOpoHH 310poB’s, IT-TexHosmori#, mopiuHi
BKJIQJICHHsI y pO3paxyHKy Ha 1 ra momii nepeBuinyioTh 4 trc goj. CIIA; HOBI moceneHr
OpraHi30BYIOTh pi3HI (OPMHU MaJoOro 1 CEpeaHbOro Oi3HeCy, OepyTh y4acTh Y poOOTI OpraHiB
MICIIEBOTO CaMOBPSIIyBaHHs, TiSUIBHOCTI TPOMAJICBKUX OpraHizailiii, (pakTuyHO BUCTyNalO4u
KaTaJli3aTopaMH TMO3UTHUBHHUX CYCHUIbHO-€KOHOMIYHUX 3MiH). CTBOPIOIOYM MIAIPYHTS IS
PO3BUTKY TEPUTOPIi 13 CYMDKHUMHU TaTy3IMH (y TOMY YHCII IHBECTHI[IH, CTBOPEHHSI HOBHUX
chep Ta MOXIMBOCTEH JJIS COLIAJIBHOTO 3aXHCTy HACEJICHHs), CKOPOYEHHS II0UnX
BUPOOHUIITB BHACIIIOK KPU3H CYMPOBOIKYBATUMETHCS BIAKPUTTSIM HOBUX BHJIIB JIsTHHOCTI,
nuBepcudikarii BUpOOHUITBA 1 chepH MOCIYr CHIIaMHU MEPECENICHIIB 3 MICBKUX rpoman. Y
[bOMY BHITaJKy E€KOHOMiKO-MaTeMaTHYHAa MOJEIbh BUBEICHHS palioOHy 3 KpPU3U MaTUME

BUTJISI 3@ BIJIMOBITHUX 0OMekeHb (1):

Wt :iArtzn:(Km,i ‘o) — l;TI 'a)i_thr:q,i — max
t=1 i=1 i
>Q,, =QLii=1nt=1T) , 1)
i=1
Qni 207(‘ =Ln;t =]T).
Q=i =Tma=IT)
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T o . . o o . .
ne Wy — cymapHumii COMialbHO-CKOIOr0-CKOHOMIUHHUN e(eKT, OTpUMaHuil Bij peamizarii

Mojeni 0aratoyHKIIOHATBHOTO PO3BUTKY PETIOHY 3 YpaxyBaHHSM BHUTPAT Ha COLIaJIbHO

€KOJIOTIYHI 3aX0JH, y TOMY YHCIl 3alHITHX, SKI BUBUIBHSIOTHCS 3 OCHOBHHUX Taiy3ew,

. . . T . .
30KpeMa CLIBCHKOrO TOCHOJapCTBa nepion T; Q.. — o00cAr ciIbCHKOrOCIOAapChKOi
m,i

npoxykiii, ska Oyna OTpMMaHa |-Tany33l0 Ha BiApi3Ky wacy A7, T/™Mic;, @ -

MPOTHO30BaHUH e()eKT (€KOHOMIUHUH, CKOJOTTYHHH, COIIaIbHAN), OTPUMAHHH | -TalTy3310 BiJ
peamizanii oAMHUII TPOAYKIIi (HajaHHS MOCIYTIHW) Ha BiApi3Ky udacy A7, rpH/oa. (abo y
CHEPreTUYHUX OJMHHUIX); @, — CEPEIHI BUTPATH HA COL{AlbHUI 3aXUCT BHUBUILHEHOTO
npainiBHUKA (€KOJIOTIYHUHN 3aXUCT OJUHUII TUIOII TepUTOpii), Ha BiAPi3Ky yacy A7, TpH/MIC.
(b0 y eHepreTMYHUX OJUHUISAX); (] — MPOAYKTUBHICTH i-Tany3i y pO3paxyHKy Ha OIHOTO
PAIIOIOYOr0 Ha BinpisKy uyacy A7, rpu/og. (abo y eHepreTMYHMX OAMHMINX); QF —

CyMapHHI 00CST CUTBCHKOTOCIIONAPCHKOT MPOAYKIIlT MPOAYKOBAHOI TEPUTOPIEIO T OOMIHY

Ha TPOAYKII0 CYMDKHUX Trajy3ed Ha BiaApi3ky 4dacy A7, T/mic. (a00 y eHepreTuyHux

t

oqunnuax); K. ;= gi, (k - 0) — CIIBBIAHOIICHHS 00CATIB BHPOOIEHOT MPOAYKIIii | -Tamy33t0
m

0 00CSIry CHOXHUTOI NPONYKIil, SKUA BU3HAYA€E MUTOMY Bary NPORYKIil I-ramysi,

BUPOOJICHOT 32 PaXyHOK CITOKHUBAaHHSI CUIBCHKOTOCIIOAAPCHKOT MPOIYKITHi.
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Pauenko €. /1., /louenxo H. B.
Xapxkiscokuil HayioHANbHUU YHIBepcumem micbko2o 2ocnodapcmea imeni O. M. Bexemosa

OCOBJIMBOCTI HIJABOPY KOMAHJI TIPOEKTIB B AEPOKOCMIYHIM
IHJIYCTPII B CIIA 1 B YKPAIHI

The main features of team selection in the aerospace industry in the United States of
America and in Ukraine are described. The comparison of team selection methods in these
countries is found. The systematization of research approaches on team selection was

developed.

Posrimsinyro ocoGmuBocTi migdopy KOMaHA B aepoOKOCMiuHiM Tamysi y CroimydyeHux
[lItarax AMepuku Ta B YKpaini. MeTa TOCTIPKeHHS - PO3KPUTH OCHOBHI TEHJICHIIIT PO3BUTKY
MPOIIECIB YMpaBIiHHS JIOJAChKkUMU pecypcamu kommanii y CIIA Tta Vkpaini. Busnadeni
I'SITh CTpATerii, U0 BUKOPHUCTOBYIOTHCS KOMIIAHISIMH TPU BIPOBAKEHHI TEXHOJIOTIH JUIs
CTBOPEHHSI KOMaH/H Ta MOIIYKY HOBUX YJICHIB KOMaH/IH:

- CHiJIbHA CTPATETIisS PO3BUTKY TEXHOJIOTIH;

- CTpareris MBUAKOTO TPOTOTHITYBaHHS;

- CTpaTerisi TEXHOJOT1YHOTO MapTHEPCTBA,

- CTpaTerii KOPHOPATHBHOTO BEHUYPHOTO  KamiTady IIOJO JIIEH3yBaHHSI

TEXHOJIOT1;

- BIJKpHUTA IHHOBAIIIifHA CTpaTETis.

PosrnsiHyro  migXoauM 0 CTBOPEHHS KOMaHJI TIPOEKTIB B aepOKOCMIuHiM
ramysi, fki 3aiiMaioTbCs BUOOPOM, OOIPYHTYBAaHHSIM Ta MiATBEPKCHHSAM MEPCIEKTHUBHUX
TUNIB JITaJbHUX amapaTiB 3 METOI0 TMpEACTaBIeHHS iX Ha CBITOBUX pHHKax [l].
Jlo cxiamy TakMX ~ KOMaHJ  BXOIATh  MpAIiBHUKH  KOMIIaHil,  JIOCIIJHHUIBKUX
IIEHTPIB Ta  OpraHizariu, 3aIliKaBJICHUX CTOpIH. AHani3 MOKa3ye, 110
MpoLeAYpPH BUOOPY KOMAHIM B a6POKOCMIUHIN raiy3i BCe 1€ BUMAraroTh OUTBII JOCKOHAIHX
MIXO/IB.

ChinbHa  cTpareris  pO3BUTKY  TEXHOJIOTIH  HAJZa€  MOXJIMBICTH  KpaiHam
JTUTATACS  CBOIMHM  3HAHHSAMH, @ TaKOX TEXHOJOTIIMH 3  METOI  JIOCATHEHHS
CHHEPTeTUYHOr0 eQeKTy TMpH pPO3poO0Ii HOBITHIX TEXHOJOTIM y HaWBUAIMNA Ta
HaileeKkTUBHIMMIA cHocid MNpH 3aJaHUX KaleHAApHUX Ta PECypCHUX OOMEKEHHSX.

3actocyBaHHsSI ~cTpaTerii IIBUAKOrO MPOTOTUITYBAHHS MPHU3BOAUTH [0 30UIbLIECHHS
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MIBUJKOCTI CTBOPEHHS MPOTOTHUINIB, MPHUIIBUALICHHS JKATTEBOIO LHUKIY TPOTOTHUITY.
CrpareriuHe MapTHEPCTBO € OJHUM 3 HAMBKIMBIIIUX IHCTPYMEHTIB  MOJITHKH,
KWW Jefalti O1IbIe 3aCTOCOBYEThCS MPOBITHUMH KpaiHAMU Ta 1HTETpaIliiHIMH acoIiaIlisiMu,
OCKUJIBKM  JI03BOJIIE iM  pO3MUPUTH  e(EeKTHUBHICTH CBOIX [id Ha MDKHApOAHIN
apeHi. JIOBrOCTpOKOBI, BUIIPOOYBaHi1 MapTHEPCHKI BITHOCHHU OTPUMYIOTb
yHIBepCaJIbHUIl MEXaHI3M CHiBOpali MK KpaiHamH, 00’€THAaHMMU HAaBKOJO CTpPATETIYHUX
IIJIEH, 11T pO3YMIHHS BJIACHUX HaIlIOHAJTBLHUX 1HTEPECIB Ta 30UTbIIEHHS PIBHS CTaOUIBHOCTI Y
CBITI.

Crparerist KOPIOPAaTUBHOTO BEHYYPHOTO KamiTally MO0 JIIEH3YBaHHS TEXHOJOTIH
HEeoOXiJiHa JJIs ynpaBiliHHSA (DIHAHCOBUMHU pecypcamH, IO SKI MOTPIOHI MiJ Yac CTBOPEHHS
KOMaHJIU B aepOKOCMIUHIN Tamy3i. Takox I cTpaTeris periiaMeHTy€e MUTaHHS, MMOB’s3aHi 3
JIIEH3YBaHHIM Ta TEXHOJIOTIYHIM 3aKOHOIaBCTBOM.

Bingkpura iHHOBamiiiHa cTparteris Jomomarae OOMIHIOBATHUCS 3HAHHSAMH, a TaKOXK
3abe3nedye miuargopMmy Ais BIAKPUTOro OOMiHY iHGoOpMalielo Mpo pi3Hi 1HHOBAIi, IO
BiI0yBaroThCs B ramysi. Ciif BpaxoByBaTH, IO a€pPOKOCMIYHA Tajly3b CYTTEBO BIUIMBA€E Ha
HalllOHAJIBHY O€3MeKy, 0 MPU3BOAMTH J0 ICHYBaHHS NMEBHUX OOMEXKEHB MO0 BIIKPUTOCTI
iH(popMarlii Ta MOKJIMBOCTI 3aJly4eHHS MEBHUX PECYPCiB, IO 3HAYHO 3HMXKYE €PEKTHUBHICTH
BUKOPUCTAHHS BIIKPUTOI IHHOBALIHHOI CTpaTerii.

KepiBaunro aBiakommnanii y CHIA Ta VYkpaiHi MOCTIHHO CTHUKAEThCS 3 HHU3KOKO
CTpaTeriuyHuX, JIOTIYHUX Ta pAIIOHAJFHUX TMHTAaHb MIOJ0 BHOOPY KBaliiKOBAaHOTO
nepcoHany. 3a OCTaHHI pPOKM BiZOYBCS psA CyTTEBUX 3MiH Yy Taily3i IJIaHyBaHHS,
MOHITOPUHTY Ta PO3BHTKY JIOJCBKHX PECypciB B aepOKOCMIUHIM raimy3i B LUIOMY Ta
aBiakomnanii 30kpema. B CIIIA ta B Ykpaini BigOip eKCHnepTHOI Trpymu Uisl TPUHHSITTS
pillieHb MPOBOAMTHCS BIAMOBIAHO 110 PE3YJIbTATIB MEBHUX BHUJIB OIIIHOK, IO TPOBOIATHCS
opraHizamissMi. B KoHTeKkcTi (QopMyBaHHS KOMaHJ TPOEKTIB B AaePOKOCMIUHIN ramysi
BUKOPUCTOBYIOTHCS METOH Mi00pY KOMaH/IU 1HKEHEepiB IPOTrpaMHOro 3a0e3eueHHsl.

VY po6oTi [2] po3riasiHyTO BUKOPHCTAaHHS aHKETYBaHHS Ta 1HTEPB’IO IPU MPOBEACHHI
KJIACTEPHOTO aHaji3y, M0 JO3BOJSIE BH3HAYMTH BIUIMB BHOOPY METONIB IMPOCKTYBAHHS
AEPOKOCMIYHOI TEXHIKM Ha MPOIIECH YIPABIIHHS JIFOJACBKUMH PECypcaMu MPOEKTIB pO3POOKH
porpaMHOro 3abesnedyeHHs. PO3IISHYTO KyJbTypHHUIl BIUIMB Ha MPOTPaMHY IHXKEHEPIlO B
MDKHApOAHOMY KOHTEKCTI Ta OCOOJMBOCTI YHPABIIHHA MPOCKTAMHU B MYJBTUIPOCKTHOMY
MYJIbTHKYJIBTYPHOMY CEPEIOBHIII. 3allpONIOHOBAHMUI MPOIIEC MOXKE OYTH BUKOPHCTAaHHWHA Ha

eTari MPOeKTyBaHHS IS OLIHKK TTOTPeO Ta BUTPAT PECypcCiB.
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3aranpHOI0 TEHJCHIIEI0 € PO3pOoOKa CydacHUX MiAXOMiB A0 (OpPMYyBaHHS KOMaHJ
IPOEKTIB, 5IKIi 0 BpaxOBYyBaIM CHEHM(IKy ramy3i Ta 3aJ0BOJIHSUIM BHMOTaM 0 PECYpCiB,
CIIPUSUTH TOJIITIIEHHIO HA00PY TIEPCOHAITY, YIIPABIIHHIO KPUTUYHHUMH 3HAHHSIMH.

