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UKRAINE

This world is constantly changing. The globalization process is no exception. At
the moment, there is an unprecedented increase in the number of people who
communicate. The complication of forms of communication is an ongoing process,
and not only among the population who speaks the same language, but also between
speakers of different languages. This happens same in the borders of one country
and same process with worldwide. In the hospitality industry of tourism, innovative
Social Media technologies are becoming an important communication tool at the
micro-, meso- and macro- levels. The Influence this industry on business, the
economy and society - creates favorable conditions for the development of human
capital and reserves, and good social conditions for creative activities for the
implementation of products and processing of innovations.

Objective of this work: to consider the benefits of the influence of social media
for the activities companies industry of tourism and hospitality.

The concept of the hospitality industry first time was born in the USA. According
to Webster’s dictionary, hospitality mean an entrepreneurial activity in the services
market related to the reception and servicing of guests. The specificity of the hotel
business, the tourism industry and hospitality concludes in their characteristic. The
one side - the service is associated with the identity of the contractor and the
coincidence in time of the production and consumption process. This process
depends on momentary demand and quality of service [1]. This process depends on
the usage and implementation of innovative and modern ideas in Social Media.
Nowadays, the level of innovation and features of the provision of enterprise services
is growing, which is an important factor for competitiveness.

Effective management of activities in the tourism business involves the optimal
usage of all resources, including expenses and customers satisfaction. Today, there
are no similar views on issues of HR management, the material base of the hotel,
technological procedures for servicing, the formation of marketing and pricing
policies, etc...There are more action is needed, than just offering a service, setting
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an attractive price and making it affordable for consumers. The companies of tourism
industry and hospitality must be able to have proper dialogues with their guests or
customers.

One of effective way of promotion for hotel networks - it is Social Media ("social
media"). Nowadays, biggest part hotels of Ukraine do not use this opportunity. By the
phenomenon of Social Media (we will use definition “social media”), we propose to
understand co-created content. But we put definition of social media tools as
technologies that help users interact, communicate with each other and access
shared content. There are a huge number of innovative technologies and services
that can be classified as social media: blogs, vikies, microblogs, podcasts, photo and
video hostings, social networks, communities of interest, social bookmarks [2].

The difference between traditional and social media- it is in the level of user
interaction. While watching television news by the viewer, there is no mechanism for
interactive feedback. But social media tools let you comment, discuss, and even post
news items on your own.

L. Lafko and D. Brake identified three main characteristics of social media:

1) social media exist for communication;

2) control over the conversation is impossible, but it is possible to influence it;

3) all economically viable relations are built on the factor of influence [3].

Quick feedback from customers gives for managers of company the opportunity
to get acquainted with the opinions of customers. This helps to better understand
customer needs and use this information to improve products and services. The
information, which is received in social media can be useful to create completely new
services. Companies also use social media to monitor the market, track the actions
of their competitors and customers. This feature allows companies to keep going on
the way of any changes, quickly adapt and adjust their product or service
development strategy in advance, as well as use innovative technologies in a timely
manner.

Conclusion: by the process of writing this science work were identified and
founded the positive aspects of the practical usage of social media for corporate
purposes. Easiest way of use networks and the ability to reach a large audience in a
short period of time, makes social media a powerful tool for solving business
problems, attracting and strengthening the loyalty of customers, employees, business
partners and other interested sides.

Innovative social media technologies are becoming an important tool for
communication on micro-, meso- and macrolevels, affecting business, economy and
society, creating favorable conditions development of human capital, creating social
conditions for creative activities for implementation commodity and process
innovations [4].

The purpose of future research is creation a strategy for using social media with
the introduction of innovative technologies, with understanding problems of
information and commercial risks.

References:

[1] Dictionary and Thesaurus. Merriam-Webster [Electronic resource]. URL: http://www.merriam-webster.com
(accessed: 11.21.2019).

[2] Kryukova E. & Krasilnikova G. (2011) Directions of using internal corporate blogging in the activities of
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[3] LafkoL., & Brake D. (2009) The Social Media Bible, Tactics, Tools, and Strategies for Business. P. 52.

[4] Pozniakova, O., & Pryimakova, Y. (2020). INNOVATIVE BUSINESS MODELS IN TOURISM: JOINT
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Innovation means renewal that is successfully launched in the market.
Innovation is important for startups to enter the market, but even large companies
need innovation so that they are not overtaken by smaller ones. An important aspect
in a dynamic market environment that is digitalizing all aspects of life is answering
the question - why some companies are more innovative than others, and what role
does employee motivation play in this. The most important factor in a company's
ability to innovate is the motivation and commitment of its employees. Innovative
employees provide a sustainable market advantage, bring in money and thus make
a significant contribution to the company's survival.

The innovative culture of the company is directly related to the commitment and
dedication of managers and employees. Companies need employees who
demonstrate entrepreneurship within the company - people with the worldview of the
founder of the startup, but work in the company. Corporate entrepreneurs are a
shining example of innovation culture, but even small gestures from the manager
direct innovation culture in the right direction (table 1).

Table 1
List of motivational measures to promote innovative
development in the company

The name of

the component Characteristic

Many innovations of employees with high innovation potential fail because their
superiors ignore new ideas or simply do not listen. However, from their day-to-
day practice, employees are usually best aware of their area of responsibility
and are more likely to be aware of opportunities for improvement. Therefore, it
is all the more important to listen to employees accordingly - these are important
impulses for motivating and satisfying employees
Sharing information is just as important as motivating employees to
motivate employees. If managers provide their employees with the
necessary knowledge, it also increases motivation
Some managers do not take seriously the ideas and suggestions of their
employees, which ultimately represents a serious obstacle to an active
Implementation| innovation culture. In some cases, this hides the jealousy of the boss to
of ideas the employee who puts forward an innovative idea. Jealousy is, in
principle, a killer of innovation culture and, therefore, a serious obstacle to
creating a positive innovation culture.
* Compiled by the author based on his own research

Communication

Information
communication
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An essential factor in the success of any innovation is the innovation culture in
the company. Managers play a key role here. If they see themselves as mentors,
delegate decision-making authority, provide regular feedback and value their
employees' creativity, employee motivation and, consequently, the company's
innovative capabilities increase significantly.

The main motives for initiating innovative activities of the business environment
are: 1) increase competitiveness through new products and diversification of
activities; 2) tax benefits, preferential lending; 3) increase your image in the market;
4) creating a favorable reputation among consumers, potential partners and
investors; 5) reducing the resource intensity of products; 6) reduction of economic
costs, that is motives for reducing labor costs: special benefits: information and legal
support from the state. The most important component of innovation processes in
enterprises is considered to be the implementation mechanism. Innovation potential
is a source of inspiration for new ideas, topics or areas of search and thus triggers
innovation. However, we perceive sources not in terms of people or methods, but
rather -information that is the basis for new ideas. This information creates the
potential for innovation and thus gives impetus to new ideas or areas of search.

Based on a results-based philosophy that when there is performance, there is
reward, a fair evaluation and reward system allows Samsung to focus on work and
achieve the highest results. Samsung's R&D campus in Seoul was designed to
become an office space where creative ideas and collaboration are embraced by the
keywords «innovation» and «openness». It is equipped with a large space for
meetings, where they can freely share and discuss their ideas. In particular, the
Design Center promotes cooperation and communication between departments
through its open ceiling. In addition, the campus supports the environment to increase
work efficiency and relaxation through a fitness center, attached clinic, rest room and
meditation room [2].

Innovation potential can also be defined as the ability of a person or organization
to innovate, the ability to innovate. However, the next part of the article focuses on
sources that can be innovative. As part of the initial stage of the innovation process,
we believe that the factors of excitation of the operating system such as consumer
needs, market environment, trends and forecasts for the future, new technologies,
organizational strengths, competencies, digitalization are among the most important.

Since the end of 2012, the company has been working with an incubation
program called C-Lab not only to develop a new growth mechanism in the future,
developing new areas of business, but also to cultivate a creative organizational culture
where employees can easily explore their ideas. a good motivation of staff and increase
productivity. C-Lab works in two ways: internal C-Lab and external C-Lab. Thanks to
the internal C-Lab, Samsung Electronics encourages outstanding employee ideas in
an innovative environment. The company supports the result of C-Lab's ideas through
its own product development, and also supports selected ideas that should be turned
into full-fledged startups through a selection program. Over the last 6 years, a total of
918 employees took part in C-Lab processes and 229 C-Lab ideas were identified.
During 2013-2018, the following dynamics of ideas obtained by C-Lab was observed:
in 2013 -27 units, in 2014 - 65 units, in 2015 -105 units, in 2016 - 153 units, in 2017
183 units, 2018 - 229 units [5]. While 45 ideas are being incubated, 78 ideas have been
passed on to relevant units for further development. In addition, through the C-lab
Inside allocation program, as of December 2018, a total of 135 people are members of
36 start-ups, employing about 170 employees, contributing to job creation. External C-
Lab encourages potential entrepreneurs. Samsung Electronics presents its ideas and
receives support for its beginners through financial assistance, mentoring, consulting,
business cooperation and infrastructure [3].
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New technologies open up huge potential for new products. Technologies are
the basis of innovation because they provide new opportunities to solve consumer
problems or perform product functions [1]. For example, the headset for the Galaxy
S10 and the front of the Galaxy S10e contain bio-based plastic (29% for the S10 and
37% for the S10e). The company also makes every effort to use recycled plastic and
paper. The Galaxy S10 charger is made of 20% recycled plastic, while its box is made
of 70% recycled paper [5]. There are many sources of new technologies, including
proprietary research, patents, technology databases, publications, suppliers, and
direct contact with universities and research institutes. Samsung established the
Research and Development Center in 2015 to create a synergistic effect in design
and research, as well as to study the engines of future growth. Samsung Seoul R&D
Campus has five ten-storey buildings and one eight-storey building on 330,000
square meters of land. Currently, more than 4,000 employees work in different parts
of the campus, including the Design Management Center, the Software Center, and
the DMC Research and Development Center.

Patents provide access to a wide range of new technologies and information
about them. Unfortunately, the availability of information is relatively delayed, but the
content of the information is very large. Patent descriptions are freely available on the
Internet, for example, through the espacenet database. In addition, there are many
professional information services that offer search, pre-selection and analysis of
patents. However, the innovation potential is provided not only by patents and utility
models from their own industry, but also new technologies from related or completely
different industries can offer completely new innovative approaches to solutions
through technology transfer. In the case of industrial property rights, it is important to
adhere to protection, as the name implies. Patents cannot simply be adapted and
applied. To solve this problem, you can either skillfully bypass the patent, or pay the
inventor a license fee.

Results. Thus, innovation is the key to the successful operation of modern high-
tech companies, but in order to properly implement it you need to have highly qualified
employees who are well motivated to innovate. The authors substantiate the
motivational mechanism of the organization as the right way of the organization,
which allows to change the reality and consciousness of people, is the key to
perfection and represents the only essence of the organization in action.That is why
the rational use of motivational mechanisms is the way to successful and productive
work. This is evidenced by the example of Samsung Electronics, a world leader in
high technology, which provides space and opportunities for the emergence and
implementation of innovative ideas of employees inside the company and
entrepreneurs outside it.
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The contract of trust management of the property is the newest contract in our
national legislation, as well as in civil-law relations related to property, and the initial
relationship with this contract is based on foreign law and practice. Especially in the
Anglo-Saxon legal system, the first relations related to the trust management of
property began to emerge. Therefore, it is important to study the legal system and
practices related to trust management of the property in these countries.
Scholars point out that one of the main reasons for the emergence of this legal
institution was the feudal restrictions on the use of the real estate, as well as the rules
prohibiting the transfer of land in favour of the church and monastery, typical of
medieval England. To circumvent such restrictions, trust management of the property
was devised, in which the owner of the plot of land and the person who produced and
benefited from the land was not exactly one person, but were formally the owner,
managing and operating the property for the benefit of another person.

Speaking from the point of view of this legal system, it can be seen that the role
and importance of the courts in the relationship of trust management was high, and
the courts chose this path from the point of view of justice in terms of avoiding
restrictions on the transfer of property to third parties [1]. This is because especially
when knights are in war or public service, as a result of their death or loss, their
property is entrusted to reliable management for the benefit of the knights 'family
members as well. Because it is known from history that the main large landowners
were knights, and such a way was considered beneficial for both the owner and the
founder.

In the case of British law, the first legal instrument for trust management was
the Trust Convention of 1535, which limited the powers of the courts due to
restrictions on trust management, the courts have addressed key issues related to
good governance.

At this time, it should be noted that one of the main features of the institution of
trust management of the property is the specific distribution of property rights. The
essence of this property right is that the person acting as the founder (settler)
determining the trust property to the other party, called the trustee, to manage the
property in the interests of one or more beneficiaries, ie the beneficiary; submits [2].
Although in the history of the United Kingdom this relationship has caused several
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problems in practice, measures to prevent such problems have been taken promptly
even at that time.

In the UK, court precedents have become particularly important as a result of
the subsequent formation of the institution of trust management of the property in this
regard. As a result of the development of this contractual relationship, special
legislation regulating the trust management of the property was adopted, including
the Restatements of the Law of Trusts and the Law on Trust Management in the
Several States. the laws are among them [3].

Under UK law, trust management is the consideration of trust-related social
decisions as symbolic-based automation. Here, social agents teach their technical
powers on how to act in response to the technical powers of other agents. Automating
this process can lead to automated trust negotiations. This is because the technical
means bind the trust by how the selection data is selected according to the rules set
by the social agents they represent. The concept and prospects of trust management
were expanded in 2000 to include the concepts of honesty, trustworthiness, fairness
and trust. The levels of trust, the content and context of the trust relationship are
provided by Grandison and Sloman.

The Web Services Trust Language (WS-Trust) brings trust management
to the web services environment. The main proposals remain completely unchanged.
The request confirming the web service will accept the request if there is
evidence of the claim (credentials) consistent with the web service policy.
Technical intermediaries can monitor each other’'s behaviour and respond by
increasing or decreasing trust. Such systems are collectively referred to as “Trusted
Database Management” (TBAC), and their application is studied for different
application objects.

Trust management in the UK is an important topic in online social networking.
To date, there have been several practical steps in the United States to ensure
reliable property management in business, including Trust Property Management, a
US company that has been managing property boutiques in Washington and New
Zealand since 2007. The company currently operates more than 250 residential
rental offices for more than 130 clients, and the company shows no signs of slowing
down with this activity [4]. Today, the company’s clients include Wellington, Australia,
Singapore, Dubai, Uganda, USA. and based in the UK. Trust Property Management’s
primary mission is to build excellent relationships with tenants and owners of property
management. Trust Property Management is responsible for its operations 24 hours
a day, 7 days a week. The company has strong practical experience in responding to
many of the issues that are leased and have been enforcing landlords and tenants
‘'mandatory requirements in accordance with the Housing Lease Act and the norms
of trust management.

Also, the American company Ray White Property Management is currently
engaged in the main activities related to the trust management of the property in the
business. Ray White Property Management is an international group of real estate
experts who find legacy in many places and was founded by Ray White, a resident of
a small town in the United States, who has run a business related to trust
management of property for the past century. , auctions, residential real estate sales,
property management, trade and business initiatives - even created key opportunities
in the development of maritime property specializations. The company covers areas
such as home lending, insurance and asset management. With an extensive network
of more than 1,000 offices around the world, every direction of Ray White is supported
by the knowledge and experience of every part of the company. These data can also
be used to assess the extent to which the practical action of the relationship
associated with this treaty is high in U.S. practice.
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Legislation and practice of the Russian Federation on the contract of trust
management of the property.

Legislative and practical relations related to the contract of trust management
of property have long been developing in the Russian Federation. The system of
legislation on trust management developed in this country also serves as a basic
model for our country.

The contract of trust management of the property is defined in the Russian
legislation as follows, the contract of trust management of the property is a type of
independent civil law obligations governed by the Civil Code of the Russian
Federation. Depending on its purpose, this contract can be included in the category
of civil liability for services.

Trust management of the property is a contract under which one party (the
founder of the management) transfers the trust to another party (the trustee) for a
certain period of time. The other party manages the property in the interests
of the founder of the said person. However, the transfer of property to a trustee does
not mean that the ownership of the property passes to a trustee.
The legal relationship between the founder of the institution and the trust manager
has no legal significance for the trust manager, they are free from the obligations of
trust management of the property. If the contract provides for a trustee, such a
management agreement is beneficial to a third party, respectively, the trustee and
trustee will be bound as a debtor and 3 persons. Also, the trustee enters into a
relationship with another third party over the property transferred to the trust
management.

References:

[1] HapsbiwkuHa, P. 1. (1965). NoBepnTensHas cO6CTBEHHOCTb B rpaxaaHckom npase AHrnum n CLUA. M.: BEK.

[2] Vasileva E.A. (2001). The civil and commercial law of the capitalist state. p.235.

[3] [|.Bushev. (2005). Kommercheskaya pravo zarubejnyx stran. St. Petersburg. pp.174-175.

[4] Ma, S., Wolfson, O., & Lin, J. (2011, November). A survey on trust management for the intelligent
transportation system. In Proceedings of the 4th ACM SIGSPATIAL International Workshop on
Computational Transportation Science (pp. 18-23).

[5] Vitryanskiy V.V. (2001). Obyazatelstva po doveritelnomu upravieniyu imushchestvo: ushchestvo i
harakternye priznaki. Household and law. Moscow. p. 433.

[6] Mirzaraimov, B. (2020). Effective Measures Of Preventing Due Process Paranoia In International Arbitration.
The American Journal of Political Science Law and Criminology, 2(11), 72-80.

[71 Akramov, A. (2020). Prospectives Of Trust Management Of Property In Uzbekistan. The American Journal
of Political Science Law and Criminology, 2(11), 143-150.

[8] Civil Code RF (GK RF) - Part 2. Chapter 53. Doveritelnomu upravleniyu imushchestvom.

9] V.A.Dozortsev. (2001). Doveritelnomu upravleniyu imushchestvom. Civil Code RF (GK RF). Chast vtoraya.

[10] Commentary to the Civil Code of the Republic of Uzbekistan: (second volume. 2013. p. 912, volume 2,
edited by HA Rahmonkulov and O. Akyulov.) Professional comments. T 2 / Ministry of Justice of the
Republic of Uzbekistan. T. Baktria press, 2013. 912 p.

[11] B.R.Topildiev. (2009). Civil law regulation of trust management of property. (Monograph) FA RU. Publishing
House of the Institute of Philosophy and Law. Ne201-2737 / 20019.

[12] A.P.Sergeeva, Y.K.Tolstoga. (2003). Civil law: Textbook.. p.102.

[13] Ma, S., Wolfson, O., & Lin, J. (2011, November). A survey on trust management for intelligent transportation
system. In Proceedings of the 4th ACM SIGSPATIAL International Workshop on Computational
Transportation Science (pp. 18-23).

[14] Sardor Mamanazarov, (2020). Legal issues of the role of supervisory board in governance joint-stock
companies. pp. 1100-1107.

[15] Akhtamova, Y. (2016). Protection of International Investments. Analysis of Certain Clauses in International
Agreements. Uzbekistan Case Study. Analysis of Certain Clauses in International Agreements. Uzbekistan
Case Study (March 25, 2016).



25. Dezember, 2020 o Miinchen, Deutschland e 15

DOI 10.36074/25.12.2020.v1.04

INNOVATIVE DEVELOPMENT OF THE
ENTERPRISE IN CRISIS

ORCID ID: 0000-0001-8718-0996 Demydchuk Liudmyla Bohdanivna
Ph.D., Associate Professor

of the Department of Entrepreneurship, Trade and Logistics

Lviv University of Trade and Economics

ORCID ID: 0000-0002-1125-8571 Sapozhnyk Dmytro Ivanovych
Ph.D., Associate Professor,

Associate Professor of the Department of Commaodity Studies and Expertise in Customs
Lviv University of Trade and Economics

UKRAINE

The global economic crisis, in the context of globalization of social and socio-
economic relations, has led to a reorientation of basic values in the world, has led to the
search for an acceptable model of economic development by EU countries. The model
of innovative development ensures national competitiveness and orients the national
economy of each country to long-term growth. Therefore, it has become the foundation
that determines the economic power of the country and its prospects in the world market.

One of the conditions for intensive economic development is investment. In
modern conditions, their effectiveness can be ensured only through the introduction
of innovations, so innovation and investment are closely linked. Based on the above,
the analysis of the process of transformation of investment into innovation is a
necessary element of the study. We will also consider the mutual movement of
investment and innovation in order to find variables, influencing which can be given
to investment innovation. The implementation of this task requires the study of
mechanisms that provide innovative investment in today's conditions.

Innovative type of development is characterized by shifting the emphasis to the use
of fundamentally new advanced technologies, the transition to high-tech products,
progressive organizational and managerial decisions in innovation, relating to both micro-
and macroeconomic development processes - creating technology parks, technopoles,
resource conservation policy all production activities, sophistication and servicing of the
economy. Objective changes in social economic development have led to a new model of
economic development, which is characterized by fundamentally new features and
priorities. Industries based on so-called "high technologies” as well as industries that
directly meet people's needs began to play an important role in society [2].

In times of crisis, the systems of economic functioning of enterprises are most
sensitive to changes in environmental factors. Negative phenomena in the economy,
first of all, affect the functioning of financial and industrial structures, small and
medium enterprises, at the level of economic development of the community as a
whole. In our opinion, the exit of Ukrainian enterprises from the protracted crisis will
be determined by the investment and innovation model. This model is designed to
complete the restructuring of the economy and accelerate its growth, achieve high
competitiveness in the world market by increasing exports of high-tech products [1].

Factors of macro- and micro-environment that most affect the functioning and
development of enterprises, the problems of economic development of enterprises at the
present stage, presented in [4], the problems of choosing investment and innovation
priorities for enterprise development in a crisis include: scientific technical, production
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and technological, organizational and economic, socio-economic, financial and
investment, environmental, legal and economic security problems of the enterprise.

The choice of investment and innovation priorities of enterprise development in
times of crisis will determine the company's position in the market, its capabilities and
threats to operation, type of production technology, attitude to foreign economic activity,
available opportunities for lending or investing activities. When choosing an investment
and innovation strategy for the development of the enterprise in a crisis, when market
growth slows down, the competitive position of the enterprise plays an important role. In
the case of a weak competitive position, the company is forced to focus on the
development and related sale of innovations. In the case of a strong competitive position,
the company has more opportunities, and therefore able to rely on the pooling of capital
and business, and therefore should prefer joint investment [2].

The problem with effectively allocating investment between potential
innovations is that the valuation always precedes the investment, and the investor's
error means either an incorrect assessment of the investment opportunities or that he
makes the assessment according to rules that do not provide the right solutions.

In relation to enterprises, innovation processes provoke a number of interesting
properties: they force enterprises to compete in time; contribute to the reduction of
the product life cycle; force companies to form markets by carrying out accentuated
marketing; encourage the organization to rethink its mission and management
structure, forcing companies to intensify the ingenuity of employees, form innovation
groups, revise the hierarchical structure of production, and so on. Understanding
these processes is important for effective investment in human capital and
restructuring of Ukrainian industry [3].

As we see, the innovative development of the country is characterized by the
widespread use of modern information technologies, computer systems, developed
infrastructure that provides national information resources, accelerated automation of
all areas and branches of production and management, creation and implementation
of innovations of various functional purposes. flexible system of advanced training
and retraining of qualified specialists. Thus, the innovative development of the
country, as well as enterprises, requires sufficient funding.

Conclusions. In order to concentrate financial resources and direct them to the
selected priorities, to unite producers of knowledge-intensive products and potential
investors, as well as to ensure the state order, it is necessary to organize not only
state centers of science and high technologies, but also large research and
production joint-stock companies. which, with the help of the state, could become
transnational companies doing their own basic and applied research.

Attention should be paid to the development of infrastructure, financial support
for science and innovation, through the creation and development of the state
innovation fund, the state fund for basic research, funds to support scientific
initiatives, financial and credit companies, venture funds.
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Given the strengthening of the national economies integration into the world
economy, one of the main conditions ensuring stable economic development of any
country is the introduction and optimization of energy and resource saving
innovations in the production activities of enterprises. At the same time, the use of
these innovations is relevant for processing enterprises due to the high level of
consumption of fuel, energy, raw and auxiliary materials [1-4]. However, management
of the energy and resource saving innovations at these enterprises is complicated by
the lack of investment in the processing industry as a whole, low efficiency of use of
the enterprise own financial resources, and high level of credit risk inherent in
innovation projects. In this regard, the priority in the development of the processing
industry is the constant modernization of production technologies, optimization of the
interaction of financial and credit institutions with processing enterprises,
development and implementation of the economic management mechanisms that will
ensure the most efficient use of the resources available for the enterprises [5-9].

One of the main problems in assessing the efficiency of innovations is the
uncertainty of the expected return. Due to the uncertainty of cash flows received from
the implementation of the energy and resource saving project, there is some risk of
investing in the energy and resource saving innovations [10-12]. To assess the risk,
it is advisable to use the coefficient of variation ("iota-coefficient") (1):

] = o
- - ™ (1)
where J is the iota-coefficient,
o is the standard deviation;
M is mathematical expectation of the estimated value.

For the draft measures (2):
_ ONPV
NPV’ 2
where oNPV is the standard deviation of the net present value from resource savings during
project implementation.

The standard deviation NPV of the project is determined using the theorem of
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the probability theory (3):

3)

n
D= ZD,
j=1

where D = ¢? is variance of the NPV project.
D = ¢} is variance of individual project measures. Then (4):

(4)
It gives us the iota-coefficient of the innovative project on the energy and
resource saving at a processing plant (5):

n n
Jnpy = Z sz /2 NPV;
- (5)
In the simplest case, if the "weights" of the measures that can be included in the

project have the same indicators (6):

0 = 0pp; NPV; = NPV, (6)
From (18) we obtain the ratio (7):
J= Jm
\/HF
(0
J=""/NpV, @)

where J,, is the iota-coefficient of the measure, which is equal to the ratio of the project
financing fund (CJ) to the cost of financing the medium-sized measure.

The obtained ratio is equivalent to (8):

_JFE
PrR =)0/ (8)

where PFR is the average risk of the insurer per firm;
JFE is individual risk of the firm;
n is the number of identical insured firms.

Thus, the risk of project implementation is lowered by reducing the average cost
of the measures included.

Thus, the effective management of innovative energy and resource saving
projects requires improvement of the management mechanism of the processing
enterprises, its focus on the program-target planning and flexible management
structures that ensure the development of these entities in a rigid competition and
constant changes in the environment.
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Henan Province covers an area of 167,000 square kilometers. It is located in
the middle-eastern part of China, in the middle and lower reaches of the Yellow River.
It is adjacent to Shandong and Anhui Provinces in the east, Hubei Province in the
south, Shaanxi Province in the west, and Shanxi and Hebei Provinces in the north.
Connecting the east with the west, connecting south and north. Henan is the core
birthplace of Chinese civilization. It has a long history and culture and rich resources.
It is the main production area of China's agricultural products and an important
province of mineral resources. It is also an important comprehensive transportation
hub and a center for people, logistics, and information flow.

Henan Province has a large population, abundant labor resources and a huge
consumer market. At the end of 2019, the province's total population reached 109.52
million, and the province's annual GDP reached 820.494 billion US dollars. In the
process of foreign economic and trade, it is not as good as the eastern coastal cities
have good geographical advantages, but since the reform and opening up, Henan
Province has achieved remarkable results in the actual use of foreign capital. In 1985,
the amount of foreign capital actually used was 0.057 billion U.S. dollars, which has
increased to 17.902 billion in 2018. US dollars, the average annual growth rate is as
high as 27.67%. In 2019, 214 new enterprises were established by attracting foreign
direct investment (excluding banks, securities and insurance). The actual use of
foreign direct investment was 18.727 billion US dollars, an increase of 4.6% over the
previous year [1-2].

Advantages of Henan Province in attracting FDI

Henan Province is the main production area of China's agricultural products and
an important province of mineral resources. It is also an important comprehensive
transportation hub and a center for the flow of people, logistics and information [6].

Traffic advantage: Henan has obvious advantages in transportation location.
Zhengzhou is an important railway hub in the country. Ordinary railways and high-
speed railways form a "double cross" intersection. Zhengzhou North Railway Station
is the largest train marshalling station in Asia, and Zhengzhou East Railway Station
is one of the largest high-speed railway stations in the country. At the end of 2019,
the province's railway operating mileage was 6,407 kilometers, and 1,728 kilometers
were high-speed railways with speeds above 350 kilometers per hour, ranking 1st in
the country.
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Communication advantage: The public telecommunication network of Henan
Province has an important strategic position in China. All natural villages with more than
20 households in the province are connected to 4G, realizing full coverage of optical fiber
access, and 5G coverage and large-scale commercial use are realized in urban areas
of all provincial cities. In 2019, the province’s post and telecommunications business
totaled US$100 billion, an increase of 50.3% over the previous year.

Agricultural advantage: Henan is China's main food production area. In 2019,
the province's total grain output was 133.908 billion catties, the grain planting area
was 10,734.54 thousand hectares.

Energy advantage: In 2019, the whole society consumed 336.4 billion kWh of
electricity and 276.6 billion kWh of power generation; raw coal output was 109 million
tons, crude oil output was 2.51 million tons, natural gas output was 296 million cubic
meters.

Disadvantages of Henan Province in attracting FDI

Although the use of foreign investment in Henan Province has developed
rapidly, there are still problems, such as the overall small scale of foreign direct
investment, unreasonable structure, excessive concentration of sources, and uneven
regional flow. All these will give Henan the use of foreign direct investment.
Investment brings certain adverse effects [4].

Unreasonable industrial structure of foreign direct investment: Foreign
direct investment in Henan Province mainly invests in the secondary industry in
Henan, while the proportion of investment in the primary and tertiary industries is
relatively small. In the secondary industry, foreign businessmen mainly invest in
labor-intensive manufacturing. The manufacturing industry chain is relatively short,
with low depth, weak supporting capabilities, and single projects. It belongs to the
primary development type, and it is difficult to form an industrial agglomeration effect,
let alone a strong one. The industrial clusters do not take advantage of the
development of the secondary industry; in the tertiary industry, foreign investors
mainly invest in the real estate industry, rather than investing in new industries with
good development prospects and financial services and other service industries.

The source of foreign direct investment is too concentrated: According to
the distribution of sources of foreign direct investment in Henan Province, it is found
that foreign direct investment in Henan Province mainly comes from Hong Kong,
Taiwan and other Asian regions, especially Hong Kong. The concentration of sources
makes Henan’s foreign direct investment too dependent on the economic
development of the Asian region. The situation, if the economic situation in Asia is
not good, it will cause great problems for foreign direct investment in Henan Province.

Single investment method for foreign direct investment: Henan uses a
single method of foreign direct investment, mainly concentrated in foreign-owned
operations and joint ventures, while other investment methods are few, and the
proportion of cooperative operations is getting smaller and smaller. For sole
proprietorships with high investment returns and advanced methods, both absolute
and relative amounts are significantly less than coastal provinces and cities.

Analysis of opportunities for Henan Province to attract FDI

Accelerating the pace of international industrial transfer: In order to save
labor costs and improve competitiveness, multinational companies have accelerated
the pace of industrial transfer to developing countries, and China has become a hot
spot for multinational companies to transfer industries. The rich resources, relatively
low labor costs, significant location advantages and broad market demand in the
central region constitute a strong attraction for foreign investment.
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Opportunities for industry and capital transfer in the eastern coastal
areas: The eastern coastal areas opened up earlier, and since the reform and
opening up, most of the foreign direct investment has flowed to the coastal areas. In
recent years, these foreign-funded enterprises have faced the problems of saturation
of market space and rising costs of land, resources, and labor. In order to reduce
costs and seek greater market space, they have eliminated a number of labor-
intensive and resource-intensive ones. The main industries are shifting to the inland
areas where resources, markets, and industrial foundations are well coordinated.
This provides favorable conditions for Henan to undertake the transfer of industries
and capital from the eastern region, improve the quality of foreign capital utilization,
and accelerate industrialization.

The threats of Henan Province attracting FDI

Unfavorable factors affecting China's absorption of international direct
investment in the international economy still exist: At present, world trade
protectionism is on the rise, trade frictions have intensified, and export restrictions
imposed by some countries on China have been increasing, making it more difficult
for China to export. This makes some export-oriented foreign-funded enterprises
cautious about investing in China. In addition, the expectation of the appreciation of
the renminbi also hindered the willingness of multinational companies to invest in
China to a certain extent.

The influence of domestic policy factors: In the early stage of reform and
opening up, China’s investment environment was far from the international level. In
order to accelerate economic development and attract more external funds, my
country provided various preferential policies to foreign-funded enterprises. After
joining the WTO in 2001, China's internationalization process has been greatly
accelerated, the advantages of foreign-funded enterprises in terms of policies have
gradually weakened, and various super-national treatments have been gradually
cancelled. At the same time, the Chinese government has strengthened the control
of high energy consumption, high material consumption and high pollution project
investment, which has reduced China's competitiveness in attracting foreign
investment to a certain extent [5].

Suggestions on enlarging the attraction of FDI in Henan Province

1. Further improve the investment environment.

On the one hand, infrastructure construction such as transportation and
communications should be strengthened, and the state's investment in major
infrastructure projects should be increased. At the same time, foreign investment in
infrastructure construction should be encouraged to establish a relatively complete
comprehensive transportation system. System; on the other hand, efforts to improve
the soft investment environment. Improve the legal system, strictly enforce the legal
system, protect the legitimate rights and interests of foreign-funded enterprises in
accordance with the law, strengthen the stability and transparency of policies,
improve government service levels and efficiency, strengthen the management of
investment promotion projects, and help foreign businessmen solve the process of
project approval and operation In order to create a favorable atmosphere for attracting
capital.

2. Guide the flow of foreign capital, adjust the industrial structure, and improve
the quality and level of foreign investment.

First, strengthen the technological transformation of traditional industries, guide
foreign capital to flow into high value-added industries, and promote technological
upgrading of traditional industries. Secondly, vigorously introduce high-tech
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industries, encourage foreign-invested enterprises to set up R&D centers in Henan,
and use Henan’s existing industrial advantages to promote the development of high-
tech industries such as software, optoelectronics, electronic information, new
materials, and biomedicine, and enhance industrial structure and competition force.
Finally, increase the service industry's ability to attract foreign investment, and
increase the proportion of Henan's service sector, especially in the modern service
sector [3].

3. Actively adopt new methods of attracting capital, broaden the channels for
attracting capital, and improve the level of attracting capital.

First of all, we should adapt to the requirements of economic globalization,
actively explore new ways to utilize foreign direct investment, promote the
development of cross-border mergers and acquisitions investment on the basis of
continuing to develop the original investment methods, and realize the diversification
of the use of foreign direct investment methods. Second, broaden the channels for
attracting investment, give full play to the important role of various non-governmental
organizations and enterprises in attracting foreign investment, and establish a benign
mechanism for attracting investment. Finally, speed up the construction of
development zones and industrial parks, make use of the good environment and
supporting facilities of the development zones, attract more foreign-invested new
projects and wholly-owned projects with high technical content, and further increase
the scale and level of foreign capital utilization.
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AHANITUYHWIA OrNAQ BOCNIHKEHHS
BHYTPILIHbOI BUMYLLEHOI MIFPALli

BineHcbka Mapraputa MukonaiBHa
acnipaHT Kadpeapu eKOHOMIKKU nignpuemcTea
LoHeubKult HayioHanbHUlU mexHi4YHUU yHisepcumem

YKPAIHA

MocTtaHoBka npobnemn. Cy4yacHUn CTaH BHYTPILWHBOI BUMYLLEHOI Mirpauii mae
AOCUTb [EeCTPYKTMBHI Hacnigkn, €Ki MOSICHIOKTLCA YCKMagHEHUM couianbHO-
€KOHOMIYHNM CTaHOBMLLEM B KpaiHi, HebaxxaHHSM poboToaaBLiB
npauesBnawToByBaTM BHYTPILWHLO MEpPeMilleHnx ocib, HebaXaHHAM HagaHHs B
OpeHay >KuTna, BIOCYTHICTIO (piHAHCOBOI AOMOMOrM TakMx OCIG y po3Mmipi
3abeaneyeHHs NOBHOUIHHOI XUTTeAiANbHOCTI Towo. OcTaHHIMM pokamu YKpaiHa
nocigae ogHe 3 NepLumx Micub B €Bponi WOoA0 KifIbKOCTi BHYTPILLHBO NepeEMILLEHNX
oci6 Ta ob6cary BHYTPIWHBOI BUMYLLEHOI Mirpadii, WO MNOB’Si3aHO 3 BOEHHO-
NONITUYHMM KOHpNikTOM Ha Cxopai YkpaiHu. PiBeHb BHYTPILLHBLOT Mirpauii HaceneHHs
3Ha4YyHO BfMBAE Ha BHYTPILLHI NPOLIECU PETIOHIB, YAM BUKITUKAE IXHIO TpaHCdopMaLlito
Ta Npu3BoAMTb A0 NposiBy AncbanaHcy OCHOBHMX acnekTiB iXHbOro oyHKLiOHYBaHHS.
OTxXe, NOLWyK WNAXiIB ONTUMI3aUii PiBHA BHYTPILLHLOT Mirpauii B YKpaiHi 4O3BONUTb
BM3HAYMTU NOTEHLUINHI NpobnemMu, ski BAHMKaTMMYTb Nig Yac mirpadii Ta nonepeguTtm
HeraTMBHI HacnigKu, WO MOSICHIOE aKTyanbHICTb AOCNIIKEHHS.

MeTolo cTaTTi € [OCnifAXeHHs CTaHy BHYTPIWHbLOI BUMYLLEHOI Mirpauil
perynioBaHHA BHYTPILLHbOI BUMYLLIEHOT Mirpauil.

AHania ocTaHHiX gocnigkeHe Ta nyb6nikauii. Npobnemamn BHYTPILLHBOrO
nepemillleHHs 0cib, noB’sA3aHMX i3 BOEHHMMM Oigmu Ha Cxoai YKpaiHi, 3anmanucs
Taki gocnigHukun: B. |Jlawenko, O. [. MNporHimak, O. M. banakipesa, O. B. lweHko,
J1. M.Jlora4oBa Ta iH. OgHaK, Ha CbOrogHi HEMae Li€BOr0 MexXaHi3aMy perynoBaHHSA
BHYTPILLUHLOT BUMYLLEHOT Mirpaui.

Buknag ocHoBHOro matepiany. BHyTpilHA mMirpauis HaceneHHs — Le NpupoaHin
npouec, sSIKM CynpoOBOAXKYETLCA NEPEMILLLEHHAM NEBHOT KiNIbKOCTI OCi6, NOB’A3aHUX 3
ocobuctumm motnBamun. Cutyadis, npu SKin BigdyBaeTbCa BUMYLLEHE NEPEMILLEHHS
BHacnioK Hebe3neKkn XXUTTIO HacereHHs, oTpMMana HasBy BHYTPILWHbLOI BUMYLLEHOT
Mirpadii. Ha xanbe, Takmin Bug Mmirpauil Mae BKpanh HeraTUBHI Hacnigku Ta 3Ha4yHO
3HWXKYE pIBEHb SIKOCTi XUTTA nepemiwieHmx ocib. TobTo, BHYTpIWHA Mirpauis — ue
cBigoMe, OOOpPOBINbHE PilLEHHSI HACENEHHN LWOoAO 3MiHM MiCcUS NPOXUBAHHS, B TOW
Yyac, K BHYTPILWHA BUMYLLEHa Mirpauis — Le BUMYLLIEHUN KPOK Yepe3 HEMOXITMBICTb
3anvwaHHs y nonepenHboMy MicCLi NPOXUBaAHHS.

Mpouec nepemiweHHs BuMyLLEeHO nepeMmiweHux ocib (BMO) BigbysaeTbes
Bi4MOBIAHO A0 BriaCHUX BnoAobaHb Ta MOXMMBOCTEN WOAO NpaueBrallTyBaHHS,
a[pKe BMTpaTHa YacTUHA Takux ocib 3HAYHO 30iNbLUYETLCA Yepes 3poCTaHHA BUTpaT
Ha opeHay >xuTtna. Ha xanb, daktnyHmim po3mip gonomorn BI1O 3 6oky gepxasu
3HAYHO BIOPI3HAETLCA Big dakTU4HMX BUTpaT. 3a pesynbTatamMu OOCHIAXEHb,
Oinbwicte BMNO o06upaTe Micus NPOXMBaHHS, MakCUManbHO HabNWxeHi Ao
nonepeHbLOro Micus NPOXUBAHHSA, L0 MOB’A3aHO i3 NOTPEDBOI Yy KOHTPOSOBAHHI
30epexXeHHs1 MarHa Ta 3 Hagiel Takmx ocib LWo4O0 HaMWBMAOLWOro pPo3B’A3aHHS
KOHQONIKTY Ta NOBEPHEHHS 4040MY.
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[docnTb BaxnuMBMM eneMeHTOM Yy BMOOPI Micus BHYTPILWHLOI BUMYLUEHO!
Mirpauii cTaB piBeHb ypOaHi3auii, ockinbku Hanbinbwa YactuHa BIMO npoxusana y
M. [oHeubk Ta M. JlyraHcbk. [aHa cuTyauia nos’a3aHa 3i CTepeoTUnom mpo
MOXINUBICTb SKHAWLIBMAWONO npaueBnawTyBaHHA Ta 6inbll BMCOKOI 3apobiTHOI
nnaTtn came y Benmkmx Mictax. Kpim Toro, Baxxnmsmm YHHMKOM BUOOpPY CTaB dhakTop
nepeMilLleHHS HaBYyanbHUX 3aKknagiB 3 OKYNnoBaHOI TEPUTOPIT, B AKMX HaBYanucs 4itu
poawuH, BigHeceHi go BI1O.

Ha >xxanb, 306ponHunin KoOHMNIKT B YKpaiHi Mae xapaktep OBroTpuBarnoi BirHi, WO
YHEMOXNUMBNIOE cTabinisauito cuTyauii 3 BHYTPIWHBbOK BUMYLLEHOK Mirpauieto Ta
pobuTh Lier npouec HEBU3HAYEHUM.

B pesynbTaTi nposegeHoro pocnigpkeHHs IEM HAH YkpaiHn, OCHOBHUMU
MOTUBaMU Y BUOOPI MicLs nepeMillleHHst € HacTynHi (puc.1).

BupiwanbHi chakropu y nepemiweHHi BMO Ha pisHi Teputopii, %
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MoxnuBicTb BUi3gy Mepeisg BrmakicTb MoxnuBicTb Bucoka sikicTb JlerkicTb PosBuHeHicTb KomdbopTHicTb
[0 poaniB nignpuemcTea Ao PO3MilLieHHs 6e3npobnemMHoro  XWUTTS Ha TepuTopii NpaueBnalTyBaHHs  iH(PACTPYKTYpU  MPUPOZHUX YMOB
iHwworo micTa nonepeaHLoro 3abesneyerHs nepemiLeHHs ans BNO nepeMiLLieHHs
MiCList MPOXUBAHHS KUTIIOM

Puc. 1. BupiwanbHi cpbaktopu y nepemiwieHHi BMO Ha pi3Hi TepuTtopii YKpaiHu
[2, c.220]

OTmxe, 3 puc.1 BMAHO, WO HaMBINbLW peneBaHTHUMU YMHHUKAMU BUMYLLIEHOT
Mirpauil HaceneHHs YKpaiHM € MOXNUMBICTb BMI3g4y OO poauvdiB  Ta nepeisq
nignpuemMmcTea OO0 iHWOro Micra, BigMOBIgHO, HAMMEHLU 3HAYYLWIUMW YMHHUKAMWN €
KOMAOPTHICTb NPUPOAHUX YMOB NepeMiLLLeHHSA Ta PO3BUHEHICTb iIHPPaCTPYKTYpy ANS
BMO.

3a pgaHumn MixHapogHoi opraHizauil 3 mirpadii, ctaHom Ha 30.11.2020 p.
3ararnbHa KifbKiCTb BHYTPIWHLO nepemiweHnx ocib 3 Kpumy Ta Cxogy YkpaiHu
cknana 1458 999 oci6. Mpwu ubomy, areHTcTBo OOH 3 nuTaHb Mirpadii Bigmivae, ao
HanGiNbLL BpasnMBMMM KaTEropiamMm HaceneHHsi € HacTynHi (puc.2).

MixxHapogHa opraHisauis 3 Mirpauii CUCTeMaTUYHO 34IMCHI0E (DiHAHCOBY
AO0MNOMOry HacCerneHHHo, AKi NocTpaXganun BHacnigok KoHNikty Ha Cxopai YkpaiHi. Tak,
3a gaHuMK pivHoI 3BiTHOCTI areHTcTBa OOH 3 NuTaHb Mirpauii, cTaHOM Ha 27 CiyHs
2020 poky 3a cTaTeBOK 03HaKo, Aonomory oTpumanu 225834 xiHkun (45%), 147741
yonoeika (30%) Ta 122362 gutuHmn (25%). Ane, He3BaxawuuM Ha QiHaHCOBY
niatpumky BIMO, BCiXx umMx nogen oxonntoe eamHe GakaHHs: HanaroguTy BriacHe
XUTTA y CBOIX JOMiBKaX 3i CBOIMW poavHaMM.

[epxaBHa cTpaTeria perioHanbHOro po3BUTKY nependadvae pO3po6Ky
creuianbHMUX MiKperioHanbHUX NporpamM Afs BUMYLLEHUX fnepeceneHuiB 3 MeTow
perysioBaHHA HaBaHTaXXEHHA Ha BENWKi MiCTa Ta HagaHHA 4OMOMOrn Y nepeMilleHHi
BIMNO wopo 3abe3neyeHHss NOCTINHONO NPOXUBAHHA B iHLWI perioHn YkpaiHu. TobTo,
AaHa nporpama nepeabayae po3pobKy 3axodiB wono Oinbw  piBHOMIPHOrO
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Hainb6inbw Bpa3nuBi kaTeropii HaceneHHs, ki nocTpaxaanu BHacnigok
3ponHoro KoHdnikty Ha Cxopi Ykpainu, ocid
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m JliTHi ntogu m [litn
BHyTpilLHBO NepemiLLeHi ocotu Mogu 3 iHBanigHicTio
B HenoBHi poauHu, 04OIOBaHi XiHKamu

Puc. 2. Hanbinbw Bpa3nuBi KaTeropii HaceneHHs, AKi NocTpaxpanu
BHacniaokK 3ponMHoro KoHdnikty Ha Cxoai YkpaiHu
Lxxepeno: nobydoeaHo asmopom Ha OcHosi [1]

poamiweHHa BI1O. Kpim Toro, MiHicTepcTBOM couianbHOI NONITUKM  YKpaiHu
nepenbaveHo po3pobky nporpamu npauesBnallTyBaHHA Ta NPOdECIHOro HaB4YaHHS
BMO. OpgHak, Ha Xanb, Ha npakTuui iCHye OocuTb GaraTo NporanuvH y YacTWHI
peani3auii uMx nporpam, 4Yepes WO BUHMKaKOTbL Npobrnemu, gaki BM1O He B 3mo3i
BUPILLNTN CaAMOCTINHO.

3Baxkaloun Ha BuLLe3a3HaYeHi acnekTu, BUMYyLLEeHa BHYTPILLHA Mirpadis Bigirpae
3HAYHy posSib Y PO3BUTKY peErioHiB. PeryntoBaHHA BHYTPILHbOI BUMYLLEHOT Mirpauii
MOXNMBE BUKMIOYHO 3a ydacTi gepXaBu 4vepe3 po3pobKy [LiEBOr0O MexaHi3amy
NIATPUMKN BHYTPILLHBO NepeMileHmnx ocib Ao Ta nicns HabyTTa HAMKM Takoro cTaTycy,
3abesneyveHHs ix 6e3ne4yHnMn ymoBamu XUTTS Ta piHAHCOBOI MigTPUMKW. Aaxe,
BO€EHHI Aii Ha Cxopai YKkpaiHu € Hacnigkom, nepul 3a BCe, NONITUYHMX NPOTUPIY, B
pesynbTaTi SKMX CTpaXxdae HaceneHHa QaHoro perioHy. To X, 3abesnedeHHs
0e3MeyYHOCTi XUTTA HaceneHHsa Ta 3a40BOSEHHS nepluoyeprosux notped BI1O mae
OyTn B npioputeTi niaTpumkm BI1O.

CnncoK BUKOPUCTAHUX mKepen:

[1] ArentctBo OOH 3 nuTaHb mirpauii. [lonomMora HaceneHHto, WO NocTpaxaarno Big KOHGMIKTY B YKpaiHi.
BunyyeHo 3 https://iom.org.ua/sites/default/files/iom_ukraine_assisatcne_report_december_2019-
january_2020_ukr.pdf

[2] HosikoBa, 0.®. (2018). BumyweHa Mirpauis BHYTPILLHbO NEpeMilleHnx ocib: cTaH, npobnemu, Wisxu
po3B'a3aHHst. Mpobnemu ekoHomiku. Bun. Ne3 (37). C. 217-225



25. Dezember, 2020 ¢ Miinchen, Deutschland e 27

DOI 10.36074/25.12.2020.v1.08

ATECTAULIMHE OUIHIOBAHHA NEPCOHANY B NMPOLECI
YMNPABJ1IHHA PE3YJNIbTATUBHICTIO OPTAHI3ALII

ORCID ID: 0000-0003-4131-843X TpyTt Onbra OnekciiBHa
AOKTOP EKOHOMIYHUX HaYK, OOLEHT, 3aBigyBad Kadheapn MeHeKMEHTY
JlbgigcbKUlI MoOp208€esIbHO-EKHOMIYHUU YHIeepcumem

YKPAIHA

YnpaBniHHA pe3ynbTaTUBHICTIO OpraHisayil HenepepBHU NpPoLEeC, SKUM NOMYHO
OXOonnwe Ail Ta npoueaypu NIHINHOMO MeHeXepa B €4VHWA MaHUIOr 3a JIOriKo
OCMUCIEHOI [JiSNbHOCTI: Big (OOPMYIOBaAHHA UiNen OO0 KOHTPOMNK AOCArHYTUX
pesynbtatiB. Ak 3a3Havae Piyapg 0. 3oai y npaui  “brogxeTyBaHHS
pe3ynbTaTUBHOCTI”, OLUiHKa pe3ynbTaTMBHOCTI € ICTOTHUM €efleMEHTOM npoLlecy
ynpaBniHHA pe3ynbTaTMBHICTIO: BOHa 3aBepLlye Mpouec, Adakludu Bignosigi Ha
KNKYOBIi MUTAHHA pe3yrbTaTUBHOCTI: “4n gobpe mu npautemo? ” i “un gobpe mu
nonpautoBann?” [2].

Cuctema ouiHoBaHHS nependadyae NocTinHUIA MOHITOPUHI Pe3yrbTaTUBHOCTI,
AKMA MOBUHEH OpPIEHTYBATUCA Ha Y3roaXeHi 3aBAaHHs, nnaHu pobiT, pO3BMTOK
nepcoHany opraHisadii Ta ygockoHaneHHs ii 6isHec-npouecis. Npouec nocTinHoro
MOHITOpPUHIY nepenbadae npoBedeHHs HedopmanbHUX OBroBOpeHb AOCATHYTUX
pesynbTaTiB, OpMarbHi MPOMKHI NepeBipkX, odiulinHi aTtecTauii. [MpoTarom BCbOro
POKy, 0cOBnmMBO Mig 4Yac MPOMIKHMX MEPEBIPOK, NOTPIOHO nepernsgaTtv Nocagosi
npodini n iHgMeigyaneHi Lini BiANOBIAHO 40 3MiH Y AiANbHOCTI opraHisauil.

dopmanbHi atectauii ognH abo aBa pasu Ha pik HeobxigHi. Lle momeHTm
MaKkCUManbHOrO  30CEPEPKEHHST HA  HaMBaXXNUBIWKMX MNUTaAHHAX  MOTMBaUl,
NPOAYKTUBHOCTI, PO3BUTKY CMiBPOOITHMKIB. ATecTauii AaloTb MeHemkepam |
npauiBHMKaM MOXMMBICTb OBroBOpUTU HamBaxknueiwi npobnemun ocobucticHoro
3pOCTaHHA i MigBULIEHHA BnacHoOl pesynbTaTMBHOCTI. Lle moxnmeicTb gianory —
ABOCTOPOHHbLOI KOMYHiKaLil 3 NpMBOAY NPUMAELLHIX cnpa., nig 4Yac kol hopMy€eTbCS
OCHOBa ManbyTHiIX nnaHiB pobiT i po3BUTKY NepcoHany opradisauii. PopmanbHi
aTecTauii He 3aMiHITb HehopManbHMX abo NPOMIKHUX 0BroBOpeHb AOCATHYTOro
nporpecy. OfHaK, BOHW € BaXNVBUM €NleMEeHTOM ynpaBniHHA pe3yrnbTaTUBHICTIO. IX
MOXHa MOPIBHATW 3 iHBEHTapu3aui€to: Bce, Wo BXe Biadynocsa, 6epeTtbcsa Ha 061K,
wob cnnaHyBatM mamnbyTHe. Kpim TOoro, cpopmanbHi atectauii HeobXigHi, SKLIO
cniBpobiTHMKIB NOTPIGHO paHXyBaTK 3a pe3ynbTaTMBHICTIO 3 METOK onnaTtu npawi
BiNOBIAHO OO BHECKY Y CninbHy cnpasy [1].

Y npaktuyi 3apybikHOMO MeHeMKMEHTYy aTecTauis cniBpobiTHMKIB 3a
pe3ynbTaTUBHICTIO Nepecrigye Aekinbka uinen:

* MOTMBAUit0: 3ab6e3nedYeHHs NO3UTUBHOIO 3BOPOTHOrO 3B’A3KY, BU3HAHHSA |
BUHaropoga, CTBOPEHHA YMOB [fs noganbloro npodecinHoro 3pOoCTaHHS;
HaflaHHA npauiBHUKAM MOXMMBOCTI CaMWUM KOHTPOMIOBaTU pe3yrbTaTUBHICTL Ta
PO3BUTOK;

* PO3BUTOK: CTBOPEHHA OCHOBMW A5 PO3BUTKY | PO3LIMPEHHA Y MpauiBHUKA
MOXIMBOCTEN BUKOHYBATU POBOTY SIK HA HUHILWHIM nocagi, Tak i Ha 6yab-AKin iHLWIn,
SKY BiH B MEPCNEKTUBI Mir O1 3aiHAT;.

* KOMYHiKaLit0: CTBOPEHHS ABOCTOPOHHLOrO KaHany obroBOpeHHs nmocagoBuX
dYHKLUIN, O4iKyBaHb, B3aEMUH, NpodecCinHMX Npobnem i nparHeHb.
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Kpim Toro, arecrtauili MOXyTb MNOCNYXWUTWU OCHOBOK Af1 paHXyBaHHA
CniBpOBITHMKIB 3a pe3ynbTaTUBHICTIO, OCOBMMBO SKLO PEUTUHIM MOTPIOHI Ans
BigpagHol onnatu npadi [2, 3].

BapTto 3asHaunth, WO aHanoriyHi uini nepecnigye i atecrauia nepcoHany B
YKpalHCbKMX oOpraHisauisx Ta Ha nignpuemctBax. [lpoTe pgewio iHakwe BOHU
IHTEPNPEeTYTLCH BITYN3HAHUMN BYEHUMU B LLAPUHI MEHEKMEHTY nepcoHany. Tak,
B HaAyKOBMX MpausX POCIMCbKMX Ta YKPaAiHCbKMX BYEHMX ONOK Uinen po3BUTKY
NIAMIHIOETLCA TPYNOK UiNen agMiHICTpaTMBHOIO XapakTtepy, Lo Bigasepkantoe
NepeXxnTkn agMiHiCTpaTUBHO-KOMaHAHOI CUCTEMM ynpaBniHHA. B npauax GinbLlocTi
YKpalHCbKMX HayKOBLB BMOKPEMISIIOTb TaKOX TPWU FPpynu Linen: agMiHiCTpaTuBHY,
iHpopMauiHy, MOTMBALINHY. 3a CYTHICTIO BOHM NepenniTarnTbCs 3 PO3rfsaHYTUMU
HaMM BUwe, NPoTe, Ha Hawy AyMKy, Binbll NpaBUSIbHUM € 1X TpaKTyBaHHS B
3apyOiKHOMY MEHEIXXMEHTI, OCKIfIbKM TaM BOHWM Oinbll MOBHO BigA3epKaniolTb
npu3Ha4YeHHA aTecTauil nepcoHany B NpoLeci yrnpasBniHHA pe3ySibTaTUBHICTIO.

Cuctema aTecTauiiHOro OUiHIOBAHHA MepcoHany CKnagaeTbCcs 3 TPbOX rpyn
AaHUX: WO OUiHIETLCA (pe3ynbTaTh, MOBeAdiHKa, YCMiXM); $SK OUHIETLCS
(Nnpouenypw); 3a 4ONOMOIOK YOro OUiHETLCS (MeToan) [4].

ATecTauinHa oOuiHKa [a€e MOXNUBICTb BUPILLINTL Taki KagpoBi 3aBOaHHS B
npoueci ynpaBniHHA pPe3yrbTaTUBHICTIO: OUIHMTM NOTeHUian Ana npocyBaHHA i
3HMXKEHHA PU3NKY BUCYBaHHS HEKOMMETEHTHUX CHIBPOBITHMKIB;, ONTUMI3yBaTH
BUTPATU Ha HaBYaHHA; NIATPUMYBATK Yy CRiBPOBITHMKIB NOYYTTS CnpaBeaSIMBOCTI Ta
nigBuwyBaTt  TpyAaoBY MOTMBALilO; OpraHidyBaTM  3BOPOTHUM  3B'A30K  3i
cniBpobiTHMKaMu; po3pobnaTh KagpoBi NPorpamMm HaBYaHHSA | PO3BUTKY NepcoHany.

Y axoBin HayKoBiN niTepaTtypi 3 MEHEKMEHTY MnepcoHany BYEeHUMMU
AOCTaTHbO CUCTEMHO i FPYHTOBHO BWCBITNEHI NWTaHHA WOAO npouegypyu Ta
anropuTtMy OLIHIOBAHHA pe3yrbTaTUBHOCTI nepcoHany. ANroputM OUiHIOBaHHS,
3okpeMa, nependavae: BUSBUTU OOCATHEHHS i Npobremun npauiBHUKIB; BUSHAUYUTK iX
CUNbHI | cnadki CTOPOHK, a TaKoX SAKOCTI (3HaHHS, HAaBUYKK, 34i6HOCTI, TN NOBEAIHKN
TOWO), WO BNMMBaKOTb Ha BUKOHAHHA Cnyx6oBMx 06OB’A3KIB, i CTymiHb iX
BiQMNOBIAHOCTI BMMOram nocagu (poboyoro Mmicud); gatm pekoMmeHnpauii  ans
NOAONAHHA HasfABHMX PO36GiKHOCTEN, NPO CNOCOOM 3a0XOYEHHA (MOoKapaHHS),
nocagoBi NepeMilleHHs, NigBuULLeHHA KBasidikaii i pO3BUTOK.

[ocsarHeHHs uinen artectauil MOXNIMBO TiflbkM Yy pasi  AOTPUMAHHS
MeHeaKepaMmn NPUHLKUNIB HAYKOBOCTI, 06’ €KTUBHOCTI, cCnpaBeanBOCTI, 4OCTYMHOCTI,
rMacHOCTI, CUCTEMATUYHOCTI i BCEBIYHOCTI.
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Bowko IpuHa MuxannisHa
AcnipaHT kadeapun eKoHOMIKM nignpuemMmcTBa
OO0ecbkul HauioHanbHUU noaimexHiYHUU yHisepcumem

YKPAIHA

CyyacHi MoOXnnBOCTI iIHPOPMaLiMHO-KOMYHIiKaLiMHUX TEXHOSOrIN 403BONSAIOTb
nignpuemcTeamMm 3MiHIOBaATM CBOK AiSANIbHICTb, CTBOPHOBATM HOBI NPOAYKTM Ta
nocnyrn, egekTuBHille B3aeMoAiaTM 3 KnieHTamu. Baxnuee 3HayeHHs Ans
edeKTMBHOCTI UMdpoBOi TpaHcdopMmauii MaloTb Gap'epn, 3 SKMMU CTUKAKOTbCSA
cy0'ekTM NigNPUEMHUNLBLKOT OiANbHOCTI, Ta WNSAXU iX nogonaHHda. bap'epammn Ha
Wsaxy undpoBun TpaHcgopmauil BUCTYNakTb Taki sBMLLA | NpoLecu CcydacHol
YKpalHCbLKOI AiNCHOCTI.

Mepwnn OGap’ep UuUe Hey3rogXeHicTb 6i3Hec-Uinen i uUinen unppoBux
nepeTBOpPEHb NpeaCcTaBHUKIB pidHMX cnyx06 Ha nignpuemcts. Cnig maTu Ha yBaasi,
WO pi3Hi TemMnn uudposiszalil MOXYTb NPU3BECTU OO0 BiABOMIKAHHSA Big OCHOBHUX
Bi3Hec-NpoueciB i MOXYTb MOWKOAUTM NIANPUEMCTBY LIBMOKOMO OTPUMaHHSA
pes3ynbTarTiB.

Opyruin 6ap’ep ue [opoxHeya UMEPPOBUX MNEpeTBOPEHb i cneundivyHun
MOparnbHUMA 3HOC LM POBUX NPOAYKTIB i nocnyr. [Nepewkoaa, 3 AKUM CTUCKAETbLCS
3pina opratisauis npu undpoBin TpaHchopMauil — nakeT nocnyr BnpoBagKeHux IT-
pilleHb. Y uUbOMYy BMMaaKy KOMMaHii CTUCKalTbCca 3 npobnemoto iHTerpadii
UMdpPOBUX pilleHb B paMKax €OWHUX HaCKPiI3HUX MPOLECiB, OHOBMIEHHS CUCTEM,
MOpPanbHOro CTapiHHA piweHb. [1]

MoxHa Buginutn ©ap’ep MoparnbHOI HEroToBHOCTI CNiBPOOITHMKIB A0
3MiHM OpraHi3auinHuX CTPyKTyp, HebaxaHHa ©OpaTu yyacTb B LUGPOBUM
TpaHcdopmauii abo npodeciiHa HEroToBHICTb A0 HUX. ONa BUpIlIEHHS Ui€i
npobnemu OOUiNbHO NPOBeCTU ceped POBITHUKIB pO3’siCHIOBanNbHy poboTy, sika
3mMofentoe niacymku TpaHcdopmauil B MNO3MTUBHOMY Kntodi. Hanpuknag
NPOBOAUTU MOTUBYIOYN TPEHIHIN, CEMIHApU Ha SKUX OBroBOPHETLCHA CKMNALHI
MOMEHTU uundposisauii. [2]

Lle ogmH 6ap’ep undpoBoi TpaHchopmaLii NigAPUEMCTB Lie BUKOPUCTAHHS
3actapinux TexHosnorin. llignpuemcTea BUTpavalTb BeNMYE3Hi rpowi TiNbKu
Ans NigTpuUMKK i 06CnyroByBaHHS CBOIX 3acCTapifiux TEXHOMOrin, sKi BXe He
nNpUHOCATL NpUBYTKY | He 3aaTHi niaTpumaTtn uMdpoBi npouecu, 3aTpebyBaHi
Ha puHKY. Y OGinbwocti ¢ipm 36epiraetbCa KOHCepBaTMBHA Npupoaa
KOpnopaTuUBHOI KyInbTypu, sika 0OyMOBrEeHa HecTayeto 3HaHb i HABUYOK B obGnacTi
digital GisHecy.

KoxeH 6Gap’ep Moxe OyTm nogonaHUMM KOMMSIEKCOM 3axofiB, $Ki B
Hanbnmx4yomy ManbyTHbOoMy OyAyTb BKMIOYEHI B MexaHisaMm  undpoBoi
TpaHcdopmadil. Baxnueun BNIMB MaloTb 3axoau, siki peani3ytoTbCa OepXKaBoto |
CNpsIMOBaHi Ha PO3BUTOK LIMAOPOBOT EKOHOMIKN KpaiHW.
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Hey3romKeHHiCTb BisHec- . .
NPOLIECIB | Linei Ly poBiuX po3pobka uiTkoi cTpareri Ldposoi
NepeTBopeHb TpaHcgopmaLyii B ikomy BpaxoaHi Bei GisHec-
notpebu nignpuemcTaa

BMCOKa BapTICTb LM pOBHX

nepeTBOPeHb | cneungiyHni

MOpanbHWiA 3HOC LMdPOBUX
NPOAYKTIB | NOCAyr.

BMKOPUCTaHHS NOBHOYHKLOHANBHUX
0€e3KOLLUTOBHUX BEPCIN CUCTEMU

MOparnbHa HETOTOBHICTb CMIBPOBITHUKIB A0

3MiHY OpraHi3aLyiiiHuX CTPyKTyp Ta LcpoBO HaBYaHHsi CniBpOGITHMKIB HaBWYkaM poboTh 3
TpaHcopmaLii HOBUMU TEXHOMOTIAMU

3aKyniens TexHonorin GinbL NPoCTUX B
BMKOPUCTAHHI, L0 NiABMLLYIOTb AKICTb

obcnyroByBaHHs! 3aMOBHWKIB i / B0 NPUCKOPIOKOTh
aHani3 AaHux.

3acrapini TexHosorii Ta
KOHCEepBaTUBHICTb KOPNOpaTUBHUX
LliHHOCTEM

Puc. 1 Bap’epu Ta WNAXKU IX BUPiLLEHHA
(cchopmosaHO agmopom)
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EKONOTYHUU OBJIK AK YACTUHA OBJIKOBOI
CUCTEMU NIANPUEMCTBA

MenbsiHkoBa Jlroamuna BacuniBHa
aoueHT kadeapw obniky Ta onogaTKyBaHHSA
HaujoHanbHul yHisepcumem biopecypcig i npupodokopucmyeaHHs1 YKkpaiHu

HepskiHa AniHa PycnaHiBHa
3006yBay BULLOT OCBITU €KOHOMIYHOIO (hakynbTeTy
HaujoHanbHul yHisepcumem 6iopecypcig i npupodokopucmysaHHs YKkpaiHu

Mypra Biktopis BikTopiBHa
3006yBay BULLIOT OCBITU EKOHOMIYHOIO (hakynbTeTy
HaujoHanbHul yHisepcumem 6iopecypcis i npupodokopucmysaHHsI YKpaiHu

YKPAIHA

3 KOXHMM pPOKOM MNIABULLYETbCA aKkTyamnbHICTb NUTaHb 3abpyAHEHHS
HaBKOSTMLUHBOIO cepeaoBuLLa Ta rnobanbHNX eKonoriYyHMX Npobnem, Wwo 3yMOBIEHI
He BigMoOBigaNbHUM CTaBIIEHHAM NIOACTBA OO PECYPCHUX MOXIMBOCTEWN MIIaHETMW.
OaHUM i3 BMPILWEHHAM LMX NUTaHb € NiABULEHHS yBarn WoA0 HacniakiB gignbHOCTI
nignpuemcTea 4O OOBKINAA Ta NOLWYKY iIHCTPYMEHTIB ynpaBniHHSA, Wo 6a3yroTbCca Ha
npUHUMNax CTINKOro pO3BUTKY.

B cBowo yepry ue nigkpecntoe posib ekornoriYHol iHgopmauil, aka Bigobpaxae
CTaH efleMeHTIB HaBKOSIULIHBbOIO cepenoBuLla, 1X B3aEMO3B'A30K i 3aKOHOMIPHOCTI
po3BUTKY. HeobxigHicTb Takol iHopmauii 4O3BONUTL OLHWMTM 3aranbHUA CTaH
eKOoJIorivyHOI cuTyauil Ta npuruMaTn pauioHanbHi  yNpaBniHCbKi PiLLEHHA BiAHOCHO
OTOMYKOHOro JOBKINNA.

EkonorivyHa iHdpopMmauis Bigirpae Baxnuee 3HavyeHHs Ans MiHictepcTBa ekonorii
Ta npupoaHux pecypci, MiHicTepcTBa OXOPOHW HABKOSULIHBOIO MNPUPOAHOro
cepegoBula Ta iHWMX Cy6’eKTiB, WO KOHTPOMOKWTL CTaH HaBKOMULLHBOIO
cepegosuLla.

MnTaHHa BNNAMBY aHTPOMNOreHHOl AiSNbHOCTI Ha OOBKIMNA Ta €eKoroniyHol
AisnbHOCTI nignpuemcTBa B Byxrantepcbkomy 061Ky posrnggany y CBoi 3 npausix
BopoHoBcbka O.B., ladran JI1.C., Xyk B.M., 3amyna |.B., InbivoBa O.B.,
KupcaHosa T.A., CaxHo JI1.A. Ta iHLi.

Ockinbkn Byxrantepcbkuin 06k po3kpuBae i cuctemaTudye iHpopmadio nNpo
onepauii nignpvemctBa Ta 3abe3nevye MNPUAHATTA YNPaBRiHCbKUX pilleHb, TO
€KOHOMIYHY CUTyalil0 MOXHa MNOKpalUTU 3a paxyHOK MpaBuribHOro nigxogy Ao
ynopsaaKyBaHHS Ta po3wwmpeHHst 0bnikosol iHpopmaLlii.

Mg "ekonoriyHMM 0B6NIKOM" SIK EKONOro-eKOHOMIYHOK KaTeropiero cnig po3ymitu
npouec po3ni3HaBaHHS, OUIHIOBaHHA i Nepefadi ekonorivyHol iHpopmadii, wo gae
MOXIMBICTb KOPUCTyBayaM Takol iHopmauil KOMNETEHTHO NPUMMATK pPILlEeHHS |
dopmyBaTU CygKeHHSA [2, c. 228].

Mpobnemun po3BuTKYy ByxranTepcbKkoro obmiky eKonoriYHol AissnbHOCTI NEBHO
MiIpOl0 MOB'sAI3aHi 3 PpopMyBaHHAM TEPMIHOMNOrYHOro anapaTty Ta 0CoOGIMBOCTAMM
TPaKTyBaHHA PI3HUMKU TpynamMy KOPUCTYBadiB HOBUX MOHATL. Ha cborogHi Hemae
OAHO3HAYHOro BU3HA4YeHHA ByxranTepcbkoro 0bniky eKonoriYHoi AisnNbHOCTI
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O. B. BopoHoBCbka BBaxae€, WO ekomnoriyHmm obnik — ue npouec 36opy,
peecTpauii, ysaranbHeHHsi Ta BigobpaxeHHs iHdopmauii nNpo ekonoriyHi Ta
NPUPOAOOXOPOHHI BUTpATU, MNPUPOAHUX aKTMBax Ta pes3ynbTaTtiB  AisnbHOCTI
rocnogaptotoumx Ccy0'ekTiB 3 MeTOK YynpaBniHHA Ta BMU3HAYEHHS CYKYMHOro
noTeHuiany 3 ypaxyBaHHAM ekonoriyHux daktopis [1, c. 302]. ABTop noB’sa3ye
eKonoriyHnn Ta diHaHcoBUK O6nNiK, ampke iX NOeaHaHHA cnpusde (OpMYyBaHHIO
eKororivyHol iHdopmallii.

[o cknagoBux ekomnoriyHoro o6niky BiQHOCATLCA aKkTMBKM, 3000B’sI3aHHA,
BUTPaATU Ta [xepen @iHAHCYBaHHA, a OCHOBHWMW nepeaymMoBaMn BeAEHHS
Oyxrantepcbkoro o6miky ekonoridHol AissnbHOCTI €:

1) onepadii, ski noB'A3aHi i3 B3aemofi€eld 3 HaBKOMULIHIM NPUPOAHUM
cepefoBULLEM, a TaKOX MOro BNIMB Ha DiHAHCOBI pe3ynbTaTy;

2) iHhbopMaLiito NPO eKONOriYHY AiANbHICTE NignpueMcTaa NOTPeObYOTh 30BHILLHI
KOpUCTyBayi 418 NPUAHATTA pilleHb Wwoao nobyaoBm NapTHEPCLKUX BIGHOCKH;

3) OTPUMaHHA KOHKYPEHTHUX nepeBar 3a yMOBW BMPOOHMLTBA €KOSOriYHO
YUCTOI NPOAYKLUT;

4) GyxranTepcbkun 06K €KOSoriYHoI AisNbHOCTI € 3acoboM OOCArHEeHHs
CTIMKOro pO3BUTKY EKOHOMIKW.

Poarnsgatoum yHKLUiT ekonoriyHoro obniky MoXxxHa BUAINUTY Taki:

- Peryniotoda (3abesneyeHHs1 piBHOBArm Mk €eKoCUCTeEMaMu B  CiflbCbKUX
MicLeBOCTSAX, 36epexxeHHsa arponaHalwadTis);

- KoHTponbHa (3abe3neyeHHs eKkonoriyHoi  ©e3neku, pauioHanbHe Ta
edreKkTUBHE BUKOPUCTAHHS NPUPOAHUX PECYpPCIB).

ExkonoriyHmn  ob6nik  TakoXX MOXHa po3rnsgatm Sk OAMH i3 YMHHUKIB
KOHKYPEHTOCMPOMOXHOCTI  MigNpUEMCTBA, aaXe B HbOMY MOXe MICTUTbCH
iHbopMaList NpPo pauioHanbHUM PO3NoAin NPUPOLHUX PEeCcypCiB Ta IX BUKOPUCTAHHA,
€KOMNOriYHICTb  BUPOBNEHOoT npoaykuii, BuAiNeHHs npobrnem, nOB'sI3aHUX 3
€KOJTOrNYHNM PU3MKOM Ta KOHTPOSTb BMNIMBY HA HABKOMULLHE cepefoBULLE.

BucHoBkK. OTxe, NUTaHHS eKkonoriyHoro obniky B YkpaiHi 3anuwaetbcs 4o
KiHUs He BMBYEeHMM Ta noTpebye Ginblle HaykoBUX ocnigkeHb. Ha Haw nornsag,
cuctema obOniky eKonorivyHol AisAnbHOCTI Mae ckrnagatvca 3 00niKy eKonoriYHuX
BUTPAT, EKOHOMIYHNX 3060B’A3aHb, 3BITHOCTI NPO NPUPOSOOXOPOHHY AiSNbHICTL Ta
oKepen (iHaHCyBaHHS.

BBaxkaemo, o 06’egHaHHA hiHAaHCOBOro Ta eKosoridyHoro obniky 3abeaneunTb
HeobXiaHO iHhopMaLLiEr0 KePIBHULTBO ANS TPUAHATTA YNpaBniHCbKUX PilleHb LWoa0
3MEHLUEeHHA HeraTUBHUX HacnigKiB [iSnNbHOCTI NigNpUEMCTBA Ha HaBKOJULLHE
cepefosuLle BiANOBIAHO A0 YNHHOMO 3aKOHO4AaBCTBA.

Cnncok BUKOpUCTaHUX mKepen:
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3ACTOCYBAHHA CUCTEMHOIO Nigxoay B
YMNPABJIHHI TEXHONOIN4YHUM OHOBJIEHHAM
MALWLWUMHOBYAIBHUX NIANMPUEMTCB

CgsictyHoB Onekcin CeprinoBuy
KaHA. eKOH. HayK, LOKTOPaHT
XmernbHUUbKUU HauioHanbHUU yHisepcumem

YKPAIHA

MocTynanbHW PO3BUTOK MaLLUMHOBYAIBHOIO KOMMMEKCY YKpaiHM Ta Noro Buxig,
Ha K4YoBY Mo3uuito y 3abesneyeHHi (opmyBaHHS iHAYCTpianbHUX, HayKOBO-
TEXHOSNOrMYHMX OCHOB €KOHOMIYHMX TMpOLeciB KpalHM BUMarae oOCy4YaCHEHHS
MaTtepianbHOTEXHIYHOT 6a3u nignpMemMcTB MalwumMHobyadiBHOI rany3si. HeobxigHoto
YMOBOK € po3pobka cucTem ynpaeriHHs, SKi 3aaTHi 3abe3neunTtn aganTauito
TEXHOSIOMNYHOr0 OHOBMEHHSA [O CBITOBOrO PiBHA MPOMMCIIOBOro BMpOOHMUTBA Ta
NPOTUCTOSIHHA BUKNMKaM TypOyneHTHOro 30BHIWWHBOrO cepegosuwia. CknagHa
€KOHOMIYHa cuTyalis B nepeBaxHin BinblUOCTi KpaiH CBiTY, 6araTo TEXHOreHHUX
aBapiv Ta eKonoriYHMx kaTactTpod niagTBEPLKYHOTb BACHOBKN BYEHUX | MPAKTUKIB, LLO
NPUYNHOK MOCTIMHMX 30BHILLHIX 3arpo3 CbOroAHILHbOMY Ta ManOyTHIM MOKOMIHHAM
€ HenpaBuibHa OiSNbHICTb JTIOAUHU NPOTAroM TpUBAnoro nepiogy 4vacy.

Mmo6Ganisauia Ta iHTerpauis couianbHO-EKOHOMIYHUX NPOLECIB MOB’A3YH0Tb MiX
co0010 BCiX Y4aCHMKIB Pi3HMMW CKNaaAHUMKN MeXaHi3MaMu i yMoBaMu, 3a AKX KpU3oBa
cuUTyauia B OAHI KpaiHi CNpMYMHAE HeraTuBHI BNnMBM B BaraTtbOx KpaiHax CBITY.
Tomy HeBigknagHoto € npobnema 3anyydeHHst A0 ChiflbHUX KOHKPETHMX il YCixX
AepxaB, CAPsSIMOBaHUX Ha 3axXMCT €EKOCUCTEMU nnaHeTu. Y 3B'A3Ky i3 UMM
NMOCUIIOETBCS aKTyanbHICTb PO3POOKN Ta 3anpoBafKEHHS iIHHOBALIMHNX TEXHOOTIN
3a BCiMa Hanpsimamu LisfibHOCTi NIOANHU, HA KOXXHOMY MPOMUCITIOBOMY NiANPUEMCTBI
[3; 4].

TakoX BapTO 3a3Ha4ynTKU, WO Y PO3BUMHEHUX KpalHaxX CBITY BiA3HAYaETbLCSH
npouec HabGNMXKEHHA TpaguUIMHUX TEXHOMOorin BUPOOHMUTBA OO0 HaMBULLOIO
MOXITMBOIO PIiBHA €(EKTUBHOCTI: TeMnu LOPIYHOrOo NPUPOCTY NPOAYKTUBHOCTI
3HUXYHOTbCS NPOTArOM OCTaHHIX POKIB, WO CYNPOBOMAXKYETLCA 3MIHOK NapamMmeTpiB
CMOXMBYOro NOnuTy, 3pOCTaHHAM NoTpedbun B KACTOMI3OBaHin Npoaykuil. Y 3B’sa3Ky i3
UMM nepexig YKpaiHA Ha iHHOBAUIMHMMA LWNAX PO3BUTKY € HaWnBaXMMBILLNM
erneMeHTOM MONITUKN KpalHW B ranysi po3BUTKY TEXHOMOrN Ta Hayku, OOCATHEHHS
AKOI cTae HeoOXigHOK NepeayMOBOK MOAEPHi3aLil HauioHanbHOI €KOHOMIKM i, B
KiHLLEBOMY paxyHKy, BUCTYNa€e OCHOBOK (DOPMYBAHHS KOHKYPEHTOCNPOMOXHOCTI
BMPOOHMUTBA.

TakoXX BapTO HArofoCUTM Ha TOMY, LLO EKOSNOriyHi cTaHA4apTW HaBiTb B
BaratbOX pPO3BUHEHMX KpalHaX CBITY MOKW He CTanu rofioBHUM Kputepiem Bubopy
MDK HOBUMW | [eweBUMU TEXHOMOTMYHMMKM piweHHsamu. [JadHi npobnemun B
nepeBaxHin 6iNbLWOCTI BUNaakKiB BNAacTUBI i HaUioHanbHi eKoHoMIUi. Pasom i3 Tum,
CKNagHO NPOTUCTOATU PEBOSIOLIMHUM TEXHOMOMNYHUM 3MiHaM, 3rigHO AKuX YKpaiHa
NMOBWHHA CTaBaTWM TEXHOSOMYHOK [Eep)KaBOK Ha eTani 4YeTBepToi MPOMMUCIIOBOI
peBoOntoLil, 30CepeKyouncb Ha UM@poBi3aLil eKOHOMIKN, (opMyBaHHI HOBOI
CTPYKTYPU eKCrnopTy, TEXHOMNOMNYHOMY NiANPUEMHULUTBI, OCATHEHHI HU3bKUX TEMNMIB
iHcpnauii [2].
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OpeprxaHi pesynbTaTy BepUikytoTb NpaBAUBICTb ICTOPUYHUX NOAIN, WO came
TEXHONOril BUCTYNaKTb PYLINHUM MEXaHIi3MOM CYCIifIbHOrO PO3BUTKY Ha OCHOBI
PEBOMOLINHMX HOBOBBELAEHDb, LLUO OOKOPIHHO 3MIiHIOITbL (PyHOaMeHTanbHi 3acaam
umeinizauii. [Jo TakMx TEXHOMOriA Cnig BiAHECTU TEXHOMOril OCBOEHHS MPUPOAHUX
ABULL (BUBYEHHSA BNACTUBOCTEN BOTHIO Ta (POPMyBaHHS HaBUYOK OBOJSIOLIHHS HUM;
OCBOEHHS1 TEXHOSOrin BefeHHs NigCcoBHOro rocnogapcTBa; CTBOPEHHS 3HApSab
npaui, TOWO); TeXHONorii BeAeHHS KOMEKTUBHOI npaui, KOMyHikauin ta nepeadi
3HaHb (CTBOPEHHS MMCEMHOCTI; pO3p0BNEHHS TEXHOSOTIT | TEXHIKN APYKY; OpraHisauis
HaBYaHHS); BIOKPUTTSA Ta po3po0OKa iHCTPYMEHTIB BUKOPUCTAHHSA Pi3HUX BUAIB EHEpTii;
CTBOPEHHS TEXHOMOriM Ta TeXHikM nepeadi iHopMauii Ha BiACTaHb, CTBOPEHHS
KOMIM'IOTEPHUX TEXHOSOTiN, BIOTEXHONOrIN, TOLLO.

ToMy Ha CbOrofHiWHIN AeHb NPOMUCNOBI NignpuemcTBa YKpaiHM NOCTaBIIEHi
nepen BUKIMKaMW, MOB’A3aHUMM i3 HEOOXIAHICTIO CTaHOBMEHHSA CUCTEMHOrO
IHHOBaLINHOIO PO3BUTKY, i3 AKICHO HOBMM €KOHOMIYHMM 3POCTaHHAM, O BpaxoBYeE
eKonoriyHi  notpebu Ta edekTUBHE IHBECTUUINHE 3abe3nedYeHHs CydacHUX
TEXHOSOrYHMX OHOBJMEHD Y BCiX cdhepax XUTTEQIANbHOCTI NtogMHU. 3ayBaXKuUMo, Lo
ANs TEXHOSONYHO CnNpsIMOBaHMX MNpoLeciB, $Ki  BigobOpaxylTbCss TepMiHamu
«TEXHOSONYHI  3MiIHNY», «TEXHOMOMYHUA PO3BUTOK», «TEXHOMOrYHI iHHOBaUiT»
0©a30BOI0 KaTeropieto BUCTyNae TEPMiH «TEXHOMOrIAY, ane BCi BOHW € CKNnagoBMMM
00’€EMHOT EKOHOMIYHOT KaTeropii « TeXHOSTOr4YHE OHOBMEHHS».