VYrpaBiiHHS JIOJCBKUMH pecypcaMd B TMPOEKTaX aepOKOCMIYHIM ramy3i YKpaiHu
norpedye yIOCKOHAJIEHHS, OCKIJIbKM ICHYIOWl miaxoau 10 (opMyBaHHS KOMaHJA HeE
3a0e3meuyoTh €(EeKTUBHOTO BHKOPHCTAHHS pECypCiB Ta HE CHPUSIOTH MiABHIICHHIO
e(eKTUBHOCTI yMpaBIiHHI MPOEKTaMHU. BHpoBaKeHHS AyadbHOI CHCTEMH OCBITH B
AEPOKOCMIYHIN TaTy31 3aCTOCOBYETHCS JIUINE JUISl TEXHIYHUX CHEIIaTbHOCTEH, TUM CaMHM
oOMexyroun (HopMyBaHHS NMPOEKTHUX MEHEKEpiB, K 3alyueHHI B MPOEKTH IIE MiJa Yac
HaBYaHHS Ta HE BUTPAYarOTh TOJJATKOBUN Yac Ha aJarTallilo.

The Aerospace Corporation mpuaiisse BelWKYy YBary ITHTaHHSAM YIIPaBIiHHSI
JIOJICEKUMH  pecypcamMH, CTBOPIOIOYM YMOBH JJII  OCOOHMCTICHOTO Ta MpodeciiHOTOo
po3Butky [3]. ¥ CIIIA aepokocMiyHa Koproparis 3abe3neuye mpodeciiiHe HaBYaHHS,
BKJIIOYAIOYM HABYaHHS Ha BUPOOHMITBI, 1100 JOMOMOITH HOBOMY WIEHY ajanTyBartucs. B
KOMITaHii BHUKOPHCTOBYETHCS IyJI PECypCiB, IO O3BOJSE 3alydyaTH BUKOHABIIIB B PI3HI
MIPOEKTH, 31HCHIOBATH MOHITOPUHT 3aBaHTAKCHHS PECYPCIB.

TakuM YMHOM, PO3IJISIHYTO CTpaTerii, sKi B JaHUHM 4Yac iCHYIOTb Yy TIMOUIJHHTY B
Vkpaini ta CIIA. 3anponoHOBaHO KOMIUJIEKC 3aXOJiB Ul YJOCKOHAJEHHS IPOIIECIB
CTBOPCHHSI KOMaHJ B MYJIBTHUIIPOCKTHOMY CEpPEIOBHUII B aCpOKOCMIUHIM Taly3i, JI0 SKOTO
BXOJIUTh HABUaHHSA KEPIBHMIITBA, IIIJIBUIICHHS KBamidikaiii, opraHi3alliiHui au3aiiH,
BJOCKOHAJICHHS CHUCTEMH 3B'A3KYy Ta PO3BHTOK CTPATEriuHOrO0 MAapTHEPCTBA 3 IHIIMMHU
oprasizauisMu. 3ampoNOHOBAHO NPOMO3UIT MIOAO BAOCKOHAJIEHHS MPOLECIB YHpPaBIiHHA

JIOJICBKUMU PECYPCaMHU.
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Poxxo C. 10.
OoecvKutl HAYIOHATLHUL MOPCLKULL YHIBepCUmem

MOJIEJIOBAHHSA IMTOTOKIB I'POIIOBUX KOIITIB 3A TIPOEKTOM ITPOTH/IIT
HAJI3BBUYAMTHUM CUTYAIISAM

Emergency response projects are characterized by the specificity of the formation of
cash flows. Unlike many projects, these flows are formed from losses (damage) due to an
emergency and the cost of implementing countermeasures. The principal types of
dependencies of these components on the time parameters of the project are determined and

the final dependence of the cash flow is obtained.

Crnenndikoro TPOEKTIB MPOTHAIT HAA3BHYAWHUM CHUTYAIllsIM € Te, IO Il MPOEKTH
peanizoBYIOThCS, HaldacTile, B YMOBax BIJICYTHOCTI MOBHOI Ta OCTOBIpHOI iH(opMarrii.
Tomy BuOip Bapianta Oesnocepenuboro mnpotunii 3 M wmoxmuBux  (j=1,m)

B PaMKax aKTHBHOI ()a3u MPOEKTY TaKOXK 31HCHIOETHCS TPU HACTYIHIA yMOBI: BiToMO Oe3miu
MOXJIMBUX  CIHEHApiiB PO3BUTKY BIUIMBAIOTH (aKTOPIB  30BHIIIHBOTO  CEPEJOBHUIIA
i=1n (tobTo N craniB E) Ta  HMOBIPHOCTI  KOXKHOTO  CIEHApiio P, -
KoxkeHn crieHapiii moB'si3aHuii 3 MIEBHUM PO3BUTKOM HaI3BMYAWHOI CUTYaIlll 10 MPOTHU/IIi Ta B
foro  mporeci, MmO  OpOSBISEThCS B po3Mmipi  HacmigkiB  [1],  BiamosimHo,
C*(T ,E)ra Cc® (Tr,t;d E) = Ces(tsp,lep,lg,lﬁd E), T - wxurresmit mwkn

npoekty. KokeH BapiaHT TIpoTHAil  XapaKTepU3YeThbCS  BIAMOBIAHUM  3HAYCHHSIM

. P . p
yacy Ha MiATOTOBKY tp Ta YacoM aKTHUBHOI (a3u tad . TakuM 4MHOM, 3 ypaxyBaHHSIM

BUJIJICHHS PI3HUX CIIEHAPiiB PO3BUTKY 30BHINIHBOTO CEPEAOBHINA, BBEJIEMO B PO3TJISL

byHKIIiT

Cies(tsp’tep:tgj’t;dj)’i:]"n’ (1)

p p . . . ee —
ne t Di 1 adj BUAIOBUIAIOTH KOHKPETHOMY BaplaHTy MPOTUIIL j = 1m.

TakuM YHHOM, Cies (tsp,l‘ep,l‘s j,t;dj),i:l,n BifoOpakae HacHiAku (BTpaTH,

30UTKH), sIKi (POPMYIOThCS 3a Yac peajtizallii KOHKPETHOro BapiaHTy MPOTUIL 3 ypaxyBaHHIM

ICHYI04Y0i 3aKOHOMIPHOCTI.
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Bimznaunmo, mo a1 OibIIOCTi CUTyamii QyHKITis Cies (t P tP t p ) MOKe OyTH

s 1% ad j
IPUBEJCHA 10 BUIVIALY, SIKUH XapaKTepu3ye HacHiK{ B I'POLIOBUX OAMHUIAX. Takuil BUX
HEOOXITHHA JJIs1 MOAAIIBINOT OI[IHKY €(DEeKTUBHOCTI KOKHOTO BapiaHTa MPOTUI].

EdexTuBHIicTh OyIb-sIKOTO BHIYy NPOTUIIl MOXKe OyTH BH3HAu€Ha SK 3MEHIICHHS

.. es [+ P .
HacHiAKiB (BTpar, 30UTKY) E (t ad J) IIpH  PO3IVIIHYTOMY CLEHapil 30BHILIHBOIO

. es
cepeopuma j=1,n. TakuMm 4uHOM, Eij ('[E ) XapakTepusye AMHAMIKY 3MEHIICHHS

ad j
HACHIAKIB HaJ3BMYaiHOT cuTyamii mpu peamizamii KOHKPETHOTO BapiaHTy MPOTHUII.

He nuBnsuucey Ha Te, 1m0 €PEKTUBHICTh BapiaHTa BU3HAYAETHCS TPUBAIICTIO HOTO peasizarlii

p . p . .
tad J 5 HpOTe, qac IMATroToBKHU tp J TAKOXX BIIJIMBA€ - AKIIO 4YaC Ha HlI[FOTOBKy 3aUHAIO0
MEHIIIEe, HiXK 11e 0yJ10 He0OXiTHO, TO HMOBIPHICTh MIOMMJIOK OpraHi3arii 1 BAKOHAHHS 3aXO0/IiB

3poctae. Tomy B Mae OyTH BpaxOBaHO 4ac MiArOTOBYUX MPOLETYP E (t P ty J)

. . es
Binmitumo, 1110 E (tp ad J) BU3HAYEHO, MOYMHAIOUN 3

t p t min __ t p mln t pmin o .
( + ad ]) - p j? 10 IMOACHIOETHCA TUM, 11O GYHB'HKI/II/I Bap1aHT MPOTHUI1L

- .. . tpmin . . tpmin
] = 1, M BuMmarae xouya 6 MiHIMaAJILHOTO 4acy Ha N1IATOTOBKY P j Ta peam3autto Ly i

Mae micuie yMOBHUH OamaHC BTPAT 1 €PEKTUBHOCTI 3aXO0Y:

Cies(tp 1y tp adJ) Ees(fp adj) 2)

s e !

Tepmin "yMOBHMI" BHKOPHCTOBYETHCSA, TaK SK (PAKTUYHO BTpATH TOYHMHAIOTHCS 3
MOMEHTY BUHUKHCHHS HAJI3BUYAWHOI CHTYyallii, a MPOTHIisA TOYMHAETHCA HE paHilIe, HiXK
('[ )min Jami 31 301IbIIEHHAM tP +1 . posrmamyTwit Bapiant npotHaii Bxe "He

adJ . Pi adj P y p poTun
CIPABISETHCS 3 PO3BUTKOM HAA3BUYAMHOI cutTyamii. Tak sk HACTIAKK Bil HAA3BUYANHOL
es
cuTyarii Ci (tsp ) tep , t p Ly J) MOYMHAIOTH (HOPMYBATHUCS IO TOYATKY MPOTHIIi, TO 3arajibHa

BCJIMYMHA BTpAT CKJIaJa€:

_ es p p p es
A=Co(1 15ty aoIJ) E; (tpj, aOIJ) (3)
Bigznaunmo, mo Oyap-sSKi 4acoBi MapaMeTpu MPOEKTY MPOTHIi, B TOMY YHCII, 1 9ac

p. . . p .
JI0 TI0YATKy MPOEKTY ts , 14ac Ha yCBIJOMJICHHS CyTi IPOEKTY te BILJIUBAIOTH HA TUHAMIKY

BTpar Cies (tsp 1 tep ' tFF))J ' tad j )
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KoskeH BapianT mpotumii j=1m XapakTepu3yeTbCs BUTpATaMU RIJ (tIO i+ La J) AK1

3aJIe)KaTh BiJl CIIEHAPII0 PO3BUTKY 30BHINIHBOTO CEepenoBHUINA, (0e3MmocepeIHhO BIUIMBAE Ha
HAJ3BUYAHY CHTYyallil0), a TaKOX dYacy Ha MIArOTOBKY 1 peamizarito mportumii. [lificHo,

JIOCTaBUTH HeoOXigHe oONagHaHHA B 30HY HaA3BUYAMHOI CUTYyallii, HAIpPUKIAd, MOXHa

) ) ) . +P
HMIBUJIIIE, aie 1e OyJe AOpoXK4e, 10, BIAMOBIIHO 301IbIIYE BUTPATU MPU 3MEHINCHHI tp j-

AHAJIOTIYHUM YMHOM, 301IBIIYIOTHCS BUTPATH IIPH 3MEHIIICHH] Yacy aKTUBHOI a3 mpOoTHIii

tP

adj - 1AKUM YHHOM, (byHKIIA, 110 XapaKTepu3ye IPOIIOBI MOTOKHU BiJl MPOEKTY MPOTHIIT IS

KOHKPETHOTO CIICHApil0 PO3BHUTKY 30BHINIHBOTO CEPEIOBUINA 1 KOHKPETHOTO BapiaHTy

OPOTHIiT, BUTTIAIAE HACTYITHUM YHHOM:

CE (8,807 2 ty5) = By (g 5, 133) =GP (0100 ot 50 130) = Ry (85, ),

I=Ln,j=1m.

Bim3naunMo, 1m0 ans  BCIX TPOEKTIB MPOTHIII HAA3BHYAWHUM  CUTYaIlisiM

CIIPaBeUINBO:
P P P
Fi(4 0t tp]’adj)<01_1n] Lm, (5)
110 06YMOBITIOETHCS THM, IO BTPATH Cies (tsp, 1 g i Lad J) Ta BUTPATH RIJ (tS J 0 J) 6inb 0,
Ees (tp i L J) 0, no cyri, Bino6paskae "3aracanHs” BTpaT (HACIiAKIB), ane B CHIy CBOEI

cnenudiky He TepeBHInye Bemuuuny Brpar. Llinkom noriuno, mo CF; (t p i1 ad J)
3MEHIIIYETHCSA Y Mipy 301IBIICHHS YaCOBUX IMapaMEeTpPiB MPOEKTY, 1, SIKIIO BapiaHT MPOTHUIIT

Hee(eKTHBHHUIA, TO Oye HeoOMexeHo 3menmyBaruca C. (t P f, Pt S i1 1ad J) TakuMm gyuHOM,

BHU3HAUEHA CTPYKTypa MOTOKIB TI'POIIOBUX KOMITIB 3a MPOEKTaMU MPOTUJIT HaI3BHYAWHUM

CUTYyaIlisiM, iX crernudika Ta MOBE/IIHKA.
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Coxkonosa JI. B., Bepsicosa I'. M.
XapxkiscoKkuil HAYIOHANbHUL YHIBEpCUmen padioeieKkmpoHiKU

TEHJEHIIi TA IEPCIIEKTUBY PO3BUTKY PUHKY MAPKETUHT OBHAX
JTOCJIUKEHD B YKPATHI

The article highlights the market of marketing research in Ukraine: features of its
formation, volume and types of marketing research. The statistical data of the Ukrainian
Marketing Association were analyzed, namely: the structure of marketing research methods.
SWOT-analysis of the peculiarities of marketing research during the COVID-19 pandemic
was made on the basis of the analysis of Ukrainian companies cases.