Lle Bumarae Big MeHe)KMeHTY MalumMHOBYAiBHOMO NiANpPMEMCTBA 3aCTOCYBaHHS
CUCTEMHOrO nigxoay A0 opraHisauil Npouecis, WO NPOoTiKatoTb HA 4aHUA MOMEHT Ha
NigNPMEMCTBI, TX OLiHIOBaHHS Ta NPUMHATTS 0B6rpyHTOBaHMX YNpPaBniHCbKUX PilLEHb.
3a Takmx yMOB BaXnMBMM Ta HeEOOXiAHMM €TanomM € TaKOX MOHITOPUHI 3MiHu
MOKA3HWUKIB OLHKM  TEXHOJSIOMYHOr0 OHOBMEHHS ANA 3abe3neyeHHs BYaCHOro
pearyBaHHsi Ha 3MiHM 30BHILLHLOrO Ta BHYTPILUHLOIrO cepeaoBuLL.

YnpaeniHHA TeXHOMNOr4YHMM PO3BUTKOM MigNPUEMCTBA i3 3aCTOCYBaHHAM
cucTemMHoro nigxogy nepenbayae BubIp Ta 3acTOCyBaHHS [Ai€eBUX MeTOAiB Ta
IHCTPYMEHTIB, SKi  3abe3nevyyBaTMMyTb: MNOCMIAOBHICTb  BWUKOHAHHA  pOGIT,
bopMyBaHHS Bi4MOBIOHMX OpraHi3auUinHUX CTPYKTYpP, Y dhopmMaTti Sknx BiabyBaeTbcs
TEXHOSIOMNYHUA  PO3BUTOK  MIANPUEMCTB  KOXHOI  ranysi; HOpMaTMBHO-NPaBOBI
NepeTBOPEHHS, LLO MOKMMKaHi hopMyBaTn €OUHY CUCTEMY HOPMATMBHUX aKTIB, SKI
BM3HA4yalOTb npaBa Ta OOOB’A3KM YCiX YYaCHUKIB TEXHOSOrMYHOro npoLecy;
€KOHOMIYHI MEepeTBOPEHHSA, B KOMMETEHLil0 SKUX BXOAUTb — peryntoBaHHA
€KOHOMIYHUX B3aEMOBIAHOCMH MK NiANPUEMCTBAMW Ta ranys3sMu y Hanpsmi
OOCArHEHHS NOCTaBliIeHUX Uifien B cdpepi TEXHOMOrNYHOro po3BUTKY MigNPUEMCTBA;
KOMnNeHcauis BuTpaT B npoueci npuabaHHs  TexHonorin;  giHaHCyBaHHS
TEXHOSIOrNYHOI  JinbHOCTI. EQeKTMBHICTb  NPUAHATTS  yNpaBniHCbKUX  pilleHb
3anexuTb Big BMNOPSOKOBaHOMO B3aEMO3B’A3KY CKMNaJOBUX €fleMEeHTIB cuctemu
yrnpaBniHHA, a TaKOoX Bi4 MPaBUMbHOCTI OpraHidauii  nNpsAMMX i 3BOPOTHUX
IHpOpMaUiMHNX MOTOKIB, WO BW3HA4YaKTb CYTHICTb TEXHOSOril yrnpasniHHA Ha
nignpuemctsi [1].

BignosigHoO, TeXHONOriS ynpaBniHHA siBRsiE€ COOO00 NeBHY NOCAILOBHICTb AiK, WO
BMKOPUCTOBYHOTBLCA NMpu po3pobui Uinen nignpuemcTaea, MexaHi3miB iX JOCArHEHHS, a
TaKoX KOMMMEKC B3aEMOMOB’A3aHNX Mixk coboto meToaiB Nno 06pobui ynpaBniHCLKOT
iHbopMaUii 3 MeTor POpPMYBaHHS, NPUMHATTA Ta peanisauil ynpaBniHCbKUX PilLEHb.
Mpn uUbOMYy MOXHa BUOINMUTU [OBa OCHOBHUX B3aEMOMOB’SAI3aHUX HaNpPAMMU:
BMPOONEeHHs Uinen i ctpaterii po3BUTKY NigNnpueMcTBa; (POopMyBaHHA TEXHOMOril
NPUAHATTA Ta peani3auil ynpaBniHCbKNX PilLEHb.
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BukoHaHHa Takoi ymoBM notpebye dopmanisauii BCiX AiNSHOK ynpasniHHA,
TOMYy 0COGMIMBOro 3HAYEHHS B TEXHOMOrii ynpaBriHHA Ha CbOrOAHILLHIN OEHb
HabyBaloTb 1l TEXHIYHI eNeMeHTHN, 40 SKMX HanexaTb OpPrTexHika, 3acobun 3B’a3Ky,
NPOrpamMHO-TEXHIYHI KOMMMEKCU Ta iH., WO [O03BOMATb 3HU3UTU TPYAOMICTKICTb
ynpaBniHCbKMX POBIT, TEPMIHWN TX BUKOHAHHSA, @ TAKOX MiABULLMUTL SKICTb MPUAHATUX
PilleHb, OCKINIbKA BUKOPUCTAHHSA OMepaTMBHOI i OOBroTpuBanoi nam’sTi CyyacHOoi
KOMM'IOTEPHOT TEXHIKA, HEWPOHHUX Mepex, UMPPOBUX TEXHOMOrin [O03BONsAe
PO3LWINPUTKN HTENEKTYarnbHi MOXIMBOCTI (paxiBUiB ANA BUPIWEHHS YyNpaBiHCbKNX
npobnem Ta 06rpyHTOBaAHOro BUGOPY ONTUMAanbHUX YNPaBiHCbKUX PillEHb.

Cnucok BUKOPUCTAHUX A)Kepern.

[1] BowHapeHko, M.M. (2003). YnpaBniHHg MmaTepianbHO-TEXHIYHUM  3abe3neyeHHsIM  (MEeHemKMEHT
nocravasnbHo-36yTOBMX MPOLECIB): HABY. NOCIO. XMenbHuULbkuit: 30Y.

[2] BownapeHko, M.M. & €muyk, J1.B. (2012). IHopmayiiHi cuCTEMM SK OCHOBA PO3BUTKY TEXHOIOrIN
ynpasniHHs. bisHec IHgpopm. 10, C.70-73.

[3] bBina, I. I. & Xoma, I. B. (2010). TexHonoriyHe OHOBMEHHS MALMHOOYAYBaAHHS Ha IHHOBALLIHIA OCHOBI.
YnpaeniHHs iHHOBAUiiHUM mpouecom B YKpaiHi: npobnemu, nepcnexktvew, pusukn : 36. matep. |l
MixHapogHOi HayKoBO-NPaKTUYHOI KOHGbepeHLii. JIbBiB: BudasHuumeo HaujoHanbHO20 yHigepcumemy
«JTbgigcbKa nonimexHikay.
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IHBECTYBAHHA B OHOBJIEHHA OCHOBHUX 3ACOBIB
nNaANPUEMCTB AK NMEPCMNEKTUBA NOOANBbLUOIO
PO3BUTKY EKOHOMIKU YKPAIHU

®dowmiHa BikTopis CepriiBHa
3000yBay BULLIOT OCBITU HaB4anbHO-HAyKOBOro iHCTUTYTY €KOHOMIKM | ynpaBniHHA
HauioHarnbHul yHieepcumem xap4yo8ux mexHorsioait

HAYKOBWI KEPIBHUK:

Bowko CeitnaHa BacuniBHa
KaHg. €KOH. HayK, OOLEHT
HaujoHanbHuUl yHisepcumem xap4o8ux mexHorsoaiu

YKPAIHA

B cy4acHux, puHKOBMX ymMoBax nepeaymMoBO Afs €KOHOMIYHOrO 3pOCTaHHSA
nignpuemMcTBa € 3anydeHHs iHBEeCTUUINHMX [pKepen  (piHaHcyBaHHA. [Ona
3abes3neyeHHs IHHOBAUMHOIO pPO3BUTKY BaXXMMBOK CKMadOBOK € MOCTiNHE
OHOBJIEHHSI OCHOBHUX 3aco6iB Ha NiANPUEMCTBI.

Ha cborogHi B YkpalHi 6inbwicte OyaiBenb, TexHikM, obnagHaHHa Ta
YyCTaTKyBaHHA BITYM3HAHUX NINPUEMCTB (I3MYHO Ta MoparibHO 3HOLWIEHi |
noTpebytoTb OHoBMNEHHSA. CTyniHb 3HOcy y 2016 Ta 2017 pokax cknagas 58,1% Ta
55,1% BignosigHo. MNMpoTe 3 2018 poKy cnocTtepirae TeHaeHuis 40 30iNbLUEeHHSA PiBHA
3HOLUEHOCTi OCHOBHUX 3acobiB Ha 5,5% nopisHsHO 3 2017 pokom, a B 2019 poui
CTyNiHb 3HOCY ckragae 66% [1].

3i 3BiTY Npo pe3ynbTaTt AianbHocTi MiHicTepcTBa pO3BUTKY EKOHOMIKK, TOPriBi
Ta CifIbCbKOro rocnogapcrea 3a3HayeHo, Lo 3HOLEHICTb OCHOBHMX 3acobiB B YKpaiHi
MOPIBHAHO i3 CyCigHIMW KpaiHamMn 3Ha4yHO BuLA. Y MOPIBHAHHI 3i CrnoBayvyy4nHO
CTYNiHb 3HOCY Ha YKpaiHCbKMX MNigNpMEMCTBaX Y 2 pasu BULLMIA HiX Y CnoBayvyuHi,
BianoBiaHo, 60,6% Ta 35,5%. Taki gaHi cBigyaTb NPO HEMOXMUBICTbL NO4ANbLLONO
PO3BUTKY NIANPUEMCTB, @ TaKOX MNPO BaXNUBICTb IHBECTULIA 0N OHOBIIEHHSA
OCHOBHMX 3acobiB.

Po3mip kanitTanbHUX iHBECTULIN 3a Jpxkepenamu iHaHcyBaHHA npotsarom 2016-
2019 pokiB HaBegeHu y Tabnuui 1.

Tabnuus 1
KanitanbHi iHBecTUUil 3a gxkepenammu iHaHCyBaHHA
3a 2016-2019 poKu, MIIH. rpH
Pokn
MokasHuk 2016 2017 2018 2019
Kowtn gep>kaBHOro 6rooxeTy 9264,1 15295,2 | 22814,1 | 30834,5
KoLt micueBux broaxeTiB 26817,1 | 41565,5 | 50355,5 | 56480,0
BnacHi kowTiB nignpnemcTs Ta opraHizauin| 248769,4 | 310061,7 | 409585,5 | 408275,7
Kpeguntun 6aHkKiB Ta iHWMX NO3MK 27106,0 | 29588,9 | 448254 | 67232,6
Kowtn iHBECTOPIB-HEPE3NOEHTIB 9831,4 6206,4 1795,5 4663,9
KowTn HaceneHHs Ha byaiBHMUTBO Xuntna | 29932,6 | 32802,5 | 34645,7 | 324220
IHWIi pkepen diHaHCyBaHHSA 7495,5 12941,3 | 14704,7 | 24070,2
Bcboro 359216,1 | 448461,5 | 578726,4 | 623978,9

OaHi cchopmosaHo 3 calimy [epkasHoi criyxbu cmamucmuku YkpaiHu [1].
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3 Tabnuui BMOHO, WO NpoTAroM nepiogy cnocrepiraetbcs 36inbLUeHHsT po3Mipy
KaniTanbHUX BKNageHb Mamke 3a BCiMa gxepenamu piHaHcyBaHHs, npoTte B 2019
poui Biabynocb 3MeHLIEHHSI BMACHUX KOLWTIB MiANPUEMCTB Ta KOLUTIB HACENeHHs Ha
OyaiBHMUTBO XWUTNa B 3aranibHOMY pO3Mipi kanitanbHMX iHeecTuuii Ha -1309,8 MnH.
rPH Ta -2223,7 MIH. IPH BiANOBIAHO. TakoX HeraTMBHa TeHAEHLisi CNoCTepiraeTbes y
AWHaMmiLi KowTiB iHBecTopiB-Hepe3naeHTiB i y 2019 poui nopiBHAHO 3 2016 pokom
PO3Mip KaniTanbHMX iHBeCTULiT 3MeHLwwmnBca 5167,5 MnH. rpH. (6nunsbko 52,6%).

3 npoaHanizoBaHMX CTaTUCTUYHMX AaHWX BUAHO, WO Hambinblla YacTka y
CTPYKTYpIi KaniTanbHUX iHBECTULiI Npunagae Ha BriacHi KOWTW NigNnpUeEMCTB i CKnagae
6nm3bko 68%. [ocuTb He3HayHOKW € YacTka KOLWTIB iHBECTOpiB-Hepe3uaeHTiB —
6nm3bko 1,5%. MNMpoTe piBeHb 3HOCY yCTaTKyBaHHA Ha BITYM3HAHMX MiANpPUEMCTBaX
BKa3ye Ha Te, LLUO PO3Mip KaniTanbHUX BKMageHb HeOoCTaTHIM ONna MoaepHisauil
OCHOBHMX 3acobiB i NoTpebye po3LMpeHHsa axepen diHaHCyBaHHS.

3a gaHnmu MiHicTpa po3BUTKY EKOHOMIKM, TOPriBAi Ta CiflbCbKOro rocnogapcraa
3aranbHun obcar HeobXigHMX iHBECTUUIA B MPOMMCIOBICTb cknagae 6nmsbko 50
mnpg gon. CLUA [2].

OHoBreHHA OcCHOBHMX 3acobiB noTtpebye 3Ha4YHUX [O0AAaTKOBUX Kepen
diHaHCyBaHHSA, SKi MOXYTb OYTU sIK 30BHILIHIMW Tak i BHYTpiWwHiMKU. OCHOBHUMU
BHYTPILLHIMK DKepenaMmn MOXyTb CTaTW: HEpPO3NnoaineHnin npubyTok nignpnemMcTaa,
npogax BubyBal4uM OCHOBHMX 3acobiB Ta amopTu3auinHi BigpaxyBaHHs. [lpoTte
Takux mxepen camodpiHaHCyBaHHSA YacTille BCbOro He BUCTavyae ansa 3abeaneyeHHs
PO3LUMPEHOrO BIATBOPEHHSA OCHOBHMX 3acobiB i NignpMeMcTBa BUKOPUCTOBYIOTH
30BHILLHI pecypcu, A0 SKUX MOXHa BigHeCTW: BaHKiBCbKi KpeanTn, NisuHr, hakTopuHr
Ta KyniBnsa 4Yn npoAax LiHHMX nanepis [3].

BucHoBkM. [ns iHBECTyBaHHA B OHOBMEHHS OCHOBHMX 3acobiB Ha
nignpuemMmcTeBax HeobXiAHO: 3aCTOCOBYBATU Pi3Hi METOAM HapaxyBaHHS amopTu3auii
3agns BMOOpY ONTMMAanbHOrO BapiaHTy, CTBOPUTM CAPUSTAMBUIN iHBECTULINHWUIA
KnimMaTt B KpailHi, cdhopmyBaTn CUCTEMY CTUMYIIB ONA iIHBECTYBAHHSA IHHOBALiNHUX
nporpam Ta CTBOpUTM edeKkTUBHY MnpaBoBy Oa3y AN  MOXMMBOrO NOBEPHEHHS
Mirpytoumx Kanitanie. IHBecTuuii Anst MoAepHi3aLii OCHOBHUX 3acobiB € BaXKMBOKO
CKMagoBOK PO3LLMPEHOrO BiATBOPEHHS, WO Npu3Bede A0 PO3BUTKY NiANPUEMCTB Ta
€KOHOMIKM KpalHU B Linomy.

Cnucok BUKOPUCTAHUX XKeperl:

[1] Canr [epxaBHoi cnyxom CTaTUCTMKM Ykpainu. BunyyeHo 3
http://lwww.ukrstat.gov.ua/operativ/operativ2007/ibd/iokif/iokjf_u10-13_bez.htm

[2] Cant MinictepcTBa pO3BUTKY E€KOHOMiKM, TOPFiBIIi Ta CinbCbKOro rocnogapcrea Ykpaidu. BunyyeHo 3:
https://me.gov.ua/Documents/List?lang=uk-UA&id=5ab7e1e4-e9a5-4c0c-b53a-
69d1788c327a&tag=2vitiProDiialnist

[3] Cipa, E. 0.(2013). IHBeCTMLii B OCHOBHMI KamiTan K YAHHMK EKOHOMIYHOTO 3pOCTaHHs. EkoHoMika Ta
nignpremMHULTBO, (5), 8-13. Bunyyero 3: http://nbuv.gov.ua/UJRN/drep_2013_5_4.
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KPUTEPII 3BABE3MNEYEHHA PECYPCO3BEPIFTAKOYOIO
EKOHOMIYHOI'O PO3BUTKY NIANPUEMCTB

MeTpywka TeTtaHa OnekciiBHa
KaHL. €eKOH. HayK, OOUEHT, OOUEHT Kadbeapu EKOHOMIKKM NignpuemcTBa Ta iHBECTULIN
HaujoHanbHul yHisepcumem «JIbgiecbka nosiimexHika»

EmenbsaHoB OnekcaHap KOpinosuy
O-Pp. €KOH. HayK, OOLEHT, AOLEHT Kadeapn eKOHOMIKM NignpuemMcTBa Ta iHBECTULLIN
HaujoHanbHul yHisepcumem «JIbgiecbka nosimexHikax»

MeTpywka KatepuHa IropiBHa
KaHA. TeXH. HayK, acUCTEHT Kadpepw XiMiYHOI iHXeHepil
HaujoHanbHul yHisepcumem «JIbgiecbka nosimexHika»

YKPAIHA

dopmyBaHHs Ta peanisauis iHBECTMUIMHOrO NOTEeHUiany nianpuemMcTs, cepen
iHworo, noTpebyloTb po3pObneHHs 1 34INCHEHHA  NPOekTiB  y  cdepi
pecypco3bepexeHHs [1]. MNpoBamXeHHA Takux MPOEKTIB MOBMHHO NepenbdayaTu
NigBULWEHHS e(PEKTUBHOCTI BUKOPUCTAHHSA NMIOACLKUX [2], TexHiYHMX [3], diHaHCOoBUX
[4] Ta iHWKX BMAIB EKOHOMIYHMX pecypciB cyb’ekTiB rocnogaptoBaHHs. Lle, cBoeto
4yeprow, 3abesnevyBatmme NoKpaLweHHS peanisauii noTeHujiany
pecypco3bepexeHHs Ha nignpMemcTBax [5] Ta 4OCArHEHHS X pecypco3bepiratoyoro
€KOHOMIYHOro PO3BUTKY, Mif AKMM CRig pO3yMiTM CTike 30inblueHHA diHaHCOBO-
€KOHOMIYHUX pesynbTaTiB rocnogapCbKol OiSANIbHOCTI, SIKe CynpOBOOKYETbCS

CKOPOYEHHSIM CMOXMBAHHS MigNPUEMCTBOM NEBHOMO BUAY NOro pecypcis
[lns BCTAHOBMEHHS B3aEMO3B’A3KYy MiXX 3MiHOIO OOCSAriB CNOXMBAHHSA MEBHOrO
pecypcy Ta 3MIHOK pPe3ynbTy4Ooro nokasHuka AiafbHOCTI NignpuemMcTea OOUiNbHO
nogaty TeMnu NPUMPOCTY LUX NOKA3HWKIB Y TakoMy BUrNSAi:
a =V /Vg—-1=ly-1 IIO Iy 1; )

=Ry /Rg -1=Igr -1=1, -1, -1
s 1/ 70 R p-'r ’ )

0e a — memn rpupocmy pe3yribmyyo20 nokasHuka OisribHOCMI, Yacmku 0OUHUUJ;
V1, Vo — 8e/iu4UHa pe3yrnbmytoyo20o rnokasHuka OisiibHocmi ridrnpuemcmea 8i0rnogioHo y
38imHomMy ma 6a3zoeomy riepiodax, epouiogux 0OUHUUb,
lv — iHBekc pe3ynbmyr4yoeo rokasHuka disgnbHocmi nidnpuemcmsa (lv =V1/Vo);
I, — iHOeKc pisudHux obcsieie peanizauil npodyKuii nidnpuemcmea;
lv — iHOekc pe3ynbmyryo20o nokasHuka OisnbHocmi nidnpuemMcmea y pPo3paxyHKy Ha
00uHuUto izudHo2o obcsiey npodykuii (l=I/ly);
B — memn npupocmy obcsieie crioxueaHHs MiONPUEMCMBOM 1€8HO20 PeECypPCy, Yacmku
O00UHUUJ;
R1, Ro — 06cs2u crioxxueaHHs1 negHo20 pecypcy nidnpuemMcmeom 8idrogidHo y 38imHOMY
ma 6a3oeomy nepiodax;
Ir — iHOeKc 0bcsizie crioxueaHHs neeHo20 pecypcy nidnpuemcmsa (Ir=R1/Ro);
I — iHOekc obcszie crioxugaHHs MegHO20 pecypcy y po3paxyHKy Ha 0OUHUU hisU4HO20
obcszy npodykuii nidnpuemcmea (1:=1r/lp).
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BukopuctoBytoun opmynm (1) Ta (2), MOXHa BCTaHOBUTM YMOBW
pecypco3bepiralodoro  €KOHOMIYHOro pPO3BUTKY NiANPUEMCTBA 3@ MEBHUM IOrO
pecypcom. [na uUbOro NOKa3HWMK « MOBMHEH OyTW JogaTHUM, a MNoKasHMK
B — Big’€MHMUM, TOBTO NOBUHHI BUKOHYBATUCS Taki HEPIBHOCTI:

Ip-IV—1>0; 3)

Ip-lr—1<07 @)
abo

1/IV<Ip<1/Ir. 5)

Takum 4mHOM, gns TOoro, wo6 Ha neBHOMY nianpueMcTBi BigbyBaBcs
pecypco3bepiraloumii €KOHOMIYHMI PO3BUTOK 3a MEBHMM PECYPCOM HEOobXiaHWM €
BUKOHAHHA OBOX FOMOBHUX YMOB: 1) iHOAEKC pe3ynbTylo4oro nokasHuka LisiribHOCTI
nignpuemcTBa y poO3paxyHKy Ha oauHuUK isnyHOro obcAary npoaykuii NOBMHEH
nepesuLLyBaTh iHOEKC 0BCAriB CNOXMBaHHA MEBHOrO Pecypcy Yy poO3paxyHKy Ha
oauHUU0 disnyHoro obcary npoaykuii (iHakwe Kaxyyu, iHOekC edeKTUBHOCTI
BUKOPUCTaAHHSA pPEeCcypcy MOBUHEH MepeBuLlyBaTU OOMHMLLIO); 2) iHOEKC (i3ndHNX
o6cariB peaniszauii NpoayKLii NOBMHEH 3a40BOMNbHATU HEPIBHICTL (5).

BignosigHO, MOXNWBO BUAINMUTU TPU OCHOBHI MPUYUHKM TOro, WO Ha
nignpuemcTsi He BiOOyBaeTbCsl pecypco3bepiraloynini eKOHOMIYHMIA PO3BUTOK 3a
neBHUM pecypcom: 1) iHOEKC edEKTUBHOCTI BMKOPUCTAHHA MEBHOrO pPecypcy He
nepeBuLLlYyE OOMHULIO; 2) IHOEKC e(PEeKTUBHOCTI BUKOPUCTAHHS pecypcy nepesuLlye
OAMHULIO, OAHAK, iHAEKC (hisndHNX obcsariB peanisauii NpoayKuil € 3aHaaTO HU3bKUM;
3) iHOeKC edpeKTUBHOCTI BUKOPUCTAHHS pecypcy NepeBuLLYE OOANHNLIO, OQHaK, iIHOEKC
di3nyHMx obesriB peanisauii NpoayKuil € 3aHaaTO BUCOKUM. Y CYHEHHS LIMX MPUYKNH €
3anopykoto 3abesneyeHHs CTiNKoro pecypcosbepiratodoro eKOHOMIYHOrO PO3BUTKY
nianpuemMcTBa 3a NeBHUM BULOM MOro pecypcis.
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YKPAIHA

3pocTaHHa rnobanizauil 3HA4YHO MOCUMANIIO KOHKYPEHLIiD MK KpaiHamu,
MiCTaMu Ta perioHaMmn ans 3anyyYeHHsa pisHUX LinboBUX ayauTopin. 3 ornsaay Ha ue,
Wo6 oTpMMaTh KOHKYPEHTHI nepeBarn Ta nigBUWLNTL penyTauito Ta npmBabnusicTb
TepuTopii Ak OB’eKTy IHBECTYBaHHS i SIK cCepedoBuLlLa XUTTEQISANBbHOCTI, Micus
NOTPeBbYIOThb pPi3HMX cTpaTerin MapkeTuHry Ta 6peHauHry [2]. MNpakTuka 6peHanHry
micub posnovanaca B XIX crtonitti y CWA, 3 meTow 36inblUeHHS HaceneHHs
CiNbCbKOI MiCcLEBOCTI.

IMiZpK KpaiHM Ha MiXKHaApOLHIN apeHi (OOPMYETLCS He nuLIe Ha HauioHanbHOMY
PiBHI, @ W 4Yepe3 perioHn Ta MyHiuMnaniteTm — okpemi Micta, cenuwa, cena. Mu
rMmMOOKO NepPEKOHaHHI, WO KOXHa TepuTopianbHa rpomMaga notpedye MapkeTUHIOBOI
cTparterii, opMyBaHHS Ta NPOCYBaHHSA BriacHoro 6peHaa. Lle gonomarae 3assutm
MNPO CBOHK YHiKaIbHICTb Ta ePEeKTUBHO CNPUSE EKOHOMIYHOMY PO3BUTKY.

Y TypuUCTMYHOMY BpeHaMHry MicTa BM3HaYHe Micle nocigae noro norotun. Lle
OOMH i3 Hambinblw nNpMBabNMBUX ENEMEHTIB, SKUM MOXHa 3MILHUTU MICbKUiA
TYPUCTUYHMIA OpeHa, CTBOPIOKYM MO3UTUBHUA  IMIIK Y  CBIAOMOCTI ftoden.
Hanpuknag, 3 iHidiatuem Kuispagm B 2011 poui 3ano4YaTkoBaHO KOHKypC «Kpalymi
norotun Kwuesa». Jlorotmn nnaHyBanu obpatm go €Bpo-2012 gns peknamu
CYBEHIpHOI NpoAayKuil, a TakoX Ans hopMyBaHHA MO3UTMBHOIO iMiaXXy Knesa Ha
MiKHapOAHIN TYPUCTUYHIN apeHi. Y KOHKypCi nepemMornn koHuenuii: «Knis — micTto, ae
BCce novnHaeTbesa» A. Pepoposa Ta «Kyiv. You will come back» B. KoHoBanosa. byno
BMKOPUCTaAHO 00pasn-opmu, Wo 3ManboByloTb KUIB SK ICTOPUYHUIA, TYPUCTUYHUN,
OYXOBHWUI Ta KyNbTYPHUN LIEHTP: «Kpanna» cumeonidye [AHiNpo, nereHay 3acHyBaHHS
Ha CxXunax pikM; «KawTaH» — 3efleHe MICTO, MICTO-NapkK; «Kyrnomn» BKasye Ha
30/10TOBEPXICTb CTONULI, CBATICTb, BEMNUKY KiNbKICTb XpaMiB iCTOPUYHOIO 3HAYEHHS;
«cepue» — ynobneHe ropogaHamu i KOMOPTHE ANns XUTta micto [1].

BigsHaummo posnopsamxkeHHs KMOA «[Mpo npoBegeHHs1 KOHKypcy «TanicmaH
M. Knesa» y 2018 poui». MeTtoto KoHkypcy 6yno dopmMyBaHHA Ta NigTPUMaHHS
no3nTMBHOroO imigxy Knesa. ObpaHHA TanicmaHy CcnpsiMOBaHO Ha Mnonynsipusadito
KvueBa Ha MiKHapOOHIN TYPUCTUYHIN apeHi, 3akpinuTu MOro craTtyc Sk CyyYacHOro
mMeranonicy 3 6araTtoBiKOBO iCTOPIED Ta HENOBTOPHOK anMaeHTUKo [3].

AKTMBHY y4acCTb Y CTBOPEHHI Ta NiaTpuMLi TypucTudHoro 6penga Knesa 6epyTtb
ekcrnepTn 3 KoMaHan «AreHTn 3miH». LLlopiyHO « AreHTU» iHILiITb YuMany KinbKiCTb
NPOEKTIB, CMPSIMOBaHMX MepLl 3a BCe Ha PO3BUTOK iMIgXy Ta KOpnopaTUBHOI
ineHTn4HocTi M. Knuesa. B xoai gocnigkeHHa aBTopom 6yno npoBeaeHO ONUTYBaHHS,
sike BU3HaA4YUIIO CTaBNEHHS pecnoHaeHTiB Ao 6bpeHanHry m. Kuesa.
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TypuCTUYHI AecTnHaUii NOCTIMHO PO3BMBAIOTLCSA Ta 3MIHIOKTLCA, TOMY BaXITMBO
aocnyxaTtucsa oo iXHbOro pUTMy 1M rpaMOTHO NOCTaBUTUCA A0 PO3POOKM MApPKETUHTY
Micub. HacTo nig BNAMBOM 3HadyLmMx nogiv abo B npoueci couianibHO-eKOHOMIYHOro
pOCTYy MicTa TpaHCHOPMYHTbLCS 3MICTOBHO — 3BiACM BWHUKAE noTpeba B
pebpeHanHry 3apagu nobyaooBu «kKuBoro» obpasy, chopMOBaHOrO HE Ha OCHOBI
MicpiB | CTepeoTuniB Npo MiCLUEBICTb, a Takoro, WO Bignosigas ©u BUKNUKaAM
Cy4acHOCTiI.
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TypuctnyHa ranysb, ska 3aBxau 6yna ctabineHUM axepenom goxoay, 3apas
nepexuBae CKMagHUM nepiog cBOEI icTopil. TypuaMm € OAHUM i3 TUX CeKTopiB
€KOHOMIKW, Lo nocTpaxaas HanbinbLle Yyepes naHaemito COVID-19.

Micnsa cnanaxy KOpoHaBipyCHOI iH(eKLuiT NporHo3oBaHi nokasHukn Ha 2020 pik
3HMXyBanMCcA  Kinbka pasiB, wWo O6yno  CApUYMHEHO  BWUCOKMM  pPIiBHEM
HeBM3HaveHOoCTI3a pisHUMKU cueHapiamn, y 2020 poui odikyeTbCca nagiHHA obcary
MiXKHaPOAHNX TYPUCTUYHMX NPpUBYTTIB Ha piBHI 58-78 % NOPIBHSAHO 3 MUHYIMM POKOM.
3a ouiHKamMK eKkcnepTiB, BiQHOBMNEHHS NonuTy o piBHA 2019 poky 3anmMe He MeHLuUe
ABOX pOKiB, BOAHOYAC aBiakomnaHil 0yayTb 3aMyLUEHi NigBULWMTM BapTICTb NOOPOXi
B cepeaHboMy Ha 43-54 %. [IATA COVID-19: Cost of air travel once restrictions start
to lift. Brian Pearce. 5-th May 2020. URL: https://www.iata.org/en/iata-
repository/publications/economic-reports/covid-19-cost-of-air-travel-once-
restrictions-start-to-lift/]. Npu uybOMy nepcnekTMBM noLanbLUIOro PO3BUTKY MOAIN
3annwaTbCA HE3PO3YMINTUMMU.

MpauiBHUKKM YCNILWHNX TYPUCTUYHUX KOMMNAaHIN HaMaratoTbCA BUKOPUCTOBYBATU
MapKeTUHIOBI cTpaTerii B CBOIN AiANIbHOCTI B YyMOBaXx NaHAeMii, BUBYAKOYN MOMUT i
NPOMO3nLi0 HA KOHKPETHI TYPUCTUYHI NOCAYru, CKragatyn LiHW Ha HOBUW MPOEKT,
peknamytoudmn cBoi nocnyrn. | TyT cTpaTerii MapkeTUHry € KoMnacom i [arlTb
MOXIUBICTb BECTU OiANbHICTb TYPUCTUYHOI KOMMAHIT 4O HAMIYEeHOI MeTH.

MapKeTUHr Ha PWHKY TYPUCTUYHUX MOCAyr B yMOBax naHAemii mMae CBOIl
ocobnmBOCTi, agke Ha POHI HaA3BUYANHO CTPIMKOIO CKOPOYEHHSA 06CAriB AiNbHOCTI
HeobXxigHO ckopodyBaTW BCi BUOM BUTPAT, B TOM Y YMCHi | O0OQKET MapKeTUHIoBUX
BUTpAT.

Mpy uUbOMYy nMOBHA 3yNUHKA MAapPKETUHrOBOI AiSANbHOCTI, 3 OAHOro 60Ky,
3abe3neynTb €KOHOMID BUTPAT, a 3 iHWOro, — CNpusaTUME PU3NKy BTPaTU HaBiTb
HagBHOrO MOTOKY KrieHTiB. OgHak AOUINbHICTE pilleHb LWoA0 MapKeTUMHIroBOl
[iSANbHOCTI TYPUCTUYHMX KOMIMaHiIA B yYMOBax MaHAEMil NeXuTb rno3a MioWwuHO
OropkeTy. [NnTaHHA cKkopile B MapKETUHIOBUX Migxodax, AKi AouinbHi B LEW nepioa.
Hwx4e HaBegeHO MOXNUBI aHTUKPU30BI MAPKETUHIOBI MiAXOAN TYPUCTUYHUX NOCAYT
B yMOBax naHgemil.

1. NpoBoANTM MOHITOPUHI PUHKY Ta oOnepaTUBHO pearyBaTu Ha 3MiHW. Y
KIIEHTIB MOXYTb BUHUKATU HECTaHOAPTHI 3anuTu, AKi MOXHa 3aJ0BOSIbHUTU, AKLO
BYacHO pearyBaTu. [laHika Ta HeBM3HA4YeHICTb namMae 3BWYHI MOBEIHKOBI
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CTEPEOTUNN Ta CNOXMBYI 3BMYKM — ONA OESKUX NigNnpuMeMUIB Le BiAKPUBAE HOBI
MOXITMBOCTI.

2. Pobota 3 knieHTamu, ki Bxe €. B ymoBax cnagy 6asa nosinbHUX KMiEHTIB
NnepeTBOPIOETBCA Ha KMYOBMIM akTuB. [Jonpoaaxi, Kpoc-npogaxi Ta napTHepCbKi
aKkuil MOXyTb CTaTM OCHOBHUM [Keperyiom poxody. TpwuBani OoBipYi BigHOCUHM
AOMOMOXYTb 3HAUTN KOMNPOMICU, 3aNULLNTUCL Ha NNaBy Ta BIGHOBUTW JOXO4M MicnsA
Kpu3sun. lonomarante knieHTam BupiysaTu ix npobrnemu, iHBeCTyUTE y BiAHOCUHM 3
HUMW. JlOAMbHI KNIEHTU MOXYTb CTaTWU [KeperioM pekoMeHdauid, a 3HauuTb
AO00AaTKOBUMM KaHanoM 3anydeHHs KnieHTiB. 3 iHworo 60Ky, Kpu3za Moxe OyTu
XOpOoLMM NPUBOOOM ASIS alnbsAHCIB 3 KnieHTaMn, napTHepamu abo KOHKypeHTaMu:
napTHePCbKi MAapKETMHIOBI akKLii, KO-OpeHANHT, CniNbHE BUKOPUCTaHHS aKTUBIB TOLLO.

3. Poborta 3 rapsaumm nonutom. Butpatn Ha 36inblueHHs piBHS BNi3HaBaHOCTI B
KOPOTKOCTPOKOBIA  MEepCrnekTMBi  MOXHa  CKOpOTUTU. HaToMmicTb  [OuinbHO
MaKcMMarnbHO ehekTMBHO 0OpOBNATM HasABHMI NOTIK BXIOHUX 3a8BOK Ta iHBECTYBaTU
B peknamy npsmol Bigaaui. lNapagurma BUXKMBAHHSA 3MYLLYE «YiNAATUCA» 3@ KOXXHOMO
KnieHTa Ta 34iMCHIOBaTW NpoAaxi MakCcumarnbHO epeKTUBHO.

4. BapTo no3byTtuca npouecis, siki He HeCyTb LHHOCTI, @ pecypcu HanpaBuTy,
Ha Ti, SKi HECYTb UiHHiCTb. 3 iHWOoro 60Ky BapToO MiABULMTM PiBEHb OpraHi3auifiHol
FHYYKOCTi, CTUMYNIOBaTU NepcoHan OO0 YHiBepcanisauii Ta CyMmilleHHA o0O0B’s3KiB,
afke B KpM30BMX YMOBaxX He A0 3anBoi hopManisadii Ta 6ropokpaTusadii.

5. CTBOpeHHA KOMMOPTHOro cepefoBulla B3aemMmodii aAna  Ccrnoxueaua,
eMoUinHe nigKpinNeHHs, Pi3HOMaHITHI «IWKN» — NUwe  HeBenuWKMM  nepenik
IHCTPYMEHTIB OlOKETHOro (MapTU3aHCLKOr0) MapKeTUHrY, SKi MOXyTb AaTu
pesynbTtat. [JouinbHO npoaHanidyBaT¥ TOYKM KOHTaKTy 3 KNIEHTOM, BUABITU, Oe €
npoBanun Ta BHECTU 3MiHWN.

6. Kpnsa — yygosun vac wob nepeocMmncnnTi pMHKOBI nponoaudii. [JouinbHo
npoBecTn HedopmanbHe MapKeTMHroBe AOChiMKeHHA (TenedoHHi  A3BiHKK
BBIYSIMBOCTI, «MOMNbOBI  AHI», KOMW  BIIACHUK Ta  KEpPiBHUKU «CTalTb  3a
npunaeoky, Wob nobauntn Ta NOCNINKyBaTUCA 3 KNiEHTaMuU BXWBY) Ta OTpumatu
3BOPOTHIN 3B’A30K, AKUA MOXE MOXe AaTu NPOPUBHI igel.

Omxe, cy4acHa MapKeTUHroBa KOHUenuis ynpasfiHHA  TYPUCTUYHUM
nianpMeMCTBOM B yMOBax naHaemii noTpebye NporpecuMBHMX MeTOAiB Ta opm
MapKETMHIOBOrO CTUMYSIOBAHHS PWHKOBOrO MOMUTY Ha TYPUCTUYHI  NOCHYrW.
3anopykor ycnixy TYPUCTUYHOI KOMMaHil Ha pUHKY B YMOBax naHaeMil € 1l 30aTHICTb
ONTUManbHO OpraHi3oByBaTW B3AEMOLII0 BCIX €NeMEHTIB CUCTEMU, BU3HAYaTKH
HaneeKTUBHILLI Ta HanedEeKTUBHILI BUON MAPKETUHTY.

Cnucok BUKOPUCTAHUX Q)Keper.
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[Hinpo : Bupaseup bina K. O.
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YKPAIHA

Y cTaTtTi po3rnsiHyTO CYTHICTb YNpaBniHCbKOro KOHCYNbTyBaHHSA. AKLEHTOBaHO
yBary Ha KOHCYnbTYyBaHHI, 5K 0cobnmBin cdepi nocnyr i CKnagoBsin YaCcTUHI PUHKOBOT
€KOHOMIKN.  Bu3HayeHO  Kno4yoBi  NepegymMoBM  PO3BUTKY  YMNPaBIIiHCLKOro
KOHCYNbTYBaHHS, MOro XapakTepHi pucu Ta oOOB’sI3KOBI enemMeHTwu. [ocnigxeHo
CydacHUI CBITOBMM [OCBIO PO3BUTKY KOHCANTUHIY K HanpaMy MeEHEIKMEHTY 3
BUPILLEHHSA KOH(NIKTIB iIHTEpeciB.

KnoyoBi crnosa: ynpaBniHCbKe KOHCYNbTYBaHHS, KIEHT, KOHCYNbTaHT,
KOHCanTUHI, KOHCYNbTaLlinHa NigTPMMKa, KOHCYbTauiHa nocnyra.

B cy4acHux ymoBax rocnogaproBaHHS YMNpaBIiiHCbKE KOHCYNbTYBaHHA €
ocobnmeoto cchepoto Mocnyr i CKNagoBOK YaCTMHOK iH(PACTPYKTYpU PUHKOBOT
€eKoHoMikn. Lle BaxnuBa npodoecinHa AisNbHICTb, WO AornomMarae KepiBHUKaM
aHanisyBaTtu i BMpillyBaTU MPaKTUYHI 3aBAaHHSA, NMOB’sAI3aHi He TiflbKM 3i CTAHOM i
cTpaTeriyHUM pPO3BUTKOM NIANPUEMCTBA, ane W nepemmaTty HOBITHI OOCATHEHHS
BITUM3HAHOrO i 3apybikHoro pocsigy. [locTynoBuin po3BUTOK YMNpPaBRiHCLKOro
KOHCYNbTyBaHHA B YKpaiHi CBig4YMTb NPO BaXMMBICTb i HEOOXigHICTb NiAroToBKM
BigNoBiAHUX dhaxiBuiB BMLLOI KBasidikauil Ana HagaHHsa npodecinHmMX Nocnyr y Uin
cpepi.

OcobnuBoi yBarn 3acnyroBytoTb npaui 3apybikHUX i BITYM3HAHUX HAYKOBLIB
OO0 CYTHOCTI Ta CTaHy pPO3BUTKY YMNPaBMiHCbKOrO KOHCYNbTYBaHHSA, 30Kpema:
B.l. AnewHnkoBoi, B.A. Bepbu, O.ll. Tlocaacbkoro, B.lWW. Panonoprta,
O.K. Tpocmmosoi, P.K. KOkcBsipaBa, I.B. loHTapesa, b.I. Wenereaa,
M.J1. ToHyapoBa, O.B. lUnak Ta iH. Ane NuTaHHsA po3KPUTTA cneundgidyHnx getanen 3
NPaKTUKN YNPaBIiHCbKOrO KOHCYNbTyBaHHA Oynuv i 3anuwarTbCa akTyanbHMMU Ha
CbOrOAHILLUHIN AeHb Ta NoTpebytoTb NOAANBLIOIO AOCHIIKEHHS.

MeToo gaHOro AOCNIOXKEHHS € BU3HA4YeHHs1 0COBMMBOCTEN YNpaBIliHCLKOro
KOHCYNbTYBaHHSA B MEHEAKMEHTI BITYM3HAHUX NIANPUEMCTB 3@ YMOB HecTabinbHOro
couianbHO-EKOHOMIYHOIO PO3BUTKY KpaiHMW.

KoHCcynbTyBaHHA 3 nNuUTaHb ynpasniHHA, abo ynpaBniHCbKe KOHCYNbTYBaHHS,
BU3HAHO BaXNUBOK NPOGECINHOK AIANbHICTIO, WO AonomMarae MeHegKepam
aHanisyBaT¥ Ta BUpiWlyBaTW MNPaKTUYHI 3aBOaHHS, a TaKOX BUKOPUCTOBYBATU
HOBITHIM gocBig. YucneHHi nNpuBaTHI KOMNaHil Ta rpomMajcbki opraHisaudii B
MPOMMCIIOBO PO3BUHEHUX KpaiHaX KOPUCTYKOTLCHA TakMMW Mocriyramu, OKPeMOo 4Yn B
CYKYMHOCTI, 3 NiABULLIEHHA KBanidoikaLii, BUBYEHHSI TEHOEHLN PO3BUTKY PUHKY, PiBHSA
Ta MeTofiB peanisauil BflacHOI MNpono3uuii B OKPeMUX perioHax Ha OCHOBI
opMyBaHHSA ePEKTUBHUX CUCTEM YNpaBAiHHA rocnogaprooymmm cyb’ektamu [1].


https://doi.org/10.36074/25.12.2020.v1.16

25. Dezember, 2020 o Miinchen, Deutschland e 45

YnpaBniHCbKe KOHCYIbTYBaHHA CbOroAHi BUCTYMNae Yy poni iHTenekTyanbHoi
NPoOMeCINHOT AiANbHOCTI, y npoueci AKol KBanigikoBaHWA KOHCYNbTaHT Hagae
00’eKTUBHI | HE3aNEeXHi Nopaaw, WO CNpUa0Tb YCMILHOMY YNpaBIiHHIO OpraHisauieto-
KNiEHTOM.

Hanbinblw noBHe BM3HAYeHHA Bi3HECKOHCANTUHIY, HA HaW NOrns4, Nonsrae y
NIOWKMHI  3abe3nevyeHHs KnieHTa cnewianisoBaHUM [0CBiOOM, METOAONOTIElD,
TEXHIKOK MoBefiHKK, npodecinHuMmM HaBuvkamym abo iHWKMMKW pecypcamu, SKi
aonomararoTb MOMY B ONTMMI3auil cpopmMoBaHOro Ha nianpuemcTBi (opraHiszauii)
hiHaHCOBO-EKOHOMIYHOIO CTaHy B paMKax YMHHOI HOPMAaTMBHO-3aKoOHO4aB4Y0i 6a3u
[2, c. 66].

OpraHizaudia, wWwo noTtpebye KOHCyNbTaUiNHOI MIATPUMKKW, Ha3MBAETLCS
KnieHTom. Llen TepMiH CTOCYETbCA, SIK opraHisadii B LifloMy, Tak i il KepiBHUKa, AKUI
3anpocuB KOHCyNnbTaHTa. KOHCynbTaHT 3 ynpaBniHHA (44 3 opraHisauinHoro
PO3BUTKY) BUCTYMNAae y poni cneuianicta, 34aTHUMOrO BNSMBATM Ha OKpemMy o0coby,
rpyny abo opraHisauito B LifloMy, ane BiH He Ma€ B Hi 6e3nocepeHbOI Bragw. Ii mae
TifIbKW KEPIBHUK, | CaMe BiH BigNOBIgaE 3a AiANbHICTb OopraHisadil, Ky KOHCYNbTYHOTb,
30KpemMa i 3a BNpoOBaKEHHA MPOMO3uLii KOHCYnbTaHTa. AKWO KOHCYSbTaHT 3
ynpaBniHHs 6epe Ha cebe BCto BigNOBiAanbHICTb 3@ 3MiHW B opraHisauii, TO BiH i€ sk
MeHempkep. MeTa KOHCynbTaHTa [OCKOHaNo BMBYATU npobnemy, cTaH peyen B
opraHisauii BigHOCHO fAkuMx Oyae HagaHa BignoBigHA KOHCynMbTauis. PesynbTatom
3anponoHOBaHMX Adi MOBMHHO CTaTW NiABULLEHHS €eMEKTUBHOCTI CUCTEMMU
rocrnogaptoBaHHs, nikBigauis, 4M MOM’SIKWIEHHS, HEraTUBHOIO BMSIMBY PUHKOBUX
dhakTopiB Ha AiANbHICTL NIANPUEMCTBA, BUXiO 3 KPU3W, 3MEHLUEHHS KOHMMIKTHUX
cuTyauin Towo [5].

Mo>kHa BUAINIUTM HACTYMHI NPUYNHN 3aryYeHHS KOHCYbTaHTIB B OpraHisauito:

— TOTOYHA 3aBaHTaXEHICTb MeHeoXepis QipM, WO nepeLwKkompKae M
CaMOCTIiHO BupiwyBaTn rnobanbHi Npobnemu po3BUTKY Ta OUHIOBATU KPU3OBI
npobremun KoMnaHii Ha Cy4acHOMY PiBHI 3HaHb;

— NParHeHHs1 o4epXXaTu OLiHKY TOro, WO pobMTLCA B OpraHisauii, HesanexHuMmm
00'EKTMBHUMUM eKkcnepTamu;

— HeobXiaHICTb NOCTINHOrO NiaBULLIEHHST e(PEKTUBHOCTI BUpOOHMLTBa Ta BidHecy
B YMOBAX >XOPCTKOI KOHKYPEHL,iT Ta yCKknagHEeHHs ynpaBniHCbKMX Npobnewm;

— BiACYTHICTb YiTKOI Ta epeKTUBHOI cuctemm iHpopmauinHoro 3abeaneyeHHs B
ranysi NpaBoBOro Ta eKOHOMIYHOIO perysitoBaHHS;

— iHTerpauis B CBiTOBE €KOHOMIYHE TOBAPUCTBO, iHTEPHaLUioHani3auis BUMOr Ta
cTaHgapTiB,;

— HeobXigHICTb iHiLiloBaHHS 3MiH B opraHisauii;

— NOA0NaHHs CTEPEOTUNIB Yy BUPILLEHHI iCHYHOUNX npobnem;

— HaBYaHHS NepcoHary HOBUM YNpaBniHCbKUM TEXHOMOTISM;

— NOAONIaHHS KPU3K, SIKLLIO BOHA HAcTae B opraHisauil, ineHTudikauis npodnem
Ta HagaHHSA BUKOHABYOI AONOMOrM Asis 1X BUPILLEHHS.

B cBow, 4epry OCHOBHWMMK €nemMeHTamu YMpBRIHCbKOrO KOHCYMbTYyBaHHSA
NOBWHHI cTaTu:

- JocnifjkKeHHs Ta aHani3a  puHKY:  diarHoctvka — nonuTy,  OUiHKa
KOHKYPEHTOCMPOMOXHOCTI MigNPUEMCTB, BAOCKOHANEHHA PUHKOBUX IHCTPYMEHTIB
BMNSIMBY Ha rocrnofapcbKy OiSNbHICTb;

- po3pobka cTpaTerii pO3BUTKY: OLiIHIOBAHHS BNIMBY MakKpo- Ta MiKPOOTOYEHHS,
3arpo3 Ta MOXIMBOCTEN, Cnabkmx Ta CUNbHUX CTOPIH AiANbHOCTI NignpMemMcTea 3
HaCTynHUM OB6r'pyHTYBaHHSM OCHOBHWX HaNpsIMKiB PO3BUTKY NiANPUEMCTBA, ranysewu,
Aepxasu, ynpasIiiHCbKOro CEKTopy, oKpeMmnx haxisuis;
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- (piHAHCOBUMN MEHEMKMEHT: KPeaAUTOCMPOMOXHICTb, (PiHAHCOBUA CTaH,
NPUBYTKOBICTb, peHTabenNbHICTb, NIKBIOHICTb, AiN0oBa aKTUBHICTD;

- NigroToBKa Ta ekcrnepTmnsa iHBEeCTULUINHMX Ta iIHHOBALiMHUX MPOEKTIB 3 OLIHKO
peanbHOCTI BNPOBaMKEHHS, eDEKTUBHOCTI, PU3UKIB Ta HEBU3HAYEHOCTI;

- ynpaBniHHA BMPOOHMUTBOM: MPOAYKTOBa cTpaTeria, crparteria 30yTy,
pecypcoedeKTUBHICTb Ta BUMOrM A0 ePEeKTUBHOT opraHisadii nignpnemcrsaa,;

- yNpaBniHHA MapKEeTMHIOM: OLiHKa PUHKOBOrO cepefoBulla, kaHanis 30yTy,
CNiBBIAHOLLEHHA MapKETUHIOBOI OiNbHOCTI 40 pecypciB Ta BUMOram puHKY;

- ynpaeniHHA BUPOOHMLUTBOM: BMNPOBaAXEHHS HOBITHbOI TeXHikM Ta
iHpopMaUiHMX  TEeXHOMNOriM B aBTOMaTM3auild  BUPOOHMYMX  MPOLIECIB,
yOOCKOHaNeHHa opraHisauii pobo4nx micub Ta BUPOGHMYOro cepeaoBuLLa;

- ynpaBniHHA NepcoHarnoM: OuiHKa KagpoBOl  MOSITUKM, MOTUBaLif,
KOMYHiKaLiHi 3B’513KK, COLianbHO-NCUXONOrYHUI KNimar;

- iHpopmaUuinHi  TexHonoril: gonomora Yy BNPOBaXEHHI  MporpamMmHux
KOMM'IOTEPHUX NPOAYKTIB Ta MOHITOPUHT Mpouecy aBTomMaTu3auil AOisnbHOCTI
nignpuemcrtea [6, c. 87].

3a paxyHOK HayKOBOro Ta TEXHIYHOro nporpecy B CUCTEMI iHCTpPYMeHTapito
KOHCanTWUHIy CBOro HOBITHLOTO BigoOpaXKeHHs HabyBatoTb HACTYMHI HAYKOBI NiAXOAN.

1. CnctemHun nigxig. BiH HabyBae HOBITHLOrO BigOOpaXeHHs nepLl 3a BCce 3a
paxyHOK KOMIMMEKCHONO BMKOPUCTAHHA TaKUX 3HaHb, SIK €KOHOMiKa, MEHEe)XMEHT,
coujionoris, MaTeMaTtuka, iHpopmaTuka Ta IXHE BHYTPILLIHE rany3eBe Pi3HOMaHITTS;
BU3HAHHA HEMOXXINMBOCTI HanpawoBaHHsS rMUOMHHOI Teopil Ta MeTo4oNorii nuwe y
BY3bKOMY KOMi 3HaHb;, a TaKOX 3a paxyHOK BU3HAYEeHHS KOXHOI cuTyauil, wWwo
AOCNIAXYETbCS, B CUCTEMHOMY HaveHHi Ta CKNagHOCTI CydacHUX yNpaBniHCbKUX Al
3 BU3HAYEHHAM MOXIMBUX HACRIAKIB.

2. AHaniTmyHuin nigxig, WO Mae LUMPOKE BU3HAYEHHSA Ta BigoOpaXkeHHsA B
AiSNbHOCTI 3 NUTaHb ynpasriHHA, (hopMye 3acay BUBYEHHS MpoLECiB Ha NigcTaBi
AocnigkeHHs npobnem, iCTopii po3BUTKY MPOLECIB Ta ABULL, 0O0’€KTMBHOCTI, NOTiKK
Ain, NocrnigoBHOCTI BUMBYEHHS iHOpMaLii, pyxXy Bi4 CKMagHOro O CrpOLLEHOro,
HanpauBaHHA anbTepHaTMB TOLLO.

3. IHTerpaudivHuMi nigxig, WO OTpMMYyE CBOK peani3audilo 3a paxyHOK
nornnbneHHa B3aeMoAil Ta B3AEMOMPOHMKHEHHA MK «TEOpictd Ta MPaKTUKOKO»;
TakuMn cpepamun, K Aep)kaBHe-ranyseBe-perioHanbHe ynpaeBniHHSA; yrnpasniHHA
nianpueMcTBaMu PisHUX ranysen Ta BUAIB AisANbHOCTI TOLWO.

4. CrtpaTteriyHMn nigxig, Wo € OpiEHTOBaHMM Ha nepcrnekTuBHe GadeHHsa Ta
PO3BUTOK SIK TeOopil Ta NPaKTUKW, TakK i CaMOro CKNagHOro Cy4aCcHOro pWHKOBOIO
cepepoBuwa. MNepenbavae NoWMpPEHHNA cTpaTerii K Ha NaHyBaHHSA, Tak i YCi iHLWi
JOYHKLiT — KOHTPOSb, MOTUBALLiKO, OpraHi3aLito TOLLO.

5. Topuin nigxig, TOMy LLIO KOXXHa CUTYaLisi B KOHCYNbTYBaHHI € HENOBTOPHOIO,
dPaKkTUYHO BIOCYTHI CTaHOaApPTW Ta YHiikauia B NPUAHATTI pilleHb Ta perynoBaHHI
CKknagHux, NpobremMHUX NUTaHb.

6. KynbTypHO-KOMYHiKauinHuin nigxig, skui nepegbavae, WO B LEHTPI
napagurMm BIiOHOCUMH € ntoguMHa Ta 1i IHTenekTyanbHUn noTeHuiasn, BpaxyBaHHS
OAHOYaCHOro HaNMMBY HaUiOHANbHOI KyfbTYPHOT iAEHTUYHOCTI Ta KPOC-KYNbTYPHOCTI
MeHeKepCbKol AisfIbHOCTI.

7. PvHkoBuM nigxig, akun nepenbavae cTinknin nonut Ta 6axxaHHsa 3 60Ky dipm,
oKpeMnx nignpueMuUiB Ha HapOLWeHHA edeKTUBHOCTI Ta pe3yribTaTUBHOCTI
DIANbHOCTI, MiHIMI3aUilo BUTpaT AiSnbHOCTI, 3pOCTaHHA NPOAYKTMBHOCTI npaui Ha
nigcrtaei ceo6oau gin. Taknin niaxig BU3HAE NPIOPUTETHICTb Ta NEPBUHHICTL NOTPED |
3aLikaBrieHoCTi KnieHTa.
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8. KoHuenTtyanbHUn nigxig, akmin opmye HasiBHICTb MeTW, 3aBAaHb, MPUHLUNIB,
IHCTPYMEHTapito AiSnbHOCTI Ta HAABHOCTI pe3ynbTaTiB B KOXHIWU NOCNy3i, Y BUpPILLEHI
KOXHOI npo6nemun abo KOHQIIKTI.

9. CwutyauivHmi nigxig, Skun nepenbadae NpIiOPUTETHICTL  METOAIB,
IHCTPYMEHTIB, NiAXOAIB OO OUiIHKM CUTyauil Ta 3HaXOOKEHHS TEeXHOSOriT BUPILLEHHS
KOHnNikTiB. B 3aranbHOMY po3yMiHHI ynpaBniHHS BU3HA4YaeTbCcsa cutyadieto. CTpiMKi
3MiHW Y BHYTPILWHBbOMY Ta 30BHILLHLOMY CepefoBuLLi POPMYIOTb CUTyaLil, KONn He
ICHye €OMHOro BIAMNOBIAHOMO OO0 HasABHOrO CTaHy MeTody  yrpaBSiHHA.
HanedekTnBHILLMM BU3HAETLCS TOW, WO € iIHhOpMaLiMHO agekBaTHAM Ta BignoBsigae
ynpasniHCbKin npobnemaTuui [4, c. 91].

YnpaBniHCbKe KOHCYnbTyBaHHSA Ans  Toro, wob BOHO ©Oyno pgieBum Ta
eEeKTMBHUM MOBMHHO 3aCHOBYBATUCb Ha [JOTPUMAHHI HACTYMHUX OCHOBHUX
npuHumunis [3, c. 137].

1. MpodpecioHaniam. KoHCynbTaHT 3 ynpaBniHHA HabyBa€e He nuLlie 3HaHb, a 1
HaBMYOK CMifIKyBaHHA 3 MEPCOHanioMm, NPakTMYHOro AOCBIAY 3 BUSIBIIEHHSA Npobnem
opraHisauii, BUpPOGMEHHS pekoMeHaauin LWoao BUpILWEHHA npobrem opraisauii,
CMPUSIHHA 1X BMPOBAXEHHI0, NMNaHyBaHHS 3MiH, MNOLOMAHHA Onopy 3MiHam,
HaBYaHHS KnieHTa Towo. MeHekepun opraHisauin KnieHTIB y NPUHLMMI TAKOX MOTn
6 3006yTK NoAibHI 3HaHHA Ta AocBig, ogHaK 0BMeXeHi MOXINMBOCTI CMiNkyBaHHSA 3
nepcoHarnoMm iHWKX opraHisadin, No CyTi, CTalTb Ha NepeLUKoi LboMy.

2. Jopagunin xapaktep. Lle o03Hayae, WO KOHCYNbTaHTU 3 YrpaBmiHHA
3any4alTbCs He Ans Toro, wob KepyBaTu opraHisauicto abo npunmatn aenikaTtHi
piLLeHHs BiA iMeHi MeHepkepiB. BoHu - pagHuku | He matoTb 6e3nocepeHboi BNagu
NPUMMaTH pPiLLEeHHS NPO 3MiHM YU BTINKOBATU IX Yy XUTTA. BoHM BignosigatoTb nuwe 3a
AKICTb | 3aBepLUeHiCTb nopaan. KoHCynbTaHT 3 ynpaBniHHS NOBUHEH 3anpornoHyBaTu
He O4MH, a Kiflbka BapiaHTIB nopag, 4O TOro X y NpaBuibHNUA cnocib, NoTpibHin ocobi
i B MOTPiGHUI Yac - y UbOMY NOro ManCTepHICTb.

3. HeszanexHictb. KoHcCanTMHr - He3anexHa KOHCynbTaTMBHa cnyxba.
KoHCcynbTaHT noBvHEH O6G’€KTMBHO OUiHOBaTKM Oyab-siky CUTyaLito, NpOnOHyBaTu
YecHi i 06rpyHTOBaHI pekomMmeHaauii BUKNIOYHO B iHTEpecax opraHisauii knieHta. [ns
uboro HeobxigHa piHaHcOBa, aaMiIHICTpaTMBHA | MNOMITUYHA HEe3aneXxHiICTb
KOHCynbTaHTa BiJ KrieHTa.

3a KopaoHOM € BaraTo npuknagis ycnixy, KOnu Kpawli B CBiTi KOHCYNbTaHTK 3
ynpaBniHHA psATyBanu KOMMaHii, Wwo cTosnu nepeq 6aHkpyTcTBOM, abo nosepTanm
00 XKNTTa pipMK, SeKi 3HaxXoAUNMUCb Ha OCTaHHBLOMY eTari XXUTTEBOMO LMKNY. Taknum
YMHOM, CTBOPEHO Mich Npo Te, WO 3a AONOMOIoK KOHCYIIbTYBAHHS MOXHa BUPILLNTY
Byab-siKy cknagHy ynpasniHCbKy npobnemy. OgHak ue nuiwe Mid.

[na gocarHeHHs ycnixy HeobxigHe He Tinbkn 6akaHHs NoLlyKy HOBUX hopMm i
MEeTOAIB NiaBULEHHA etheKTBHOCTI pobOTK CBOET OpraHi3auii, a n TicHa cnisnpaus,
B3aEMOAIA 3 KOHCYNbTAaHTOM 3 YMNpaBmiHHA. Y BUNagky, KONMM UbOro He BOAETbCS
3po6uTKn, NpobnemMm 3amMOBHMKA 3anNMLLAITLCA HE BUPILLEHNMU, @ (hiHAHCOBWUI CTaH
NiANPUEMCTBA, WMOr0 KOHKYPEHTOCMPOMOXHICTb Ta XWUTTE3LATHICTb Ha PUHKY
BUKINNKAOTb CEPMO3HOr0 3aHEMOKOEHHS.

OTxe, npouec CTaHOBMNEHHS Ta CTPIMKOro po3BUTKY Bi3HEC-KOHCYNbTYBaHHA B
YkpaiHi 6arato B YoMy MOB'A3aHWA 3 MacOBOK npuBaTu3auieto, pPopmMyBaHHAM
PUHKOBOI iHPACTPYKTYpW, 3aroCTPEHHSIM KOHKYPEHUil Ha puHKY. BucTynatoum
AiSNbHICTIO MO HaAaHHIO KOHCYNbTATUBHWX MOCNYr 3@ KOHTPaKTOM, creuiarbHO
niaroToBneHi kBanigikoBaHi ¢axisLi gonomaraloTb OpraHisaii-3aMOBHUKY BUABUTU
ynpaerniHCbKi NpobnemMu, BM3HAYUTU CTYNiHb IX 3HAYYLLOCTi B OOCATHEHHi MeTn
opraHisau,ii, BCTaHOBUTM CTYNiHb HEOOXIAHOCTI, YacoBi 0OOMEXeHHs Ta 3aTpaTu no ix
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niksigauii. Habysatoun Bce 6inbLUOT NONYNAPHOCTI KOHCANTUHI BUCTYNAE NOTY>XHUM
IHCTPYMEHTOM  peiHXMHipuHry  Bi3Hec-npoueciB, notpebye  BUKOPUCTAHHS
IHTeneKTyanbHOro pecypcy, CMPOMOXHUWA CYTTEBO MIABULLMTU pe3yribTaTUBHICTb
ynpasniHCbLKNX NpoueciB i npouenyp.
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YKPAIHA

KnoyoBy ponb y pO3BUTKY iHHOBALin B €KOHOMiILi, KoMm'loTepu3auii Ta
3abe3neyveHHi BENMKOI KinbkocTi pobounx micub 3anmae IT-cdepa. NpuckopeHunin
NPUPICT KiNbKOCTI didanyHMx ocib-nignpuemuis (POIM) y cdepi IT, sgkurn 3HaAYHO
Bunepegxye npupict ®OliB B iHWKX cdepax, CBiAYUTb NPO nonynspHicts IT
iHaycTpii. Hk4ye 3006paxeHo kinbkicte @Ol B YKpaiHi, ki He nepebyBatloTb B CTaHi
npunuHeHHs T1a IT-®O0lMu (puc.1).
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Puc. 1. Kinbkictb ®OI1 B YKpaiHi, fiKi He nepebyBalOTb B CTaHi NPUNMUHEHHS,
TUC. OCib
HaHi cchopmosaHo 3 [1]

LUlopivHO 3pocTae KinbKicTb XiHOK B IT-ccepi YkpaiHun. BoHW akTuBHilwe
NoYMHaKTb 3anMaTn TexHidHi nocagun. 3a nepio 2016-2020 pp. y uin cdepi KinbKicTb
®OrlM-yonoeikiB 3pocna Ha 80,6%, HaTomicTb POTl-xiHOK Ha 216,0%. Ak Hacnigok,
yacTtka ®OTl-xiHOK y uin cdepi 3pocna i3 16% o 25% [2].

MepLwmi i HAMBaXXNUMBILLMIA YNHHUK 3pOCTaHHA KinbkocTi @Ol B coepi IT — ue
BUCOKI 3apObBiTHI NnaTn NOPIBHAHO 3 HEBENIMKOK CTABKOK OMoAaTKyBaHHA. Takox
BaroMMM YMHHUKOM € po3BUTOK |IT pMHKY, 3a paxyHOK 4yoro 3pocTtae notpeba B IT
cneyianictax.

[ns ouiHKK nepcnekTMB po3BUTKY Manoro 6idHecy B YKpaiHi BUKOPUCTAHO iHOEKCH
KinbkocTi POl 3a Bcima Buaamm ianbHOCTI Ta TUX, SKi npautotoTb B cdepi IT.
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Tabnuys 1
IHgeKem KinbKocCTi (hisnyHMX ocib-nignpuemuiB YkpaiHu
[MokasHUKM 2017 2018 2019 2020
®i3nyHi ocobu-nignpmemui ycix ccpep 0.90 1.01 1.04 1.07
®i3nyHi ocobu-nignpmemui cdepm IT 1.12 1.20 1.25 1.20

HaHi cgbopmosaHo 3 [1]

Buxogsum i3 gMHamiku BignoBigHUX iHAEKCIB 3a gaHumu Tabn. 1, B YkpaiHi
crnocTepiraetbcs 30iNbLWEHHA NpeacTaBHUKIB Manoro bisHecy.

[ns noganbLloro aHanisy BisbMEMO CepeHin TeMM NPUPOCTY KiNbKOCTI (I3UYHNX
oci6-nignpuemuis ccoepum IT, Sk cepegHe 3Ha4YeHHS iHAekciB 3a nepioa 2017-2020 pp:

Trp.ceppiv= 1/1,12 * 1,20 % 1,25 % 1,20=1,195 (1)

OTxe, cepeaHbOpiYHUI Temn NpupocTy cknagae 19,15%.

MpoBegemMo [OOCNIMKEHHS TEHOEHUIN 3MiHM  KINbKOCTi  Qi3nyHMX  Oci6-
nignpuemuis ccoepu IT 3a nepiog 2017-2020 pokiB 3a OMNOMOroH MiHii TpeHay.

MobynoBy Ha OCHOBI AaHWX NPO iHAEeKcn disnyHux ocid IT chepn y % o
nonepeaHbLOro PoKy NoAaHo Ha puc. 2.
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Puc. 2.
LaHi cgpopmosaHo 3 [1]

MpoBeaeHO NPOrHo3yBaHHA 3MiHWU KinNbKOCTI hidandHnx ocib IT ccbepn meTogom
ekcTpanonauii niHinHoro TpeHgy. Ha OcHoBI piBHAHHA TpeHay y=2,7921x+112,36
(omB. puc. 2) NPOrHO30BaHW TeMN 3POCTaHHS OOCAriB KinNbKOCTi PisnvHMX OCib
IT cchepn Ha 2021 pik cknagae 126,3%, Ha 2022 pik — 129,1%.

BBaxkaemo, WO TeHOeHUis Ao 3pocTaHHs KinbkocTi POl 36epexeTbes. Agxe
HaBiTb B YymoBax naHgemii COVID-19, cneudianictn [T-cdoepn Haunnerwe
NPUCTOCYBanUCb 0O HOBMX YMOB BefeHHs 6idHecy. [1o HeraTMBHUX YUHHWUKIB, SKi
MOXYTb BMAWMHYTU Ha |T PUMHOK - Le 3MiHA YMOB OMOAaTKyBaHHSA cheuianicTis
IT-cdhepu B pamkax pecdopmu, sika 3apas po3pobnaeTbCa yKpaiHCbKUM YPSA0M.

Cnucok BUKOPUCTaAHUX gxKepen:
1. €0uHul OepxasHuUll peecmp OPUGUYHUX 0CIb, (hiduyHUX OCib-nidnpuemyie ma 2pomMadCbKux hopMysaHs.
(2020). BunyyeHo 3: https://data.gov.ua/dataset/1c73815-3259-45e0-bdf1-64dca07ddc10.
2. XKiHku e IT: nopmpem, kap'epa i 3apniiama. AHartimuka. (2020). BunyueHo 3: https:/idou.uallenta/articles/it-woman-2020/
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https://dou.ua/lenta/articles/it-woman-2020/
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PEANISALIA KOHTPOJIbHUX MOBHOBAXEHb
OPrAHAMU AOKCY LLOAO BUAATKIB AEPXXABHOIO
BIOOXETY YKPAIHU

CebecTsiHOBMY IpuHa CepriiBHa
3006yBay BULLIOT OCBITU (hakynbTeTy ynpasniHHS iHaHcamu Ta BisHecy
JlbgigcbKull HayioHanbHUU yHisepcumem iMeHi IsaHa ®paHka

HAYKOBWI KEPIBHUK:

BaTtamaHiok-3eniHcbKa YnsiHa 3eHoBiiBHa

OOKTOP €KOHOMIYHUX HayK, OOLEHT,

npodecop kadeapn hiHaHCOBOro MEHEAKMEHTY

JlbgigcbKull HayioHanbHUU yHisepcumem iMeHi IsaHa ®paHka

YKPAIHA

diHaHCOBa cucTemMa [OepxaBu — Le CYKYNHICTb 3aranbHOOep)KaBHMX,
TepuTopianbHMUX rpowoBnx oHAiIB, (biHAHCIB  rocrnogapltoroumnx  cyb’ekTis,
opraHizauin, rpomagsH, OepXaBHUX OpraHiB Ta opraHisauin, ki 3anmMarTbCA
diHaHcoBOW gianbHicTio. [Onsa  Toro, abwm paHa cuctema  dyHKUIOHyBana
pe3ynbTaTtMBHO, MNOTPIBHO eMEeKTMBHO YyNpaBnsaTU YTBOPEHWUMU TPOLLOBUMM
NoTOKaMMU.

B npoueci ynpaBniHHa diHaHCaMn, BUKOHAHHSA MOCTaBIIEHMX 3a4ad, BUPILLEHHS
AKMX HeobxigHe Ans peanisaudii ronoBHOI UiNli — YyCnilWHOro yHKUiOHyBaHHSA
diHaHCOBOI cuctemun, HeobxigHun KoHTponb. Cepen opraHiB, siKi 34IMCHIOKTb
KOHTPOMNb LWOAO UifibOBOr0 Ta €(EeKTUBHOIO BUKOPWUCTAHHA OHOOXETHMX KOLUTIB,
MOXHa BuaInuTn [epxaBHy kasHayeuncbky cnyx0y Ykpainm (OKCY). B YkpaiHi
BignosigHo go brogxeTHoro kogekcy [KCY 3armae krnoyoBy Ta yHiBepcanbHy porsib
B chepi AepkaBHOro iHaHCOBOrO KOHTPOSO, BKIIOYAOYN TaKi eTanu: peecTtpauito
3000B’A3aHb; ONMaTy paxyHKIB pPO3NOpsSAHUKIB  OIOMKETHUX KOowTiB  Ta  iX
o[epXXyBadiB; OTPMMaHHS 3BiTHOCTI.

B skocTi yyacHuka GrogakeTHOro npouecy, [lepxaBHa kasHadencbka cnyxba
YKpaiHu Bignosigae 3a npoBefeHHS NnonepeaHboro Ta NoTOYHOro KOHTPOM 3a
iHaHcyBaHHAM BugaTkiB. [lonepeaHin KOHTPOSb  34IMCHIOETLCA Ha eTani
peecTpauii GlmpKeTHUX 3000B’A3aHb PO3NOPSALAHUKIB OHOOKETHMX KOWTIB Ta
ofepxxyBadiB OHOOKETHUX KOLWTIB; MOTOYHMIA KOHTPONb — Yy Mpoueci onnatu
PaxyHKiB pO3NOpsiAHMKIB OHOOKETHMX KOLWTIB Ta OAepXyBadiB OHOOXKETHUX
kowTiB [1].

[ns Toro, abu OUIHWUTK SKICTb 34INCHIOBAHOIO KOHTPONO, Wo npoBaautb OKCY
32 BWKOHAHHAM BMAOATKOBOI 4YacTUHW [epxaBHOro OwoxeTy (Ha cragiax sk
nonepeaHboro TakK i MOTOYHOrO KOHTPOMK), MNOTPIBHO pPO3rNsHYTU CTPYKTYpY
nonepegxeHb MNpPO HeHanexHe BWKOHAHHA OKOKeTHOro 3akoHodaBCcTBa Mpu
KasHayencbkoMy obcnyroByBaHHi [lepxaBHoro OwoakeTy YkpaiHu 3a BugaTkamu
NPOTArOM OCTaHHIX M’ATK pokiB (Tabn. 1).

Ha ocHoBi gaHux T1abn. 1 mMoxHa 3pobuTn BUCHOBOK MPO Te, WO HanbinbLuy
YacTKy B CTPYKTypi nonepegXeHb MNP0 HeHaneXxHe BUKOHAHHA OomXKeTHOro
3aKOHO4aBCTBa 3aMMaloTh Ti, AKi CTOCYHOTbCA NonepeaHboro KoOHTponto (Binbwe 93%).
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Tabnuuys 1
CTpyKTypa nonepenxeHb Npo HeHanexHe BUKOHaHHA GHOgXeTHOro
3aKOHOAaBCTBa NpPU KasHaYyencbKoMy obcnyroByBaHHi [lep>xaBHOro 6romxeTty
YKpaiHu 3a BugaTkamum Ha ctagifax nonepegHboro i NOTOYHOro KOHTPOJo

3aranbHa cyma . .
MonepegHin KOHTpONb | MNOTOYHMI KOHTPOSTb

Pik nonepeakeHb

MJTH TPH MJTH TpH % MJTH TpH %
2016 1720,1 1612,9 93,8 107,2 6,2
2017 3590,1 3554,8 99,0 35,3 1,0
2018 5275,7 5092,8 96,5 182,9 3,5
2019 5719,2 5377,5 94,0 341,7 6,0
2020 (01.01.- 30.06.) | 5002,6 4972,2 99,4 30,4 0,6

HaHi cgbopmoesaHo 3: [2].

CBOE€l0 Yeproto, nonepeakeHHs, ki CTOCyoTbCS MOTOYHOIO KOHTPOSO CTAHOBIATL B
cepegHbomy 3,5 % Big 1x 3aranbHoro obcary. TobTo, KnNOYOBOrO0 3HaAYeHHs B
Ka3Ha4encbKomMy 06CnyroByBaHHi Aep>kaBHOro 6ookeTy 3a BugaTkamm HabyBae Bce-
Takun nonepeaHin KOHTPOrb.

MnToma Bara 3axoAiB nonepedHbOro KOHTPOM0 B 3aranbHil  KiflbKOCTI
nonepegxeHnx nopyweHs npotsarom 2010-2017 pp. 36inbwwunacs 3 43,7 o 96,2%,
TO6TO Mamxke BABiMi. Kpim TOro, BkasaHo, WO 6inblWi 4YacTuMHI AoNyLEeHUX
po3nopsgHMKaMn Ta ofepKyBadamu OooKETHUX KOLITIB NpaBonopyLlleHb BAAMN0OCS
3anobirtn 3aBAsKkM nonepegHbOMY KOHTPOMK Ha eTani peectpauii GrLKETHMX
diHaHcoBUX 3060B’A3aHb [3].

Llo6 BOOCKOHANUTM OpraHi3auilo  KOHTPOMK B  YacTUHI  AOTPUMAHHS
OrookeTHoro 3akoHogascTBa B cuctemMi [IKCY, HeobxigHo:

- ro-nepwe, BAOCKOHaNUTU HOPMAaTUBHO-NpPaBOBi 3acagn iHaHCOBOroO
KOHTPOMto, a came 3abesneuynTtn cTabinbHICTb iHAHCOBOrO 3akoHO4aBCTBA Ta
BCTAHOBUTU €OMHI HOPMATUBWU OS5 BCiX CYO’EKTIB OEepXXaBHOrO KOHTPOMO Ta YiTKO
PO3MEXOBYBaTU X MOBHOBaXEHHA MPUAHATTAM BigMNOBIAHOrO 3aKOHY, NOLUMPUTU
BMPOBaAXEHHS Taknx MixkHapogHux ctaHgapTie, sk INTOSAI ta MCA;

- no-gpyre, HeobxigHo niaBMwmTn KoopauHauito OKCY 3 iHwumn cyb’ektamm
(PiHAHCOBOro KOHTPOSIO, 30KpemMa 4epe3 €avHy iHGOopMauiiHy cuctemy LWoao
NpaBoOMNOpYyLUEHb;

- NO-TpeTe, po3wnpuTn Ti noBHoBaxXeHHA [KCY, aki He ByayTb 3anexaTu Big
opraHiB BMKOHaB4o0i Bnagu. Lle gactb 3amory 3ano6irtu iXxHbOMy TUCKY He nuviie nig
4yac nepeBipoK, a N B NPOLECI BUHECEHHA pilleHHs Wwoao obcary BifgwKoayBaHHSA
3anofisHnX 30UTKIB.

Kpim 3a3HayeHunx BuLLEe 3axoaiB, NOTPIOHO BUPOOUTY YiTKY AepKaBHY NOMITUKY
B YaCTWUHI NpaBONOpPYLIEHb, SAKi CTOCYHOTbCHA HELNIbOBOr0 BUKOPUCTAHHA KOLUTIB
MiCLEBMMW oOpraHamu Bragu; niaBuwmnTn npodpecioHaniam cneudianictis OKCY
LWNAXOM 1X NiArOTOBKM 4YM MNepenigroToBKM; BMPOBaAUTU CydacHi iHopmauinHi
TexHosoril 4nga nacnopTmaadii pe3yrnbTaTiB KOHTPONbHUX 3axoaiB; 3abe3neunTn ans
cycninbCTBa Npo3opy AisnbHicTb ycraHoB OKCY; nocunuTtu BignoBiganbHIiCTb 3a
pesynbTaty BukoHyBaHux JKCY cyHkuin.

Cnucok BUKOPUCTaAHUX gXKepen:
[1] [po 3ameepdxeHHs MNopsadky kasHadyelicbkoeo obcry2o8ysaHHs OepxagHo20 bro0xemy Ha sumpamamu



2]

[3]
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(3akoH YkpaiHu). Ne244 (2020). BunyueHo 3: https://zakon.rada.gov.ua/laws/show/z0130-13#Text.
IHpopmauis w000 HadaHux opeaHamu [lepxasHoi ka3Hayelicbkoi cryxbu YkpaiHu po3nopsidHUKam
(00epxysayam) OroOKemHUX KOWwmMmig nonepedXeHb NPO HEHanexHe BUKOHaHHS brdxemHo20
3aKkoHoO0ascmea cmaHom Ha 16.08.2020 (2020). BunyueHo 3
https://www.treasury.gov.ua/ua/news/informaciya-shchodo-nadanih-organami-dksu-rozporyadnikam-
oderzhuvacham-byudzhetnih-koshtiv-poperedzhen-pro-nenalezhne-vikonannya-byudzhetnogo-
zakonodavstva_0.

MapueHko, J1.H0. (2018). ®iHaHCOBWIA KOHTPOMb B OpraHax OEpXaBHOI Ka3HAYENCbKOi CryxOu YkpaiHu.
Teopis ma npakmuka OepxagHo20 ynpaeninxg, (1), 112-117.
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PO3BUTOK OELUEHTPANI3ALII B PO3PI3I
TUMIB OTI YKPAIHU

ORCID ID: 0000-0002-0239-8855 KpaeBcbka NanuHa OnekcaHapiBHa
KaHg. eKOH. HayK, C. H. C. Bigdiny npobnem popMyBaHHS couianbHOro Kanirany
IHcmumym demoepadgbii ma coujianbHuUX 0ocnidxeHb iMeHi M.B. Nmyxu

HAH YkpaiHu

YKPAIHA

CyyacHnn po3BUTOK TepuTopianbHUX rpomMag BigOyBaeTbCs B yMOBax
CTPYKTYPHUX Ta OpraHi3auiiHO-eKOHOMIYHUX 3MiH (agMiHiCTpaTMBHO-TepuUTopianbHa
pedopma, Wo nepeabadae geueHTpanisauito Bnagu, peopmyBaHHs NOAATKOBOI Ta
CUCTEMW HaJaHHA couianbHUX NOCnyr) Ta ajanTtauil go BXe peani3oBaHuX
(oemokpaTtmsauis ynpasniHHA | BAPOBaAXEHHS PUHKOBUX YMOB (QYHKLIIOHYBaHHS
€KOHOMIKN MyHiuunanbHOro yTBopeHHs). [leueHTpanizauis nependayvae 3poCTaHHs
obcary noBHoBaXkeHb Ta 0OOB’A3KIB W00 HA4aHHS NOCNYr HACENEHHI0, BUPILLEHHS
MiCLUEBUX  COLiaNbHO-EKOHOMIYHUX Npobnem, BUSIBNEHHS Ta BUKOPUCTAHHS
NoTeHUiany po3BUTKY TepuTopianbHOl rpomMagn 3 MeTow 3abeanedeHHs i
faiesgatHocTi.  Pos3wuvpeHHss  noBHOBaXeHb  nNepefdadvae  po3pobrieHHs  Ta
BMPOBaAXXEHHSA MeXaHi3MiB AOCArHEHHA e(PeKTMBHOI pOBOTM yrnpaBniHCLKNX Kagpis,
YHEMOXIMBIIEHHST  KOpYynuii Ha Micusax, 3abe3nedeHHa GanaHcy iHTepeciB
TepuTopianbHOI rpoMaau Ta gepXasu.

[onoBHUMK pesynbTaTaMmyv NPOBEOEHHS  agMiHICTpaTUBHO-TEPUTOPIaNbHOT
pedopmu, sika poanoydanacb 2014 p. € ytBopeHHa 1070 OTI, y saki 4obpoBinbHO
o6’egHanuca 4882 rpomag. 3 Hux y 936 OTI Bigbynuceb nepli micuesi Bubopu. B
OTI Ta mictax obnacHoro 3HavyeHHs npoxuBae noHagd 70% HaceneHHs YKpaiHw.
BnacHi goxoan micuesux 6rogxeTis 3 2014 no 2019 pik 36inbwunuca Ha 200 mnpa.
rpH. (3 68,6 mnpa. rpH. 8o 267 mnpg. rpH). Kpim toro 3atsepaxeHo teputopii 1470
TepuTopianbHUX rpomag, B akux B >OBTHi 2020 p. npoBeaeHo micuesi BUOOpM Ha
HOBIN TepuTOopianbHii ocHoBiI [1].