VY cydacaux ymoBax BANI-cBiTy, Mg SKOTO MpUTaMaHHI KPUXKICTh, TPHUBOXKHICTH,
HEeJIHIAHICTh 1 HEe30arHEHHICTh, KOMIIaHIi 3yCTpi4aroTh OaraTo BUNPOOYBaHb Ha CBOEMY
nuisxy [1]. Ax wacmigok mangemii COVID-19 Gararo BITYM3HSHHX MIANPUEMCTB 1 KOMIAHIN
3a3HajM 3HAYHMX BTpaT Ta 3MylieHi Oynu BUMTH Ha HOBHHM piBEeHb BeJCHHSA Oi3HeECy.
VY TakoMy CTpPIMKO MIHJIMBOMY 3O0BHINIHROMY Oi3HEC-CEpEIOBHUIII KOMIMAHIsIM HEOOX1THO
IIBUJKO aJanTyBaTUCh A0 HOBHUX peaiiid. Tox, HEBi €MHOIO YacCTUHOK (DYHKIIIOHYBaHHS
OCTaHHIX € TPOBEACHHS MAapKETUHTOBUX JIOCTI/DKEHb BIACHUMH 3yCWUIIMH abo 13
3aiy4yeHHAM (axiBLiB y 1 cdepi.

JlunaMike pPUHKY MapKETUHTOBUX JOCHIIKEHb B YKpaiHi 300pakeHO Ha pwuc. 1.
MakcumansHHui 00CAT 3a OCTaHHI JIBa JecaTupiuus mnpumazgae Ha 2013 — 60,8 mun. $., ane
HOTiM BiH 3HaYHO mpociB y 2016 poui mo BiamiTku 32,3 muH. $, 1m0 gopiaioe piBato 2006
poky. Kpaina nepexwuna nekinbka Kpu3 TOX, MaJiHHS PUHKY MapKETHHIOBUX JOCHTIJKEHb Yy
2009, 2014, 2020 pokax, B Meplly dYepry, 3yMOBJICHO EKOHOMIYHHMH Ta HOJITHYHHUMHU
daktopamu. Y 2020 pori B CTPYKTypi 0OCITYy 3aMOBJIEHb MapKETHHTOBUX JIOCIHIIKCHb
BIIOyJIMCST 3MIHM TIOPIBHSHO 3 MUHYJIUMH pOKaMH: 30UIBIIUBCS OOCAT 3aMOBJICHB
YKpaiHCBKUMH JIOKQJIbHUMHU KOMIaHisIMU Ha 5,8 %, 3MEHIIUBCS piBeHb OOCATY 3aMOBJICHb
1HO3eMHUMHU (TpPaHCHAIIOHATHPHUMH) KOMIaHIsIMU [2].

OCHOBHMUMH METOIaMH MOCIIDKEHh € KUIBKICHI Ta gKkicHi. KUIBKICHI CKIIaIar0Th
Maiike 88 % Bim Bcix gociikeHb. KiabKiCHI METOAM BKIIOYArOTh: TenedoHHI onmuTyBaHHS
(CATI), B Tomy umciai: Home CATI, Face-to-face inteps’ro (PAPI/CAPI), Online Iurepuer-
onuTyBaHHs, [HTepHeT  Tpadik /  BUMIpIOBaHHA  ayauTOpii,  ABTOMAaTH30BaHI

M poBI/eNEKTPOHHI JOCTIKEHHS, HAIPUKJIAA, PITEHI ayauT 1 BuMiptoBanHs 3MI, ta iHmi.
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Haiibinpi momynsipHUMH 3 KUIBKICHAX METOJIB € aBTOMAaTH30BaHI IM(POBI/eNEKTPOHHI

JOCTIKEeHHS, 0 CKIanaTh Maixke 50 % Bix 3aranbHOr0 00’ €My KUTbKICHUX JOCIIIKEHb.
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Puc. 1. O6csr puHKY MapKETUHIOBUX JOCITIKEHb B YKpaiHi

CtpykTypa SKICHUX IOCTIDKCHb MpEJCTaBiIeHAa TaKMM Habopom MeToniB: ['pyrosi
muckycii / ®okyc rpynu, ['nmubunni iHTeps’to, Online ¢okyc rpynu, Online rmuOunHi
inTeps’ro, Hall test, Home test, ETHorpadis (Bkiroyae rimOWHHI IHTEPB'I0, JOMAIIHI Bi3HT,
IIOJICHHUKH, CYTPOBIIHI TOKYTKH, CIIUTBHUMA TB-TIEPETJIS 3 IOMOTOCIIOAAPCTBOM - Ha PI3HUX
eranax), FO3a0imiti-rectyBanus), TaemMHuN mokymnenp Ta iHm. HaiOumem momyaspHUMHU 3
skicHux mMetofiB € ['pymoBi auckycii / @okyc rpynu ta Online gokyc rpynu, mo 3aiiMaroTh
40,4 % Ta 24,2 % y CTpYKTYpi AKICHUX JOCII/IKEHb.

VY CTpyKTypi pUHKY MapKETHHTOBUX JOCIIKEHB 3a TUIaMH 1ociipkenb y 2020 porri
NpEeBaTIOI0Th HACTYIHI: BuMiproBanHs puHky (Market Measurement) - 55,6 %, nocimkeHHs
menia-ayauropii  (Media Audience/Research) - 10,9 %, tpekiar pexiamu / OpeHIy
(Advertising/ Brand Tracking) - 9,7 %, ommTyBaHHS TPOMAJACHKOI JyMKH/ EK3iT-TIOJH
(Opinion Research/Polling) - 8,3 %, mocnmimpkeHHsI BUKOPHCTaHHS/ CTABJICHHS J0 TOBAapiB
(Usage & Attitude Studies) - 8,1 %. [lemo meHIni oOcsiru 3amoBieHb (MeHII 3a 3 %) 3a
TaKUMHU THIIAMU JIOCII/DKEHb: MojemtoBanHs punky (Market Modeling), po3po6ka HOBOTO
toapy/mociayru (New Product/Service Development), monepeane TecTyBaHHS pPEKJIaMH
(Advertising Pre-Testing (Copy), mocmimkenns crefikxomaepis, Bimouno 3 CRM (Stakeholder
Measurement, incl. CRM), omiHka 3a10BOJICHHOCTI CIIOKKMBaya II0/I0 TOBApY / IOCIYTH Ta iH.

Cnin 3a3Hauntd, mo y 2020 poli BIaCHUMHU 3yCHJUIIMH MPOBOASTH MApPKETHHTOBI

nochimkeHp ymme 36,4 % mignpueMCTB Ta KOMMaHiM, B TOW 4Yac SK Ha JOCIIHKCHHS
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3aMOBJICHHS BiJIaloTh mepeBary 63,6 % KommaHii, 10 B3araji NMpOBaIsTh MAapKETHHIOBI
JIOCJIJOKEHHS.

AHani3 keiciB kommaHiii Ykpaiau [3] 3a ydacTio NMPaKTUKYIOUUX MapKETOJIOTIB Ta
¢axiBiiB B cepi MaPKETUHTOBUX JOCIIHKEHB JO3BOJIMB BUSBUTH CUJIbHI Ta CJIa0Ki CTOPOHH,

MOYJIMBOCTI Ta 3arpo3ud OCOOJMBOCTEW MPOBENEHHS MAapKETHMHIOBUX JOCITIJKEHb y MEpion

nangemii COVID-19 (ta6m. 1).

Tabmani 1
SWOT-anani3 ocod1uBoCTel MPOBeIeHHS MAPKETHHIOBHX JIOCIiIKeHb i/ Yac

KAPAHTHHHUX 00MeKeHb

CuiibHi cTOpOHM Caabki cropoHu
1) 3miHa crio’KMBAIBKOT MOBEIIHKY Tijg yac | 1) Opak KOIITIB Ha MPOBEACHHS
MaHAEeMii, IO CIIPHSIE MiIBUIIICHHIO MapKETUHTOBUX JTOCIIPKEHb, PU3UK B
noTpedH y MpoBeICHHI MapKETUHTOBUX 1HBECTYyBaHHI KOIITIB Ha TOCIIKEHHS Y
JOCHIKEHD; 3B’SI3KYy 3 HEBU3HAYCHICTIO 30BHIIIHHOTO
2) BIpOBAKEHHS IHHOBAIIHUX pillIEHb O13HEeC-cepeIOBHIIA;
JUTSI TIPOBENICHHS JOCIIKEHb 2) CKIIaJHICTh B OpraHi3ailii
(BUKOpHCTaHHS OHJIAHH-TUIaT(HOPM, nepedopMaTyBaHHs IIPOLECIB TOCIIHKECHHS
MECEH/I)KEPIB, COIIATBHIX MEPEK); (mocTymn 1o ITLOBOT Ay IUTOPii, 0OMEKEHUI
3) 30UIbIIIEHHS KiTbKICHUX OHJIAMH- Hallp CUTYyaIlii Ta 3pOCTaHHS BIPOT1HOCTI
OIIUTYBaHb; "3anrymiieHHs" pe3yJIbTaTiB JOCHIHKEHHS
4) 3pocTaHHS MIBUIKOCTI TPUUHATTS IIpU BUKOPUCTAaHHI OHJIAlH opmary i T.11.)
pillieHb Ta BIPOBAIHKCHHS HOBUX 3) 3arocTpeHHs mpoOIeMu iaoopy
IHCTPYMEHTIB B poOOTI KOMaHI! MPaBUIILHOT METOIOJIOTIT JJOCIIIKEHHS 11T
MapKeTUHTY Ta MPOJIaXiB; BHMOTH 3aMOBHUKA Y 3B’SI3KY 31 3MIHOIO
5) eKoHOMis Yacy Ha ONepaTUBHI Hapaau TUIIOBOT'O TIOPTPETY PECTIOHIEHTA
Ta 3ycTpivi B odici; (HasBHICTH MPOOJIEMH BiAaIeHOT
6) TosiBa T0JIATKOBOTO CETMEHTY inenTudikarii, 30UTbIIIEHHS KITBKOCT1
PECTIOH/ICHTIB, SIKi 32 00MaJb Yacy 10 0e3pO0ITHHX, 110 CTUMYJIIOE IHTEPEC 10
naHjeMil He MaJld HaJIe)KHOTO pecypcy MIPOBE/ICHHS IOCIIKEHHsI Ha Oy Ib-sKy
yacy JJisl IPUMHSTTA y4acTi B TEMaTHUKY 3 METOI0 OTPUMaHHS
aHKETYBaHHI; BHHATOPOJIN );
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[Iponosxxenns Tadnui 1

7) pICT KUIBKOCTI KIII€HTIB, SIK1 CTaJIN 4) monsipizaiis KOMIIaHid, SKi IPOBOASTH
OLTBII BIAKPHUTI IO OHJIAWH-METO/IIB MapKETHHTOBI JTOCIIIPKEHHS (BiJI
(HaBITH T1 XTO paHimie Oyl KaTerOpuYHO | pecreKTabeIbHIX KOMITaHii 3 BETUKUM
IPOTH); JOCBIZIOM, III0 BUKOPUCTOBYIOTh CTaHIAPTHI
8) 3pocTaHHs iHTEpeCcy 10 HOBUX METO/IIB, | METOOJIOrIi 1 MaIOTh Ha BUXOI
TaKUX SIK TPUBAJI OHJIAHH-KOM TOHITI; MaJIOpUBAOIUBHUI TOCTIAHUIILKHI MPOAYKT
9) 301yIbIIICHHS 3aMOBJICHD BIJI JIOKAIBHUX | O CYNEPTEXHOJIOTIYHUX KOMIaHIi 3 BACOKUM
KJIIEHTIB-KOMIaHIH (31e€01IbIIIOT0 piBHEM AMDKUTAI3AIIT, K1 3a7€KHI BiJl
TpPaHCHAIIOHATBHUX KOMITaHiH); SIKOCTi po0OTH 00JIaTHAHHS.
10) exoHOMIsI Yacy MOiepaTopiB HA 5) mepexia Ha 3MilIaHy MOJIEIb pOOOTH (3
MepeCcyBaHHAX MO MICTaX M CeJax JJis odicy B JOMaIlHI 1 IEHTpaIbHUH odicu),
IPOBEICHHS JIOCTIIKCHD; 1HOJII Uuepe3 pecTPyKTypHU3aIliio KOMITaHii;
11) mig yac mpoBeACHHS OHJIAWH SKICHUX 6) BICOKa BapTiCTh BUKOPUCTAHHS
IOCIIKEHD KIIEHT Ma€ MOJIUBICTD crieriajgi3oBaHUX OHJIAMH matopm s
CIIOCTEPIraTH 3a XOJA0M SKICHUX MIPOBEACHHS MAPKETUHTOBUX JIOCIIIPKEHb Y
JIOCITIJIKEHb OHJIAMH, 3aBISIKH YOMY MOPIBHSAHHS 3 MEHII (DYHKIIOHATbHUMHU
MO>K€ 3aMOBJISITH OUTBIINY KIJTBKICTh (BYM, GoogleMeet i 1.11.);
(dboKyc-TpyN 4u IHTEPB 10 32 MEHIITHI 7) rpymnoBa AuHaMika Habarato
TEePMiH; MOBUIBHIMIA 32 o(aiiH opmar, OTKe — Ha
12) He3anexHICTh BiJ] TEPUTOPIATBHOTO OHJIAIH IPYIly BapTO 3alpOIIyBaTH
MICI[€3HAXO/[KCHHSI PECTIOH/ICHTA, MEHIIIe YYaCHUKIB (Big 4 10 6 MaKCUMyM)
Oe3neunuii hopmaT B yMOBax MaHIEeMil, Ta 3MEHIITYBaTH MaKCUMAaJIbHO KUJIbKICTh
BIJIHOCHO MEHIIIA BapTiCTh [IUTaHb

Mo:xnuBocTi 3arpo3u
1) cio>kuBad mij yac naHaeMii 1) ckOpOUYeHHS MapKETUHTOBUX OIOKETIB Y
3HAXOJUThCA B ASAKIM HEBIOMOCTI, 1110 3B’SI3KY 31 3MiHAMHU BUKJIMKAaHUMHU
Cripusie B HOTO 3aIliKaBJIEHOCT1 10 HOBUX 3HIKEHHSIM KYITIBEJIBHOI CIIPOMO>KHOCTI
METOAiB 0013HAHOCTI PO TOBApHU Ta CIIOKHMBAYiB;
MOCITYTH, 1110 B CBOIO Uepry 301JIbIIy€ 2) BiMOBa KOMITaHii BiJl TPOBEICHHS
MOTUT B IPOBEICHHI MAPKETHHTOBUX MapKETHHTOBUX JOCIIHKEHB 1] 9ac
JOCHIKEHD; MaHaeMil;
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Kinerns Tabmumi 1

2) nepedopMaTyBaHHS CIMEHHOTO
OI0/KETY CIIOKMBava y 3B’ 513Ky 31 3MIHOIO
peXUMY KHTTSI, rpadiKy MOKYIIOK,
IPOJYKTOBOTO HAOOPY MepIoi
HEOOX1IHOCTI, KIIBKOCT1 OMUHULL B OJUH
KOIIIWK U T.II.

3) 30uTbIIIEHHS TOTPEOU CIIOKMBaYa y
HiATPUMIL, YBa3i, IPOSIBY JIOSIIBHOCTI 3
00Ky "cBoix" OpeHiB;

4) mepcreKTUBa POCTy KUTBKOCTI
HEHPOMAapKETHHIOBUX JTOCIIIKCHb
3aBJIIKM TOYHOCTI iX pe3ybTariB;

5) mepcrekTruBa pocTy KUIbKOCTI
BUKOPUCTAaHHS MeToy "okyc-rpymn" sk
TaKoro, 10 100pe 3apeKOMEH/TyBaB cebe
i 9ac MaHgeMil;

6) meperJsin cTparerii KOMOaHii y

KOPOTKOCTPOKOBIH MEPCIIEKTUBI

3) TexHiuH1 HECTIPABHOCTI 3B S3KY: SKICTh
[aTepHeTy, AKICTH OOIaAHAHHS IO
MPU3BOUTH 10 3aTPUMKH 3B’SI3KY 3 OJTHHM
a00 JeKIIbKOMAa PECTIOHICHTAMH, 1110
JIECHHXPOHI3Y€ BCIO TPYIY;

4) BUKOPHUCTaHHS OHJIAWH JTOCIIKEHb
JIEK1JIbKA 3BYXKY€ IJIBOBY TPYIY 3a TAKUMHU
napaMeTpamH siK: BMiHHS BUKOPUCTAHHS
CIeLiabHOTO JI0/IaTKy Ta B3araii Horo
HasBHICTh. TakM YHMHOM, BUTIAJIKOBA
BHOIpKa HE MICTUTh PECIIOH/ICHTIB 3
CIIAOKUMH TEXHIYHUMHU HaBUYKaMU poOOTH 3
KOMII I0TE€POM, IO 3HUKYE SKICTh
JIOCTTIIDKEHHS;

5) mig 4ac J0KIayHy HEMOXIJIHBICTh
NPOBEJCHHS TaKUX JOCIiKEeHb sk face-to-
face onuryBanus, odnaiin Gpokyc-rpynu,

JesIK1 METOI HEUPOMAPKETHHTY TOIIO

MapKeTHHI OBl JOCHIPKEHHST B YKpaiHi MaloTh MEPEepo3NoAil METONIB B CTOPOHY

301IbIIEHHS] YaCTKH OHJIAHHY B YMOBax INPUCKOPEHHs MPOLECY IWKHUTANI3aIil mia vac

magaemii. OcHOBHI

nepeBaru  CHOKMBa4iB O€3yYMOBHO 3a3HAM 3MiH.

HeoOximHicTh

CKJIa/IaHHS MPOTHO3Y MOJANIBIIOT MOBEIIHKU CIIOKUBaya CTUMYJIIOE€ aKTUBHICTD Y MTPOBEICHH1

MapKETUHTOBUX JOCIIHDKEHb 3 BUKOPUCTAHHSAM 1HHOBAIIMHOT CKJ1anoBoi [4].
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Tyaynos M. O.
Kuiscokuii nayionanvruil ynisepcumem 0y0ieHUymea i apximexkmypu

PO3POBKA MOJEJIEH 3PLIJIOCTI YIIPABJITHHSI TIPOEKTAMUW HA OCHOBI
AITAPATY HITYYHOI HAYKH ITPO JIU3AMH (DESIGN SCIENCE)

A model of application of a design-oriented approach to the development of maturity
models (MM), which is obtained on the basis of design science (DS) knowledge
systematization and generalization. The application of this approach in modern research has
refuted the existing criticism of the natural sciences about the lack of theoretical foundations,
a common methodology, the scientific validity of such a phenomenon as MM and the process

of their development.

Pimenns mnpobiremu po3poOkn MM Ha OCHOBI MiAXOMIB NPUPOIHUYMX HAyK
CTUKAEThCS 3 HACTYIMHOI KPHUTHKOIO: 1) TEOpPEeTHYHI OCHOBH 1 €QMHA METOMOJIOTIS iX
pO3pOOKH BIACYTHI; 2) MOBECTH ICTHHHICTH 1 TIEPEBIPUTH Ha MPAKTHIN BCI TimoTe3u (HEsBHI
3HaHHS), TOKJIaJeHI B OoCHOBY MM, He € moxiauBuM; 3) po3pobiseHi MM HemocTaTHBO
HAYKOBO OOTpyHTOBaHI (11 po3pOOKH, OLIHKK MOJIeNEH 3pijIOCTi He 3aBXKIH 3aCTOCOBYIOThCS
HAYKOBI METO/IM, pO3pOOJIeHI MOJIeNI He Mial0Th NMEPEBIpIll Ha MPAKTHIIL).

Tomy, mpobnema po3pooku MM Bce wacTinie BHUPINIYETHCS 3a JIOMOMOTORO
IHCTpyMEHTapiio ITyYHHUX HAyK HAa OCHOBI JU3aifH-Opi€HTOBaHOrO migxomy (design-oriented
approach - DOA) [1-3].

Jlaamii minxix 3acHOBaHW Ha 3HaHHAX DS 1 peanmizyeThcs Ha MPAKTHIN B JU3aiiH-
opieHTOBaHMX aociimkeHHsx (design-oriented research - DSR). Tinbku HemrogaBHO B 001aCTi
DS 3po6eHi HaykoBi BHECKH Y po3poOKky came MM [1, 2].

Mertoto DSR € cTBOpeHHs iHHOBaliHUX apTedakTiB (MPOIYKTIB) Ui KOHKPETHUX
KJIaciB ICHYIOUHX MPOOJIEM 13 3aCTOCYBAHHIM CTPOTUX HAYKOBHX METOMIB JUIS X PO3POOKH Ta
orinku. OcHoBHA yBara B DSR npuminseTscs HE 10Ka3y iICTHHHOCTI HAYKOBUX TBEPIKCHb, a
MpaKTUYHUM TepeBaraM - KOpucHOCTI mpomykty DSR, ski OyayTe oTpuMaHi Tij dYac
cTBopeHHs MM sik apredakry.

Aprtedakramu (mtyyHumu pimenHsMu) B DSR e 1) koHcTpykuii; 2) mopeni;
3) meronau; 4) ex3eMIuIsIpu; 5) Teopii auzaiiHy. Mojenab 3pilocTi 1€ OAHOYACHO MOJENb i
METO/I.

Ha puc. 1 Hamu niporoHyeThcst MOJeb 3acTocyBanHs DOA 1o po3podku MM [3-9].

Huxde HaBeeHO ONUC OCHOBHUX E€JIEMEHTIB 1€ MOJIENI.
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Po3pobka MM B DSR posrnsigaerbes sik: 1) mporiec nu3aifHy, 2) NPOIyKT AW3aiHY.

Po3pobka MM T1pyHTY€ThHCS HA CHCTEMHOMY TIXOII.

Mpobnema po3euTKy NesHoi npegmeTHol obnacTi abo ii cknagosoi
I !
Kopuctysay |-< >-| PoapobHuk

NPaKTUKK; 2) HEABHI: NPUNYLEHHSA, TiNoTesw,
NPOrHo31, peKoMeHAoBaHI Al

i . . Mogenk apinocTi . .

: Mogens spinocTi [ANS1 BUPILLIEHHS NPOBNEMM PO3BUTKY Mogen apinocri

i K NPOAYKT neBHoi npeameTHoi obnacri abo ii cknagosoi fAK npoyec

| EtanonHa Mogene

i MapameTpu Ta Kputepil Mogenb OL{iHKM HaykoBa ocHoBa po3pobku
i AKOCTI NPpOAYKTY 3HaHHA: 1) ABHI: Teopil, cTaHAAPTY, KpalLLji Ta OL{HKM

|

IrepaTeHUiA UMKN poapobkK Ta OUHKK NapaMeTpie Mogeni apinocTi

| Mogenb 3pinocTi - pesynbTar pospobku |

Puc.1. Monens 3acrocyBanus DOA no po3pobxku MM

B o6nacti DS OyB po3poOienuii HacTymHMi HayKoBUHM amapatr: 1) Juis mpouecy
IU3aiiHy: Teopii, kepiBHI BKa3iBku DSR, kepiBHI npuHummm nuzaitHy 1 MM, metomonorii
(mpouenypu) po3pobku (au3aiiHy) aptedakTiB, BHUMOTH 10 apTedakTiB, Kiracudikarii,
mabsioHu au3aitny; 2) ans MM gk npoaykry: cTpykrypa (popmu, 3MiCT), IPUHIUIHN POPMH 1
¢yHKuii, rocapiii TepmiHiB, HOro KiHIIEBI mapaMmeTpu. B mporeci po3podbku MM, kpiM 3HaHB
DS, 3acTocoByrOThCS 0a30BI TeOpii MPUPOJHMYMX HAYK, SIKI BIIHOCATBCS 10 TPEIMETHOI
o0racri.

KitouoBum nutanHsaM it po3podku MM e Bubip MeTomonorii 1u3aiiHy 1 HayKOBUX
METOMIB, IO 3AJIEKHUTh B CTaAil >KUTTEBOrO LUKIY MPOOJIEMHOI 00JacTi: 3apOJKEHHS
(1HHOBAILIS), 3pOCTAHHS, 3PLTICTh, pyHHAITIA.

B DS BuginstoTbes aBa BUAM MeTO0IOTIH: 1) MeTomosorii "3Bepxy moHuzy'" abo top-
down (tipu po3po61i MM crioyaTtky BU3HAYA€ThCS KUTBKICTh PIBHIB, a MOTIM eJeMeHTH MM i
iX XapakTepuCTUKH) 2) MEeTOoA0JOTii "3Hu3y Bropy" abo bottom-up (MpOTHICKHUN MiAXixa ).
Mertomoutorii top-down 3acToCOBYIOThCS Ha cTaiii “iHHOBAIlA', METOMOIIOTIT bottom-uUp - Ha
crafii "3pumicTs .

Bci icHyroui meropmosorii cmmparoThes Ha Bl KiI04oBi (dasu: (aza po3poOku

(nmuzaiiny) 1 gasza OIiHKH.
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Onna 3 Bimomux Metoposoriii top-down npusenena B po6orti [6]. Lls merononoris
BKJIIOYA€ TpoLEeAypy 3 BocbMH (a3: 1) BuU3HaueHHs NpobiemMu (BU3HAYCHHS BUMOT [0
po3pobku MM), 2) mopiBHsHHS 3 icHytounMmu MM, 3) BHU3HAYeHHS cTpaTerii nu3aiHy,
4) itepaTrBHa po3poOka MM, 5) KOHIEMIlsA mepeaadi Ta OMIHKK MOJEN KOPHUCTYBadeBi,
6) peanizauis 3aco0iB mepenadi; 7) OLiHKa, &) pilIeHHs NPO 3aBEPUICHHS pPO3POOKU
(mpuitasaTTS / Bigxunenas MM).

BukonanHs nekinpkoxX itepamiii ¢a3 au3aiiHy 1 OIIIHKA JI03BOJIIE yTOYHUTH 1
JeTaNi3yBaTl CTPYKTYpy, GyHKII 1 KiHIeBl mapamerpu MM sk mpoaykry. B pesynbrarti
NpoBeIEHHS iTepauidi 3 po3poOku mapameTrpu MM MOBMHHI MaKCHMAalIbHO BiJIOBigaTH
BUMoOram, 1mo6 MM Oysa KOopHCHa Ha MPAKTHULI AJIs1 BUPIIIEHHS MPOOIEeMHU pO3BUTKY.

B pamkax iCHyHOYHMX METOJOJIOTIM IU3ailHy BUKOPHUCTOBYIOTHCS: 1) emmipuuHi
(K17TBKICHI Ta SIKICH1) HAYKOB1 METOIW; 2) aHAJITUYHI METO/IH.

Ominka (mepeBipka) MM sK NpOAYKTY AHM3aiiHy BUKOHYETHCS 13 3aCTOCYBaHHSIM
NEeKiTbKOX TmepcrnekTuB [3, 9]: 1) iHxkeHepHOi, 2) emiCTEeMOJOTri4HOi, 3) E€KOHOMIYHOI,
4) mepcrieKTHBH KopHcTyBada. KoXKHa MepcreKTHBa 3aCHOBaHA HAa KOHKPETHHX KPHUTEPIsX
OIIHKH (KPUTEPISAX SKOCTI).

OmiHka 703BOJISIE BU3HAYUTH CTYIiHb BHUKOHAHHS BHMOI J0 po3poOku MM i ii
KOPHUCHICTb JJIs1 BUPILICHHS ICHYI04Y0i TpoOIeMy Ha MPaKTHIIL.