Ctpyktypa tnnie OTI B YkpaiHi Ha cepeanHy 2020 p. 6yna Takow 57,7 %
CiNbCbKMX, 26,6 % cenuuwHnx T1a 15,9 % micbkux (puc. 1). 3 24 B 20-Tn obnacTtsx
cinbcbki OTI ctaHoBunM 6Ginblwe nonoBuHW, a B Yepkacbkin Ta PiBHEHCbKIV
obnactax — 78,9 ta 77,8 % BignosigHo. Ha cepeguHy 2020 poky i3 3aranbHoi
KinbkocTi cin 37 % BxogaTtb fo cknagy OTI. B nonosuHi obnacten cenuwni OTI
CKnagalTb YeTBEPTY 4YacTuHY, We B MATU perioHax BOHM CTaHOBNATb 65IM3bKO
TpeTuHW. Jlignpyroummn 3a UMM NokasHMKOM € XapkiBCbka Ta YepHiriBcbka obnacrTi
(52,2 Tta 38,0 % BignoBigHo). B 6inbloCTi BMNaaKiB LLEHTpaMU TaknxX NoCeneHb €
cenuuia MiCbKoro Tumny, LWo 3a po3MipoOM BiAMOBiAaTb MannMm MicTaMm, IX HaceneHHs
KnacuikyeTbcs sk Micbke. Lli rpomaan € 3amiluaHmm 3a Tmnamu HacesneHux NyHKTIiB
(sk i micbki). o ix cknagy Bxoaatb sk CMT Tak i cena. Hanbinbwa nutoma Bara
micbkux OTI cnocTtepiraetbea B [JoHeubkin, Kniecbkin, 3akapnaTcbkin, YepHiBeLbkin
Ta YepHiriBcbkin obnactax i konmBaeTbcs Big 46,2 % B [oHeubkin oo 26 % B
YepHiricbkin. Cnig 3asHaunTti, wo go cknagy OTl ysiwnu 6 mict obnacHux
ueHTpiB. Lle micta BiHHMua, Xutomunp, IBaHo-®paHkiBCbkK, Jlyubk, TepHoninb Ta
Cymn.
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Puc. 1. CtpykTtypa OTI 3a Tunom B perioHax, 2020 p.
OaHi po3paxosaHo 3 [2]

Cy4acHui CTaH pO3BUTKY TepuTopianbHUX rpomag Ha JoKarbHOMY piBHI B
YKpaiHi xapakTepuayeTbCs po36anaHCoOBaHICTIO CTPYKTYPHUX KOMMOHEHTIB: EKOHOMIKK
couianbHOT iHPPaCTPYKTYPU, PUHKY NpaLi, LLO COHYKAE X XXUTENIB LUYKaTU BUPILLEHHS
BNacHMx npobrnem 3a wMexamun TepuTopianbHOI rpomaan. BoHa nepectae
crpumMmaTmcs sk Micue oopMyBaHHSA KOPNopaTUBHOIO iHTepecy. Tomy pearibHO gitoye
MicueBe camoBpsAyBaHHA MOXKIMBE NMLLE Ha OCHOBI PO3BUTKY Ta peanisdauii CninbHuX
uinen. B ymoBax geueHTtpanisauii BuHMkae notpeba BU3Ha4MTK ontumarnbHy MOAENb
dyHKUiOHYBaHHS MicLeBOi Bnagn, sika 6 3abesneunna po3BUTOK 0O’edHaHMX
TepuTopianbHUX rPoMag Ha 3acagax couianbHoi BignosiganbHocTi. Ocobnueo ue
NUTaHHA akTyanisyetbcd, konn go OTI BXxogAaTb pi3Hi TUNW HaceneHWX MyHKTIB.
AnbTepHaTMBHOK MOAEN0 MoXe ByTu KopnopaTtu3auis TepuTopianbHOI rpomagu,
TOOGTO ii (PYHKUIOHYBaHHA Yy $KOCTIi cneundivyHoi Kopropadii, B Mexax sKoi
30INCHI0ETBCS (POPMYBaHHSA CNiflbHOI BAIACHOCTI Ta BCTAHOBIEHHS BanaHcy iHTepeciB
(iHOuBigyanbHMX | KOMEKTUBHMX), Uinen (couianbHUX, €KOHOMIYHUX, E€KOMOTiYHUX),
nepexig Ao NapTHEPCbKUX BIAHOCWH i po3LLUMPEeHH Mex cninpadi [3].

Cnucok BUKOPUCTAHUX OXeperl.
Pedpopma JeleHTpanisauii. Ypagosuii noptarn (2020). BunyueHo 3
https://www.kmu.gov.ua/diyalnist/reformi/efektivne-vryaduvannya/reforma-decentralizaciyi .
HeuenTpanisauis. O6’egHaHi TeputopianeHi rpomaa. Bunyyero 3 https://decentralization.gov.ua/gromada.
LWapos, HO. (2010) IHHOBALliHI iHCTPYMEHTH MyORIYHOMO BPSAOYBAHHS: EBPOMENCHKUIN KOHTEKCT. [1ybniyHe
ynpaeniHHsi: meopis i npakmuka, Bun. 1,5 -9.

(1]

[2]
[3]
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PO3BUTOK CUCTEM BE3IrOTIBKOBUX PO3PAXYHKIB
B YMOBAX OIAXKUTANI3ALII

ORCID ID: 0000-0002-2185-7658 INyuumk Mapis BacuniBHa
KaHA. eKOH. HayK
YHisepcumem 6aHKi8CbKOI cripasu

YKPAIHA

TexHonoriyHi  iHHoBaUil CnpuslTb  YOOCKOHANEHHK W PO3BUTKY OHMaWnH
nnaTexis, BKNoYaoun Lmdposi ramaHui, nnatexi P2P ta nocnyru, WwWo 403BONSATb
34IMCHIOBATN nNnaTexi B €eneKTPOHHIN KoMepLuil 4Yepes3 iCHyK4y iHPacTpyKTypy
eneKTPOHHOro 6aHkiHry. NMpobnemun KOHMIAEHUINHOCTI 3aBaXatoTb BNaCHUKaM AaHuX
AinnTucs Ta obMiHIOBaTUCS HUMK NMO3a IXHIMM YCTaHOBaMM Yepes cTpax LWaxpancraea
Ta 3noBxmBaHb. Open banking Moxe CrnpusTU OOCATHEHHKD MakKCUMarnbHUX BUrO[,
KNieHTiB 3aBaskn obMiHy gaHumu Ta Ginblw rmmbokin cniBnpaui Mk diHaHCOBUMM
ycTaHoBaMu. YcCi KOMNaHil, WO HagawTb NnaTtikHi nocnyrm B EBPOMNEnCbKOMY
€KOHOMIYHOMY MPOCTOPI, NOBWUHHI NigTpuMyBaTn Bumorn PSD2 wopo goctyny Ao
paxyHky. PD2 perynioe, wo ctopoHHi PSP matoTb npaBo goctyny OO NNaTiKHOro
paxyHKy, L0 3HaxoamMTbca y 6aHkax, Ansa HagaHHA nocnyr 3 iHpopmauii Npo paxyHoK
Ta / abo nocnyr 3 iHiyitoBaHHA nnartexis. Ana uboro 6aHku NOBUHHI 3abe3neunTn
0e3neyHunn Ta BiOKPUTUI iHTEpPdENC ANA CTOPOHHIX MNNaTiXKHUX CUCTEM ANs AOCTyny
00 paxyHKy, 3BiTyBaHHSA Ta iHILilOBaHHS NnaTexis.

B cBiTni oHoBRNEeHHA [MpekTBM €BPONEnCbKOI KOMICIT Npo nnaTikHIi nocnyru,
CMPSIMOBAHOI Ha MOKpaLLEeHHA KOHKYPEeHLil Ta akTuBi3auil eKOHOMIYHOI aKTUBHOCTI
LUNAXOM CMPUSIHHSA Ta 3a0XOYEHHS BNACHUKIB BaHKIBCbKMX PaxyHKiB KOHTPOSbOBaHO
Ta 6e3nedyHo HagcunatM gaHi cBOiX 00nikoBMX 3anuciB, noBcTana npobnema,
noB’dA3aHa 3 HeOBI3HAHICTIO KNIEHTIB NPO MOXIMBOCTI, NnepeBarn n 6esneky nig 4ac
30iMCHEHHS onepaLin 3a NpUMHLMNaMu1 BiAKPUTOro BaHKiHry.

Lle pocnigpkeHHa npucBsyeHe pocnimkeHHo noHsaTTs Open Banking, moro
€KOHOMIYHi CYTHOCTI, NepeayMoB, MOXIMBOCTEN Ta PU3UKIB BMPOBAIXEHHS, SK
HOBOr0 CMOCOOY BUMKOPUCTAHHA MAATDKHUX MOCNYr, BBEOEHUWA [OUPEKTUBOLO.
HocnigpkeHHa pobuTb BHECOK B PO3BUTOK TEXHOSOrii BiAKPUTOro OGaHkKiHry Ta
pO3B’sA3y€ nopyLueHy B poboTi npobnemy — aosipy 3 60Ky Nokynuis A0 Hel, Bif 4oro
3anexuTb ycnix il BNpOBaMKEHHA N PO3BUTKY Takoi BisHec-moaeni.

CgiTOBa eKOHOMIKa 3MIHIOETBLCS, pyXxato4nchb A0 gigkuTtanisauii [1, 3, 4, 6, 7, 14,
24], 3aBOsiKM AKiM KOMMaHiT BUXOAATb Ha MDKHAPOAHI PUHKU, BUKOPUCTOBYHOUN Pi3Hi
TexHosoril [8, 20], cTBOpIOOYM HOBI Cnocobu NpocyBaHHs, npuabdanHa [2, 15, 18, 19,
21] ta onnatu ToBapiB abo nocnyr [16, 17]. MnaTtikHa rany3b 3a3Ha€e CeprMO3HMX
CTPYKTYPHUX 3MiH, SKi CTBOPIOKOTb HOBi MOXIMBOCTI 415 Pi3HMX 3aLikaBNeHUX CTOpPIH
[5]. PaHiwe Buxia Ha MiXXHApOAHWIA pMHOK Ansa 6aratbox KoMnaHin 6yB ycknagHeHun,
abo 1 B3arani He MOXNnBMI Yeped BaraTo PakTopiB, TakMX SK: MOBa, Npasua Bxoay,
3akoHoaaBcTBO [9]. [NpoTe, 3apa3 Npy BNPOBaAXXEHHI BiAKPUTOro GaHKiHry, Le ctaHe
HabaraTo nerwe, agXke CTBOPUTbCA OOMH (piHaHCOBMI naHawadT Ha BCbOMY
KOHTUHEHTI.

Bigkpntnin 6aHKiHF 3MiHUTL NpaBwuiia rpy B NAATKHIA ranysi, OCKifbKU BiH
CNpsiIMOBaHUN Ha BUPIBHIOBAHHA MNONA ANs BCiX rpaBUiB Ta SK KaTanizaTtop Ans HOBUX
bisHec-mogenen [10, 11, 12, 13, 25, 26]. 3aaBanocs, 6aHkuM gOCArNM BiANOBIAHOCTI,
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ane UuiHHICTb ui€l iHiyiaTBn Gyae BMAHO nisHiwe [22, 23], ockinbkn HOBI Bi3Hec-
mMogeni HaBkono AISP (noctayanbHUK NOCNYr 3 HadaHHSA IHopMaLil NPO paxyHKK)
Ta PISP (noctavanbHWK nocrnyr 3 iHiLilOBaHHA nnaTexis) po3pobnsawTb Ta
OCKapXytTb CTaTyC-KBO.
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PO3POBKA | OG'PYHTYBAHHSA OPIrAHI3ALIUHOI
CTPYKTYPWU YINPABHNIHHA

Yy6a4y Oner PomaHoBuY
CTYAeHT Kadeapa eKOHOMIKM Ta MEHEKMEHTY
Xapkiecbkuli HaujioHabHUU yHisepcumem imeHi B.H. KapasiHa

YKPAIHA

OpraHizauinHa cTpykTypa RignpMemMcTBa — 4iTKO BMOpsifKOBaHa cuctema
AisnbHOCTI cyb’ekTa rocnogaptoBaHHA. [1o cknagy opraHi3auiinHOi CTPYKTYpU TaKox
BKMOYAOTbCA B3aEMO3B’A3KM MK MOocagoBMMKM  (PYHKUiISIMWU  Ta 3aBAAHHAMM i
cTpaTeriYyHMMu OpieHTUPaMK isnbHOCTI NiANPUEMCTBA.

OpraHizauinHy CTpyKTypu NignpuMeMCTBa TaKoX MOXHA po3rnsgaty 3 nosuuin
CMCTEMHOrO MiAXoAy SK uinecnpamoBaHe NOeAHaHHS nogen, yHKUin Ta 3acobis
npaui.

OpraHizauinHa CTpykTypa BM3HA4YaeTbCsd AK Mogenb abo Mmepexa
B3aEMO3B’A3KIB, WO iCHYIOTb MiX pPi3HUMM nocagamu. Lle mogenb B3aEMOBIAHOCKH,
ska Byna ccopmoBaHa B npoueci cBigoMoro nnaHyBaHHs. KrioyoBi KEPiBHUKK, SK
npaBumo, BU3HavyatoTb OCHOBHY (DOpMY Ta MoAerb CTPYKTYPH, siKa, Ha IX AymKy, byae
HanBiNbL AOPEYHOI ANSA HUX caMuX, X poboTK Ta uinen opraxisadii.

Ha gymky lNitepa Opykepa, ehpekTuBHa opraHisaLifiHa CTPyKTypa € He3aMiHHUM
iHCTpyMEeHTOM  3abe3neyeHHs e(EeKTUBHOCTI  OisnbHOCTI  nmignpuemcTBa, a
HenpaBuIibHa CTPYKTypa CEPUO3HO NOTipWNTbL e(PEKTUBHICTL Bi3HECY | HaBITb MOXe
il 3pyrHyBaTtun. OpraHisauinHa CTpykTypa NoBuUHHA ByTn po3pobneHa TakuMm YMHOM,
Wwob 3abe3neunTn OOCArHEHHS cTpaTteriyHmx uinen BisHecy NpOTSAromMm KOPOTKO- Ta
A0Broctpokosoro nepiogy[1].

JocnigkeHHIo nNnTaHb Po3pOobneHHs eEeKTMBHOI OpraHi3auiiHOI CTPYKTypu
ynpaeriHHS Ha NiZNPUEMCTBaX NPUCBAYEHO POBOTU SK BITYN3HSAHMX, TaK i 3apyBiKHMX
pocnigHukie, cepepq akmx: .M. Kontea, A.M. TkadeHko, C.l. Onewkesny, O.B. INyk,
C.IM. KopHinuyk, P.B. Anisage, B.E. Macnsikos, C.C. Tentok, €.0. CnoopeHKo Ta iHLUi.

BaxnueicTb po3pobneHHsa opraHi3auinnHol CTPYKTYpyn OBYMOBRIOETHCA PSAOM
drakTopiB, WO BKIOYAKTb HACTYIHI.

1. Yitke BM3HAYEHHS MOBHOBAaXEHb, 3acobiB B3aEMOBIQHOCHWH
BiANOBIAANbHOCTI, KpaLle po3yMiHHS Uinen Ta NoniTMK/A NignpuemMcTaa.

2. OpraHizauinHa CTpyKTypa BU3Ha4ae gK KaHanu, Tak i Mmogeni KOMyHikauin.

3. OpraHisauiviHa CTpyKTypa gornomarae KOOpAnHyBaTh AisNbHICTb CKNagoBux
YacTMH 3 METOK CNPUSHHA peanis3auil Linen opraHisadil.

4. OpraHisauiiHa CTpyKTypacnpusie 3pOoCTaHHi o6cariB BMpOOHULTBA Ta
aneepcudikauil 4ianbHOCTI NignpuemcTea.

6. BnpoBagkeHHA HOBMX €fleMEeHTIB ynpaBmiHHA, iHHOBALiMHUX BMPOOHMYNX
npoueciB, NOMNITUKN Ta KOHTPOSb 3a AOCATHEHHSM Linen ctae NnpocTilnMm.

7. 4itko ccopMynboBaHa oOpraHi3auiiHi  CTpyKTypa Ao3Bonse 3anobirtu
AyonioBaHHIO (PyHKUIN Nigpo3ainis Ta nocagoBux ocib, TO6TO A03BONSE LOCAITU
MaKCMManbHOro BUpoGHMLTBA 3 MiHIManbHMMK 3aTpaTtaMu NOACLKNX PecypciB.

MMigcymoBytoun, MoXemo 3pobuTM BMCHOBOK MPO Te, WO Ans OOCATHEeHHS
HaBeJeHWX BuWLLEe nepesBar, OpraHisauiiHa CTpyKTypa MOBWHHa OyTn peTenbHO
po3pobneHa Ta cnnaHoBaHa.
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3 MeTol BnopsaKyBaHHSA Ta YiTKOro PO3yMIHHA Mofdeni opraHisauinHol
CTPYKTYpPM LIANbHOCTI nignpuemcTaea npu il po3pobneHHi ouUinbHO CnupaThCh Ha Taki
OCHOBHI NpasBwusia Ta BU3HaYarnbHi YAHHUKU[2].

1. HaBkonuwHe cepenoBulle (yHKLIOHYBaHHA nignpuvemcTsa.lle Baxnueum
akTop, WO BMAMBae Ha BUBIp mMogeni opraHi3auiiHoi CTPYKTypu. BpaxyBaHHsS
AaHOro YMHHMKa nepegbadae OUiIHKY BMAMBY CMNOXMBAYiB, MOCTayarbHUKIB,
KOHKYPEHTIB, MPaBOBUX Ta NOSITUYHUX 3MIH Ta KYNbTYPHUXA EKOHOMIYHMUX YMOB.

2. [anyseBi Ta TEXHOMOrIYHI 0COBNMBOCTI AiANBLHOCTI NiANPUEMCTBA.

B ymMoBax TexHOMOriyHOro po3BuTKY, HEOOXiQHO BpaxoByBaTM MOXIUBICTb
IHHOBAUMHOro po3BUTKY NiANPUEMCTBA Yepes NOEAHAHHS IHCTPYMEHTIB, NPUNOMIB Ta
Hoy-xay. HaBegeHi enemMeHT MaloTb TaKOX BM3HaYanbHUMIA BNAMB Ha nobynoBy
opraHisauinHol cTpykTypn. Mogenb opraHis3auiHOT CTPYKTYpU, 30Kpema, 3anexuTb
BiJ, TWUMY BMKOPUCTOBYBAHUX TEXHOSOrMN Ha NIiANPUEMCTBI Ta MOBTOPKOBAHOCTI
oKkpeMux etanis BUpobHMLTBa abo HagaHHSA NOCHyT.

3. Poamip Ta ob6csarn gisnbHOCTI nignpuemctBa.Po3mip nignpMemMcTBa Takox
BNNMBAE Ha MoAenNb opraHis3auifHol CTPYKTypu. Benukuin posmip opraHisadii moxe
npu3BecTM [0 36iMblUEHHS KiNbKOCTI  OYHKUIOHANbHUX NigpO3A4iniB, pPiBHIB
ynpasniHHA, LeHTpiB BignosiganeHOCTI Towo [3].

4. CtparTeriyHi opieHTMpY Ta NnaHu po3BUTKY NigNnpMeMCTBA.

CTpaTeriyHMi pO3BMTOK MiANPUEMCTBA MOXE MaTW [Ba LUMSXW: cTpaTeris
ctabinbHOCTI Ta cTpateria 3poctaHHda. Crparteria crabinbHOCTI nepenbayae
NPOrHO30BaHICTb HABKONULLHLOIO cepeioBuLLa Ta HECYTTEBUN BMSINB 3MiH 30BHILLHIX
UMHHUKIB Ha AianbHicTb nignpuemctBa. CTpaTeria  3pocTaHHs nepenbayae
PO3LUMPEHHSA 06CAriB OisiNbHOCTI B YMOBaX HEBM3HAYEHOCTI[4].

TakMm 4MHOM, MOXHa 3pOOGUTU BUCHOBOK HA OCHOBI BMLLE3a3HAYEHOro, L0
npouec po3pobneHHs Ta OOrpyHTyBaHHSA OpraHi3auinHOl CTPYKTYpPU LisnbHOCTI
nignpuemctBa € cknagHMM Ta noTpebye BpaxyBaHHs GaraTbox pakTopis
BHYTPILWHLONO Ta 30BHIWHBLOrO cepeaoBulla, 3 MeTol 3abe3neyvyeHHs HanbinbLu
edeKTUBHOI B3aeMogil yCi nigpo3ainis nignpMemcraa.
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YKPAIHA

CyuJacHi eTanu CTaHOBIIEHHS Ta PO3BUTKY CYTi NOHATTA OpeHay ob6'eaHye Te,
wo 6peHa BXe [aBHO HabyB HOBMX acnekTiB, WO BignoBigalTb BMMOram
cycninbctBa i nepectaB OyTuM nuwe enemMeHToM igeHTudikauii BUpobHuka Ta
OXOPOHU MOro npas.

Ha cborogHi 6peHam € BTiNeHHssM o6pasiB, LLO MalOThb YiTKy couianbHy No3uuito
Ta MeTy, WO gonomaralTb CNPAMOBYBATU JIOAEN He TifbKU Y pilleHHi NPO MOKYMKY,
ane N npuAMaTM pPilLEHHA MO XUTTIO. TOMY, BaXMBO CTBOpPOBATU edEeKTUBHI
acouiauii BigHOCHO GpeHaiB, WO NiaTPpUMyBaTUMYTb iX NOBary B 04ax CnoXuBadis, a
e MOXNMBO Nuwle B pasi HanoBHEHHAM BpeHaiB ocobriMBMM 3MICTOM B pasi, SKLLO
LiHHOCTI BpeHaiB nexaTtuMyTb 3a Mexamu nuwe 36inbleHHs NpubyTky.

CnoHcopCTBO € OOHUM 3 HanedEeKTUBHILLUM iIHCTPYMEHTOM ANs hOpMyBaHHS
NO3UTMBHOIO iMigKy BpeHay Ta NiATPMMKM penyTadii KoMnaHii.

YumHHe 3aKoHOOaBCTBO, 30Kkpema, 3akoH YkpaiHu «[1po peknamy» [1], BU3Ha4ae
CNOHCOPCTBO, K A0OPOBINbHY MaTtepianbHy, (iHAHCOBY, OpraHi3auinHy Ta iHWwy
NATPUMKY Qi3NYHMMK Ta opuanYHUMK ocobamu Byab-AKOl AisanbHOCTI 3 METOH
nonynsipusadii BUKMOYHO CBOrO iMEeHi, HAaMMeHYBaHHSA, CBOro SIOroTuny Aans Toesapis
i nocnyr.

[icHO, B OCHOBI CNOHCOPCTBA NeXUTb Bi3HeC-UiNb, SIKy CMOHCOpP BUPILLYE Yepes
noaito, ane npoBefeHHs Noail He € KIHLEeBOK METOK CMOHCOPCTBa, TOMY 3BOAUTU
cniBpoGITHMUTBO OpeHAy i opraHizaTopa nuuwe [0 npoAaxiB Npoaykuili o3Hayae
3Ha4YyHO 0OMeXyBaTW CBOI MOXITMBOCTI.

CnoHcopcTBO € Habarato rmubwmMm MOHATTAM, SKe [onomarae pocsiratu
HabaraTo WupLKnn CNeKTp uinen, a came [2]:

— cTBoptoBaTM abo nokpawyBaTu MK OpeHay Yy CNPURHATTI LiNbOBOMO
ayauTopito Ta 3anyveHHs HOBOI ayanTopil.

— 3abes3nevyBaTu BnisHaBaHiCTb 6peHay Ta obi3HaHICTb Woao 6peHay, Tak gk
3'9BNAETbCA MOXMAMBICTb TpuBanoi AeMOHCTpauil forotuny Ta iHdopmauii npo
OpeHa, WO HeobXigHO ONs NiABULLEHHS BXe iCHYH4YOi BnisHaBaHoCTi abo i
cTBopeHHs. [pu Baganomy Bubopi nogil, aragyoum Npo Hel, cnoxmsadi WeuaLle 3a
BCe npuragatoTb i OpeHa.

— 3anyyaTu gogartkose nabnicuti i npucyTHicTb B 3MI. Megia, aki BUCBITNOOTL
noaii, CTBOPIOIOTb NPECTMX i JOBIPY UiNbOBOI ayanTopii o 6peHay.

— AndpepeHuitoBaTncs Ha OHi KOHKYpPeHTIB. Cy4yaCHUn pUHOK NepeHacnveHum
Pi3HOMaHITHAMN OpeHgamn, AKi BUPOOMSOTb CXOXi TOBapwW, ane npu UbOMY iXHi
KOMYHiKaLiHi kaMnaHil He OyXe Bigpi3HAKTbCSA OAHa Big OAHOI. 3a Takux yMOB,
ycnillHe npoCyBaHHA BMNacHWX ToBapiB abo nocnyr Bumarae Big KOMNaHil He
CTaHOAPTHUX PillEHb.

— MOKpaLlyBaTK CTOCYHKW 3 LiNbOBOK ayanTopieto abo Knto4oBUMM KNiEHTaMu
OpeHay 3a paxyHOK dOpMYyBaHHSA CTanux NO3UTUBHMUX acouialin 40 KOMNaHii.
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MigcymoBytouun BuLleHaBedeHe, JOPeYHO HaBecTu AyMKy Jlecni ge YepHaToHi,
AKUMA CTBEPOKYE, WO CNoYaTKy Yy Nogen BUHUKAE NEBHUM eMOUIMHUIA BIAryK, NOTIM
cumnaTia go 6peHay, a B KiHLUEBOMY MiACYMKY BUHWMKaE CTiKa MPUXUMbHICTb. Liewn
NaHulor € yHiBepcasnbHMM MO BIiAHOLIEHHIO OO Pi3HMX O06'eKTiB, OO SKUX BIH
3aCTOCOBYETbCH, TaK HAK BigHOLWEHHS OO0 OpeHAiB BU3HAYaETbCs Yepe3 CTBOPEHi
acouiaTMBHI 3B'A3KU, LLO edPeKTUBHO POPMYIOTLCS 3aBOSAKM CNOHCOPCBHKUM AisiM.

Cnncok BUKOpUCTaHUX mKepen:
[1] Tepwmin «CnoHcopcTBoy: BepxosHa Paga Ykpainu. BunyyeHo 3 https://zakon.rada.gov.ua/laws/term/28397
[2] CwucoeHko, |.B. (2011). BukopuctaHHs CMOHCOPCTBA Ik HECTAHAAPTHOTO 3ac0by NpocysaHHs Mop208esbHOI
mapku ma oduH i3 Qokasig ii wupokoi gidomocmi. YHaconuc Kuiscbko2o yHieepcumemy npaga. Ne 3.
c. 215-216.
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YKPAIHA

AHomauis. B ymogax cy4acH020 po38Uumky iHgbopmauiliHoi eKOHOMIKU OOHUM 3 8aXK/TUSILLUX
ghakmopie KOHKYPEeHMOCHPOMOXHOCMI pPO8IOHUX KoMraHili ceimy € HemamepianbHi
akmueu, eapmicmb fKUX Mpodosxye 3pocmamu. CmamucmuyHul aHani3 2r06anbHoI
HemamepianbHOI eapmocmi mpaHCHauioHalbHUX KOMMaHIil eusie, 30Kpema U akmugHy
y4qacmb y daHOMYy rfpoueci mesieKkoMyHikauilHux eieaHmis, wo 3abesrnedye im rnepedosi
rnosuuii Ha ceimo8oMy pPUHKY Uughposux mexHos1oaid.

Ha cyyacHomy (TexHonoriyHoMy) eTtani po3BUTKY iHOPMaLiNHOT E€KOHOMIKM
BaXNuBIWKMM 11 pecypcoM € HemaTtepianbHi aktmsm (HMA). HMA 3acTtocoByoTbes
cyb’ektamn 6GisHecy y BMPOOHMYIA NpakTuui, BUCTYNaKTb KIHOYOBUM (OakTopoMm
KOHKYPEHTOCMPOMOXXHOCTI Ha rnobanbHOMYy pUHKY, 3abe3nevytoTb BUCOKY BapTiCTb
NPOBIAHMM KOMMNaHiA CBITY.

Tak, pesynbTatn pgocnigxeHHs Brand Finance Global Intangible Finance
Tracker (GIFT™) 2019 cBigyatb, Wwo rnobanbHa BapTictb HMA TpaHcHauioHanbHMx
komnaHin (THK) 3a octaHHe AecsaTupivds 3pocna Ha $20,7 TpnH. (oo $49,9 TpnH. y
2019 p. 3 $29,2 TpnH. y 2010 p.) [1].

3aranbHa HemarTtepianbHa BapTiCTb CKNagaeTbcs 3 OONIKOBaAHUX i
HeobnikoBaHnx HMA. Tak, nutoma Bara o6nikoBaHOro ryasiny (4inosoil penyTadii) y
rnobanbHin Baptocti THK y cepeaHboMy 3a nepiog aHanidy cknagae 8,6%,
obnikoBaHmx HMA — 6,7%, a HeobnikoBaHux HMA — 36% (pwuc. 1):

® MaTtepianbHi akTUsu m ObnikosaHi HMA ObnikoBaHWiA ryasin W HeobnikosaHi HMA

THIITIT
TRRRRRRRNN

2010 2011 2012 2013 2014 2015 2016 2017 2018 2019

Puc. 1. TmobanbHa BapTticTb THK y nepioa 2010-2019 pp., %
LDKkepero: aaHi chopmoBaHo 3 [1]
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Llinkom oueBuaHe nepeBaXkaHHS YaCTKN HeMaTepianbHOI CKIagoBol Yy CTPYKTYPI
3aranbHoil BapTocTi 6isHecy Haa maTtepiansHoto (51,3:48,7%), nepenycim 3a paxyHok
HeobOnikoBaHnx HMA. HaTtomicTb 3achikcoBaHe 3MEHLUEHHS BapPTOCTi OCTAHHIX OO
$35,4 TpnH. y 2019 p. 3 $38,5 TpnH. y 2018 p., T06TO Ha 8% (puc. 2):

W HeobnikoeaHi HMA

B MatepianbHi aKTUEM M ObnikosaHi HMA OBniKoBaHWIA ryasin

2010 2011 2012 2013 2014 2015 2016 2017 2018 2019

Puc. 2. Fno6anbHa BapTtictb THK y nepioa 2010-2019 pp., $TpnH.
HaHi cchopmosaHo 3 [1]

Cepen obGnikoBaHnx HMA HamGinbl UiHHUM BWOOM aKTMBIB 3anuvlaeTbCs
ryaBsin (8% Bia rmo6anbHoi BapTocTi THK a6o $8,4 TpnH. Ha kiHeub 2019 p.), BapTicTb
skoro npogosxye 3poctaTth ($8,8 TpnH. ctaHom Ha 01.09.2020 p.) [2].

OkpemMo 3ayBaXxMMO, L0 CTOCOBHO 3arafnbHoi BapTocTi 6idHecy 3a 2018-2019
pp. aHanitukn Brand Finance BigmiyatoTb ii He3HayHe 36inblleHHs (nuwe Ha $2
TPrH.) i HaMMmeHwWwi (nuwe 2%) Temnu 3pocTaHHd, novuHatoum 3 2011 p. Cepen
NPUYMH NafiHHA OOBipM iHBECTOPIB Ha3BaHi NOMITUYHI Ta EKOHOMIYHI YMHHWKW,
3okpema Brexit, ekoHomivyHMIK cnag, nangemia COVID-19.

MounHatoum 3 2012 p., pocnigkeHHa Brand Finance GIFT™ perynspHo
nNpoBoOAEe paHXyBaHHSA NPOBIAHWX KOMMAHIW CBITY 3a 3aranbHOK HemaTtepianbHO
BaprTicTio. Tak, cepep nepLuol aecatkm nigepis 3a BapTictio HMA 2020 p. nepeBaxHa
Ginbwictb (70%) — TexHonorivHi riraHTW, Hanpuknag Apple ($2151 TpnH.), Amazon
($1694 TpnH.), Microsoft ($1598 TpnH.), a 4o NepLloi ABAAUATKN PENTUHIY YBINLLNM
TaKOX | 2 KpYNHiLLi TenekoMyHikauirHi komnadii (tabn. 1):

Tabnuus 1
TenekomyHikauinHi kKomnaHii y Ton-100-2020 cBiTOBMX nigepiB 3a 3aranibHOKO
HemaTtepianbHOI BapTiCTIO

PaHr | Panr CEKTOP BapTicTb | HemaTtepianbHa
2020 | 2019 | KOMIMAHIA EKOHOMIKK HMA, BapTiCTb /
$mnpa. 3aranb-Ha
BapTicTb*, %
1 3 Apple Komn'toTepHi 2151 94
TeXHONoril
2 2 Amazon IHTepHeT TexHosoril 1694 96
3 - Saudi HadTtorasosa 1651 84
Aramco NPOMUCIOBICTb
(new)
4 1 Microsoft MporpamHe 1598 93
3abes3neyveHHst
5 4 Alphabet IHTEpHET TexHonorii 838 74
6 5 Facebook IHTepHeT TexXHONOoril 704 84
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Tabnuys 1 (npo0osxxeHHs)

PaHr | Panr CEKTOP BapricTtb | HemaTepianbHa
2020 | 2019 | KOMMAHIA EKOHOMIKU HMA, BapTiCTb /
$mnpa. 3aranb-Ha
BapTicTb*, %
7 10 Alibaba IHTepHeT TexHosoril 683 86
8 7 Tencent IHTepHeT TexHosoril 610 90
9 - Tesla (new) | ABTomMob6inebyayBaHHs 433 96
10 9 VISA MnatixHa 427 100
iHpacTpyKkTypa
16 6 AT&T TenekomyHikauii 333 82
19 14 Verizon TenekomyHikauii 312 84
44 60 Deutsche TenekomyHikauii 185 70
Telekom
46 - T-Mobile TenekomyHikauii 182 78
(new)

58 27 Cisco TenekomyHikauii 160 90
76 45 SoftBank TenekomyHikauii 128 66
100 | 81 Cigna OxopoHa 300poB's 98 104

*3acanbHa eapmicmb po3paxoeyembCs 3 ypaxyeaHHsM 6cCix Oxepesi ¢hiHaHCy8aHHS
PUHKOBOI 8apmocmi KoMraHii
Hanri c¢popmoeaHo 3 [2]

B uinomy go ton-100-2020 nposigHux THK cBiTy 3a BapTicTio HMA BXxoaaTb 6
TenekoMyHikauilHKX riraHTiB, a came:

— 3 THK 3 CLUA (TenekomyHikauiniHui koHrnomepat AT&T 3 BapTicTio HMA y
$333 mnpa. abo 82% Bia 3aranbHOi BapTOCTi; MOBINbHUI onepaTtop Verizon — $312
mnpa. i 84% signosigHo; THK 3 po3pobku i npoaaxy mepexeBoro obnagHaHHsa Cisco
— $160 mnpa. i 90%);

— 2 THK 3 HimeuunHu (TenekomyHikauinHun xonauHr Deutsche Telekom — $185
mnpa. i 70%; HoBuii MobGinbHUn onepatop T-Mobile — $182 mnpa. i 78%, skuin €
BnacHicTio Deutsche Telekom);

— 1 THK 3 AnoHii (Mo6inbHMI onepaTtop SoftBank — $128 mnpa. i 66%).

HeobxigHo okpemo 3a3HaunTK, Wo nepeBaxHa YyacTnHa (97% 3 $10,789 TpnH.)
HemMaTepianbHOI BapTOCTi NepLumnx Aecaty komnaHin pentuHry GIFT™ He poskputa
y 6anaHcax, wo 3a ymoB HecTabinbHoro 2020 p. cNpMYMHMNO NagiHHS iIHBECTULINHOT
aKTUBHOCTI. Hepo3yMiHHS iHBeCTOpamMu BapTOCTI KOMNaHin, B SIKi BKIagatoTb KOLWITH,
BUKINUKAE pi3ke KONMBAHHS LiiH Ha akLii Ta naHiky Ha PoHO0BMX puHKaXx. OTOX, LIifIKOM
o4yeBMAHa HeobXigHICTb Ginbworo po3kpuTTa BapTocTi HMA, nepegycim CTBOpeHMX
ycepenvHi KomnaHin.

Y OaHOMy KOHTEKCTi BUTAHO BUPI3HAIOTLCS TeNeKOMYHiKaLiMHi KOMNaHii, B SAKNX
BXe cborogHi ouiHka HMA | BHeCeHHs OaHuxX npo HUX Yy PiHAHCOBY 3BITHICTb
npoBoAMTbLCA HanuvacTiwe. Tak, y Ton-10-2020 ceiToBUX nigepiB 3a 06nikoBaHO
HemaTepianbHOK BapTICTIO YBINWIM 3 TeneKoMyHiKauinHi KoMmnaHil 3 1-t0, 5-10 i 6-t0
no3uuisimun y BiANOBIAHOMY PerTuHry (Tabn. 2).

B uinomy oo Ton-100-2020 ceiToBMX Nigepis 3a 06nikoBaHOK HEMAaTepPianbHO
BapPTICTIO YBIMLWIIO Mamxe BABIYI Binblue TenekoMyHikauinHux koMmnaHin (11), HixX y
PENTUHT, 3aCHOBaHMIN Ha 3aranbHoMy obcasi HMA, a came:

— 4 amepukaHcbki (AT&T 3 BapTicTio obnikoBaHnx HMA y $299 mnpg. a6o 74%
BiO 3aranbHoi HemaTepianbHoi BapTtocTi; Verizon — $130 mnpa. i 35% BignosigHo;
Cisco — $35 mnpa. i 20%; CenturyLink — $30 mnipa. i 68%);
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— 2 Himeupki (Deutsche Telekom — $142 mnpga. i 53%; T-Mobile — $100 mnpga. i

43%);
— 1 6putaHcbka (Vodafone — $59 mnpa. i 59%);
— 1 anoHcbka (SoftBank — $55 mnpa. i 24%);
Tabnuuys 2
TenekomyHikauinHi kKomnaHii y Ton-100-2020 cBiToBMX nigepiB 3a
061iKoBaHOK HeMaTepianbHOK BapTiCTHO
Panr | Panr CEKTOP Baptictb | O6nikoBaHi
2020 | 2019 KOMIMAHIA EKOHOMIKA HMA, HMA /
$SMnpa. 3ararnbHa
HemaTe-
pianbHa
BapTiCTb, %
1 1 AT&T TenekomyHikauii 299 74
2 3 Comcast Mepnia 161 53
3 4 BAT XapyoBa 157 117
NPOMWUCNOBICTb
4 2 AB InBev Hanoi 155 73
5 19 Deutsche TenekomyHikauii 142 53
Telekom
6 5 Verizon TenekomyHikauii 130 35
7 158 Abbvie dapmaueBTrka 119 49
8 7 CVS Health PoapgpibHa TopriBns 112 73
9 8 Charter Mepia 103 46
Communications
10 6 Berkshire CtpaxyBaHHs 102 15
Hathaway
11 56 T-Mobile TenekomyHikauii 100 43
33 29 Vodafone TenekomyHikauii 59 59
35 9 SoftBank TenekomyHikauii 55 24
45 35 Orange TenekomyHikauii 47 64
65 61 Cisco TenekomyHikauii 35 20
70 33 Telefonica TenekomyHikauii 34 40
73 43 TIM TenekomyHikauii 33 80
84 49 CenturyLink TenekomyHikauii 30 68
100 — Centene (new) OxopoHa 340poB'a 26 67

HaHi cgpopmosaHo 3 [2]

— 1 cppaHuy3bka (Orange — $47 mnpa. i 64%);

— 1 icnaHcbka (Telefonica — $34 mnpa. i 40%);

— 1 iTaninceka (TIM — $33 mnpa. i 80%).

Mpn yubomMy YyacTtka po3kpnTnx HMA y BinbLliocTi unx komnaHin suwe 50% (53-
80%). [lo HanbinbL 3ragyBaHMX y KopnopaTtuBHin 3BiTHOCTI HMA HanexaTb niueHsii
i KOHTaKkTU 3 KnieHTamu. A BapTiCTb AiNoBOI penyTauii 3ragyeTbcsa y BinbLUOCTI
BMNaAKiB Npofaxy TeneKkoMyHiKauiiHUX KOMMNaHin.

3rigHo 3BiTy Brand Finance Telecoms 150 2020 [3], 40 AeCATM HANAOPOXKUNX Y
CBITi TenekomyHikauinHnx 6peHais Hanexatb 4 THK i3 CLUA, 2 — 3 KuTato, no 1-1 — 3
HimeuyunHu, AnoHii, Benukobputaii i ®paHuii (puc. 3). Tak, Verizon oTpumana tutyn
HaNOoPOXK4YOro y CBiTi TenekoMyHikauinHoro 6penay BaprticTio y $63,692 mnpa.
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Verizon, CLUA 63,7
AT&T, CLLA

China Mohile, Kutai
Deutsche Telekom, Hime44nHa
NTT Group, Anoxin

Xfinity, CLLUA

China Telecom, Kutai
Spectrum, CLLIA

Vodafone, B. BputaHis

Orange, ®paHuis

Puc. 3. Ton-10-2020 HanaopOXYMUX TeNleKOMYHikaulinHUX 6peHaiB, $mnpa.
LaHi copopmosaHo 3 [3]

Kpim BuMiptoBaHHA 3aranbHOI BapToCTi 6penay, Brand Finance Takox ouiHoe
BiHOCHY cuny OpeHiB Ha MigCTaBi TakMX YMHHUKIB, SIK MAapKETUHIOBI iHBECTUUI,
BMi3HaHHSA, JOANbHICTb, 3a00BOSIEHICTb MNepcoHany, KoprnopaTuvBHa penyTauis.
Mopsag 3 NporHo3amu BUPYYKK, BpeHa-cuna — e HanBaxXnusiwunm dakTop LiHHOCTI

GpeHay.