[mxeHepHa 1 emicTeMOJIOTIYHA TEPCIIEKTUBU TMPHUITYCKalOTh: 1) mepeBipky MM Ha
BIJIMOBIIHICTh ~ ICHYIOUMM HAayKOBHM 3HaHHSAM (T€OpisM, NpUHIMIAM, MiAX07aMm,
METOI0JIOTIAM); 2) BU3HAYCHHSI HAYKOBOTO BHECKY B 0a3y 3HaHb. [lepcriekTuBa KopucTyBaya i
€KOHOMIYHa OLIIHKA J03BOJIIOTH OLIHUTH aKTyallbHICTh, KOPUCHICTb, MPUAATHICTD, IIIHHICTh
BUKOPUCTAaHHS MM 117151 pilieHHs IpOOJIeMH PO3BUTKY MPEIMETHOI 00J1aCTi Ha TPAKTHIIL.

MM po3noautsieTbcsi Ha JB1 CKJIAAOBI: €TAJIOHHY MOJEIb Ta OIIHOYHY MOJICIb.
Crpykrypa etasionHoi Mozaeni MM Bkitodae: 1) omucoBy YacTuHY (SIBHI 3HAHHS) Y BHTJISIL
ICHYIOUMX HAayKOBHX 3HaHb; 2) IPEAUKTUBHY YacTUHY (HEsABHI 3HAHHS a00 IUTYYHI pillICHHS)
y BUIJIAJII IPUIYIIEHb, IPOTHO31B, TiMOTE3.

HasBHicTh NMpeauKTUBHOI YaCTUHM B €TAJIOHHIM Mojeni MM He 103Bojsie JT0BECTH
icTUHHICTF MM 3 TOYKM 30py NPUPOAHUYMX HayK. [ 0oBHUM KpuTepiem orinku MM B DSR
€ JI0OKa3 MPAaKTUYHOI KOPHUCTI ii MPETUKTHUBHOI YaCTUHHM 1 B MEHINIA Mipi i1 iCTHHHOCTI.
OnncoBa uyactuHa MM TakoX mepeBIpAETbCS Ha BIAMOBIIHICTh ICHYIOUMM HAayKOBHM
3HAHHSM.

[Ticns omiHKM BIAMOBITHOCTI TapameTpiB. MM KpuTepisiM YOTHPHOX NEPCIICKTHUB

nporiec po3poOKH 3aBepuIyeTbess, MM IpOMOHY€ETHCS U1 BUKOPUCTaHHS KOPUCTYBaYaM.
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Kopuchicts aptedakty B DSR Ha mnpakTHill OI[IHIOETbCS CTYNEHEM BHPIIICHHS
npobnemu: 1) apredakT BHpillye paHille HeBUpilIeHY MpobieMy; 2) apredakT NMOKpaIluB
pILIEHHS BXK€ 1CHYI0UO01 TPOOIeMH B IOPIBHSHHI 3 1HIIIMMH IT1IX0AaMH.

Buxopucranass DOA Ha mpakTuili T03BOJUJIO CIPOCTYBAaTH ICHYIOUY KPUTHKY B OiK
MM 3 00Ky NpUpOAHUYHMX HAYyK, MiABUIIUTA HAYKOBY OOIPYHTOBAHICTH 1 AKICTb PO3POOKH
HOBUX MM [2].

3anporoHoBana mojenb 3actrocyBanHa DOA 1o po3pobku MM € akTyanpbHOIO Ta
CBOEYACHOIO, J1a€ CUCTEMHE YSBJIEHHS PO 3aCTOCYBAHHS IaHOTO MiAX0Ay i po3pooku MM

(B Tomy umcii 1 1751 MM ynpaBiiHHS IPOEKTaAMM) HAa IPAKTHUILL.
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®enoposuu O. €., [Iponuakos 0. JI., 3anagusa K. O., €xizeBa A. B.
Hayionanenuu aepoxocmivnuii ynieepcumem imeni M. €. JKykoscokoco "XAI"

JTOCAIIKEHHA BILIUBY 3ATPO3 TA BPA3JIMBOCTEM Y JIOTICTHIII
IHOCTAYAHHA PO3IOAIJIEHOI'O BUPOBHHUIITBA

The report presents the results of a scientific study of long logistics supply chains in
distributed production. Due to the presence of a large number of remote suppliers, there is a
risk of supply disruptions. Therefore, the study of threats and vulnerabilities in supply
logistics is relevant. The aim of the work is to develop a method for studying existing threats.
The study is conducted: development of a method for modeling risks in long supply chains;
modeling of bottlenecks in the supply system; modeling threats and vulnerabilities. The
scientific result is a risk-oriented method of simulation modeling of logistics chains in the

conditions of threats.

Jlnsi CTBOpPEHHS Ta BHUITYCKY BHCOKOTEXHOJIOTIYHOI Ta HAayKOEMHOI MPOMYKIIii
(aepoxocMiuHa Tamy3b, CyAHOOyayBaHHs, Tomio) [1], B ymoBax rio0amizaimii €KOHOMIKH,
HEOOXiTHO cpopMyBaTH JOBTi, a 1HOAI W 3aruTyTaHi JIOTICTUYHI JIAHIFOXKKH, SKi TTOBHUHHI
3a0e3meunT Oe3nepepBHICTh BUPOOHUYOTO MPOLECY Y PO3MOAITICHOMY BUPOOHUYOMY LIUKJIL.
[Ipu 11bOMY BHHHMKAIOTh PU3MKH ITOCTaYaHHS CAMOTO PI3HOTO XapakTepy Ta (opM MPOSBICHHS
(mepeTuH KOpJoHY, KIIMAaTH4YHI (PaKTOpH, TEPOPUCTUYHI 3arpo3u, MOPYIICHHS XapaKTePUCTHUK
MapmpyTiB 1 T.4.) [2, 3]. XapakTepHUMH NPUKIAIaMHA MPOSBU PU3HKIB IOBIMX JIOTICTUYHUX
JAHLIOKKIB € TMOPYIIEHHS NPOXOKeHHs cyaeH y CyenbkoMy KaHalli 3-3a KOHTEHHEpOBO3Yy
"Ever Given" 23.03.21 p., skuil y 1UTI031 KaHATy CiB Ha MUIKOBOJAJS Ta MOPYUICHHS PYyXYy Y
Bocdopi 29.05.21p. 3-3a Tankepy 3 Hadroro, SKMW 3acTpsar y mpuiuBi. Taki KpUTHYHI
CUTyallii TpHU3BEINd 70 TMOPYHIEHbh IOCTABOK KOMIUIEKTYIOUHUX IS MPOBIAHUX (ipM y
aBTOMOOUIEOyyBaHHI, CHaAy BHUIYCKY TPOAYKIIi Ta EKOHOMIYHMM BTparam. Tomy
aKTyaJbHa TeMa 3alpOIOHOBAHOTO JOKJIALy, Y SKOMY CTaBHThCS Ta BHPIIIYETHCS 3aj1a4a
NMOCTIPKeHHST ~ PU3HKIB, TMOB’S3aHUX 3  JOBFUMHU  JIOTICTUYHUMHU  JIAHITIO)KKAMU
nocradanss (4, 5].

3amponoHOBAaHO  METOJ, MOJETIOBAHHA  MOXJIMBHUX  MaplIpyTiB  MOCTadyaHHS,
3aCHOBAHMN HA BUKOPUCTaHHI IMITallIfHOTO MOMIHHOTO MOJICTIOBAHHSS, Y SIKOMY OCHOBHUMHU
dakTOpaMu € PUHMKH MPOXOKEHHSI BAHTAXIB CKPI3b JUISHKM MAaricTpajil Ta TPaHCHOPTHI

By3nu pi3HOpigHOi TpaHcnopTHOi cuctemu (TC) 3 ypaxyBanHsa mnepeBasiok [6]. ITomryk
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MapuipyTy, SKHH BIJMOBiZa€ MiHIMAIBHOMY HAKOIMMUYEHOMY PHU3HKY 3IIHCHIOETBCA 3a
JOTIOMOTOI0 OPUTIHAJILHOTO AJITOPUTMY MOJEIIOBAHHS PYXY BAaHTaXiB B YMOBaX MOMJIMBHX
pu3HKiB. Y pe3ynbTari OyJe OTpUMAHO MapUIPYT PyXy BaHTaXa BijJ MOCTadyajJbHHUKA IO
BUPOOHMIITBA 3 MIHIMAJIbHUM 3HAaYeHHSAM pU3UKY. Peamizarmiss po3poOieHoro MeTomy
MPOBEJCHO 3a JOMOMOTOK) areHTHOI MOl IMITAiifHOTO MOMIHHOTO MOJENIOBAHHS Ha
iatdopmi JADE [7].

Jl5ig aHai3y MOXKJIMBHUX BY3bKUX MICIIb Y JOBTHX JIAHLIOKKaX MMOCTa4YaHHS IPOBEJCHO
JOCIIIJDKEHHS JTMHAMIYHOTO TIPOIECY PyXy BaHTaXiB 3 PI3HUMH 1HTCHCHUBHOCTSIMU
HAJXO/DKEHHS 3asfBOK y PI3HOPIIHY TPaHCIOPTHY Mepexy. bynaeMo BBaxaTw BY3bKUMU
micisivu 'y TC fminsgHKM MaricTpaliii Ta By3/M, Ha SKMX BHHUKAIOTh BEJIMKI 4epru. byro
MIPOBEICHO JTOCIIKEHHSI 010 BUHUKHEHHS Yepr Ha JAUITHKaX Marictpanm Ta B By3iax TC 3a
JOTIOMOTOI0 CIUIAaHOBAaHUX EKCIIEPUMEHTIB 3 BUKOPUCTAHHSIM MOOYJOBAHOI areHTHOT MOJEI.
3HaiiiecHi By3bKI Miclsg MOXYTh OyTH NpPEIMETOM MOJAIBLIOTO JOCHIIKEHHS, SKe
CIpsIMOBaHE Ha 1X yCyHEHHS.

VY MOBrux JOTICTUYHUX JAHIIOKKAX MOCTaYaHHS BUHUKAIOTh BPA3JIUBI MICI, SIKi, T
BIUTMBOM MOXJIMBHUX 3arpo3, MPHU3BOJAATH 1O BHHHKHEHHS 300iB, BIJIMOB Ta aBapiliHUX
CUTyalliil Ha &IiIsHKax Marictpaii Ta Bysnax pisHopigHoi TC. Lle Moxxe mpusBecTd 10
30UTKIB, TOPYIIEHh CTPOKIB IMIOCTaYaHHS, 3pUBIB IUIAHIB BUPOOHMIITBA, OJATKOBUM
(iHaHCOBMM BHTpaTaM, a TAaKOX J0 MOXXJIMBHUX HAJ3BUYAHUM CHUTYaIliIM 3 3ardOeIuTio
JIIOZIEH.

JlocmipKeHHs 3arpo3 Ta BpPa3jMBOCTEH MPOBENEHO Yy JeKinbka eTamiB. Ha mepmomy
eTami, 3 JOMOMOTOI0 EKCHEpPTIB Ta BUKOPHCTAHHS HAKOMMYEHUX CTATUCTUYHHUX JAHUX,
dbopMyeTbCS MHOKMHA TOTEHIIHHO HEOE3MeUHNX MicCIb (Bpa3nuBocTei) y pizHopiaHin TC.
Ha mactymaomy erami, moOyjoBaHa iMiTarliiiHa IMOJiHA MOJIEIh TOCIIKEHHS MOPYIICHb
MJIaHiB ocTavaHHs y pizHopiaHii TC 3-3a BUHHKHEHHS 3arpo3. Jlam GopMyroThCs KpUTHUHI
micust 'y pisHopiaHii TC (minsHku marictpani Ta By3nu TC) 3 ypaxyBaHHSM TpOSIBY
Bpa3uBOCTEH. SIKIO BPa3IMBICTh Ma€ HAsBHICTh, TO BUHHKAE YacOBa 3aTPUMKa IMOB’s3aHa 3
il yCyHEHHsIM a00 HEHTpasi3aIli€l0 MOXKJIMBOTO 30MTKY Bij ii MposiBH. SIKIIO Bpa3iIHMBICTH
MIPU3BOJIUTH JI0 BUXOY 31 CTPOIO IIITHKH MaricTpali abo By3na TC, TO 3MIHCHIOETHCS MOITYK
MOYJIMBUX HUISAXIB 00X0/1y aBapiifHOro By3iy abo niastHkd Marictpaii TC 3 BUKOpHUCTaHHIM
PO3MHOXKEHHS 3asBOK (IIOSIBM KJIOHIB). Y BUNAJKY BIICYTHOCTI 00XOy IUIL pyXy 3asBOK y
pizHopinHii TC poboTa anropuTMy IPUIUHAETHCS, 110 BKa3y€ Ha MOYKJIMBUN 3PUB IMOCTABOK.

Jis pociikeHHS MOpPYIICHHS IUIaHy IIOCTAaBOK, TOB’S3aHMX 3 MPOSIBIEHHSM 3arpo3 Ta
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Bpa3JIMBOCTEH, IMITAIliifHE MOJETIOBAHHS NPOBOAUTHCA OaraTto pas3iB s OTPUMAHHS
HANOIBII TOYHHUX OLIHOK.

VY noknaal mpuBENEH! Pe3yibTaTH JOCHIDKEHHS TOBIHX JIOTICTUYHHMX JIAHIIFO)KKIB
MOCTa4YaHHs MIANPUEMCTBA, IO PO3BUBAETHCA. P03p00OJIEHO PU3MKO-OPIEHTOBAHUN METO]]
MO/JICIIIOBAHHS PU3UKIB B JIOTICTHUII TOCTAYaHHS UIS MOIIYKY MapIIPYTy BiJ MOCTayalbHUKIB
0 BUPOOHUIITBA 3 MiHIMAJIBHUM pPU3HKOM. Po3poOneHa imMirtarliliHa MOAiHA MOJENb, SKa
HAKOMWYY€ PU3UKU Y JTOBTUX JIOTICTUYHUX JIAHITIOKKAX TIOCTAYaHHs MPH PyXy BaHTaXIB Y
pizHopigHii TC. 3a AOMOMOro MOJENIOBAHHS 4Yepr, Yy IWHAMIIl pPyXy BaHTaxXIiB Yy
piznopianiii TC, BHM3HA4YaIOTbCA BY3bKI Micls, fKi HaIXOASATh N0 TMOPYIIEHHS CTPOKIB
[IOCTauyaHHs, MaTepianiB, CHPOBUHH, KOMIUIeKTyrouux y posnoainenii TC. PozpobieHo
METOJ MOJCIIOBAaHHS 3arpo3 Ta BPa3JIMBOCTEH y JOBIHX JIOTICTUYHHMX JIAHITIOXKKAX
MOCTaYaHHs, a TaKo)XX IMPOBEICHO OIHKY iX BIUIMBY HAa OCHOBHI IIJIAHOBI TMOKAa3HUKH Y

po3noAieH i BUpOOHUYiH CHCTEMH MTPU TUIaHYBaHHI HOBOTO MOPT(ENIO 3aMOBIICHb.
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Yaiikoscbka L. 1.
XmenvHuybkuil yHigepcumem ynpaeninus ma npasa imeni Jleonioa IO3vko8a,
XmenvHuybkuti HayioHatbHUL yHieepcumem

3ACTOCYBAHHA EKOHOMIKO-MATEMATHYHOI'O MOJAEJIIOBAHHA B
YIIPABJIIHHI TPOEKTAMUA

For a project-oriented enterprise, it is very important to choose to invest in one of several
projects. In this case, it is advisable to use the method of analysis of hierarchies, which allows you to
guantify the relative importance of the criteria and subcriteria for evaluating each of the projects. This
method involves pairwise comparisons of objects using subjective judgments of experts, numerically
evaluated on a certain scale. A distinctive feature of this method is to determine not only the order of

priorities of each criterion, but also the magnitude of the priority.

JUisi TIPOEKTHO-OPIEHTOBAHOTO IMIANPUEMCTBA JOCUTh BAKJIMBHUM € BUOIp JUIs
1HBECTYBaHHS OJTHOTO 3 JIEKUIBKOI MPOEKTIB. Y IOMY BHUIAAKY JOIIBHAM € 3aCTOCYBaHHS
METOIY aHali3y i€papxid, SIKWA JO3BOJISIE KUIBKICHO BH3HAYUTH TOPIBHAJIBHY Ba)KJIHUBICTh
KPUTEPIiB Ta CyOKPUTEPIIB OIMIHKHA KOKHOTO 3 MPOEKTIB.

1 eman. TlpencraBmeHHs mnpoOnemMu y BurIsAai iepapxii. Excrepram moTpiOHO
BCTAaHOBUTH KpUTepii Ta CyOKpHUTEPii, 32 AKUMHU Ma€ 31HCHIOBATUCS BHOIP MIPOEKTY.

Hanpuxnao:

1. L{imi, cTparteris, MOJITAKA Ta IIHHOCTI MiANpHEMCTBa (PiBEHBb BiJIMOBIIHOCTI
MPOEKTY IUISIM MMIAMPUEMCTBA, PIBEHb BIAMOBIIHOCTI MPOEKTY CTpaTerii MiANpHEMCTBA,
piBeHb BIAMOBIAHOCTI TMPOEKTY TMONITUII MiANPUEMCTBA, PiBEHb BIAMOBIAHOCTI MPOEKTY
[{IHHOCTSIM ITiIIIPUEMCTBA).

2. MapkeTuHr (IIpOTrHO30BaHUM TOMUT HA HOBY MPOAYKIIIO, TEPMIH BHUITYCKY
HOBO1 TMPOMYKIII, OIliIHKa TOTEHIIMHO MOXJIMBUX KOHKYPEHTIB, CHCTeMa 30yTy Ui
MOIIMPEHHSI HOBOT'O TOBApY).

3. InHOBamiiHICT (IMOBIPHICT JOCATHEHHS HAYKOBO-TEXHIYHMX MOKa3HMKIB
HEOOXimHOTO PpiBHA (B paMKaX BHIUICHHX KOIITIB Ta BCTAHOBJIEHUX TEPMIHIB),
JIOBFOTEPMIHOBICTh TIEPCIICKTHB IMPOEKTY, BIUIMB HA HABKOJIMIIHE CEPEIOBHIIE, BIUIMB Ha
TUSUTBHICTB IMiIPO3ALTIB).

4, @inancu (Butrparu Ha HJIJIKP, xamitanpHi BKJIaJeHHS Yy BHPOOHHYI
MOTY>KHOCTI, TOYAaTKOB1 CTAPTOBI BUTPATH, HMOBIPHICTH 3aTy4EHHS 30BHIIIHIX 1HBECTHIIIN).

5. Bupo6uunrso (3abe3neueHicTh BUPOOHUYNMH MPUMIIIICHHSIMU,
3a0e3nedeHicTh 00JagHaHHAM, 3a0€3MeYeHICTh IMEPCOHAJIOM, OI[iHKA MiCLE3HAaXOKEHHS

HiANPUEMCTBA JUTS peasi3allii MPOeKTY).
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Jlami cimiz 3BecTH JEKOMITO3HIIIIO 3a/1adi B i€papXiro.

2 eman. BCTaHOBIIOEMO TPIOPUTETH KPUTEPIIB 1 OL[IHIOEMO KOXKHY 3 albTEPHATHB 32
KPUTEPISIMH, BU3HAYMBIIN HAUOUTBIN BXKIUBY 3 HUX. J|JIs1 KUTBKICHOTO TIOPIBHSIHHS KPUTEPIiB
Ta CyOKpUTEpiiB BHUKOPHUCTOBYETHCS IIIKaja BIIHOCHOI BaXJIWBOCTI, ne | - oOaHaAKOBa
BA)XJIUBICTh MOPIBHIOBAHUX BUMOT; 3 - MOMipHA IepeBara OJHOr0 KPUTEPil0 HAJA IHIIKUM; 5 -
3HaYyHa IepeBara OJHOTO HaJl iHIIKM; 7 - iBHA TepeBara; 9 - abconmoTHa nepesara; 2, 4, 6, 8 -
MPOMIKHI1 OIIHKH.

SKI10 MOPIBHATH OJUH KpUTEpiid BUOOpPY (i) 3 IHIIMMHU, TO OTpUMAEMO: a(ij) = b, Tomi

HOPIBHSAHHS 1HIIOTO KPUTEPIIO 3 MEPIIUM OyJie MaTH Takuil BUTIAA (aij)=1/b (Tabm. 1).

Tabmums 1
MaTpuusi nonapHuX NOPiBHAHD
A1 An
Aj_ 1 e 1/bn
An b 1
CkJaioBy BEKTOpA JIOKAIBHUX MPIOPUTETIB OOUUCITIOIOTH 32 (POPMYyIIaMu:
@)

Jie aij - I-i eJIEMEHT j-T'0 CTOBITYMKA MATPHIII KPUTEPIiiB OMAPHOTO MOPIBHSIHHS; N — KUIBKICTh

KpPHUTEPIiB.

MakcumanbHe BJIacCHE 3HA4YeHHS OOEpPHEHO CHUMETPUYHOI MATpHIll MONapHUX

HOpiBHHHB BU3HAYAECTHCA HACTYITHUM YHMHOM!

ﬂmax z.zuj Zaij ' (3)

3 eman. TIpoBouMoO aHali3 ycix cyOKpuTepiiB piBHS 3 BiJHOCHO KOKHOTO €JIeMEHTa—
KpUTEPit0 piBHA 2.

4 eman. 13 3acTOCyBaHHSM TPHUHIIUITY CHHTE3Y BHU3HAYAEMO TJIOOATBHI MPIOPUTETH
€JIEMEHTIB piBHA 3:

Z,=V,u,, (6)

i ij
ne Vij — JOKaJbHUI NpiopuTeT (Bara) i-To eJIeMeHTa piBHA 3 II0JA0 j-TO eleMEeHTa-KPUTEPIo

piBHS 2.
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5 eman. BuzHagaeMo JTOKaJIbHI IPIOPUTETH TSI PiBHA 4 BITHOCHO KOXXHOTO KPHUTEPIIO
piBH# 3.

6 eman. 3aCTOCOBYEMO NMPHUHIIMII CUHTE3Y I BU3HAYEHHS TJI00ANbHUX MPIOPUTETIB
enemMeHTiB piBHA 4. ['moGanbHI MPIOPUTETH €IEMEHTIB piBHSA 4 BH3HAYAIOTHCS, SK Cyma
JI0JJaTKIB JIOKAJIbHUX MPIOPUTETIB KOXKHOTO eNeMeHTy piBHA 4 (Wij) Ha roOanbHi MpiopUTeTH
€JIEMEHTIB PiBHA 3.

7 eman. laTepnpeTarlisi Ta aHaJi3 Pe3yabTaTiB. 3 OTJISAIY Ha MPIOPUTETHICTH KPUTEPIiB
OIIIHKH, 3IIICHIOEMO BHUOIp HAMKPAIIOTO MPOEKTY MJIsi IHBECTYBAHHS i ITPUEMCTBOM.

binbin geranbHO 3aCTOCYBAaHHS TaHOTO METOJY MPHU BUOOPI MPOEKTY BITOOPAKEHO Y
po6ori [1].

I3 BpaxyBaHHSIM IOCTaBJICHOTO 3aBJIaHHS Ta HOTO OCOOJMBOCTEH OyJIO 3aCTOCOBAHO
METOa aHamizy iepapxii. JlaHwii MeToj [103BOJISE€ KITBKICHO BH3HAYUTH IOPIBHSIIbHY
BOXJIUBICTh KpPUTEPIiB Ta CyOKpPUTEpiiB OLIHKM KOXXHOTO MPOEKTY 3a BCTAHOBICHUMHU
KpuTepisiMu Ta cyOkpurepisimu. Lleit Meron mpuryckae NMpoBEICHHS IMOMAPHUX TOPIBHSIHbB
00’€KTIB 3 BHUKOPHCTAaHHSIM CyO'€KTUBHHUX CYyJK€Hb €KCIEPTIB, YHCEIIbHO OI[IHIOBAaHUX 3a
BHU3HAUEHOIO IIKaj0l0. BiIMITHUM MOMEHTOM JAaHOTO METOAY € BHU3HAYEHHS HE TUIbKU
HOPSIKY TIPIOPUTETIB KOKHOTO OKPEMOTO KpPUTEpil0, aje 1 BEJIWYMHU TPIOPUTETY.
3acTocyBaHHS BKa3aHOTO METOJY Ul BUPIIICHHS BCTaHOBJICHOTO 3aB/JaHHs BinOyBaiocs B 7
€TariB: IPEICTaBICHHS MPOOJIEMH Y BUTJIAI 1€papXii; BCTAHOBJIEHHS MPIOPUTETIB KPUTEPIiB 1
OIlIHKa KOXHOI 3 aJbTepHATUB 3a KPUTEPISIMH, BU3HAUMBINM HANHOUIBII BAXKIWBY 3 HUX;
NPOBEICHHS aHali3y yciX CyOKpuTepiiB piBHS 3 BIIHOCHO KOXHOTO elEMEHTa—KpUTEPilo
piBHS 2; BHU3HAuUEHHsS TIJIOOANBHUX MPIOPUTETIB E€JIEMEHTIB piBHA 3 13 3aCTOCYBaHHSIM
MPUHITMITY CHUHTE3Y; BU3HAUCHHS JIOKAIBHHUX TMPIOPUTETIB IJIsl PiBHS 4 BITHOCHO KOXXHOTO
KpUTEpit0 pIBHSA 3; BHU3HAYCHHS TJIOOAIBHHMX TIPIOPUTETIB €JIEMEHTIB piBHA 4 13
3aCTOCYBaHHSM MPUHIIMITY CHHTE3Y; IHTEpIIPETAIlis Ta aHAI3 PE3yIbTaTiB.

Pe3ynbraToM NpakTUYHOTO 3aCTOCYBAHHS METO/AY aHamidy iepapxii st oOpaHHs
OJTHOTO 3 TPHOX HPOEKTIB 13 BKA3aHUMHU XaPaKTEPUCTUKAMU € PO3PaXyHOK KOMIUIEKCHOTO
MOKa3HUKA JJII KOKHOTO 3 MPOEKTIB, HAMOUTBIINK 3 HUX CBIIUUTH, IO 3a JAHWUX YMOB IIPH

BpaxyBaHHI JaHUX KPUTEPIiB Ta TyMOK €KCIEePTiB, cJIij oOpaTu came ioro [1].
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TH®OPMAIIIMHA TEXHOJIOT'ISI MOJEJIOBAHHS PO3IOJILTY IOTOKIB
TPAHCIHOPTHHUX 3ACOBIB B MICBKHUX ITPOEKTAX CTAJIOI'O PO3BUTKY

The development of IT support for the traffic flows generation is considered. On the
basis of the data obtained during the survey of drivers of vehicles, models were developed for
changing the proportion of correspondence carried out along alternative routes of movement
when driving drivers with different types of nervous systems. Based on the results obtained, it
is possible to model the transport network, rationalize the development and planning of traffic
flows, which are possible through the introduction of information technologies

EdexTuBHMIA PO3BUTOK Cy4aCHOTO CYCITUIBCTBA HEPO3PUBHO TOB'SI3aHHM 3 PO3BUTKOM
KOMIT'IOTEPHOI TeXHIKM Ta iHdopMmariiHux TexHonorii [1]. [npopmaniiini TexHomorii, sKi
MOXYTh BHKOPHCTOBYBAaTHCSI B TOBCSKICHHIA MPOEKTHIM AisUTBHOCTI, JONOMAararTh
BUPIIIUTH 33/1a4l TPOEKTYBaHHS HaWOLIBII aJICKBaTHUX 1HPOpMaLIHHUX cucTeM [2]. 3araibHi
MPUHITMIIN MTOOYA0BH 1 PYHKITIOHYBAaHHS TPAHCIIOPTHUX CHUCTEM aHAIIZYIOTHCS Yepe3 MPU3MY
peanizoBaHMX B HUX 1H(OpMAIiHUX TexXHOJOTiH. OCKIJIBKM TPAaHCIOPTHI Ta MAacaXUPCHKi
MOTOKHA BIJIPI3HAIOTHCS 3HAYHOIO MIHJIMBICTIO B 4aci, iX CBO€YacHa KOOPJIWHAISA €
HEOJMIHHOIO yYMOBOKO €(EKTHBHOCTI MEPEBI3ZHOTO MpOIIeCy, J€ OAHY 3 MPOBIIHHUX POJEH
BiJirpae ix sikicue iHgopmarriiine 3a0e3medeHHsI.