Tak, No unx KpUTepisgx HanCUbHIWKM Y CBIiTi TeNEKOMYHiKauinHum 6peHgoM €
komnaHris Advanced Info Service (AIS) i3 TainaHgy 3 iHaekcom cunu 6penay(BSI) —
92 6anu 3i 100-Ta moxnumeux (puc. 4):

AlS, Tainang

MTC, Pocis

Vodacom, NisgerHa Adpuka
Jio, Ingin

Telkom Indonesia, IHgoHe3iA 2020

Swisscom, Weeuin m2019
China Mobhile, Kutai

SKTelecoms, MiggeHHa Kopen

kpn, Higepnanau

Optus, Asctpania

Puc. 4. Ton-10-2020 HaMcUNbHIWKX Y CBITI TeNeKoMyHiKauinHMX 6peHAiB, 6anu
HaHi ccbopmosaHo 3 [3]

BucHoBKku. [ligcymoByouM CTaTUCTUYHUIA aHani3 HemaTepianbHOl BapTOCTI
NPOBIgHMX TeNEKOMYHIKaLiMHUX KOMMaHin CBiTYy, MOXHa LiNTU HACTYMNHOro:

— HMA B ymoBax CbOrofjeHHs1 € KI1t040BUM pecypcoM pPO3BUTKY iHpopMaLinHOI
€KOHOMIKW, BaXXINMBILLMM haKTOPOM KOHKYPEHTO34aTHOCTI NPOBIAHNX KOMMaHIN CBITY
Ta OCHOBHWUM [>KeperioM 3pOCTaHHA IXHbOI BapTOCTI;

— Tak, rnobanbHa BapTicTb cBiToBUX THK 3a 2010-2019 pp. 3pocna Ha $20,7
TprH. (0o $49,9 TpnH. y 2019 p. 3 $29,2 TpnH. y 2010 p.);
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— HemarepianbHa cknagoBa y CTPYKTYpi 3aranbHoi BapTocTi Bi3Hecy GinbLua 3a
maTepianbHy (51:49%), nepeaycimMm 3a paxyHOK 3Ha4YHOT YacTkn HeobrnikosaHux HMA
(B cepeoHboMy 36% 3a nepiog aHaniay);

— HanbinbL UiHHUM Buaom obnikoBaHnx HMA € ryasin (8% Big rmobanbHoi
BapTocTi THK a6o $8,4 TpnH. Ha 31.12.2019 p., $8,8 TpnH. Ha 01.09.2020 p.);

— po 1on-20-2020 cBiTOBUX NigepiB 3a 3aranbHOK HeMaTepianbHO BapTICTHO,
NopsiA 3 TEXHOMNOTMYHUMU riraHTamu (3okpema, Apple: $2151 TpnH., Amazon: $1694
TpnH., Microsoft: $1598 TpnH.), BXoAATb i KPyMHilli TenekoMyHikauinHi KomnaHii
(AT&T: $333 mnpa. abo 82% Bia 3aranbHoi BapTtocTi, Verizon: $312 mnpa. i 84%
Bi4NOBIAHO);

— B uinomy go ton-100-2020 nposigHux THK cBiTy 3a BapTicTio HMA yBinwnm 6
TenekoMyHikaUiiHuX riraHTis, 3 akux 3 — i3 CLUA (AT&T, Verizon, Cisco— $160 mnpa.
i 90%), 2 — 3 HimeuyunHn (Deutsche Telekom — $185 mnpa. i 70%; T-Mobile — $182
MIpA. i 78%,), 1 — 3 AnoHii (SoftBank — $128 mnpa. i 66%);

— npoTe nepeBaxHa YacTtuHa (97% 3 $10,789 TpnH.) HemaTepianbHOI BapTOCTi
nepwux 10-TM KOMNaHiA PENTUHIY He po3KpuBaeTbCcs Yy BanaHcax, Wo 3a ymMoB
HecTabinbHoro 2020 p., Nnopsa 3 NONITUYHUMKN N EKOHOMIYHUMUK YMHHKMKaMK (Brexit,
cnapg ekoHoMikn, nangemis COVID-19), cnpnunHuno nagiHHA 4OBipW iIHBECTOPIB;

— Y AAHOMY KOHTEKCTi BUrOHO BUPI3HAKTLCA TerleKOMyHikauiHi KomnaHii, B
Akmx ouiHka HMA | BHeCeHHS AaHuX npo HUX Yy PiHAHCOBY 3BITHICTb NPOBOAUTLCS
HanyacTile, Ha Lo BKa3sye iX Mamxke BABiYi 6inbLue Yncno (11) y penituHry Ton-100-
2020 cBiToBMx nigepis 3a 06ikoBaHO HeMaTepianbHOK BaPTICTIO | BUCOKI NO3ULiT
(3okpema, 1-a — AT&T; 5-a — Deutsche Telekom; 6-a — Verizon);

— npu ubomy YacTka poskpuTnx HMA y nepeBaxHin GinbwocTi 3 HuX suLle 50%
(53-80%); niueHsii i KOHTaKTW 3 KNieHTamMn — HanbinbL 3ragyBaHi y 3BiTHOCTI HMA,
ryaBin 3aragyetbeca y OiNbLIOCTI BUNAAKiB Npogaxy TeNEeKOMYHIKaLinHUX KOMMaHin;

— Hanpopoxuum ($63,7 mnpa.) CBITOBUM TenekoMyHikauinHuM GpeHaoM €
Verizon, 3a skum crnigytotb AT&T ($59,1 mnpa.) i China Mobile ($49,0 mnpa.);

— HancunbHiwmm (92,1 6anu 3i 100-Ta) y cBiTi TenekoMyHikaLiiHum 6peHaom €
AIS (Tainang), gani nayte MTC, Pocis (90,9) i Vodacom, MiBgeHHa Adpuka (89,5).

OTtxe, cBiToBa ctatuctka 3 HMA dikcye BUCOKUI piBEHb 1X PO3BUTKY, Y TOMY
4yucni B AiANbHOCTI TeniekomyHikauinHnx THK.

Cnucok BUKOPUCTAHUX OXKepen:
[1] Global Intangible Finance Tracker (GIFT™ 2019) — an annual review of the world’s intangible value. (2019).
Retrieved from https://brandirectory.com/ download-report/brand-finance-gift-2019-full-report.pdf.
[2] Global Intangible Finance Tracker (GIFT™ 2020) — an annual review of the world’s intangible value. (2020).
Retrieved from https://brandirectory.com/download-report/brand-finance-GIFT-2020.pdf.
[3] Telecoms 150 2020 — the annual report on the most valuable and strongest telecom brands. (2020).
Retrieved from https://brandirectory.com/ download-report/brand-finance-telecoms-150-2020-preview.pdf.


https://brandirectory.com/%20%20download-report/
https://brandirectory.com/download-report/brand-finance-GIFT-2020.pdf
https://brandirectory.com/%20download-report/brand-finance-telecoms-150-2020-preview.pdf

25. Dezember, 2020 ¢ Miinchen, Deutschland e 69

DOI 10.36074/25.12.2020.v1.24

CYYACHUU CTAH PO3BUTKY IHHOBALIIMHOI
OIANBbHOCTI B YKPAIHI

ORCID ID: 0000-0001-8963-5675 IrHawkiHa T.B.
KaH. eKOH. HayK, AoueHT

OOUEHT Kadpeapu eKoHOMIKKM Ta nignpuemHuuTea im. T.I. beHsa

HauioHanbHa memarnypeitiHa akademisi YkpaiHu

ORCID ID: 0000-0001-8463-7401 FNoHyapyk O.B.
KaH4. eKOH. HayK, AOUEHT

OOLUEeHT Kadpeapu eKoHOMIKKM Ta nignpuemHuuyTea im. T.[. beHs

HaujoHanbHa memarnypeaitiHa akademis YKpaiHu

YKPAIHA

CyyacHuUI po3BUTOK CBITOBOI Ta BiTYN3HSHOI EKOHOMIKM B LISTOMY Ta OKPEMMUX
1T ranysen HeMOXMBUI Be3 HapOLLlyBaHHA TEMIMIB HAYKOBO-TEXHIYHOIO Nporpecy Ta
NOCUIEHHS poni 3HaHb. baraTtopiYHWM OOCBIg PO3BMHEHUX KpalH CBIAYUTb, LLO
3pOCTaHHsA iHHOBAUIMHOT aKTUMBHOCTI NIgMNPUEMCTB SIK OOHOMO 3 HaMBaXKIMUBILLNX
YMHHMKIB CTanioro eKOHOMIYHOro po3BUTKY 3aaTHe 3abeaneuntun Big 80 oo 95 %
NPUPOCTY BanOBOro BHYTPILWHBLOIO Npoaykty [1, c. 15].

MoXnunBoCTi, TpuBaniCTb Ta KOHKPETHI WNAXM nepexony HauioHanbHOI
€KOHOMIKM [0 IiHHOBaLUiNHOI MoJeni poO3BUTKY 3anexaTb Bi HasiBHOMO Yy
KpaiHi IHHOBAUINHOrO noTeHuiany, 30KpemMa, MepeXi HayKoBMX opraHisauiu,
HACMYEHOCTI EKOHOMIKM HayKOBMMW KagpamMu Ta OCBiMeHOCTi pobo4oi cunu,
o6cariB  (piHaHCyBaHHSA  HAyKOBOI i HAyKOBO-TEXHIYHOI  AisiNIbHOCTi, PiBHA
IHHOBALNHOT aKTMBHOCTI MPOMWUCIOBMX MIANPUMEMCTB Ta AMHAMiKM BUPOOHMLUTBA
IHHOBaUIMHOT NPOAYKLUil, HAABHOCTI MMAaTOCMPOMOXHOIO MONUTY Ha iHHOBaLUiMHY
NpPOoAYKL,it0.

[MpoTe Ha pgaHOMy eTani pPo3BUTKY YKPAIHCbKOI €KOHOMIKW, SIK i NMPOTArom
YCbOro iCHyBaHHS AepXaBu, iHHOBaLiHa SiSNbHICTb NiNPUEMCTB 3Haxogunacs He
Yy KpalloMmy CTaHi, Npo Wo cBig4aTb AaHi ogiliHOT CTaTUCTUYHOI 3BITHOCTI [2] Ta
nobyaoBaHi Ha Ui OCHOBI npeacTaBneHi gani rpadikm ta giarpamu. [nsa ananiay
npunHaTo 20-pivHy peTpocnekTusy (2000-2019 pp.) 3 MipKyBaHb BiACniAKOBYBaHHS
TeHOeHUiM Ha pisHUX eTanax Lboro nepiogy, BPaxoBYH4YM BMNSIMB MNepeBaXkHO
HeraTMBHUX SIBULL, WO BiabyBanuca B kpaiHi. BkntoueHHsa gaHux go 2000 p., 3 HaLwwoi
TOYKM 30pYy, € HeadouiflbHUM, 3BaxalwyuMm Ha NPUHUMMAOBO  iHWI YMOBMU
rocnogaproBaHHa MNIANPUEMCTB Yy 3B’A3KY 3 MNepeBaXaHHAM TOBapPOOOMIHHMX
(bapTepHmX), KOMICIMHUX onepaLin Ta TOMSIHFOBUX CXEM i BiACYTHICTIO MPaKTUYHO
rPOLUOBUX PO3PaxyHKIB MK KOHTpareHTamu.

3a pocnigKyBaHui Nepiog B LIiNOMy CNOCTEPIraeTbCs, Xoda  He3Ha4YHuIn, ane
TAM He MeHW MO3UTUBHUA TpeHg [MOKasHuKa «4acTka niganpuemcrs, LWO
BNpoOBagKyBanun iHHOBaLil, Yy 3aranbHil KiNbKOCTI NPOMWUCNOBUX NiANPUEMCTBY

(puc. 1).
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Puc. 1. IMHaMika OCHOBHMUX CTPYKTYPHUX NOKa3HUKIB iHHOBaLiAHOT
AianbHoOCTI nignpuemcTs, %

KonuBaHHS LbOro nokasHuka aHaxoannuca B mexax 8-17%, To6To iHHOBaLiMHO
aKTUBHMX NignpuemMmcTB B YkpaiHi MeHwe 20%, Wwo He € No3UTUBHUM MOMEHTOM 3
TOYKM 30py MEPCNEKTUBU PO3BUTKY KpalHW, OOCATHEHHSI YCMNiXy B KOHKYPEHTHIn
6opoTbOi Ha MibKHapOAHUX pUHKax. TakoxXx cnig BigMiTUTK:

a) CyTTEBE 3HWMXKEHHSA YacTku Takux nignpuemcts y 2005 p., wo imoBipHO Byno
Hacnigkom noniTuyHMx notpaciHe 2004 p.;

6) oesike 3pOCTaHHA YacTKU iIHHOBALINHO aKTUBHMX NIANPUEMCTB B NEPIoa MixX
aBoma kpmsamu (2008p. i 2014p) i 3meHweHHsa i1 y 2014 p., sk pesynbTar
HeraTMBHOIO BMIMBY MOMITUYHO-NPABOBOI | €KOHOMIYHOI cuTyauii, nos’si3aHol 3
nogismun Ha [loH6aci i B Kpumy;

B) HamOiNbWwnin 3a BeCb AOCMIOKYBAHUW Mepiod BiACOTOK NiANPUEMCTB, LWO
BnpoBaaKyBanu iHHosauil, y 2015-2019 pp. (13,8-16,6%).

OpHak y gocnigkyBaHoOMy nepiogi Mano mMicue CTpiMKe CKOPOYEHHS BHECKY Bif,
peanisauii iHHoBauiHOT npoaykuil (3 9,4% y 2000 p. oo 1,3% y 2019 p.) B 3aranbHum
pesynbTaTt No NPOMUCNOBOCTI (puc. 1), Npy TOMY WO B3arani uen BHECOK € Mi3EPHUM.
Axwo y 2000 p. 14,8% nignpnemcTs, O BNpOBaAXyBanu iHHOBALii, AaBanu 4acTky
obcsary peanizoBaHoi iHHOBaUiHOT npoaykuii 9,4%, To y 2020 p. ue cniBBigHOLEHHS
ctaHoBuno 13,8% i 1,3%. [na nopiBHsHHSA: B iHOYCTpiasibHO PO3BMHEHMX KpaiHax,
Takunx 9k CLUA, kpaiHn €sponericbkoro Cotody, AnoHis, uen nokasHukK HabnmxaeTtbca
00 60 % [3]. Bucoknin nokasHuK B LUMX KpaiHax 3abesnedyeTbecs TUM, LLO Mo-nepLue,
OCHOBHUM [KEpPenoM (iHaHCyBaHHSA € KOWTW Aep)kaBHoOro OwoxeTy; no-gpyre,
PO3BUHEHI Aep)xaBu MPOBOASATb aKTUBHY MOMITUKY MOAATKOBOrO CTUMYMOBAHHS
PO3BUTKY HayKW.

CtabinbHO HeraTMBHY TEHAEHLUi0 CNOCTEPIraeMo 3a MNOKA3HUKOM KiflbKOCTI
ynpoBaapKeHUX HOBUX BUAIB iHHOBaLINHOT Npoaykuii (puc. 2).

Y 2002 p. uen nokasHUK 4ocsraB MakCUMasnbHOro 3HadYeHHa (22847 oanHuup),
ay 2019 p. — MiHiManbHoro 3a Becb 20-T1 piYHUI nepiod, Wo aHanidyeTbcs (2148
oanHunub). CnpaBegnuBOCTI 3apagu BiAMITUMO NO3UTUBHUM TPEHA B YNPOBAKEHHI
Ha BUPOOHMUTBI HOBMX TEXHOMONYHUX MPOLECIB, KINbKICTb SIKMX 3Haxogwunacb B
mexax 1142-3489 oauHuub.
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Puc. 2. KinbkicTb ynpoBaaXxeHUX BUAiIB iHHOBaLiMHOI NpoayKuii, oauHULUb

AHanisytoumn obcarn BuTpar i gxepena iHaHCyBaHHS iHHOBALMHOI OisiNbHOCTI
npomMucnoBux nignpnemcTs (puc. 3, 4), 3a3Ha4nMOo HacTymnHe.

O6carn BuTpaT Ha iHHOBALii B abCONOTHOMY BMMIpi BIQHOCHO HEBENWUKI i HE
nepesuwytoTe 24 mnpg rpH Ha pik (2016 p.), NpoTe TeHAeHUuis 1X 3MiHM €
NO3UTUBHOM. [pakTUYHO NapanesibHU TpeHa CNocTepiraemMo npv aHanisi BuTpaT Ha
iHHOBALUIiT 3@ paxyHOK BfiaCHUX KowTiB (puc. 3).
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Puc. 3. AuHamika BuTpaT Ha iHHOBaUii, MJTH rpH

Ctatuctnka pxepen @iHaHCYBaHHA iHHOBALIMHMX 3axoAiB NianpuEMCTB €
AOCUTb HEBTILWHOK i BUMNAOAE HACTYNHUM YMHOM. 3a paxyHOK BRaCHWX mxepen
iHaHcyeTbes Big 53% 0o 97% iHHoBaUiMHMX BUTpaT. AHOManeHuMmn 6ynun 2010 p.
Ta 2011 p., y Akmx uen BigcoTok OyB MiHIManbHUM npu 36iMbLUEHHI YacTKu
hiHaHcyBaHHSA 3 6okKy iHBecTopiB-Hepe3naeHTiB (30% y 2010 p.) Ta 3a paxyHOK iHLLMX
kowTiB (Mamxe 46% y 2011 p.), ane NpUYMHU TakMX CYTTEBUX CTPYKTYPHUX 3MiH
noTpebytoTb BinbLl 4eTanbHOro AOCNIAKEHHS.

YacTka biHaHCYBaHHA 3a KOLWITKM OepXXaBHOro GroaxeTty He nepesuwlye 5,5%
(a y 6inbLOCTi BMNAaKiB Len nokasHuk gocdarae nuwe 2%), Togi sk y po3BUHEHUX
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KpaiHax pepxaBa 6epe Ha cebe po 50% HauioHanNbHWX HayKOBUX BUTPAT.
YcepenHeHa CTpyKTypa BUTpaT Ha iHHOBaUil 3a mxepenamun diHaHcyBaHHs (puc.4)
NiATBEPAXYE CUTYaLIto, WO CcKnanacya B YKpaiHi 3a 4eCATUNITTA.

B BnacHi KowTuK nignpvemcTs

B KowTu aepxasHoro broaxety

B KowTu iHBecTopiB-
HepesnaeHTiB

B KowTu iHWmnxX axxepen

Puc. 4. YcepenHeHa 3a 2000-2019 pp. cTpyKTypa BUTpaT Ha iHHOBaLii
3a gxepenamu diHaHCyBaHHA

[MigcymoBylOUM, MOXHA 3a3HA4YMTU, WO CyYacHin BITYUIHAHIA E€KOHOMILi
3HA4YHOK MIpPO MpUTaMaHHUN EKCTEHCUBHUN XapaKTep PO3BUTKY, 3aCHOBaHUM Ha
BMAOOYTKY NPMPOLHMX pecypciB Ta Npoaaxy Hanisgabpukaris, y TOM Yac SK piBEHb
IHHOBAUNHOI AisiNbHOCTI, WO € BUPILLIanbHUM DakTOPOM iIHTEHCUBHOIO 3pOCTaHH4, B
HaLUin KpaiHi Haa3BUYaNHO HU3LKUN.
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CYYACHI TEHOEHUIT B OOCNIMKEHHAX
EKOHOMIYHUX CUCTEM

ORCID ID: 0000-0002-7707-7888 OnekcaHap MenbHU4YEHKO
npodoecop kaenpu diHaHciB
[daHcbka nonimexHika

PECITYBJIIKA TOJIbLYA

EkoHOMIKa B nepeBaxHiM CBOIM YaCTUHI € MNPUKIAgHOK HAyKow, TOMY
AOCIiIKEHHA € nNpobnemoto, OCKifbKn, 3 ogHOro GOKy, 3 HeAaBHbLOrO 4acy BYEHI
BinbLue 30cepesKyTbCs Ha YTUNITAPHOMY BUPILLEHHI KOHKPETHUX 3aBAaHb | MEHLLE
yBarn npuainaiTb inocoqdCbkUM KOHUENUisM Ta iX BUKOPUCTAHHIO B MpUKNagHUX
Haykax. 3 iHWworo 60Ky, y BMPILLEHHI KOHKPETHMUX EKOHOMIYHMX NPOo6eM 3B'A30K MixX
€KOHOMIKOI Ta pyHAaMeHTanbHUMN HayKamMu Ta LiHHOCTSIMU, siKi BOHW CTBOPIOKOTb,
cnabwae. Tak, biHaHCK K NpUKNagHa Hayka opieHTOBaHa BUKITHOYHO Ha BUPILLEHHS
KOHKpeTHUX npobnem 6e3 ypaxyBaHHS 3aranbHOHAYKOBWUX LLIHHOCTEWN Ta KaTeropiu,
WO € npegMeTamMu OOCMioKEHHS dyHOAMEHTaNbHUX HayK, a NoLwyk npobnem, siki
MOXHa BUPILUNTXM Ha HayKOBOMY piBHi, YacoMm, NpUBOAUTbL [0 MNCeBOOHAyKOBUX
BWUCHOBKIB Ta NponoauLin.

MeToto uiei poboTn € JocnigXeHHA cyvacHOl niTepaTypu Ta BUOKPEMIEHHS
TEeHOEHLUIM Ta HanpsMiB HayKOBUX [OCHIgXKEeHb, SKI € CbOrofHi npeamMeTom
AOoCnifXeHb BYEHUX i SIKi BapTO pO3BMBATM €KOHOMICTaM Y CBOIX HAyKOBUX Mpausx.

Omxe, HaBegEeMO X NEpPENiK HMXKYE 1 AaMO TX KOPOTKY XapaKTEPUCTUKY.

1. BukopuctaHHs MOXNMBOCTEW AdifxuTanisaudii €KOHOMIYHMX MpoueciB Ta
BUKOPUCTAHHS LUTYYHOrO iHTENEKTY ANs po3B’a3aHHa npobnem [1, 3, 8, 9, 14, 15, 16,
17, 18, 19]. BnpoBagxeHHs TexHOMorin wemnakoi nepegadi gaHux (5G, 6G, StarLink
TOLLO), 3POCTAHHA MOTYXXHOCTEN OBYMCIIOBANbHOI TEXHIKM Ta PO3BUTOK TEXHOSIOrIN
npywBnawye npouec nepexogy O6inbWOCTi couianbHO-€KOHOMIYHUX BiAHOCUH Y
UMdpoBY MMOWMHY, a nogii BuknukaHi naHgemieto COVID-19 nigwToBXHynu [o
LbOro HaBiTb HaNBINbLL KOHCEPBATUBHI ranysi CBITOBOI €KOHOMIKWN: OCBITY, LEePXKaBHi
nocnyru, MeguumHy (tenemeguumHa) Towo.

2. Ingyctpia 4.0 (Industry 4.0) — npoBigHuin TpeHa «YeTBepTOi NPOMMUCNOBOI
pesonouiin» [4, 6, 7, 10, 11, 20, 24]. Big nepwwoi NPOMMUCNOBOI peBontoL;ii
(MexaHisauia 3a [OnNoOMOrow BOAAHOI Ta MapoOBOi eHeprii) 40 cepin MacoBOro
BUPOBHMUTBaA Ta 36ipkM 3 BUKOPUCTaHHSM enekTpoeHeprii y Apyrii, 4veTeBepTa
NPOMMCIIOBa PEBOMIOLiS MPOAOBXye Te, wWo Oyno posnoyaTo B TpPeTin 3
BNPOBaMKEHHSAM KOMM'IOTEPIB Ta aBToMaTu3auii, i nocunuTb 1I 3a OOMOMOroto
PO3YyMHMX Ta aBTOHOMHUX CWUCTEMM, WO XMUBAATLCA AaHUMM Ta MaLUUHHUM
HaBYaHHAM.

3. EHepreTuka, BUKOPUCTaAHHS Ta PO3BUTOK arbTepHaTUBHUX [xXepen eHepril
[5, 23, 25]. BigHoBntoBaHe oxepeno eHepril o3Havae eHeprito Konn Bn yyete TepMiH
«anbTepHaTMBHa eHepreTukay, ue, 9K NpaBuo, CTOCYETbLCH TaKoX BiJHOBMOBAHNX
mxepen eHeprii. Lle o3Havae mxepena eHeprii, ki € anbTepHaTUBOK HanbinbLu
4acTO BMKOPUCTOBYBaHUM — Hanpuknag, Byrinmwo, HagTu, rasy ToLlo.

4. BUKOPUCTaHHSA NPUHLMNIB CTIMKOro po3BuTky [2, 12, 13, 21, 22, 26]. Po3BuTOK
NoBUHeH BignosigaTn notpebam cborogeHHs 6e3 wkoan Ans 30aTHOCTI ManbyTHiX
NOKOMiHb 3a40BOSIbHATU BNacHi NoTpedw; rigHoro XXnTTs Anga BCiX B Mexax NnaHeTn
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Ta Yy3rofXeHHs eKOHOMIYHOI e(PeKTMBHOCTI, couianbHOl iHTerpauii Ta ekonoridyHol
BiANOBIAANIbHOCTI — e CYTb CTarnoro po3BuTKY.
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®OPMANI3ALIA YMOB AOUTbHOCTI BUKOPUCTAHHA
nanPMEMCTBAMM NO3UYHKOBOIO ®IHAHCYBAHHA X
FOCNOAAPCBKOI AIANIbHOCTI

EmenbsaHoB OnekcaHap KOpinosuy
O-Pp. €KOH. HayK, OOLEHT, AOLEHT Kadeapn eKOHOMIKM NignpuemMcTBa Ta iHBECTULLIN
HauioHnansHul yHieepcumem «JIbgigcbKa rosimexHikax

YKPAIHA

MigBMLWEHHST KOHKYPEHTOCMPOMOXHOCTI BITYM3HSHMX NignNpueMCTB noTtpebye
peanisauii KoMnnekcy 3axonis 3 iHHOBALIMHOIO OHOBIEHHS 1X TEXHIKO-TEXHOSOrYHOT
6asn [1, 2]. Take OHOBMEHHA 4YacTo MNOTpebye 3Ha4YHUX 06CAriB IHBECTULIMHMX
pecypciB [3], WO 3yMOBM€E HeOOXigHICTb NOLYKY MiANPUEMCTBaAMMN 30BHILLHIX
mKkepen iHaHCYyBaHHA iHHOBALIMHUX NPOEKTIB, 30Kpema, po3rnsgy MOXIMBOCTI
3any4eHHsa no3nykoBoro piHaHcyBaHHSA [4, 5]. NpoTe, onga 6aratbox MNigNPUEMCTB
Take 3anyyYeHHs Ha AaHuKi Yac He € A0CTaTHbO NpuBabnuenM.

Cepen akTopiB, SKi CTPMMYIOTb MpPOLEC KpeauTyBaHHA BITUMIHSAHUX
nignpuMeMmcTB, o0cobnuBy yBary 3acnyroBylTb HeOoCTaTHA eMeKTUBHICTb
KpeouTyBaHHA 3 TOYKM 30py MO3UYanbHUKIB Ta HeAOCTaTHbO npuBabnusi
YMOBM MOraweHHa HagaHux nosuk. MNpu ubOMy OO0 YMOB MNOralleHHs MO3uK Yy
noganswomy ©OyaemMo BIiAHOCUTM BCTAHOBMEHI KpeaUTOpOM TEPMIHM Takoro
noralleHHs.

Ao NnpunycTnTy, WO KpUTepieM ePekTUBHOCTI KpeauTyBaHHA NiANPUEMCTB
€ 3pOCTaHHA iX BapTOCTi, TO OTPUMAHHS NO3UKM OByae AOouINbHUM, SKLWO Us
BapTiCTb BHACNIQOK B3ATTA MO3MKW 3pocTe. Todi, AKWOo nignpuMeMcTBO nparHe
LWBMOKO MOBEPHYTU Y34ATY MO3MKY, BUKOPUCTOBYIOUYM AN LbOro yBeCb HasBHUM
NPUOYTOK, KPUTEPIA AOUINBbHOCTI B3ATTA NiANPUEMCTBOM MO3MKM MOXHa nogatu
TaknM YNHOM:

, 1)
Oe Po, P1 — cepedHs senuyuHa npubymky nidnpuemcmea 8idrnogidHo 00 83s5immsi Kpedumy
ma riicrisi M08HO20 (io2o noaaweHHs (P1> Po);
r — cmaeka kanimajsisauii npubymeky nidnpuemcmea y Yyacmkax 0OUHUUI;
T — nosHUU MepMiH rno2aweHHs1 Kpedumy.

CBO€O 4eproto, MOBHMMA TEPMiH MOralwleHHs KpeauTy Yy BuUNagKy Woro
PIBHOMIPHOrO MOBEPHEHHHA Ta 3aCTOCYBaHHS MeXaHi3aMy HapaxyBaHHsSI CKIagHWUX
BiAICOTKIB MOXXHA BM3HAYNTUN 3 TAKOrO PIBHAHHS:

v R O_Rf 1
t—1d+r) K 1+ rC)Tr

Oe rc — cmaeka ro3u4Kko8020 8idcomka y yacmkax OOUHUUI;
C — genuyuHa y35moi no3uKu.

=C
: ()

3 piBHSAHHA (2) OTPMMYEMO Taku BMpa3 AN BU3HAYEHHS MOBHOIO TepMiHYy
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norawleHHa kpeguty T;:
P
T, =lo _
r ngC[Pl—C-rC}

Taknum YMHOM, y BUNaZAKy OAHOMOMEHTHOMO B3ATTS MNO3MKU Ta HapaxyBaHHA 3a
HeK CKNagHUX BIOCOTKIB BCTAHOBIIEHUW KpeaAUTOPOM MakCuMarbHUA TepMiH
noraweHHsa kpeauty Gyae 3ado0BOMbHATU NIANPUEMCTBO, SKWO Uen TepmiH Byae
nepesuLLyBaTu (3). AKWO X 32 NO3MKOK HapaxoBYBaTUMYTbCHA MPOCTi BiACOTKM, TO
NMOBHU TEPMIH NOralleHHs y3ATOro KpeamTy BU3Ha4aTUMETLCS 3 TaKOro PiBHAHHA:

TCSl.P.I.:C+O’5.C.TCS]..rC, (4)

0e Tcs1 — MOBHUU MepPMIH rno2aweHHs1 Kpeoumy, KUl y3simo 0OHOMOMEHMHO ma 3a SKUM
Hapaxosytombcsi ripocmi gidcomku, a eenuyuHa 0,5CTcsifc S6ns€ cobow 3azaribHy
8EJIUYUHY HapaxoeaHuUX 8i0COMKU 3a Kpedumom.

. 3)

3 (4) oTpumyeMO BMpa3 AN BU3HAYEHHS TEPMiHY NoralleHHsa KpeauTy Tesi:

C 1
R-05-C-r, k—05-r,

Oe k — gidHoweHHs npubymky P1 0o eenudyuHu kpedumy C.

Tcsl' =

()

Omxe, y pasi, konn kpegut byae y3daTO OAHOMOMEHTHO i 3a HUM OyayTb
HapaxoBaHi NPOCTi BiACOTKM, Uen kpeaut Oyae npvBabnveBuMM AN NignpueMCTBa,
SKLLO BUKOHYBaTUMETbLCS Taka cucTemMa HEPIiBHOCTEMN:

Py-(L+r)el <R;

0e Tim — MakcumMarbHO MOXIIUUL MepMiH MOB8EPHEHHS Y35Imoao Kpedumy.

(6)

BukoHaHe MopgentoBaHHA (pakTopiB, WO BMAAMBaTb Ha NpuBabnmMBICTb
KpeanTtyBaHHs, Moxe OyTn KOPUCHUM MNpu OBrpYHTYBaHHI 3axOAdiB 3 AepXaBHOro
perynioBaHHA Yy cdepi KpeanuTyBaHHA NignpueMCTB.
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An important stage in the development of irrigation regimes for crops is the initial
assessment of the deficit in moisture supply, which is primarily conducted by
determination of the water balance of the zone. One of the simplest methods for
estimation of the moisture supply deficit is a direct comparison of the income of
natural humidification through precipitation, groundwater, etc., with the direct losses
of moisture from the land surface, expressed by evapotranspiration (or evaporationif
the surface is bare and free from any kind of vegetation). Currently, the reference
method for calculating evapotranspiration according to FAO, integrated into a number
of software products to simulate moisture consumption and crop productivity
depending on water regime, such as CROPWAT 8.0, AquaCrop, EVAPO, etc., is the
Penman-Monteith equation [1-3]. This method has no alternative in determining the
daily evapotranspiration, however, when assessing the annual indices in climatology,
Holdridge's method looks quite attractive, because it does not require a large amount
of input meteorological data for calculations, evapotranspiration is set only by the
magnitude of the biotemperature (the temperatures above 0°C, the temperatures
below 0°C are considered as zero temperatures) [4]. Despite the simplicity and
availability of the method, its relatively long time of use (since the 50s of the XX
century), this method is practically not covered and is little implemented in Ukrainian
practice of evapotranspiration estimation in agriculture. Holdridge's method is widely
used and well-known in climatology, where it is implemented to divide natural plant
communities by zones and classes [5].

The main goal of our study was to assess the possibility and feasibility of using
the Holdridge method in determination of the annual reference and potential
evapotranspiration to establish the magnitude of the moisture deficit and adjust the
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irrigation schedules according to the results of estimation. The sample zone for our
study was Kherson oblast (the South of Ukraine), meteorological data for the
calculations by the Penman-Monteith method (standard method used to compare and
assess the results of Holdridge’'s method) and Holdridge method were taken from
Kherson hydrometeorological center for the period from 1973 to 2019 (excluding
1990, because this year we found out the lack of data for computations). The
accuracy and suitability of Holdridge’s method of evapotranspiration assessment was
performed by comparing the results of the assessment of the agrometeorological
index with reference calculations in the FAO ETo Calculator software by the Penman-
Monteith algorithm (for reference evapotranspiration) through the calculation of mean
absolute percentage error (MAPE). The modification of the Holdridge method to
improve its quality was performed using regression analysis in the BioStat v7 software
at the probability level of 95%.

As a result, it was found out that the Holdridge method “as it is” results in the
error of 37.03% in the estimation of evapotranspiration in comparison with the
Penman-Monteith method. The trend and linear forecast for both methods of
estimating evapotranspiration are identical, differing only in the curve steepness (the
curve is steeper at the Penman-Monteith method). The modified Holdridge equation,
looking as 96.38xBT (where BT is the biotemperature of the year), performed better
and the MAPE of the calculation decreased almost thrice — to 11.41%, which makes
it possible to implement in agricultural science and practice for fast and rough
estimation of annual reference evapotranspiration trend.

We conclude that application of the Holdridge method “as it is” is advisable in
the field of climatology and should not be recommended in irrigated agriculture.
However, the modified Holdridge equation is suitable for fast and rough assessment
of the annual reference evapotranspiration for the agricultural needs. We find this
method much simpler and faster than the standard Penman-Monteith equation,
besides, Holdridge’s equation requires less input data to perform.

References:

[1] Lykhovyd, P.V., & Lavrenko, S.0. (2020). Application of CROPWAT program for assessment of sweet corn
water use. Irrigated Agriculture, 73, 50-53.

[2] Steduto, P., Hsiao, T.C., Raes, D., & Fereres, E. (2009). AquaCrop — The FAO crop model to simulate yield
response to water: |. Concepts and underlying principles. Agronomy Journal, 101(3), 426-437.

[3] Junior, W.M., Valeriano, T.T.B., & de Souza Rolim, G. (2019). EVAPO: A smartphone application to estimate
potential evapotranspiration using cloud gridded meteorological data from NASA-POWER system.
Computers and Electronics in Agriculture, 156, 187-192.

[4] Holdridge, L.R. (1959). Simple method for determining potential evapotranspiration from temperature data.
Science, 130(3375), 572-572.

[6] Holdridge, L.R. (1947). Determination of world plant formations from simple climatic data. Science, 105,
367-368.



80 e Wissenschaftliche Ergebnisse und Errungenschaften: 2020 ¢ Band 1

DOI 10.36074/25.12.2020.v1.28

BUKOPUCTAHHA PIBHUX TPYHTOOBPOBHUX
ATPErATIB 4NA OCHOBHOIO OBPOBITKY NPYHTY MNPU
BUPOLLUYBAHHI KYKYPYA3U HA 3EPHO B YMOBAX
NIBOBEPEXHOIO JIICOCTENY YKPAIHU

HAYKOBO-AOOCHIAHA I'PYNA:

ORCID ID: 0000-0002-7599-210X Macuk Irop Mukonanosuy
KaHA. C.-T. HayK, AOLEHT, AOLEHT kadeapun 3emnepobeTaa,

I'PYHTO3HaBCTBA Ta arpoximil

Cymcbkul HauioHanbHUU agpapHUl yHieepcumem

HepkoHoc AHApin AHApinoBuY
3006yBay BULLIOT OCBITU (hakynbTeTy arpoTEXHOMOrIN Ta NPUPOAOKOPUCTYBAHHS
Cymcbkul HaujoHanbHUU agpapHuUl yHieepcumem

KoBanb Makcum HOpinoBuy
3006yBay BULLIOT OCBITU (hakynbTeTy arpoOTEXHOMOrIN Ta NPUPOAOKOPUCTYBAHHS
Cymcbkul HaujoHanbHUU agpapHuUl yHieepcumem

MyweHko KOpin AHaToninoBuy
3006yBay BULLIOT OCBITU (haKynbTeTy arpoOTEXHOMOrIN Ta NPUPOAOKOPUCTYBAHHSA
Cymcbkul HauioHanbHUU agpapHuUl yHieepcumem

HaponbHun Poctucnae NeHHaginosuy
3006yBay BULLIOT OCBITU (haKynbTeTYy arpOTEXHOOrIN Ta NPUPOLOKOPUCTYBAHHSA
Cymcbkul HauioHanbHUU agpapHuUl yHieepcumem

YKPAIHA

OcTaHHim Yacom BESINKY yBary npuainNaTb po3pooLi
eHepropecypco3bepiratoumx TEexXHOMOorin Ta 3acobiB MexaHisauii, ski B yMoBax
ICHYytO4Oro gediunTy nanmea, NOLACLKMX PecypciB A0O3BONAKTL OTPUMYBATU BUCOKI
BpoOXal CiflbCbKOrocnogapcbkux KynbTyp. [lpy UbOMYy BOHM MOBWHHI HOCUTU
'PYHTO3axXMCHUM XapakTep, CNpuATU BIOHOBMNEHHIO POAKYOCTI IPYHTY i nopsag 3
eHepro3bepexxeHHsM 3HaA4YHO 3HMXKYBaATWM COBIBapPTICTb BMPOLLEHOI NpoayKuii, He
3HMXKYHUN BPOXKAMHOCTI CiflbCbKOrocnogapcbkux KynbTyp. [1, 2, 3, 4, 5, 6].

ManieHko A. M., Kupuniok B. T1. (2006-2008 pp.) 3acBiguytoTb, WO 3a POKK
AOCNiMKEeHb HaMBULLY BPOXaWHICTb 3epHa Kykypyasun (5,68 T/ra) oTpumanu 3a
NONMUEBOr0 OCHOBHOTO OBpOGITKY rpyHTY (KOHTpOnb). Ha ubomy X @OHi 3a
6esnonuueBux 0OPOGITKIB YpOXaMHICTb BUSIBANACA HWXKYOK OO OpaHKu: 3a
4Yn3enbHOro po3nywysaHHs — Ha 0,34 T/ra abo 6 %, 3a nnockopisHoro — Ha 1,02 T/ra
(18%), nosepxHeBoro auckosoro — Ha 0,8 T/ra (15%). MNpoBegeHHA nigpisyBaHHS
3abe3nevyBano NpupICT ypPOXXanWHOCTI 3a nonuueBoro obpobiTky Ha 1,6 T/ra abo
22 %, 3a unsenbHoro — Ha 1,72 T/ra (24 %), 3a nnockopisHoro —Ha 1,89 1/ra (29 %),
3a nosepxHesBoro guckosoro — 1,58 T/ra (25 %). Xoy npupocTn ypoxar Bif
nigpidyBaHHa 3a 6e3nonuueBnx 0OpOBITKIB BUSBUANCA BULLMMU HiXK 3a OpaHKM,
eeKTMBHILLMM OCHOBHUM 0B6pobiTkoMm Byna opaHka [7].

XapaktepucTtuka riopmuay kykypyasun dipmm Syngenta HK Kobanst ®AO 320.
Lle cepegHbocTurnum, dybonoaibHui ribpma. BiH 3gaTtHuin 3abe3nevyBaTyt BUCOKY i
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cTabinbHy YypoOXaWHiCTb, CepedHi TemMnu pocTy Ha nodaTky BereTauii, Mae
epeKkToIgHMA TUM NUCTKa (nigBuweHa eeKkTUBHICTb (POoTOCKMHTE3Y), BUXIO 3epHa 3
KadyaHiB — y cepegHboMy 83 %, 3a CcnpuATIMBMX YMOB (DOPMYE ABa rocrnogapcbKo-
npuaaTHi kKadyaHn. XonodocCTinKICTb — 8, NOCYXOCTIMKICTb — 7, Bonorosigaada — 8,
TEeMM No4YaTkoBOro pocTy — 8. TonepaHTHICTb 40 KOPEHEBUX Ta CTEBNOBUX FHUMEN —
8, 0o nyxupyaToi caxkm — 8. CiBby pekoMeHA0BaHO NPOBOAUTU B ONTUMANbHO PaHHi
TepMiHM (3a TemnepaTypu +9-12 °C Ha rnunbuHi 3aropTaHHsa HaciHHg). [ibpua
npyaaTHAA  ans  MNOBTOPHOrO BMPOLWLYBaHHA Ha TOMy camomy noni (4o
MOHOKYNbTypu). PekomeHgoBaHa 30Ha BupowyBaHHda: Cten i JlicocTen.
PekomeHgoBaHa ryctoTa poCrnvMH Ha nepiof 36upaHHs: Ons 30HW OOCTaTHLOMO
3BOSIOXKeHHS - 60-70 Tuc./ra; HecCTiMKkoro 3BonoXxeHHs - 50-60Tuc./ra; HegoCcTaTHLOro
3BONOXeHHS - 40-50 Tuc./ra [8].

Cxema pocnigy: 1. ['pyHTo06pobGHuit arperaT Lemken diamant s180.
2. [pyHTO06pPO6HMI arperaT Vaderstad Carrier 820. 3. No-ill.