[TigBumeHHs eeKTUBHOCTI peasizalii MjIaHiB yIpaBIiHHSA B TPAHCIOPTHUX CHCTEMAax
3a JIOMIOMOT0I0 Cy4acHUX 3ac00iB iH(OpMAIIfHUX TEXHOJIOTIH € aKTyalbHOI0 pobiemoro [3].
[IpoexTyBaHHSI TPAHCIOPTHUX CHUCTEM MICT 0a3yeThCs Ha BU3HAUEHHI 3aKOHOMIPHOCTEH
dbopMyBaHHS TPAHCHIOPTHUX IMOTOKIB Ta PO3MOAUTY iX MO IIISHKAM BYJIHMYHO-IOPOKHBOT
Mepexi. CTaH TOTOKIB BU3HAYAETHCS KOJICKTUBHUM PYXOM BOJIIIB TPAHCIIOPTHHUX 3aC001B, sKi
pearizoByIOTh CBOi MOTpeOu B IepecyBaHHSX.

[Ipu BU3HAYEHHS MapUIPYTy PyXy Boaii (GopmyroTh Mery mepecyBaHHs. KoxHui
MapumipyT 3 aJbTEPHATHUBHUX BOJIM omucye (YHKIIEI KOPUCHOCTI. YCl MOXKIIMBI BapiaHTH
nepecyBaHHsl BOJIN OIIHIOE 3 ypaxyBaHHSM Oe3Jliui BUMAAKOBUX BIUIUBIB. Lle mMoxke OyTu
HasiBHUM y JaHUM MOMEHT pecypc yacy, CTaH 3[0pOB'A, MOTOAHI YMOBH TOIIO. 3HAYHHUN

BIUIMB Ha TMapaMeTpud pyxy TPaAHCIOPTHUX 3aco0iB MaroTh MCUXO(]i310JO0riyHI Ta
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inauBiMyanbHi  sikocTi Bofis [4]. HaykoBii mpomoHyrOTh 00'€IHYBAaTH 1HIWBIAyaJbHI
XapaKTEPUCTHKH JIIOJICH 3 OJJHAKOBIMMH BIIACTUBOCTSIMH IICHTPAIBbHOI HEPBOBOI cuctemH [5].

JIOCTITHUKY BU3HAYMJIM YOTHUPH HAWOUTBII SICKPABO BHUPAXKEHUX THUIIIB HEPBOBOL
CHUCTEMH, IX CITIBBITHOIICHHS 1 3B'I30K 3 TemmepamMeHToM. CHIIbHMIA, ypiBHOBa)KCHHH,
KBaBUW - CaHTBIHIK, CWIbHHHA, YPIBHOBRXCHHH, I1HEPTHUU - (IETMaTUK; CHIIbHHIA,
HEBPIBHOB)XXEHUI THII 3 TIepeBaKaHHAM 30y UKEHHS - XOJIEPHK; CIIa0Mi THUIT - MEJIAHXOJIIK.
Sk noBenmu AOCHITHUKH, CHJIA Ta CTIMKICTh HEPBOBOI CHCTEMH BU3HAUYAIOTH MOBEIIHKY 1 i
Bofis. OTxe, TOMy W BUOIp MapIIpyTy pyXy 3ajeXHUTh BiJl TUITY HEPBOBOI CUCTEMH BOIis Ta
HOT0 TEMIIEPaMEHTY.

OnHiel0 3 HAMBOXIMBIIMX JIAHOK TNpU po3podui iHPOpMaLiHHUX TEXHOJOTIH
MIPOEKTYBAHHS TPAHCIIOPTHUX CHCTEM MICT € iH(popMalliifHe 3a0e3MmeueHHsT 3aKOHOMIPHOCTEH
dbopMyBaHHS TPAHCIOPTHUX TOTOKIB Ta PO3MOALT iX IO AUISTHKAM BYJIUYHO-IOPOKHBOI
mepexi. Lleit mporec 6e3nocepeHbO MOB’sI3aHUM 3 BUOOPOM BOJISIMH MapLIPyTiB PyXy MiX
paifonamu MicTa. BpaxyBaHHS 3aKOHOMIpHOCTEH 1IbOT0 BUOOPY NP BU3HAYEHHI IMapaMeTpiB
TPAHCIIOPTHUX TIOTOKIB JacTh 3MOTY OTpUMaTH HAWOIBII aaeKBaTHI pe3yJbTaTh
MIPOTHO3YBaHHSI MMAPaMETPiB TPAHCIIOPTHUX CUCTEM MICT.

Mertoto pocnipkeHHs € popMyBaHHS 1HPOpMaLiHOI 6a3u 0 MapaMeTpax MapIIpyTiB
PYXy TpPaHCHOPTHHUX 3ac00iB, SIKi BOAIl BpaxoOBYIOTh NPH BUOOPI HUIAXY CHOJIYYECHHS MIX
palioHamMu MicTa Ta MaTemMaTu4yHa (Qopmamizamis 3aKOHOMIPDHOCTEH 3MIHM YacCTKH
KOPECIOH/ICHIII1, 10 peali3ye€ThCsl albTePHATUBHUMH MapIIpyTaMH TEePECyBaHHS ITiJT Yac
KEepyBaHHS BOJISIMH 3 PI3HUM TUIIOM HEPBOBOi CUCTEMHU.

BusHaueHHs 3akoHOMipHOCTEH BHOOPY BOAISIMM MAapIIPyTiB pyXy MOBUHHO
OaszyBarucs Ha aHamizi (akTopiB, IO BIUIMBAIOTH Ha TMapaMeTpu mnepecyBaHHs. [lpu
opraHizamii Ta YNpaBlIiHHI TPAHCIOPTHUMM TIOTOKaMHU Yy MiCTaXx ICHy€ CHCTeMa
B3a€MOIOB'SI3aHUX TMEPBUHHUX 1 PO3PAXyHKOBHUX IMOKA3HHKIB, 110 XapaKTepU3YIOTh YMOBU
JOPOXKHBOTO PyXy 1 BIUIMBAaIOTH Ha BHOIp BOAisIMH MapumpyTy pyxy. Lli mokasuuku Oyio
oOpano sk QakTtopu, 1o (ikCyBanmucs MiJ Yac TNPOBEACHHS HATYpHUX JIOCHIIKEHb 3
BUKOPHUCTAHHSM PO3POOJIEHOT aHKETH.

AHKeTHE OOCTE)KEHHS BHKOHYBAJIOCS CEpell BOJIIB, SKUM IMPOMOHYBAJIOCS BHUOpATH
MapUIpyTH pyXy BYJIUYHO-JIOPOXKHBOIO MEPEXKEI0 MicTa MK pI3HUMH paiioHaMu
BIJIIPABIICHHSI Ta TpPHW3HAUYCHHs. Pe3ynbTaTu MoCHiKeHHs Oylno 3rpylnoBaHO 3a TUIAMU
HEPBOBOI CUCTEMH BOJIIB.

JlocmikeHHsT TIOKa3ajo, IO 3MiHA YacTKH KOPECTOHJEHINI, IO peai3yeThes

QIbTEPHATUBHUMHU MapLIpyTaMy PyXY IiJ] 4ac KepyBaHHS BOAISIMH 3 PI3HUM THUIIOM HEPBOBOI
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CHCTEMH 3 IOCTATHbOIO TOUHICTIO OMHCYETHCS PErpeciiHUMU PIBHSHHIMMU, B AKHUX SIK 3MiHHI
BUCTYNAIOTh MapaMeTpH MapIIPYTiB 3a JOBKMHOIO Ta MBHIAKICTIO. CTaTHCTUYHA OIliHKA
OTPUMaHMX MOJENeH CBIAYMTH NMPO AOMYCTUMICTH iX BHUKOPHCTaHHS IS MPOTHO3YBAHHS
napaMeTpiB TPAHCIIOPTHHUX MOTOKIB B MICBKHX ITPOEKTAX CTAIOTO PO3BHUTKY. Byio BusBieHO,
110 MapaMeTpu pyXy Ha pi3HUX MapUIpyTax HAAa0Th AudepeHLiioBaHUN BIUIMB Ha BOJIIB 3
PI3HUM THUIIOM HEPBOBOI CUCTEMHU.

[Ipeacrasneni mMojeni MOKa3ylOTh 3HAYEHHS YaCTKU KOPECIIOHJEHIIH aBTOMOOLIIB,
gka OyJe peani3oBaHa MO MapmIpyTy 3 BiAMOBIIHMMH TapaMeTpaMH. IX BHKOPUCTAHHS
JI03BOJIMTH TPOTHO3YBAaTH HABAaHTa)KEHHS BYJIMYHO-IOPOKHBOI Mepexi. BHacminok mporo,
BUHHUKAE MOKJIMBICTh OLIHKM BIUIMBY 1H(QPACTPYKTypH Ha CTaH TPAHCHOPTHOI CUCTEMHU MICT.

OtpumaHi Mojem 3MIHM YacTKH KOPECIOHJIEHIII aBTOMOOLIIB, IO peali3yeThCs
NBTEPHATUBHUMHI MapUIpyTaMH pyXy HpH KEpyBaHHI BOJISIMH 3 Pi3HHM THIIOM HEPBOBOI
CHCTEMH, MOXKe OyTH BUKOPHCTAHA MPH MPOEKTYBAHHI HABAHTA)KEHHS BYJIWYHO-IOPOKHBOI
mepexi. KpiM 11poro, orpumani pe3ynbTaTd MOXKYTb OyTH BHUKOPHUCTaHI NpPH BUPILICHHI
JIOKaJbHUX 3aBJIaHb HA PiBHI 00CITYTOBYBaHHS PO3APIOHUX MEPEXK.

MexaHi3M (popMyBaHHS 3aBIaHHS Ha IEPEBE3CHHS 3 YPaXyBaHHSAM BILIHBY JIFOJCHKOTO
(dakTOpy 103BOJISIE, OKPIM TIapameTpiB TPAHCIOPTHHX 3aco0iB, JAOPOTH Ta CepeIoBHINA,
BpaxyBaTH BIUIMB JIIOACBKOrO (hakTopy, IO ICTOTHO TIO3HAYA€THCS HAa TEXHOJIOTI]

TPAHCIIOPTHOTO TIpoIiecy: rpadikax poOOTH, IMBUAKOCTI CIIOTYYCHHS Ta 1HIIII.
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AHAJII3 CTPYKTYPHHUX B3A€EMO3B’SI3KIB TA MOJEJIEH
TH®OPMAILIMHOI' O 3ABE3NIEUEHHS YIIPABJIIHHS ) KUTTEBUM [UKJIOM
MICROGRID

This paper presents an analysis of the structural relationships of complex energy
systems based on renewable energy sources and information processes that support their
work. Modeling of information support of energy life cycle management in Microgrid and an
analysis of information processes in the management of energy infrastructure is performed. It
is determined which models of process forecasting in energy systems and models of decision

support in energy life cycle management in Microgrid are the most effective.

B ocranHi poku kpaiHaM HEOOXiJHO IOCSATTH CKOPOYECHHS BUKUIIB MAPHUKOBUX
raziB [1]. JlocsrHeHHS HMX IUICH MOXKIMBE MUISXOM BIPOBA/KCHHS BUPOOHHIITBA CHEPTIi 3
BimHOBNMOBaHUX  pkepen  eHeprii  (RES). Ockinmbku  Oimbmmicte RES moxyTh
BUKOPHUCTOBYBATUCS ACICHTPAII30BaHO, PO3MOIIICHUN MPUHIIAII TeHepallii eJIeKTpOoeHeprii
Ta CTBOpEHHs MikpoMepexk (Microgrid) € BraimMm BapiaHTOM PO3BUTKY Ta IHTETpawii st IUX
cucteM. Mepexi Microgrid 3aBIsiku CBOIH pO3MONITICHIA CTPYKTYpl € HEOJHOPIIHUMH Ta
ckmagauMu  cuctemamu.  Ockiabku — piBeHb  reHepamii  eneprii  Bigm RES e
CKJIATHOMIPOTHO30BAaHUM Ta 3QJICKHUM BiJ] METEOPOJIOTIYHMX YMOB, Mepexi Microgrid
noTpeOyI0Th BUKOPUCTAHHS TOCKOHAIMX 3aC001B KOHTPOJIIO Ta aalTUBHOTO YIPABIIHHS JUIs
MOBHOI peaizaiii CBOro MOTeHIiany Ta 3abe3meueHHs OanaHCy B CHEPreTHUYHIA MEpexi.
3pocTaHHs KITBKOCTI BUMIPIOBAJIBHUX Ta KOHTOJIIOIOUMX MPHUCTPOIB, SIKUMHU 00JIaaHl MepexKi
Microgrid, a TakoX BHUKJIWKH, 3yMOBJICHI MIABUIICHHSAM BHUMOI JI0 SKOCTI POOOTH MEpex
Microgrid, cnpuunHMIN HEOOXITHICTH PO3POOKH Mojeel Ta 1HCTyMEHTAIBHUX 3aco0iB
NOCTIHHOTO MOHITOPUHTY, OOpOOKHM Ta aHajii3y JaHUX Ha PI3HUX CTAiSX KUTTEBOTO LUKIY
Microgrid. B mexax oxniei Microgrid po3pi3HSIOTh €NeKTPUYHUIA Ta IHPOPMAIIiiHI TTOTOKH,
SKAMHU TOTPIOHO eeKTUBHO yNpaBisaTH. MoxHa BUIUTUTH piBHI: | piBeHb - EHepreTrnunnx
texHosorii, Il piBenp - IHdopmarmiitHo-kOMyHIKaIiiHOT 1HGpacTpykTypu, III piBeHp -
Indopmarniitnux cuctem, 1V piBeHb YnpasiinHA iHQOpMaLi€eo. 3riHO 10 3ampOIOHOBAHO]

CXEMH Ha KO>)KHOMY piBHI BiIOyBaroThcs NEBHI iH(opMarltiiiHi mpomecu:
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e Data Collection Process —cnpsimoBanuii Ha 30ip iH(opMmamii 11 OLIBLII TOBHOTO
PO3YMiHHSI HAaBaHTAKEHb, PO3IMOJIITY €HEprii, ICHYIOUMX CHCTEM, PeCypciB BUPOOHUIITBA,
€HEepreTUYHUX BUTPAT Ta ICTOPHUYHOI CTIMKOCTI TUITOBHX OOEKTIB.

e Conceptual Design —¢hopMyIOTbCS CUCTEMHI BUMOTH, aHANI3YIOThCS iCHYIOYi YMOBH,
BU3HAYEHI Ha MMONEPEHbOMY KpOIli, KOHIENTYyaJIbHUI MPOEKT Mae OyTu chOpMOBaHUH 3T1THO
II0 IUX OOMEXEHb.

e Microgrid Technoeconomic Analysis — mpoBefcHHS TEXHIKO-€KOHOMIYHOI OIIIHKH,
sAKa aHaji3ye KalliTadbHI BUTPAaTH Ha CHUCTEMY, MOXJIMBOCTI €KOHOMIi Ta (hiHAHCOBY
BiJIIavy.

e Project Development — miAroToBka TEXHIKO-€KOHOMIYHOI JOKYMEHTAIII1, y3TOKEHHS
MPaBOBHUX MOMECHTIB.

e Implementation —HeoOXigHO po3poOHTH, MOOYIYBaTH, BBECTH B EKCILTyaTallil0 Ta
IPOTECTYBATU MPOEKT JyIsl 3a0e3neueHHs e(h)eKTUBHOI pOOOTH.

Bukopucranas iHQOpMaLiiHUX CUCTEM SK IHTEJIEKTyaJdbHOiI HaiAOylOBH Hal
KOMYHIKAIIIHHOIO 1HPPACTPYKTYPOIO, sIKa peari3ye BUMIPIOBaHHS MMOKAa3HUKIB €HEPTeTUYHUX
MepeX Ta YIpaBIiHHSA iX poOOTOI, € OCHOBHHUM HAampsSMKOM pO3BUTKY CHCTEMH
€HEePreTUYHOTO MEHEKMEHTY. CyKYIHICTh TPOrpaMHOro 3a0e3nedeHHs iH(opMaIliiHux
CHCTEM pealli3yloTh pi3Hi 3ajaui iH(QOPMAIIHOI MITPUMKH KUTTEBOTO IUKITY YHPABIiHHS
mepexxetro Microgrid Bif 11 MpOEKTyBaHHS [0 eKCIUTyaTallii, MoJAraioTh Y IUIaHyBaHHI
CTPYKTYypu Mepexi Microgrid; mporHo3yBaHHI NMOMHUTY Ha E€JIEKTPUYHY EHEPTriio, I[IHOBUX
Tapu(diB Ta MOXJIMBOCTEH TeHepallli; onTumizamii poOOTH EHEPreTUYHOI Mepexi;
HiATPUMLIIPUUHATTS PilIeHb 3 €HEPreTUYHOT0 MEHEKMEHTY; 3a0e3MedueHHl BiJo0OpaXKeHHs
JAHUX JUTSI KIHIIEBOTO CIIO’KUBAYa.

OcHOBHUMHM TiANPOIIECAMU TIPOEKTYBaHHS CTPYKTYpH Microgrid € BU3HaUeHHS IILIEH,
3arajpbHOl apXiTeKTypu, BHOIp ONTHUMAIBHOTO Micuepo3TanryBaHHs Microgrid, sKmo €
QJIbTEPHATUBHI BapiaHTH, KOHQIrypalii OCHOBHHX €JIEMEHTIB, BU3HAUCHHS apXITEKTypH Ta
IPOTPaMHOT0 3a0e3MeUYeHHsI MepeXi Ta MepeBipKa BiINOBITHOCTI CIIPOEKTOBAHOI apXiTEKTypH
MOCTaBJICHUM [UIAM. MyJbTHAareHTHI METOAW ONTUMI3allii, [0 BHUKOPUCTOBYETHCS B
Microgrid, 103BOJIAIOTH 31HCHIOBATH PO3MOIIJICHE YIPABIIHHSI MIKPOMEPEKEIO 3a JOMOTOI0
areHTiB, M0 MAalOTh ABTOHOMHY MOBEIIHKY Ta BHKOHYIOTh ONTHUMI3alliiHI 3aBHaHHS IS
pi3HuX enemeHTiB Microgrid, Hampukiaa, reHepaTropiB eHeprii Ta cucteMm 30epiraHHs 3
BU3HAYCHUMHU LUIAMH. [Ipy 1mbOMy MepeBaror areHTHOTO MiAXOAy € Te, IO MPOrpaMHi

areHTH KOMYHIKYIOTh MK COOOI0 Ta MOXKYTh KOPUTYBATH BJIACHI ONTHUMI3AIIAHI LTI 3aJIEKHO
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BiJl TIOCTaBJIEHOro KpuTepito ontumizamii podorn MicroGrid Buinomy. IIpornosyBanHs
3aCTOCOBYETHCSI /ISl BU3HAYCHHS IOKa3HUKIB poOoTu Mepexi Microgrid Ha BH3HaYeHi
nepioan yacy B MalOyTHhOMY, a TaKOX JJII BU3HAYCHHS 3MiHM (DAaKTOPIB BIUIUBY Ha poOOTY
MepeXi, HapUKIIaJl, KIIMaTUYHAX YMOBH, [0 BIUIMBAIOTh HA PiBE€Hb T'eHEpallii eIeKTPUIHOT
eHeprii  BiJA  BiJHOBIIOBAIBHHUX  JUKEPE. PoGora Microgrid xapakTepu3yerbes
HEBU3HAUEHICTIO, il HEMOXIUBO (popMaiizyBaTh MaTeMaTHYHUM CITiBBiTHOLICHHAM, TOMY
Npu  JOCTI/DKEHHI POOOTH MEpeXi IMHPOKO BUKOPUCTOBYIOTHCS TIPOTHO3HI TEXHIKH.
[Ipo3no3yBannst B Microgrid 3a mepiogamu dacy, Ha SIKHHA JAEThCS MIPOTHO3, MOIIISETHCS Ha
Taki kateropii [2]:

® JIOBrOCTPOKOBE — Ha MEpioJ B OAHOTO POKY IO NEKIIBKOX, 3aCTOCOBYETHCS IIPH
CTpaTeri4YHOMY IUIaHYBaHHI, PO3IIMPEHHI MEPEXKi IIUISTXOM JI0/1aBaHHsI HOBUX JIKEpeIl eHeprii,
M1 IKJIFOYEHHS HOBUX CIIO)KHMBAYiB;

® CepeIHBOCTPOKOBE — Ha MEPIOJ] BiJl THXKHS IO POKY, 3aCTOCOBYETHCS IS TTIAHYBAHHS
TEXHIYHOTO 0OCITYrOByBaHHS MEPEXi, BUTPAT HA 3aKYMIBIIO MaJbHOTO, OLIHKA MPUOYTKY Bif
MPOJIAXy €JIEKTPUYHO1 €HEPrii B 3araJIbHy MEpexi;

® KOPOTKOCTPOKOBE — Ha MEPioJl BiJl TOJUHH /IO THIKHS, 3aCTOCOBYETHCS ISl CKITaJaHHS
rpadikiB reHeparlii eHeprii Ta OIIHKW TMOIMUTY BiJ CHOXXHMBAYiB IS YIPABIIHHS POOOTOIO
Microgrid;

® YIBTPAKOPOTKOCTPOKOBE — HA TEpioA Bill KUTbKOX XBWIMH 10 OJHIEI TOJHMHH,
3aCTOCOBYETHCS I KOHTPOJIIO pOOOTH MEpPEXi B PEKUMI peaslbHOTO Yacy.

[Ipn moOymoBI MPOTHO3HUX MOJIENEH TOJOBHUM € JIOCSTHEHHS BHUCOKOI TOYHOCTI
nporHo3yBaHHs. Ha 1ie BIumMBae oOpaHa METOJHMKA NMPOTHO3YBaHHS, (PAaKTOPH BIUIMBY Ha
NPOTHO30BAHMH TOKa3HUK, a TaKOX IapaMeTph TMOOYyAOBaHOI TPOTHO3HOI MOJIEI.
Heiipomepesxesi MoJeni LIUPOKO BUKOPHCTOBYIOTBCS pu MIPOTHO3YBaHHI
€JIEKTPOCTIOKUBAHHS, 10 3yMOBJICHO iX 3JaTHICTIO MOJICIOBATH HEINIHIHHI 3aJIeKHOCTI MIXK
BXiJHAMH Ta BUXIOHUMH 3MIHHMMH, Ta JO3BOJSIOTH JOCATTH BHCOKOI TOYHOCTI
nporHo3yBaHHs. [lepen BUKOpUCTaHHSAM HEWPOMEPEKEBOI MOJIE1 MTPOTHO3YBAHHS MOTPiOHO
npoBecT ii HaBYaHHA, MiAIOpaBIIM ONTHUMAalbHI MapaMeTpH, sKi JaBaTUMYThb HalKpaury
TOYHICTh MPOTHO3YBaHH:. Bci icHyI04l MoJielni y JaHOMY BHUIIAAKY MOTPEOYIOTh JOAATKOBOTO
KoperyBaHHs. [IpoBeneHuii aHami3 0O3BOJWB BU3HAYUTH HAWOUIBII TEPCHEKTHBHI JIJIS
BUKOPUCTAHHS MOJIEN MPOTHO3YBaHHSA. J[JIs1 MIATPUMKY TPUHHATTS PIlICHb NMPU TUTAHYBaHHI
MicroGrid Ta ynpaBiiHHI peXUMaMu ii pOOOTH HIMPOKO BUKOPUCTOBYIOTHCS METOIU HEUITKOT

noriku. Ilpy BH3HaveHHI pimeHHs npu ynpamiHHi Microgrid BuHHKaOTH mpoOOIIEMH
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pi3HOpiAHOCTI BXiAHOT iH(OpMalii Ta GaraTOKpUTEepiabHOCTI. 3TiHO 3a3HAYCHOTO BHILE
MOYKHa CTBEP/KYBaTH, I110:

1. Icnye HeBW3HaueHiCTh TPOOJIEMU MPUUHATTS pillleHb 3 TIOPUIHOIO
iHpopMarlli€ro, Ky CIIJ HAJISKHAM YMHOM YcyHyTH. Lli mpobGnemu B mepury uepry
NOB’si3aHI 3 PI3HOPIAHICTIO BXimHOi iHQOpMAIi Ta BEIMKOIO KUIBKICTh KpUTEpiiB
OLIHKH.

2. BaxnuBo BpaxoByBaTH TiOpWIHI JMaHi 3 PI3HUMH TUIIAaMH HEBU3HAYCHOCTEH
(KITbKICHUMU Ta STKICHUMH ).

3. Heo0xigHo HafifHO BU3HAYMTH KIIFOYOBI KPHUTEPIi Ta X MOXKIIMBY pPi3HY Bary.
Y mpomeci TOpUHHATTA  pilleHb 3arajlbHUA  CHHCOK  PAHXKOBAHUX  EHEPreTUYHHUX
CHCTEM BU3HAYAETHCS 3TITHO HAOOpPY KPUTEPIiB 3 €KOJIOTIYHOT0, EKOHOMIYHOTO, COIIaIbHOTO
Ta IHIIMX AacMleKTiB. BIUIMB KOXXHOTO KPHUTEPII0 3a PI3HHUMH CIEHApIIMH Ha 3arajibHy
CTIMKICTh CHCTEMH € pI3HUM, IO O3HAuYa€, IO Bara KpuUTepiro Oyle pi3HOI B pPi3HUX
CIICHapIsIX.

[linTpuMka TPUAHATTS PIlICHb MO0 YMPaBIiHHI Mepexero Microgrid Moxe OyTu
dbopmaiizoBaHa y BUIVBIAI TMpaBWia HEYITKOTO JIOTIYHOTO BHBEACHHS, IO OIMHUCYIOThH
npoaylilHy JoTiky pobdotu Microgrid [3]. Ynpasminas Microgrid, 3acHOBaHa Ha MpaBUIIaX,
Ha BIIMIHY BiJl ONTHMI3alliiHUX 3a/a4, JT03BOJISIE THYYKO pearyBaTd Ha 3MIiHH PEXHMIB
poboTn Mepexi Ta 3amo0ira€ BHHUKHEHHIO CHUTyaIlli HEJIOCTAaTHbOI TeHeparlii eHeprii
BHACIIJIOK peastizailii ymnpaBIiHCHKUX PIIlIeHb, aj€ BUKOHYE 3aHAATO Pi3Ki 3MIHM CTaHYy
pobotu Mepexi. 3anmponoOHOBAaHI METOIM MOJOJAHHSA PIZHOPITHOCTI MIATBEPIWIA CBOIO
e(EeKTUBHICTb Ta JIO3BOJMIN C(HOPMYIIOBATH HOBI 3HAHHSA HAa OCHOBI HEYITKUX INpPaBHJI, SKI

BUKOPUCTOBYIOTHCSI Y TIPOIIEC MPUUHSTTSI PIIIICHHS.
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