Tabnuus 1
YpoxaunHicTb KyKypyAa3u Ha 3epHo riopmay HK Kob6anbT (Syngenta)
3arexHo Bif BUKOPUCTAHHSA Pi3HMX 'PYHTOOOPOOHMX arperaTtiB Ans
OCHOBHOro o6po6iTKy, T/ra

; 3 Pokun gocnigxeHb CepeaHe 3a
pyHTOOBpOBHWUI arperaT 2015 2016 nBa poKki
Lemken diamant s180 9,9 10,5 10,2
Vaderstad Carrier 820 9,2 9,4 9,3
No-till 8,6 9,4 9,0
HIPos 0,53 0,61

CTOCOBHO OTpMMaHuX pes3ynbTaTiB AOCMIOKEHHS, BiAMIYAETbLCA TEHOEHLS,
OO0 BULLOT BPOXAWHOCTI 3epHa KyKYpyA3W Mpuv BUKOPUCTAHHI A4S OCHOBHOIO
0bpobiTtky arperaty Lemken diamant s180. A came, B cepeHbOMY YPOXKaMHICTb Npwn
BUKOPUCTaHHI Takoro arperaty ctaHoBuna — 10,2 T/ra. [Jewo HUKY0 YPOXKanHICTb
cnocTepiranacs nicna sukopuctaHHs Vaderstad Carrier 820 — 9,3 1/ra. | 3aBepLuye
Tabnuulo nokasHukiB  ypoxawHocTi — 9,0 wu/ra npu nocisi Kykypyasu 6e3
BUKOPUCTaAHHA 0OpOBITKY TpyHTY. LUlo cTocyeTbcss poOKiB AOCNISKEHb MNpU
BMKOPUCTaHHSA Pi3HUX I'PYHTOOBPOOHUX 3HapA4b, YPOXanHICTb BULLOK BigMideHa B
2016 poui (Big 10,5 oo 9,4 1/ra) (tabn. 1).
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NpMpoaOononb30BaHMUS

Cymckut HayuoHaslbHbIU agpapHbIl yHUsepcumem

YKPAUHA

B opraHnyeckoMm 3emnegenuu npu BblpaliMBaHUN CEIbCKOXO3ANCTBEHHbIX
KynbTyp ANs OoNTMMU3auMM arpoXMMMYEcKUX nokasaTtenen nnogopoamsa noys B
ceBOObOpOTE MPUMEHSIOT MPOMEXYTOYHblE noceBbl cuaepaToB. OHM B 6ornee
MOSMIHOW Mepe WCMNONb3YIT MOYBEHHO-KNIMMATUYECKU MNOTEeHUMan MeCcTHOCTU
X038NCTBA, a TaKkkKe CyLeCTBEHHO MOMOSMHSAT 3anacbl OpraHNYecKoro BellecTsa U
3NIEMEHTOB MNUTaHMs B KOpHeobuTaemMoM cnoe noysbl. [loaTtomy noabop
BbICOKONPOOYKTUBHbBIX MPOMEXYTOYHbIX KYNbTYp CUAEPaToB, KOTOPblE CMOrnu Bbl Kak
MOXHO 6onbLie chopMmpoBaTb (PUTOMACCHI U HAKONUTE MAKPO3NEMEHTOB NUTAHUS
OCTaeTCsi BaXXHbIM M akTyaribHbIM HanpaBfeHNeM COBEPLLEHCTBOBAHMS TEXHOMOMI
BblpalUnBaHUs KynbTyp B OPraHN4eCcKoM 3eMnenenuu.

B npomexyTouHbix noceBax Jlecoctenn YkpanHbl 60MbLUYy0 oUTOMAacCy KoryT
HapalwmBaTb peabka MacnuyHas, ropumua 6enas, poxe o3umas u gp.

CornacHo cxeme Hawero onbita, no wuccnegosaHuio B 2013-2016 ropax
BO3MOXHOCTU cbanaHcMpoBaHusa yaobpeHna KynbTyp 3a nepuog potaumm YeTbipex
nonbHoro cesoobopoTa (rpeunmxa (MnM acnapueT) — nweHuMua o3umas —
KapTohenb — S4YMeHb), CpaBHMBaNUCb BapuwaHTbl 6e3 BHeceHus yaobpeHuHn,
YMEPEHHOro MUHEPANbHOro yaobpeHnsa n NpuMeHeHNst MPOMEeXyTOYHbIX cuaepaToB
peAbkn Macnu4yHoOn, 03MMON PXU 1 acnapueTta necyaHoro (tabn. 1).

Tabnuuya 1
Cxema onbiTta
BapuaHTt yoobpeHuns kynbTyp ceBoobopoTta
Ne | KynbTypa 1 2 3 | 4 | 5
n./n. |ceBoobopoTta bes3 MUHeparbHoe
P y P MCMNorb3oBaHNE NPOMEXKYTOYHbIX CMaepaToB
yaobpenun | yoobpenue
NOXHUBHO
NMOXXHMBHO pefbka
peunxa NeoPsoK efbka -
1 P » 606000 pea MacnmyHas +
x MacnuyHas
4 m o3umas poXb
I O g
(Scnapuer) 5 &S - - -
O @ I
3eneHas
MuweHnua 50 naganuua naganvua
2 206 m NooPsoKso macca
o3nmMast o o= rpeymxu rpeyumxu
@ § 8 acnapueta
2 @ 3 MOXXHUBHO NOXXHMBHO
g2 NOXXHUBHO penLka penbKa
3 Kaptodenb £ N125Ps3K enbka
pTO® 598 125776312150 pea MaCnuuyHasi + | MacnuuHas +
o MacnuyHas
P 0o3UMas poXb | 03MMast poXb
4 AuymeHb ® NeoPeoKeo peabka peabka peabka
SIPOBOMN MacrmyHas MacnmyHas MacrmyHas
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Hanbonee dutomacchl peabka MacnuyHas HapalwivBana 3a nepuo oT Hadana
aBrycra Ao KoHua oktabpst — 287u/ra nocne nweHuusl o3umon, n 278 u/ra — nocne
AYMEHS. YPOXKaNHOCTb 3eeHOro yaobpeHus peabku bbina Huke Ha 4 BapuaHTe - 247
n 239 u/ra, n3-3a 6onee KpaTkoro nepnoga ee Beretaunm - 4o Hadana oktaépsa. MiMeHHo
B 9TO BpeMS HYXXHO BbiCeBaTb 031MYyt0 poxxb. OHa Ha KOHew, anpens crnegyowero roaa
HapawmBana okorno 160 u/ra dutomacchl. Ha 5 BapuaHTe ypOXanHOCTb 3efeHON
MaccCbl peabkn Macnm4yHom Gbina Ha ypoBHe 262 L/ra, a 03MMon pxu - 174 u/ra.

BbicesiHHbIM B cepeayvHe aBrycta cuagepaT peabku MacinyHom nocne yoopku
KapTodens Hapawmsan 4o KoHua okTabpsa okono 210 u/ra ¢outomaccs!.

HanmeHblyto outomaccy Hapactun cugepart M3 naganuubl rpeynxm — OKOro
60 u/ra Ha 3 1 4 BapuaHTe, B TO BPEMS Kak rnof 03VMYIo MeHnuy Ha 5 BapuaHTte B
nousy 3agenbiBanu 131 u/ra 3eneHon Mmaccel acnapuera.

Mcnonb3oBaHne NPOMEXYTOYHbLIX CuAEepaToB CNocOOCTBOBANIO MOSyYEHMIO MO
NpeaLecTBEHHUKY rpeyvnxe 45-46 u/ra 3epHa 03MMON MNLeHULbI, YTO BbINo Ha YPOBHE
BapuaHTa BHECEHUS MUHeparbHOro yaobpeHus; nocrie 3agenaHHon 3erieHon Maccehbl
acnapueTa nony4nunn HamebICLLMIA ypoXKark 03MMOK niweHuubl - 53,5 u/ra (tabn. 2).

Tabnuuya 2
YpoxXanHOCTb KynbTyp ceBoob6opoTa, B cp. 2013-2016 rr., u/ra

BapuaHT yoobpeHus
KynbTypa ceBoobopoTa 1 5 3 2 5
1 rpeymxa 15,1 18,9 23,2 24,7 -
acnapueT Ha 3.M. 1 yKoc - - - - 196,4
2 nweHunua o3nmas 41,0 46,6 45,1 45,6 53,5
3 KapTodenb 246,7 288,3 299,6 307,9 310,9
4 S]MMEHb APOBOW 31,1 36,6 38,0 38,4 38,6

YpOXanHOCTb MHbIX KynbTyp MpU WMCNONb30BaHUM cuaepaToB Obina Bbile
BapuMaHTa MWHepanbHoro yaobpeHusi. BaxHbiM nokasaTenem 3ddeKTUBHOCTU
ynobpeHnin sisnsietTca 6anaHc MakpoaneMeHTOB 3a poTauuto cesooboporTa (Tabn. 3).

Tabnuuya 3
BanaHc aneMeHTOB NUTaHUs 3a poTaumio KynbTyp ceBoobopoTa, 2013-2016 rr.

Moctynnenne, |BbiHOC ypoxaem, E WHTEeHCnBHOCTb
anaHc, kr/ra
BapuvaHTt yoobpeHus Kr/ra Kr/ra BanaHcy, %
N [P20s5 [K20 N |P20s [K20 N [|P20s |K20 N P20s |K20
1. 63 yao6penmii 135 | 52 |196 |384 |156 |372 |-249 |-104 |-176 | 35 | 33 | 53
2. MWH. yaobpenne | 483 |302 |558 |449 |183 |437 | 34 |119 |121 |108 |165 |128
3. 540 |202 |670 |466 |192 |463 | 73 | 10 |207 |116 |105 |145
4, VICNONb3OBAHVE Fans™1H501 |756 |478 |197 |477 |128 | 4 |279 |127 |102 |158
5. CVASPATOB 3158 |551 |559 |189 |470 | 41 |-32 | 81 |108 | 83 |117

Mcnonb3oBaHne Ha ynobpeHms Tonbko MNoBGOYHOM npoaykuun dopMupyet
oTpuuaTenbHbli 6anaHC aNeMeHTOB NUTAHWS C MCMOMb30BaHMEM WX 3anacoB U3
NOYBbI, FAe BbIHOC a30Ta NpeBbilarn ero noctynneHne Ha 249 kr/ra, pocgopa — Ha
104 kr/ra v kanua — Ha 176 kr/ra 3a Bpemsi potauumn cesoobopoTa.

Mpn BHECEHUN MUHEpanbHbIX YOOOPEHUN MMENU MONOXUTENbHbIN BanaHc
3MEMEHTOB MUTaHMUSA M HaMBbICLLYD €ero WHTEHCUMBHOCTb Nno dpocdopy - 165%.
HeBO3MOXHOCTb MPUMEHEHMS MpU BblpallMBaHMM 3cnapueTa NPOMEXYTOYHbIX
cvaepaTtoB fano Ham oTpuuartenbHbin 6anaHc oocdopa — Ha ypoBHe - 32 kr/ra.

B uenom e, npumeHeHne B KOPOTKOPOTALMOHHOM CeBOOBOPOTE C rpeynxom
MPOMEXYTOYHOrO rMnoceBa 3efieHoro yaobpeHna pefbkn Macnu4yHoM W - ero
KOMOUHauun ¢ cugepatoMm 03nmon pxm obecneuvmBano 6es3geduunTHbii GanaHc
9NEeMEHTOB NUTAHWS, HE YCTynano BapuaHTy yMepPeHHOro MMHepanbHOro yaobpeHns
N gaxke NPeBOCXOAMUT ero no MHTEHCUBHOCTM BanaHca a3oTa U Kanus.
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The Joint Statement issued by the China Accounting Standards Committee
(CASC) and the IASB [1] set the goal of China’s convergence efforts towards IFRS,
that is, an enterprise applying CAS should produce financial statements that are the
same as those of an enterprise that applies IFRS. Data from AH-share companies
could be used to test whether this goal has been achieved.

The adoption of A + H cross-listed corporate data shows that China’s new
accounting standards implemented have achieved substantial convergence with
the International Financial Reporting Standards, but still retain Chinese
characteristics. There is no difference in value of total assets, Total liabilities,
pre-tax profit, net profit and total owner's equity. There may be differences in other
accounting subjects.

The difference in interest income under the two criteria has been completely
eliminated, and the difference in total assets has been eliminated. The double
disclosure difference has been basically eliminated or maintained within a very small
range in the process of the continuous convergence of Chinese accounting standards
and international accounting standards.

China's enterprise accounting standards have fully drawn on the relevant
requirements of IFRS in the process of formulation, and achieved the maximum
convergence with IFRS. Most accounting treatment methods are basically
consistent with internationally accepted practices. be consistent. At the same time,
due to China's economic, political, legal, cultural and other macro-environments,
the level of industry and market regulation, the needs of accounting information
users, and the professional quality of accounting personnel, it also exists in some
developed countries and regions in the world. Different degrees of difference.
Therefore, on the basis of fully considering the characteristics of China's social
environment and the development of accounting, China's accounting standard-
setting bodies issued this set of accounting standards that not only reflect our
characteristics but also achieve international convergence, which has promoted the
development of China's economy and accelerated the pace of integration of our
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economy and the world.

With the continuous deepening of the global economic integration and
globalization process, the accounting standards under the traditional economic form
can no longer meet the integration of economic development, and the convergence
of international accounting standards has become the trend [2]. The economic
situation of our country is both opportunities and challenges, need to improve the
convergence efficiency accounting standards as soon as possible, to ensure that the
domestic economic development benefits at the same time, do not blindly
convergence, seek the correspondency of local adoption and fully adopted, to ensure
that standards can effectively implement, promote Chinese standards and
international standards convergence international recognition, the level of training
technical talents, China in the international accounting standards, formulate the
status and influence.

Based on disclosure requirements from the CSRC, AH-share companies
disclosing GAAP differences should provide investors in the mainland Chinese
market with a reconciliation between CAS and IFRS-based net income or net asset
numbers, and list the major factors causing these differences [3]. Accordingly, our
study analyzes these two key GAAP differences and their major causative factors.
We aggregate all companies’ net income or net asset GAAP differences together as
the numerator of the aggregated net income or net asset GAAP difference ratio, and
aggregate IFRS-based net income or net assets of all companies disclosing GAAP
differences as the denominator of the aggregated net income or net asset GAAP
difference ratio.

Considering that all companies’ positive or negative net income or net asset
GAAP differences may be converted into a smaller aggregated GAAP difference
number and ratio, we convert all companies’ positive or negative net income or net
asset GAAP differences into absolute numbers, and add them together into
aggregated net income or net asset GAAP difference number and ratio in order to
assess whether there are large differences between the results in absolute and non-
absolute terms [4].

Table 1
Analysis of factors influencing international convergence
of accounting standards under PEST

E — Economic S — Social factors

factors

P — Political
factors

T — Technological
factors

1. The higher the | 1. The degree of | 1. During the cold 1. China's "great

political freedom economic war, there were wisdom moves the
of the country, the | development is obvious differences in | cloud" and "business
more stringent the | basically the selection and and financial
requirements of proportional to formulation of integration”

the people for
accounting
standards, and
the stronger the
convergence with
international
accounting
standards.

the degree of
international
convergence of
accounting
standards.

accounting standards
between countries
along the Belt and
Road route that were
deeply influenced by
Soviet culture and
those that were
deeply influenced by
western culture.

technologies are widely
spread in countries
along the Belt and
Road. However, in the
process of spreading,
the application of
accounting technology
is still quite different
among countries.
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Table 1 continuation

relatively low, but
the degree of
convergence with
international
accounting
standards is high,
which also brings
challenges to the
development of
domestic
accounting.

India's economic
development
level is higher
than Mongolia's
in terms of both
economic
aggregate and
quality of life.
Therefore, it is
not excluded that
some countries
ignore the
development of
their own
economy in order
to keep up with
the development
trend and force
to improve the
international
convergence of
their accounting
standards

accounting standards
of countries adopting
Anglo-American law
system and European
continental law
system is relatively
high. There are
obvious differences in
the international
convergence of
accounting standards
between the common
law system adopted
in Hong Kong and the
unique Chinese law
system adopted in
mainland China.

P — Political E — Economic S — Social factors T — Technological
factors factors factors
2. Political 2. There are 2.The international 2. Countries with
freedom is some exceptions. | convergence of relatively backward

economies are also
relatively
underdeveloped in
accounting technology,
and some regions still
use original manual
bookkeeping, which
makes the partial
accounting of
international accounting
standards cannot be
implemented smoothly
in some countries for
technical reasons,
which causes obstacles
to the international
convergence of
accounting standards in
some countries.

Source: Autor

Conclusion. Through the analysis of the economic dimension in the PEST
analysis method, we can know that some countries ignore the national economy and
forcibly improve the convergence of accounting standards in order to keep up with
the trend of international convergence. Benefits thus cause certain economic risks.
Therefore, we need to strengthen economic construction, improve the system
environment, strengthen theoretical research and practical exploration, narrow the
difference between domestic accounting standards and IFRS, effectively improve the
quality of domestic accounting information, bring positive effects on domestic
economic benefits, and reduce the risk of convergence.

Beijing.
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YKPAIHA

[MoBepxHeBUN CTiK BiOQHOCUTBCA 00 ICTOTHUX [mKepen 3abpyaHEHHs
NoBepXHEBUX BOAHUX 06'eKTIB. Ha BiaMiHY Bid MiICbKOro NnOBEpPXHEBOro CTOKY, BMNIIMB
SIKOFO Ha SKICTb NMOBEPXHEBUX BOA MOXE OYTU 3HMKEHO LUMASXOM MNepexonsieHHs
cucTeMamu 3NnMBOBOI KaHanisauil 3 nogasnblnUM OYULEHHSM Ha MICbKMX OYUCHUX
cnopygax, CTiK 3 CiflbCbKOrocnogapCbkux TepuTopin aBnsie cobok audyysHe
Kepeno HaaxoMKeHHSs OOMIWIOK, WO noraHo perynoetbesa. Cepen AOMILLIOK
nepeBaxarymuMun € 3aBuUCri Pe4YOBUHK, NeCTULNAN, a30TOBMICHI CNOSyKn, doocdaTu,
HadpTONPOAYKTN, BaXKi MeTanu. HaoxomkeHHsa 3 CinbCbKOrocnogapcbkMM CTOKOM
MiHepanbHUX opm as3oTy i ocdopy € OAHIE 3 NPOBIAHUX 3 NPUYUH PO3BUTKY
npoueciB aHTponoreHHoro eBTpodyBaHHA. Lli obctaBuHM pobnate  nowyk
eEeKTMBHUX | €KOHOMIYHO BMMpaBOaHUX CnocobiB 3axmucTy BogHMX OOG'EKTIB Bif
CiNlbCbKOrocnoAapcbKoro NOBEPXHEBOrO CTOKY AYXKE aKTyanbHUMM.

OgHuM 3 UikaBMX HaNpPSAMKIB, LLIO Hapasi akTMBHO PO3BMBAKOTLCHA, € CTBOPEHHS
3axucHux OydepHux 30oH (Conservation Buffers), wo npegcraBnsawTs coboto
KOMMAEKC CMYr POCAMHHOCTI pIi3HOro TNy (OepeBa, YarapHuku, Tpasa), LWO
NepELLKOAXKATb HAOXOIKEHHIO MOBEPXHEBOrO CTOKY Y BOAHMM OB'€KT No penbedy
MiCLEBOCTI i O4HOYACHO OYULLYIOTb Moro. bydepHi 3o0HM aBNsOTL cobo cucTemy
POCNUHHNX YIrPYNOBaHb, KOXEH 3 AKUX pearnisye cneuudidHi 3aBgaHHs Woa0 3MiHN
KiNbKOCTi i AKOCTi NMOBEPXHEBOro CTOKY. [10 OCHOBHWX KOMMOHEHTIB €KOMOriYHNX
Oydepis BigHOCATL NpubepexHi bydepn, INbTPyHUI CMyrM, Tpas'AHUCTI BOAHI
LUMSIXWN, BOAHO-BONOTHI yrigas.

MpnbepexHi bydepun peanizyeTbca B YKpaiHi y BUrnaai npnbepexxHnx 3axmcHux
cmyr. Lle yactuHa BOOOOXOPOHHOI 30HM BiAMOBIAHOT LWUMPUHU B3LOBX PiYOK, MOPIB,
BOAOWNM, Ha SIKWX BCTAHOBIIEHO BinbLL CYBOPUI PEXMM rOCNOOAPCHKOI AisiNbHOCTI, HiXK
B peLUTi YaCTUHU TEPUTOPIT BOGOOXOPOHHOI 30HM.

DinbTpyoyi CMyrn ABMAOTb COOOK MaMgaHYMKM 3acCisiHi POCINUHHICTIO ANs
BMAarneHHsi ocagy, OpraHiyHMUX pevyoBUH Ta iHLWNX 3abpygHIOKYMX PEYOBUMH 3i CTOKIB,
SIK MPaBUIIO, Y HWXKHBOI KPOMKW MONS.

TpaB'aHUCTI BOAHI LWNAXM CKNagarTbCs 3 HaTypanbHMX abo LWTYYHO CTBOPEHUX
TPaB'AHUX KaHaniB, AKi 3HWXYKTb LUBMAOKICTb MOBEPXHEBOro CTOKY A0 pPiBHSA, LLO
3anobirae epoasil. [na uboro TUny Bydepa BuMbMpaoTb BUAM BaraTopiyHUX Tpas
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(nouepHa, NPoCco, KOHKOLWNHA, KOCTPULSA), SIKi MatoTb KOPCTKI BepTUKanbHi ctebna,
WO Ait0Tb SK WiNbHUA QINbTP.

Hesenuki BogHO-60M0THI yrigas, nobygoBaHi Ha WNAXY pyXy MOBEPXHEBOrO
CTOKY, CryaTb OOQHVWM 3 BapiaHTIB YMNOBIfIbHEHHSA | YyTPUMaHHA NoTokKiB Boau. Lle
HeobxigHo Ans Toro, Wob HagaTw Binblue Yacy Ansg ocagXeHHs BioreHHUX peyvyoBuH
i TX nOornMMHaHHA pocnvHamu abo MikpoopraHisamamun. [na  3abe3neyvyeHHs
eEeKTMBHOrO BuAaneHHst GinbLlOCTi 3abpyaHIOYMX PEYOBUH, NMOBEPXHEBUW CTIK
nosmHeH nepebyBaTn B BoAHO-O0MnOTHUX yrigasx 10-15 gHiB. LLo6 3abe3neunTtun
Takun Yac nepebyBaHHs CTOKY, NOTPIGHO NpoekTyBaTn GonoTa Tak, Wwob ix poamip
ctaHoBMB 2 — 4% nnoLui Bogo3odopy. Y 3B'A3Ky 3 LM NONbOBi BOAHO-60M0THI yrigas
MOKM LUMPOKO HE BUKOPUCTOBYIOTHCS.

EdektnBHicte 6ydepHOi 30HM 3anexuTb Big TNy HacagpkeHb B Bydepi i
LUMPUHK, siKa BUMIPIOETLCSA B HanpsAMKy noToky. [loBxuHa Gydepa BU3HAYaETLCS 5K
NO3O0BXHSA BiACTaHb MK naHgwadTtamMu, Ky cMyra 3ammae neprneHguKyrnspHo
HanpsiMKy NoToky. Ha ecdpekTuBHiCTb Oydepa TakoX BnAMBae TUN i LWiNbHICTb
poCnMHHOCTI. Tak, onsa Tpas'aHux O6ydepiB NoTpidbHO, Ak npaswuno, Ginbwe 500
cteben Ha kBagpaTHUN MeTp ANg TOoro, Wwob ynoBiNbHUTM BOOHUN i BITPDOBUI NOTOKM
i 3abe3neunTn OOCTaTHIO NAoLWy MOBepxHi KOHTakTy. CTtebna NOBWHHI CTOATU Yy
BEpTMKaNbHOMY MOSIOXEHHI Mig Yac pyxy NOTOKY.

LnpuHa B6ydhepa 3anexnTb Big yxuny MicLueBOCTi i reorpadii panoHy. OgHum 3
KpUTEpPIiB CNyXuntb (paktop «JoL/noBepxHeBun CTik» R, SKUW BUKOPUCTOBYETLCH B
yHiBepcanbHOMY piBHSAHHI BTpaTtu rpyHTiB (USLE) [1]. Y panoHax i3 3Ha4yeHHsIM
dakTopa R Big 0 go 35, cniBBigHOLWEHHSA MiXK NITOLLEID CiNlbCbKOrocnogapCbKux yrigb
i nnoweto 6ydepa noBuHHI cknagaTtn He Ginbe 70:1; npu R Big 35 a0 175 -60: 1, i
npy R 6inbwe 175 - 50: 1.

Kpim penbedy wmicueBocTi Tvnm i po3mipy 6ydepHuMx 30H BM3HAYAKTbCS
KNtO4YOBUMM 3aBpyAHIOYMMM AOMILLKaMu, WO NOTPIGHO BMAANUTN 3 NOBEPXHEBOIO
CTOKy. B nepluy 4yepry uLe CTOCYyeTbCA MiHeparnbHUX CNonyk asoTy i gocdopy sk
KNKYOBUX DaKTOPIB aHTPOMOreHHOro eBTPOyBaHHS.

ByepHi 30HM 30aTHI e(PeKTUBHO BUTAraTK CMNOMNYyKM a3oTy, Mpu LLbOMY HU3KOK
AOCHiIgHMKIB BCTAHOBMEHO, WO LWBMAKICTb AEHITpUdiKauil NpakTUYHO HE 3anexuTb
Bify TMNY POCIMHHOCTI (gepeBa, YarapHuK, TpaBa) i BU3HA4aeTbCS BUKIMKOYHO YacoM
nepebyBaHHs NOTOKY B 30HI Bydepa. 3anexHicTb e(PeKTUBHOCTI OYULLLEHHA HOCUTb
iCTOTHO HeniHinHMh xapaktep (puc. 1). MNpu wupuHi 6ycdepa 10 M edeKTUBHICTb
ctaHoBuTb Ginble 80%. MoganbLue 36inblweHHs WnpuHn 6ydepa He Npn3BOANTL A0
iCTOTHOro 306inblueHHs edeKTUBHOCTI BuaaneHHs asoTy. OgHak 3 MipKyBaHb
NPUPOAHOr0 CaMOBIOHOBMNEHHS POCAMHHOCTI €KONoriYHuX BydepiB iX MiHiManbHy
LUMPUHY pekoMeHAYETbCA npuimMaTt B gianasoHi 10 — 20 m [2]. Y rpyHTOBMX BOogax
NiHiNHAa 3anexHiCTb cnocTepiraeTbca 4O WnpuHM 20 M.

docdop (P) B cinbcbkorocnogapcbkoMy NOBEPXHEBOMY CTOLLi 3HaxoaMTbest abo
B BUrNSAAI YaCcTMHOK, abo B po34nHEHOI hopmi. TBepai YacTuUHKM hocdopy pasom 3
iHWWMW 3aBUCNUMK pevOBMHAMM MOXYTb OyTu yTpumaHi B Oydepi ctebnamu
pocnunH. Po3unHeHnn pocdop cnodaTky MOBMHEH NMPOHUKHYTWU B I'pyHT, Ae i byge
NOrMMHEHUA KOPEHEBOK CUCTEMOK pocnuH. BwupaneHHs docdopy TicHO
KOPENETLCA 3i CKOPOYEHHAM BMICTY 3aBUCNNX PEYOBMH 3a paxyHOK 1X 3aTpUMaHHS
ctebnammn pocnuH. Onga uux uinen Ginbw edekTMBHUMN BUSBRSAOTLCA Bydepn 3
TPaB'AHOK POCIUHHICTIO. Tak, e(PeKkTUBHICTb TpaB'aHOro Gydepa LWMPUHOK BCbOrO
2 M cTaHoBUTb 6nmn3bko 30%. Po3unHeHi hopmn choccopy He € nepeBakaroummm B
CKragi CinbCbKOrocrnoapCbKkoro NOBEPXHEBOro CTOKY (IX YacTka KONMMBaeTbCHA B
AianasoHi 17 — 45%), ane epekTMBHICTb IX BUOANEHHS NO3HA4YalTbCA Ha 3arasnbHin
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Puc. 1. EcpeKTMBHICTb BuaaneHHs a3oTy eKonoriyHum bydepom

edeKTUBHOCTI BuganeHHsa doccopy ekonoriyHnmm 6ydepamu. B nitepaTypi € aaHi,
WO B UbOMY BMMAAKy TUM POCIIMHHOCTI He Bigirpae CyTTeBOI poni (xoda AOesiky
nepesBary MawTb AepeBa), a HambiNbll iICTOTHMM € XapakKTepucTuka rpyHTiB [3].
EkcnepvmeHTanbHO BCTAHOBMEHO, WO NpuY piBHIN WNpUHI Bydepa edeKkTUBHICTb
BuganeHHs ocdopy Ha nilaHUX rpyHTax MOXe BTPUYi nepeBuLLyBaTn
edEKTUBHICTb Ha MNHUCTUX I'PyHTax. B winomy, Tak camo, 9K i 418 a3oTy, 3anexHiCTb
€dEeKTUBHOCTI OYMLLIEHHS Bif LUMPUHN Bydrepa HOCUTL ICTOTHO HENIHIMHWIA XapaKkTep.
Mpn 36iNblUeHHI WnpnHM OO0 AecATM MeTpiB BigbyBaTUCA niHIMHE NigBULLIEHHS
€dEeKTUBHOCTI MOrMMHAHHA MiHepanbHOro i 3aranbHoro ¢ocdopy. 3 noganbLumMm
36inbLeHHAM WnpuHu Bydepa edpekTUBHICTb NiABULLYETLCA He Binbll HixX Ha 10%.

3aBucni pevyoBUHN e(PEKTUBHO BUOANSAOTHCA 3 CTOKY eKONoriyHMMmn ydepamn.
Ha HeobxigHy wnpuHy 6ydepa OCHOBHWUI BNAMB Mae opakuiiHUIA CKnag CyCrneHsin.
BinbLWicTe BeENUKMX YacTOK OCigalTb BXe B Neplmx n'aTu MeTpax TpasB'sHOro
Oydepa. OgHak ons BuaaneHHsa ApibGHIWNMX YaCTUHOK NOTPiOHa WMpPMHA HE MEeHLUe
aecsatn MmeTpiB. 3asBumyanm Oydhepn Onst yTpUMaHHA CYCNeH3in CTBOPHOKTb HK
3aKNIOYHUIA €IEMEHT CUCTEMU eKonoriyHnX Bydepis.

Taknum 4YnHoM, wnpuHa B6ydepa B 10 — 20 M € onTMManbHOK N9 BUAANEHHS
OCHOBHUX 3abpyaHIOIYMX PEYOBUH B CiflbCbKOroCnogapCbkoMy MOBEPXHEBOMY
ctoui. Llieto lWwmpmHm Takox JocuTb ANS CTIKOro pO3BUTKY POCNMHHOIO Bydepa, akun
Hagani 6yge notpebyBaTn MiHiManbHOro gornsaay i nigTpumkn Bydepa. HanbinbLu
ePEKTUBHUMN TUMAMU POCIMHHOCTI NSl BUAANEHHSA 3aBUCIIMX PEYOBMH Ta a3oTy 3
NMOBEPXHEBOro CTOKY € TpaB'sHUCTa, a ana docdopy — AepesBHa. [lpy ubomy
edeKkTNBHICTb BuaganeHHs cknagae Big 80 Ao 98%.

Cnucok BUKOPUCTAHUX OXXepel.
[1] LaRocque A. (2013). Universal Soil Loss Equation (USLE). Encyclopedia of Natural Hazards. Bobrowsky
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[2] Dordrecht, Parkyn S. (2004). Review of Riparian Buffer Zone Effectiveness. MAF Technical Paper No:
2004/05
[3] Kronvang, B., Audet, J., Baattrup-Pedersen, A., Jensen, H., Larsen, S. (2012). Phosphorus Load to Surface
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AKTyanbHOCTb WCCnedoBaHuWs obycrioBrneHa TeM, YTO BCe COCTaBnswowue
aKorornyeckux npobnem B Mupe B paBHOW CTeNeHU CTOAT U nepepn KasaxctaHom.
OpgHako B Hawew cTpaHe cuTyaums ycyrybnaetcss Tem, 4YTO Ha NpPOTSKEHUU
AnuTenbHOro BpemMeHn KasaxctaH Obin 6ason ns MchbiTaHUa SO0EePHOr0 OpYXKS.
HblHewWwHss cuTyauna B KazaxcTaHe TakoBa, YTo yXyLleHne COCTOSIHUA OKpyXatoLLemn
cpeabl rpO3UT HEe TONbKO Braronony4mto, HoO U CaMom XU3HN HaceneHus [1].

B oton cBasu, [lNpeacepatens [MpasneHua OROJ1 «Koanuumsi 3a  3eneHyto
3koHOMUKY W pa3sutne G-Globaly» CantaHat PaxumbekoBa ykasbiBaeT [2], 4TO
«...UCTOPUYECKUA TPY3 HAKOMMEHHbIX Npobnem TakoB, YTO He ObiNo roga, 4ToObI
3KOSMorMyeckasa cUTyaums B CTpaHe X0Tb pa3 KOMMMEKCHO YIyyLlnnach, AaXe HeCMOoTps
Ha pocT OlmKEeTHOro  MHAHCMPOBAHMS  MPUPOLOOXPAHHBLIX  MEPOMNPUATUIA.
CokpallaloTca  3anacbl YMCTOM  BOAbl, HakannMBakTCA Mpobnembl, Bbl3BaHHbIE
pacTywmmm otxogamu. [1o [JaHHbIM He3aBUCUMbLIX SKCNEPTOB, Cpeau Xutenewn
OTAEenNbHbIX PEMMOHOB CTPaHbI U3-3a 3arpsis3HEHNst BO3ayxa, BoAbl 1 NOYBLI HAbN4aeTcs
Ha 40% pocT 3abonesaHni, Taknx Kak ansneprusi, OHKONornsi, 6onesHn Nerkmx».

Hawwn BbIBOABI NOATBEPXKAAET MCCreAoBaHMe MO OKpYXaloLllen cpene cpeam
xutenen ropoga Anmatbl (Pecnybnuka KasaxcrtaHn, 2019r.), npoBegeHHoe
komnaHmen ACT C uenbio pacCMOTPEHUS BOBIIEYEHHOCTU XUTENen B npobnembl
3KOnormyeckon cutyaummn B gaHHom ropoge [3].

NTak, no MHeHuo npesanuvpytowero 60nblIMHCTBA PECNOHAEHTOB B ropoae
Anmartbl, 3Kosiormyeckasi cutyaums — ckopee HebnarononyyHas, Tak cuutatrot 42,3%
ONPOLLEHHbIX PeCnoHAEHTOB. [lanee oueHKN BbIrMSAaT cnegyowmm obpasom:
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- OyeHb nnoxas — 28,4%

- bnarononyynas — 28,1%

- 1,2% pecnoHAeHTOB 3aTpyaHUNUCL OTBETUTbL

OcTtpas npobnema okpyxatwLien cpeqpbl, N0 MHEHUIO XuTenen AnvaTbl, 3TO —
3arpsA3HEHHOCTb aTMOCKepHOro Bo3gyxa aBTOMOOUNbHBIMK Bbixnonammn — 79,4%
(pucyHok 1).

3arpsA3HEHHOCTb
' aTmocdepHoro
3aTpyaHAloCch Bo3ayxa (79,4%)
oTBeTUTDL (1,2%)
6narononyyHasn

(28,1%)

" oueHbTnoxan
(28,4%)

He6narononyq|ﬂ (42,3%)

Puc. 1. NMokasaTenu npob6nem 3Konorn4eckon cutyaumm

Ton-5 npobnem okpyxawLlen cpedbl, MO MHEHUIO OMNPOLUEHHbIX XUTENen
ropoga AnmaTbl (PUCYHOK 2):

3arpAsHeHue

3arpsAsHeHHOCTb

BOA,

atmocdepHoro

npoAyKTamu
BO34yXa

nepepaboTku

aBTOMOOU/IbHBI

NPOMBbILLIEHHBIX
o MM BbIX/10Mamm —

npeanpuaTuin

(14,2%).

(79,4%).

— >
Benyoe bbiToBbIE
3e/1eHblX

HacaxKaeHuin oTX0Abl

0,
(25,6%). (36,8%).

3arpsA3HEHHOCTb
aTmochepHoro

NPOMBILINEHHBI
X NPeAnpUATUiA

Puc. 2. NMokasaTenu npobnem okpyxatwlLien cpeabl
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Kak BugHO 13 pucyHka, nogasnstouiee 60MbLWMHCTBO PECNOHAEHTOB BOMHYET
3arpA3HEHHOCTb aTMOCHEPHOro BO3Ayxa aBTOMOBUITbHbIMK Bbixrionamu (79,4%); Ha
BTOPOM MecTe - ObiToBble 0TX0Ab! (36,8%); 3arpsi3HEHHOCTb aTMOCHEPHOro BO3ayxa
paboToM MPOMBILWNEHHbIX NpeanpuaTun (28,9%); Bbipybka 3eneHbix HacaxneHumn
(25,6%); 3arpsisHeHne Bog, NpoAyKTamun nepepaboTkn NPOMBbILLNEHHbIX NPeANnPUSATUN
(14,2%).

KasaxcTtaHckne uccnegosartenu H.C. banmbeTtos, b.LU. Manpuncosa ykasbiBatoT
Ha KpaWHe HeyAOBNEeTBOPUTENbHYK CUTyauuss C NpPOU3BOACTBEHHLIMMU
orxoaamu B KasaxcrtaHe. [lpvHMMaemble Mepbl Noka He npubnuxarT Hac K
CTaHgapTaMm pas3BuTbix cTpaH. OcobeHHO 3arpAsHST aTMOCepHbIn BO3AyX
BbIOPOCHI MapHUKOBBLIX rasoB, Auokcua yrnepoga. Mo ygenbHOMy nokasaTento
BbIOPOCOB NapHUKOBbLIX rAa30B Ha eQuHULY BanoBOro BHyTpeHHero npoaykTa (BBIT)
(3,38 kr/ ponnap CLUA) guokeng yrnepoga 3aHMMaeT nepBoe MeCTo B rocyapcraax
LleHTpanbHon Asun. Haubonbwwnin Bknag B ob6bem BbiopocoB CO 2 BHOCUT
9HepreTuKka, a U3 aHeproHocutenen - yronb. Hanbonbliee konmyectso BbIGpPOCOB
pasnU4YHbIX NOMNSIOTAHTOB Npoucxoant B BoctoyHoM KasaxctaHe, cocTaBnsiowmnm
6onee 43% ot obLero konumyecTBa BbIGpocoB Mo BceMy KasaxcTaHy, Ha BTOPOM
MeCTe No KonmM4yecTBy BblIbpocoB cTouT LleHTpanbHbI KaszaxctaH, coctaBnsaoLwmnm
36%, Ha TpeTbeM MecTe cTosaT CeBepHbin (6onee 7%) n FOxHbIn KazaxctaH (bonee
8%). MNop Bo3gencTemeM rmapomMeTeopoiorM4ecknx N BpeMeHHbIX OakTopoB rnoysa
noaBepraeTcst 9p03nu, pacTpeCcKMBaeTCs, paspyLUaeTcs, Ha4MHaeT ocbinaThbCs, a B
AanbHerweM npouecchl paspyLlleHus ToNbKo yckopstoTes. Kpome Toro, 6onbluas
yacTb KasaxctaHa pacnonaraeTcd B 3aCyLUNIMBOW 30HE N OKONo 66% ee Tepputopumn
B pa3HOW CTENEHM NOABEPXKEHO MpoLeccam OnycTbiHMBaHUSA [4].

MwuHUCTp akonornm, reonormm u NpupogHbix pecypcos PK M. Mup3saranves
coobwmn, 4to «...B 2019 roga ob6bem BbIOGPOCOB 3arpsA3HAKOLWMX BELECTB B
aTMocepy coctaBun 2,4 munnuoHa TOHH. [lo ero cnoBam, OCHOBHbIMU
3arpAsHUTENAMU  ABNAIOTCA  MPOMbILLNEHHbIE NPEanpUATUS, aBTOTPaHCNOPT W
YacTHble Xunble goma (oTonneHne Ha TBepaom Tonnmee)». MuHucTp gobasun, 4To
«...HabnwogaeTca TeHOEeHUUs pocTa KonuyecTtBa BbIOPOCOB, U €Cnu He NPUHATb
HUKaknx mep, k 2030 rogy ammuccumn coctaBaTt 3,6 MUNSIMOHA TOHHY.

Ewe ogHa kpynHas npobnema KaszaxctaHa — «...HU3KuUi ypoBeHb nepepaboTku
TBEPAbIX ObITOBbIX 0TX040B. CerogHs Ha 3,5 TbIC. NMONIMFOHOB CTpaHbl YyXe
HakonneHo 6onee 120 mnH. ToHH TBO 1 exerogHo obGpa3syeTcs cBbiwe 5 MIIH.
ToHH TBO. C 2016 npousowen u pocTt nepepaboTku - ¢ 2,6% ao 14,9%. Ho atoro
SIBHO HedocTaToyHo. [1o3ToMy MWHUCTEPCTBO Mpeanaraet 3akoHoAaTeNbHO
3akpenuTb BHeapeHne wmexaHmama Waste to Energy, npegycmatpuBatoLlero
CXUraHve OTXOAOB C MOCneayLwWmM NolydYeHNEM INEKTPOIHEPrUM U nepefadven B
ceTb no aHanoruu ¢ BU3» [5].

OpHako, aHanua Hay4YHbIX UCTOYHWKOB NPUBEN K BbIBOAY, YTO 3KOMOrnyeckme
nNpobnembl HOCAT YrpoXatlLMA XapaKkTep ANa BCEro MMpOBOro coobLlecTBa, 1 Kak
noaTBeEpX4aeT wuccnenoBaHne poccuncknx uccnegposatenen A. [1. TueHko,
H. M. CemeHoBon, H. W. KnenH, A. E. XonogknHon: «...npobnema, cBA3aHHasi C
COCTOSIHUEM 3KOMOrMM B MPOMBILWSIEHHbIX ropodax - 3TO ofaHa u3 Haubonee
akTyarnbHbIX NpobrieM Bcero coBpeMeHHoro obuiectsa. Maclutabbl NPOMbILLNIEHHOMO
Npou3BOACTBa, HECOBEPLUEHCTBO TexHonornm wn obopyaoBaHus npuBenn K
YCTOMYMBBIM WU3MEHEHWAM MPUPOAHOW Cpedbl C HapyLeHWeM eCTEeCTBEHHOro
NPUPOAHOro paBHoBecCKs. Bce 3TO B COBOKYMHOCTY AenaeT peLleHne 3KONormyecknx
npobnem nepeooyepenHON 3agaden, T. K. 3arpsa3HeEHMEe U paspyLleHne NpupoLaHOM
cpedbl He NPU3HAaEeT CyLLECTBYHOLUX FOCYAapCTBEHHbIX rpaHuL. NpeogoneHne aTux
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ryouTenbHbIX NPOLECCOB W3MEHEHUS MpPUMpPOAbl B pe3ynbTate AesTeNbHOCTU
YenoBeka MOXHO NULLIb HA OCHOBE 0ObeAUHEHNS YCUNUIW CneunannucToB-3KOMOroB.,
yY€eHbIX, 3auHTepecoBaHHOM 0bLLecTBeHHOCTM» [6], [7].

T.H. Jlepawesa, [J.A. YepHbiwes [8] ykasbiBatoT, YTO BOMPOCHLlI HAKOMSIEHHOIo
akonornyeckoro yuiepba m nukBMAauUM HaKOMSEHHOro aKonornveckoro yuepba
3aaBneHbl 4Ns MHOMMX CTpaH MMpa Ha pasHbIX KOHTUHEHTax M 3aHMMaloT BaXKHOe
MECTO MNpU WHXEHEePHO-IKONOMMYECKUX U3bICKAaHUSX, OLUEeHKe BO3OeUCTBUSA Ha
OKpY>KaloLLyo cpefly U NPoBeAEHNN 3KONOrMYeCcKoro ayamTa.

Takum obpasom, nogBoas MTOMM, MOXHO KOHCTatMpoBaTb, YTO MWPOBLIM
coobulecTBOM npuaHaeTcss HebnarononydyHaa akonornyeckaa obcTtaHoBKa B
COBPEMEHHbIX YycroBusx, W KasaxctaHOM B 4acCTHOCTW, 4TO Tpebyer
He3amMeOnIMTernbHON CMEHbl 9KONOrMyeckon napagurMbl pecnybnuvku, paspaboTku
CUCTEMbI 3KOMOrmyeckon 6e30nacHOCTM, CTpaTernyeckmx OPUEHTMPOB BbIBOAA
CTpaHbl N3 KpanHe HeBGNaronpUATHON SKONOrMYECKON CUTYyaL M.
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The use of the results of the implementation of computational mathematical
models for the optimization and control of technical and biotechnological processes
has attracted the attention of many native and foreign scientists. We shall state the
importance of the results obtained in the publications [1, 2] where the criteria for
improving the quality of laser segmentation of the embryo and the assessing the
reliability of the logistics system of local cargo transportation were developed.

In the report, the boundary value problem for a system of multidimensional, non-
stationary pseudo-differential equations in a poly-layer was solved. The uniqueness
of the authors' research is in taking into account the inhomogeneous structure of the
objects studied and the technical parameters of the emitters. This will improve the
quality of the simulated processes by reducing the costs of the objects under study
and increasing the reliability of software and hardware for the implementation of
applied optimization mathematical models.

We shall consider homogeneous and inhomogeneous boundary value
problems:

6U(X t) Al( ju(x’t) at tE[O,tl], X € Rm,

ou(Xx,t 0 : m

%:A{ia—xju(x,t) at teft,,;T], xeR™

( 1)
0 0 0

BO(Ianu(x 0)+B, ( 8Xju(x t)+---+B (I@ Ju(x T)=p(x) >

and
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au(x t)

A( )u(x,t)+f(x,t) at te[0;t], xeR™;

s A(a}wuwuo at tefty,T] xeR"
3)

0 0 0
B (Ia )u(x 0)+B (Iaxju(x t)+---+B (Ia ju(x T)=0 "

0 0
“(a) {@j
where 1oX )" 10X/ _ pseudo-differential operators with symbols in the open
space of indefinitely differentiated functions of power development;

(X’t) — solutions to boundary value problems;

Let us act by the re-implementations of Fourier's (at spacious wines) on
equations with homogeneous and inhomogeneous boundary value problems (1)—(2),
(3)—(4). Received the following:

au(g:,t):Al(s)u(s,t) at te[0t], seR™
8u(s,t):A1(S)u(s,t) at teft,,T], seR"
. ot .
Bo(S)U(S,O)-I-Bl(S)U(S,t1)+...+ Bn(S)U(S,T):¢(5) o
and
ﬁué?t):Ai(S)u(S,t)-i- f(S,t) at te[o;tl]’ seR™
ou(s,t)

po =A,(s)u(s,t)+ f(s,t) at tefty;T], seR"
(1)
provided that:

B,(s)u(s,0)+B,(s)u(s,t,)+---+ B, (s)u(s,T) =0

(8)

u(s,t)

where — transformation of Fourier's function u(X’t);

¢(s) — transformation of Fourier's function (D(X);
A (s) , B, (s) — symbols of the appropriate pseudo-differential operators;
f(s,1) f(x,1)

— transformation of Fourier's function

There by, the solution of the tasks (5)—(6) will look like:
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G(s,t):Q(s,t)(ﬁ(s), ©)
where P& =BD(EAS) + (, ~t)A ) +...+ (b, ~t ) A ,(9)A(S).
function Q(S’t):
exptA (s) .
By(S)+...4+ B, (s)exp(t,A(S) +...+ (T —t, ) A(S))’
Q(s,t) =1+ - e e e e

exp((t—t, ) A (S) +...+LA(S))
By(S)+...+ B, (s)exp(tL,A(S) +...+ (T —t, )A(s))

(10)

The authors explored the problems of development and numerical
implementation of computational mathematical models of multilayer systems under
the influence of physical fields sources. The use of the proposed algorithm for the
realization of boundary value problems of the systems of differential and pseudo-
differential equations in a poly-layer will allow to increase the accuracy of solving
applied problems of calculating and optimizing the parameters of technical and
biotechnological systems by taking into account the structural features of objects of
the simulated systems and technical parameters of emitters.
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systems of urban freight transportation taking into account street congestion. Eastern-European Journal of
Enterprise Technologies. Vol. 4, No. 3. P. 15-21. DOI: 10. 15587/1729-4061.2019. 175064.
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Experience of operation of closed irrigation networks testifies to the low
efficiency of their work that is caused by frequent downtimes owing to the
failure of pressure head pipelines and sprinkler machines. It is known from the
literature that frequent bursts of pressure pipelines occur due to hydraulic
shocks that occur when starting and stopping pumps, or starting and stopping
sprinkler machines, [1]. The main reason for unsatisfactory operation of the closed
irrigation network is the low level of operation and the lack of a minimum
number of highly efficient technical devices that help stabilize network pressures
and, thus, increase the efficiency of both closed irrigation networks and sprinkler
machines.

One of the proposed tools is a device for closing the valve without a water
hammer, which uses the following hydraulic drive, Fig. 1, a Ukraine patent for a
utility model Ne 28098, [2, 3].
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Fig. 1. Device for the closing of the valve without water hammer

The device works as follows. When closing the valve, the water from the
pressure pipe through the throttle 10 enters the upper part of the hydraulic cylinder
2 and is discharged from the lower part 3. If the pressure drop across the throttle
is in the working zone, then its capacity, according to the characteristics, is
maximum.

If the drop reaches the maximum allowable value of pmax, the elastic sleeve
compresses the triangular grooves and the closing of the latch is stopped, until
the difference in the throttle is reduced.

In the case of the necessity to use more advanced characteristics of the one-
way throttle, can be used the proposed option, Fig. 2, [4].

Fig. 2. The scheme of a one-sided throttle with an elastic sleeve:
a) cross-section of the throttle; b) cross-sections of different variants of the working
body of the one-way throttle; c) different shapes of triangular grooves
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Conclusions. The advantages of the device include; prevention of significant
waves of high pressure; the property of self-washing of the throttle by the return flow
of water.

References:

[1] Koshkin, N.M. (2000). Substantiation and development of a complex of technical means, increasing the
efficiency of closed irrigation networks and sprinkler machiness: doctoral dissertation theses: 06.01.02.
Novocherkassk, 2000.

[2] Gerasimov, .G. & Herasymov, G.G. & Ivanov, S. Yu. (2020). Dynamic processes in pipeline systems:
monograph. Rivne: NUWEE.

[3] Device for the closing of the pipeline valve without water hammer: Ukrainian Patent for utility model 28098
Ukraine: F16K 47/00. Herasimov H.G, Gerasimov .G, Ivanov S. Yu. Ne 200707866; declared 12.07.2007;
publ. 11/26/2007 Bulletin Ne 19.

[4] One-way throttle, Ukrainian Patent for utility model 125618 Ukraine: F16K 47/10. Gerasimov GG, Gerasimov
EG, Ivanov S. Yu. Ne 201800683; declared 24/01/2018; publ. 05/10/2018 Bulletin Ne 9.



25. Dezember, 2020 ¢ Miinchen, Deutschland e 101

DOI 10.36074/25.12.2020.v1.35

AMMIIUTYOHbIAN AHANU3 CUTHANOB AKYCTUYECKOM
AMUCCUUN U3 30HbI TPEHUA TPUBOCUCTEM

HAYYHO-UCCIIEAQOBATEJIbCbKASA IPYINA:

ORCID ID: 0000-0001-5383-7566 BownTtoB Buktop AHaTonbeBuY
AOKT. TEXH. HayK, 3aBeayowmnn kadeapbl TPAHCMOPTHBIX TEXHOTOMMI U FTOTUCTUKK
XapbKo8CKUU HayUOHarbHbIU MexHU4YeCcKUl yHuUgsepcumem cesfibCKo20 xo3siicmea
umeHu lNempa BacuneHka

ORCID ID: 0000-0003-4243-2912 ®PeHeHKO KaTtepnHa AHOpeeBHa
acnupaHT pakynbTeTa TEXHONOrMYEeCKUX CUCTEM U NIOTUCTUKM

XapbKo8CKUU HayUoHaribHbIlU MexHU4YeCcKUl yHuUsepcumem cesfibCKo20 Xo3siicmea
umeHu lNempa BacuneHka

ORCID ID: 0000-0002-5626-131X BontoB AHTOH BuktopoBu4
KaHA. TEXH. HayK, CTapLuMi npenogasaTtenb kadeapbl AepeBoobpabaTtbiBatoLLmx
TEXHOMOMMN N CUCTEMOTEXHMKM NTECHOrO KOMMIeKca

XapbKoscKul HayuoHarbHbIU MexHuU4YecKul yHueepcumem ceslbCKo20 xo3sticmea
umeHu lNempa BacuneHka

ORCID ID: 0000-0002-6441-3643 KawwuHa Banepusa HukonaeBHa
cTapLmi npenogaeaTtenb kadenpbl AepeBoobpabaTtbiBaOLLMX TEXHONOMUIA U
CUCTEMOTEXHMKM FIECHOIO KOMMeKca

XapbKogcKul HayuUoHarsbHbIU mexHuU4YecKul yHueepcumem ceslbCKo20 xo3sticmea
umeHu lNempa BacurneHka

YKPAIHA

AKTyanbHOCTb Npobnemsbl. B HacToswwee Bpems Noa akyCTUYECKON IMUCCUEN
(AQ) nNoHMmMaeTca BTOPMYHLIM Npouecc, NpeacTtaBnsaloWwmin cobor cynepnosnumio
CUrHanoB OT OrPOMHOIO YUCHA ANEMEHTAPHbLIX UCTOYHMKOB AD, T.e. akycTudeckoe
N3nyyYeHne sBnseTcs CneAcTBUEM KOMMEKTUBHbIX NMPOLECCOB CTPYKTYPHbIX €AuHML
(oedekToB CTPYKTYpbl MaTtepmana). bonee Toro, cuntaeTcsi, 4TO 3TOT BTOPUYHbIN
npouecc ecTb pesynbTaT WHTepdepeHUNn NepBUYHbIX aKyCTUYECKUX BOJSH,
yOOBIIETBOPSIOLLMX YCITOBUKO KOr€PEHTHOCTH.

AHanu3 nybnukaumm no gaHHon npobGneme. B pabotax [1,2] BbiNnonHeH
aHanu3 nybnukaumn no npumeHeHnto A3 ONA ANarHOCTUPOBaHUS PasfnyHbIX
TpubocucTem, rae AenaeTcs BbIBOA, YTO UCCNeL0BaHNA NO aKyCTUKO-IMUCCUOHHOMY
ANarHOCTUPOBAHUID MEXaHM3MOB OCHOBbLIBAlOTCA Ha WUCMOSb30BaHWM MNPU3HAKOB
ANCKPETHOM aMUccun. YTo KacaeTcs HenpepbIBHOW 3MUCCUU, TO €€ XapaKTepUsyroT
napamMmeTpamu — cpegHekBagpaTUYHbIM OTKNOHEHUEM, MUK-(PaKTOPOM, CNeKTpoM
konebaHun [3]. Kpome TOro, Mcnonb3yrT BPEMEHHbIE NapameTpbl (ANUTENbHOCTb
dpoHTa 1M cnaga umnynbcoB) [3], napameTpbl pacnpeaeneHnus MMMnynbcoB Mo
amnnuTtyae n BenBneT-npeobpasoBaHus [4].

Bbibopy mHpopmMaTMBHBIX nNapameTpoB AD Ans ANArHOCTUKM Tpubocuctem
nocesileHa pabota [5], rae TeopeTU4eCcKn N IKCNEPMMEHTArNbHO YCTAHOBNEHO, YTO
WHOPMATMBHbIE  4acTOTbl  3aBUCAT OT  Ccregylwmx  rpynn  ¢oakTopos:
KOHCTPYKTUBHbIX; TEXHOMNOMMYECKNX U JKCMyaTaLMOHHbIX.
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[na obocHoBaHus BMOOpa MHGOPMaTUBHbIX amnnutya AD B pabote [6]
BbIMOMHEH KIacTepHbIn aHanu3a ¢GpenmoB curHanoB AD K3 30Hbl TpPeHus
TpmbocucTemMbl C pasgenieHneM curHana Ha rpynnbl UICTOYHMKOB €ro reHepauum.
SKcnepuMeHTarnbHbIM NMyTEM MNOATBEPXKAEHO, YTO KnacTepHbld aHanui curHanos
aKyCTU4YeCKoOW  SMucCUM U3 30Hbl  TpeHus  Tpubocuctembl  MNO3BONSET
noeHTUUMpoBaTb MOBEPXHOCTHbIE MNPOLECChl BO BPEMSA W3HALUMBAHUSA, TeMm
camMbIM MOBbLICUTb POBACTHOCTb N MHPOPMATUBHOCTL MeToda AD.

Ha ocHoBaHWW BbINOMHEHHOrO aHanu3a paboT MOXHO caenaTb BbIBOA, YTO AN
onpeaeneHns CKOpoCTU N3HaLIMBaHNSA 1 KO3prumneHTa TpeHns B npouecce paboTsl
TpubocnucteMm (B OHMavH-pexmme), HeobxoouMmo npenBapuUTenbHO onpenenstb
MH(POPMATMBHbLIA YaCTOTHbIM AManasoH WM B rpaHvuax [daHHOro AuanasoHa
BbINONHATL pa3geneHve curHana A3 Ha cocTaBndawwme — kracrtepbl.  AHanus
Kakgoro Kknactepa Mo3BOMUT MOMAyYUTb UHGOpMauuio o6 oTaenbHoW rpynne
NpoLeccoB, NPOUCXOAALLMX B NMOBEPXHOCTHbLIX COSX MatepuanoB Tpubocuctemsl,
4YTO MO3BOSMIUT MOBLICUTb POBACTHOCTL AaHHOro0 MeToda W UHAPOPMATUBHOCTb
ANarHoCTUpoOBaHUS.

MeToaunyecknin nogxon npu paspabortke mogenu. Ha ocHoBaHun oopmyn,
KoTopble NpuBeaeHbl B paboTax [5,6], BbINOAHUM MOAENMPOBaHME pacnpeneneHns
KonuyectBa MMNynbCcoB B obwem nakete curHanoB A3 M3 30Hbl TPeEHUs MO
knacrtepam K2 — K4.

McToyHnkamm reHepaumm curHana knacrepa K2 sBRASOTCA:  CKaYku
agedopmauun  Ha naTHaX aKTUYECKOro KOHTakTa B pesyrnbTaTe KOTOpbIX
06pasyloTbCA MOMOChbl  CKOMbXEHUS; cKaykoobpasHoe [OBWXKEHWE BbICTYMNOB
LLIEPOXOBATOCTEN 3a CHET U3MEHEHUS CUN afresnmn, KoTopble B paboTe [7] Ha3BaHbl
Kak pexwum stick-sleep.

McTouHnkamm reHepaumm curHana knactepa K3 sasnstoTtca: obpasoBaHue
YCTanoCTHbIX TPELWWH napannenbHo W NepneHauKYNsapHO  PacnosioXeHHbIX
NOBEPXHOCTU TPEHUS; OTAEeNeHne 4YacTul, U3Hoca C NOBEPXHOCTU TPEHWA B BUAe
Yyellyek UNU NenecTtkoB MO MexXaHW3Mmy YCTaroCTHOrO W3HalMBaHWSA; oTAereHue
4YacTuy, M3HOCA C MOBEPXHOCTU TPEHUS MO MEeXaHU3My «CKaTblBaHUSI» OKUCHbIX
NAEHOK UM BTOPUYHBIX CTPYKTYP.

McTouHnkamun reHepaumn curHana knactepa K4 sBnatoTca: MUKpopesaHue r
nnacTn4yecKoe CMUHaHME BbICTYMNOB LLEPOXOBATOCTEN MOBEPXHOCTU TPEHUS, KOTOpPOEe
XapaKkTepHO A5 NepBbIX 3TanoB NpupaboTKu.

JKcnepuMeHTarbHble nccnegoBaHus ¢ permctaumen perimos AN pasnuyHbIX
TpubocucteMm noO3BONSAET MNOCTPOUTH 3aBUCMMOCTU  MIIOTHOCTM BEPOATHOCTM
pacnpegeneHuss konndectea MMNynbLcoB AD M3 30HbI TpeHUs no amnnutyaam. B
npoLiecce aKCMepuMeHTa pernctpupoBany dpenmbl anvHon t=1*102 c. [Ons
Tpubocuctem Ha Harpyskax N = 500...1500 H nonoca nHgpopmaTnBHbIX YacToT Ans
HenoABMXHOro TpuboanemeHTa HaxoguTcs B agnanasoHe fagw) =250...500 kl'y, aTo
cnefyeT U3 BblpaXKeHusl, KOTopoe npueeaeHo B paboTe [6]:

20e fAE(H) — uHgbopmayuoHHasi Yyacmoma cueHanoe A3 U3 30Hbl MPEHUSs, pa3MepHOCMb
1/c;
n — CyMMapHoe KO/u4ecmeo rsimeH KOHmakma Ha [08epxXHOCmuU MmpeHuUst
HerodsuxHo2o mpuboanemeHma;
&H - 3Ha4YeHUe ckopocmu OeghopMauuu Mmamepuana Hernod8uXXHo20 mpuboanemeHma
Ha eOUHUYHOM MsIMHe (hakmu4yecKo2o KOHmakma, pasmepHocms 1/c;
UH - KoaghgbuyueHm lNyaccoHa mamepuarna Hernod8uxHo20 mpuboanemMeHma.
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Pesynbtatbl uccnegoBaHuW. 3aBUCUMMOCTU  MAOTHOCTU  BEPOATHOCTM
pacnpegeneHs UMNynbCcoB U amnnuTyg B hpenme curHanoB AD NOCTPOEHbl Ans
YCTaHOBMBLUNXCA PEXNMOB paboTbl TpMOOCUCTEMBI B PEXUME FPAHUYHON CMa3Ku.
Orubarowan kpmBasi MAOTHOCTU BEPOSATHOCTM pacnpedeneHns WUMNynbcoB U
aMmnnuTya B hpenime curHanos A3 annpoKCUMUPOBaHa BblpaXXeHUeM:

Nii _ Nka

= L exp(- 2t
Ny Ny Axi 2)
20e Nki — Konu4yecmeo UMyibcos, Komopbie codepxxum i — U Krnacmep;
Ny - cyMMapHoe Koriu4yecmeso UMrysibCo8 8 Krnacmepax;
Nk1 — Konudecmeo umrynbcos, Komopsbie codepxxum 1 — U knacmep K1;
Axi — 8enuduHa amnnumy?9, ripeHadnexauwux i — My Knacmepy;
Ax1 — eenuduHa amnnumyad, npeHadnexauwux knacmepy K1.

MponaropudmupoBaB BblpaxxeHne (2) W nNpuUHUMasa OonyuwleHue, YTo
KONM4YeCcTBO UMMYNbCOB B (hperime Ny paBHO KONMMYECTBY MMMYySbCOB B ©a30BOM
knactepe K1, BbipaxeHue (2) npumeT Bua;

ﬁ:—ln%.
Ay Ny 3)

PesynbTatel MoOOenvMpoBaHWA MO BbipaXeHuo (3) MO3BOMAKT YCTAHOBUTb
BENUYMHY OTHOLWeEHUA amnnutyn Axi / Aks ONS BbINOMHEHUS OUAarHOCTUPOBaHMUSA
Tpnbocuctem. lNMonyyeHHyo BennUMHy amnnuayabl Ak Ha30BEM MHGOPMaTUBHOWN
aMnnuTyaon, KoTopasi XxapakTepusyeT | — U KnacTtep.

Hanpumep, ons KOHCTpykuun Tpmubocuctem, rae nosioca MHAPOPMATUBHBIX
yacTtoT cootBeTcTBYeT fagr) =250 kl'y, cymMmMapHOe KOnM4YecTBO MHOPMAaTUBHBIX
MMMyNbCOB 3a BPEMS pernctpaummn curHana pasHoe t = 1*10-3 ¢, coctaBut Ny = 250
NMNynbCOB. [Ns KOHCTPYKUMK Tpnbocuctem, rge nonoca MHPOPMaATUBHBIX YacTOT
cootBeTcTBYeT farw =500 k'L, cyMMapHoe Konm4ecTBO MHPOPMATUBHBIX UMMNYbCOB
3a BpeMs peructpauum curdana pasHoe t = 1*1073 ¢, coctaBut Ny = 500 MnynbCoB.
CnepoBaTtenbHo, yBenuyeHne nHgpopmatmeHon vactotbl fagw ¢ 250 go 500 klu,
yBeNUYMBaeT 3HadYeHne nHpopmaTuBHON amnnmTyabl Ha 17,6...43,75%. OT0T dakT
HeobxooMMO yuuTbiIBaTb Npu  pa3paboTke METOAMK, YTO MOBLICUT TOYHOCTb
AnarHocTnpoBaHnsa TpubocmncTem.

[na nogTeBepXaeHns AOCTaTOMHOCTM BbIOpaHHOro Konmyectsa MMnynbcoB N;
onpegeneHHon amnnutygbl Ak B Knactepax penma curHanoB AD, a Takke
BOCNPOU3BOAMMOCTU pe3ynbTaToB aHanv3a pernMoB npu casure Ux rno BpemMeHu
pernctpauunmn, BOCnosb3yeMcsi aBTOKOPPENSALUMOHHON YHKUMEN, KOTOopas oTpaxaeT
CBSA3b MeXay nocriegoBaTefibHbIMU YPOBHAMU BPEMEHHOMO psaaa.

Ha ocHoBaHWM  aKCNEepUMEHTamnbHbIX  AaHHbIX, OblNKM  paccynTaHbl
KO3 pu1LUMEHTbI aBTOKOppenaumu. [na amnnutya, KOTopble XapakTepusyroT Knactep
K2, xoatppuumeHT aBToKoppensumm paseH 0,92; ana amnnutyd knactepa K3,
KoadppuumeHT aBTokoppensuun paseH 0,88; ans knactepa K4, koadpdpuuMeHT
aBToKoppensauun paseH 0,82.

BbiBoAbl

YcTaHoBneHa 3aBMCUMOCTb N3MEHeHNs NMIOTHOCTU BEPOATHOCTU
pacrnpegeneHss Konuyectsa WMMNYNbCOB W aMnfuTy[d CUrHanoB akyCTUYeCKOW
9MUCCUMN U3 30Hbl TPEHUS Ha YCTAHOBMBLUEMCHA pexmme paboTbl TPUOOCUCTEMBI.
3aBMCUMOCTb MO3BONHAET OnpeaenuTb LOCTaTOMHOE KONMUYeCTBO WMMYNbCOB B
dperime CUrHanoB 1 UX BENUYMHbI aMNInUTyS ANs AnarHoCTMpoBaHus Tpnubocmnctem
B MpoLecce ux aKkcnnyataumm. SKCnepmmeHTanbHO 060CHOBaHbI 3HaYEHUSA BENNYMH
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MHpopMaTMBHBLIX amnnuTyn knactepoB K2, K3, K4 oTHocuTenbHo 6a3oBoro
knactepa K1. Noka3aHo, 4YTO yBenumyeHne nHopmMaTUBHOM YacToTbl fagw ¢ 250 oo
500 kl'y, yBenunumeaeT 3HayYeHne UHPOPMATUBHOW amnnmMTyabl Ha 17,6...43,75%.
OTOT akT HeobxoauMO y4unTbiBaTb NpU pas3paboTke MeToauK, YTO MOBbLICUT
TOYHOCTb ANArHOCTUpPOBaHUA Tpnbocmctem.
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AHANI3 CTPYKTYPHOI CTABINIbHOCTI METANEBUX
AMOPO®HUX CTOMNIB B 3ANEXHOCTI BIA
TEMMNEPATYPU IX EKCMTYATALII

ORCID ID: 0000-0003-3559-6580 Ckoponapg NMunun IanagopoBuy
OOKT. TeXH. HayK, npocdecop,

npodgecop kadeapu iHpopmMaLinHO-BUMIpOBanbHUX TEXHOSOTIN

HauioranbHut yHisepcumem «Jlbgigcbka rnosnimexHika»

YKPAIHA

[ns BMBYEHHSA KiHETUKM KpucTanisauil metanesux amopdHux crtonis (MAC)
B po6OTi 3aCTOCOBYBaBCS METO BUMipOBaAHHS 3MiHM iX €NEeKTPoonopy B NpoLeci
Kpuctanisauii. 3 uielo MeTo NnpoBOAMNUCA cepil i30TePMIYHMX Bignanie 3paskis
MAC npu pisHUX 3Ha4YeHHAX Temnepatypu 3 dikcauiero AuHaMIKKM 3MiHM X
erekTpoonopy.

3 MeTOK BM3HAYEHHHA CTPYKTYPHOI CTabifbHOCTI MeTaneBmx amMopdHUX
nepmMaHeHTHOMY i30TepMiYHOMY Bignanosi npu TemnepaTtypi Bignany — T,, Wwo
BU3Ha4vaetbca Ak 0.75-T,, ge T, — TemnepaTtypa noyaTtKy LIKIOYTBOPEHHS,
NpoTAroM 4acy Bignany - t,, KOTpM HabaraTto nepeBuLLy€e Yac KpucTanisauii — t,,
AKUA  eKCnepuMeHTanbHO BW3HA4YalTb B Mpoueci OOCHIAXKEHHA OMHaMIKK
Kpuctanisauii.

AHanisyoun pesynbtaTtu KiHeTukn kpuctanisauii MAC knacis metan — metan
Ta MeTan — MeTanoig BCTaHOBMNEHO, WO 3anponoHoBaHi B pobOTi Taki
XapakTepuUCTUYHI napamMeTpu aK TemnepartypHa ekcnoauvuia B=(0.75 Ty te) i wac
Kpuctanisauii t, - AOUifbHO 3acTOCOBYBaTW AN OUIHKM iIMOBIpPHOro 4acy IiXx
nepebyBaHHa B amopHoOMy cTaHi t;, (0e3 Hebe3nekn po3BUTKY MpoLecy
KpucTanisauii) B 3anexXHoCTi Big TemnepaTypu TpuBanoi ekcnnyaTtadii.

BHacnigok aHanisy pesynbtaTiB npoBedeHMX B poboTi  gOCHigKEHb,
OTPMMaHO eMNIPUYHY 3anexHiCTb ANs BU3HAYEHHS t;, , AKa Ao6pe y3rogxXyeTbCs

3 eKcnepumMeHTanbHUMM 4aHUMK:
Bty
tx =A- /T— (1)
e

Oe: A — Ue YUHHUK, 3Ha4YeHHSs sIKo2o Kosiusaembcs 8 mexax 600 ... 800 i 3anexums 8i0
iHOusIdyanbHUX napamempig rpouecy 2apmyeaHHs 0ocnidxyeaHo20 3pa3ka MAC
B - ue memnepamypHa ekcrioduuis docnidxyeaHo20 3pa3ka MAC
t« — ue yac kpucmanisauji docnidxyeaHozo 3paska MAC
Te — ue memrnepamypa mpusarioi ekcrinyamauii ocnidxyeaHoz2o 3paska MAC.

Ha puc. 1 npuBegeHo pesyrnbTaTv po3paxyHKiB t; , 3rigHO 3anexHocTi (1),
ana MAC cimenctBa Ti-Cu-Ni-Si B dyHKUiT TemnepaTtypu ix Tpusanoil
ekcnnyaTauil.
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> trace 1
= trace 2
- trace 3
Puc. 1. 3anexnicts tiy MAC cimeiicrBa Ti-Cu-Ni-Si Bix Temneparypu ix TpuBasoi
ekcruryaramnii (kpusa —1 st t,=1000c; kpusa -2 xisa t,=100¢; kpuBa -3 pias t, = 10¢)

BucHOBKU. AK nokasyloTb pes3ynbTaTh NpoBedeHUX AOChiAKeHb, MeTanesi
aMopdHi CTONM MOXYTb OOCUTb TpuBanuin 4ac nepebyeBatn B aMOpPGHOMY CTaHi
(3okpema, Hanpuknag, ons MAC cuctemu Ti-Cu-Ni-Si (puc. 1) npu Te=100K — GinbLue
50 pokiB, a npu Te=600K — Ginbwe 20 pokiB) nig BAAMBOM CTafioro TenmoBOro
HaBaHTaXeHHs, WO BKa3ye Ha peasibHICTb IXHbOro MPaKTUYHOro 3aCTOCYBaHHS,
30KpeMa, AONns CTBOPEHHS YyTNUBUX erleMeHTIB TepMonepeTBOptoBadviB B ranysi
eneKkTpoTepMOMETPIl.
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OU3AUH-NMPOEKTYBAHHA TBOPYOI KONEKLUII
XXIHOYOIo oasAry

BynagBkiHa AniHa OnekcaHgpiBHa
3006yBay BULLIOT OCBITU (hakynbTeTy AN3anHy
Kuiscbkuti HaujioHanbHuUl yHisepcumem mexHosoziti ma du3alHy

Kypuno Mapisa borgaHiBHa
3006yBay BULLIOT OCBITU (hakynbTeTy AN3anHy
Kuiscbkuti HaujioHanbHuUl yHisepcumem mexHosoziti ma du3alHy

HAYKOBWMN KEPIBHUK:

OcTtaneHko HaTtanis BaneHTuHiBHa
O-p. TEXH. HayK, npodhecop, 3aBigyBay kadenpun eproHOMIKN i ou3anHy
Kuiecbkuli HaujoHanbHuUl yHisepcumem mexHosoziti ma du3alHy

YKPAIHA

MeTta i 3aBAaHHA. [1pOeKkTyBaHHA aBTOPCLKOI TBOPYOI KONekuii mopenen
XiHo4oi 6inuaHn. [na peanisauii cpopmynboBaHOi MeTU npoaHanisoBaHO TBOpYE
pKeperio, BUMOKPEMNEHO WOro XxapakTepHi O3HakW, 4HKi TpaHCcopMoBaHO Ta
BNPOBaKEHO B Moaensx konekuil «Magic Lace».

O6’eKkT Ta npeamMeT pocnigxeHHA. O6’eKTOM € NPOEKTYBaHHSA XiHOYOro oasry
B KnacuyHomy ctuni. MNpegmeTom OOCNigKEHHSA € OM3alH-NPOEKTYBaHHA BMPOOIB 3
BUKOPUCTAHHAM CyYacCHUX TEKCTUNbHUX MaTepianiB Ta IHHOBaAUIMHUX MeToAiB
030006MeHHs.

Metoau Ta 3acobu pocnimxeHHsa. Metoau pocnigxeHHs 6asytoTbCa Ha
BMKOPUCTaHHI CUCTEMHO-CTPYKTYPHOrO Migxoay, NopiBHANLHOMY, MOPMONOriYyHOMY i
KOMMO3ULINHO-KOHCTPYKTUBHOMY aHarsisi.

HaykoBa HOBU3Ha Ta NpakTU4yHe 3HAaYeHHA OTPUMaHUX pe3ynbTaTiB.

BusiBneHi xygoXXHbO-KOMMO3WUINHI | LeKopaTUBHI O3HaKM Moaenen Konekuii
XiHOYOI 6iNn3HW, OxapakTepun3oBaHi BUAM ii 0300611EHHS | NOKa3aHO iX 3aCTOCYBaHHSA
B AM3aNH-NPOEKTYBaHHI KOMEKLin moaenen oasary.

MpakTnuyHe 3HaveHHs pobOTU nondrae y po3pobui Ta BUrOTOBMEHHI TBOPYOi
Konekuil mogenen >iHo4yoi O6inuM3HM B KNacuM4yHOMYy CTuRi 3  NiABULLEHUMU
€ProHOMIYHUMK, ECTETUYHUMU XapaKTEPUCTUKAMM Ha OCHOBI BUKOPUCTAHHS
CydacCHUX TEKCTUNbHUX MaTepianis, MeTo4iB 034006MeHHs Ta  TEexXHOsorin
BMrOTOBIIEHHSA BMPOOIB y BiANOBIAHOCTI 4O HANpsiMy MOAW.

PesynbTtatn pocnigkeHHA. OanH 3  HaBaXnNuBiwuWX eTaniB  An3anH-
NMPOEKTYBAHHA Cy4aCHOI KOMNeKLUii XXiHOYOoI BifiM3HN € aHani3a MOAHMUX TeHOEHUiN Ta iX
BNMB HA 06paHnin acopTUMEHT. AKTyanbHNUM € CTBOPEHHSA €CTETUYHO JOBEPLUEHNX
mMozenewn Konekuil, siki 6yayTb KOPUCTyBaTUCA NOMUTOM YKPaAiHCbKUX CrnoxuBauis [1].

Ha ocHoBi aHanizy MogHuX TeHAEeHUIn NPoBIAHMX AW3anHepiB, Takux SK -
Victoria's Secret, Agent Provocateur Ta Incanto Bu3Ha4yeHi cyqacHi o06pasHo-CTUNbOBI
0cobnMBOCTI ce30Hy BecHa-nito 2021. Bupobu konekuin Ginn3HAHOro ogsry Lboro
POKy 06'eqHYy€E 3acTOCyBaHHS BUCOKOSIKICHOIO MepexuBa 3 PisHMMU BidepyHKaMu Ta
BULLIYKAHOrO 03006M€eHHS.

3anponoHoBaHa TBopYa Kosiekuis XIHOYOI Binn3HKM, WO BigNOBIigae cyyYacHUM
TEHOEHLISIM MOAN, € eCTETUYHO BUPA3HOK Ta (PYHKLIOHaNbHOK. TBOpYMM JXepenom
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Ansa i CTBOPEHHS CRyryloTb pidHOGapBHI KBITM ropTeHsii, goseplueHi obpaswn
iICTOPUYHOT BINN3HW Ta eNeMEeHTU CydacHOro iHTep’epy (puc 1).

7y , v\
Puc. 1. Konax TBop4oro gxxepena ans po3pooku Konekuii

Hamu npoaHanisoBaHO xapakTepHi 0CobBnMBOCTI TBOPYOro axepena,
BUOKPEMIIEHO XYOOXHbO-KOHCTPYKTUBHI (hOPMU Ta KONbOPOBY raMy — TEMHO-CUHIO i
OexeBy Ta IX noeaHaHH4. MNnacTnyHi popmMu enemMeHTiB iHTep'epy BIATBOPEHO B
cunyetax, penbedax Ta YneHyBaHHiI mogenen konekuir [2].

[o acopTMmeHTy TBOpPYOI KOMekuil HanexaTtb KOMMNAeKTUn O6inn3Hn, LWwo
CKnagarTbCs 3 pi3HMX BMpOOGIB - rpauin, kombiHauii 3 wopTamu, GrocTransTepis 3
Tpycamu.

Mopgeni rpauin npunernoro cunyety, SKi HanexaTtb OO0 NiArpynn KOPCeTHUX
BMpO6IB, MalOTb BEpPTUKasbHi KOHCTPYKTUBHI NiHIT Ana 6inblw nponopuinHoi girypm
XiHKK. BrocTranbTep, Wo BXOAUTb OO0 KOMMMEKTY XiHO4YOI Binn3Hn, mae dopMoBaHi
YallKM Ha Kapkacax Ta opuriHanbHy opmy gekonbTte [3].

KombGiHauisa Ta wWwopTu, WO YTBOPKKTb KOMMMEKT KOMEeKUii, MalTb NpaMUi
cunyeT Ta yocobnooTb B cobi XKiHOYICTb Ta NPUPOAHIO Kpacy. BiaTBoOpeHi cunyeTHi
dopmMM, 4YNeHyBaHHSA nepefarTb AuHamiky BMpoOIB, a BUOOBXEHI BCTaBKM 3
HEBaromMoro HaniBnpo3oporo MepexmBa - MiACUNIOITb €MOUINHE CMPUNHATTS
konekuil [2-3]. Ecki3an mogenen konekuii npegcraBneHo Ha puc. 2.

Bupobu cTBOpEHi 3 BUCOKOSIKICHUX MaTepianiB — enacTu4HOro MepexmBa,
TPUKOTAXHOT CiTKM Ta LWOBKOBOI TKaHMHW. EnactnyHe MepexmBO Mae KBITKOBY
Bi3ePYHKOBO-peNbEPHY MNOBEPXHIO, LLO € TaKOX XYL4OXHbO-BUPA3HUM €SIEMEHTOM.
TpukoTaxkHa enacTuyHa CciTka 3 CiT4aCTOK HamniBNpo30pOK MOBEPXHKO  LUINbHO
npunarae oo Tina. [onoBHOW 0cobMBICTIO BUPOBIB KOMMNMEKTIB 3 LUOBKOBOI TKAHUHN
€ IX NNAaCTUYHICTb Ta M’sIKUIA Bnuck.

[na BWUroTOBNEHHs KONekuii OINM3HU XapakTepHe BUKOPUCTAHHA BENMKOI
KinbKOCTi OYpHITYpW, B TOMY YMCHi MeTaneBux Kapkacis, MeTaneBux neternb, ravxis,
3acTibok Ta enacTuyHol TacbMu. TacbMy, dka cnyrye o3gobrneHHsm y Bupobax,
BMKOPUCTaHO LWe i Ans o6pobkun 3pi3iB. Takox B AKOCTi AEKOPY 3aCTOCOBAHO TOHKY
CTPIYKY 3 MepexmBa, ska HacTpoyeHa Ha penbedax, HWXHI 3pi3n Ta nosc
GrocTransbTtepy.
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Puc. 2. Ecki3an moaenen konekuii XiHo4oi 6inu3Hu «Magic Lace»

KoMmnosuuinHMm LeHTpoM Moaernier BUCTYNawTb BUPA3Hi KBITKOBI ernemMeHTu
Bi3EpyHKYy MepexumBa Ta UNeHyBaHHA KOXHOro BupoOy. BoHu BurpalwHo
NiAKPECIOTh NiHiT PopMM XiIHOYOT dirypu Ta B MOBHIN Mipi pO3KpMBaKOTb BUTOHYEHE
XYLAOXHbO-€CTETUYHE pilleHHs BUPOOGIB [2].

Ha OcCHOBi aHaniTM4HMX Ta eKCnepuMEHTanbHUX AO0ChigKEHb PO3pobneHo
mogeni konekuii «Magic Lace» Ta npeactaBneHo Ha MiXHapoOgHOMY KOHKYPCI
monoamx pgusanHepis «[lledepcbki KawTtaHu» (m. Kuis, KHYTHA, 2020). ®doto
BUrOTOBNEHUX BMPOBIB Konekuil npeacTaBneHo Ha puc. 3.

. 1 I8 |

Puc. 3. ®oTo BUrorosneHmnx BupobiB konekuii «Magic lace»

BucHoBkuU. Po3pobneHa Ta BUroToBneHa aBTOpCbKa TBOpYa KONEKLia XiHOYOi
GiNM3HN B KNacMyHoMy CTWMi 3 NIgBULLEHUMW €ProHOMIYHMMW Ta eCTETUYHUMM
nokasHmkamu. Ha OCHOBI aHanidy XxapakKTepHUX O3HaK TBOPYOro [gxepena
BNPOBaKEHO Y MoAeni Konekuil Taki eneMeHTn, K NOEAHAHHA (PaKkTypHUX pilleHb
Pi3HMX MaTepianis, X KONIbOPOBOI raMn Ta KOHCTPYKTUBHO-AEKOPATUBHUX TiHIMN.
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CnucoK BMKOPUCTaHUX axKepen:
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OOCNIOXEHHA HA OCHOBI HEYITKOI JTOMKU MOAENI
BUABJIEHHA BIOMOB BIBPOIMJIOWLAAOK
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KaHA. TEXH. HayK, OOUEHT Kadeapu MaluvH i obnagHaHHA TEXHOMNOTYHUX NPOLECIB
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ORCID ID: 0000-0002-6166-8966 KnumeHko Mukona OnekcaHgpoBuy
KaHg. TeXH. HayK, AOLUEHT Kadeapu MawmnH i obnagHaHHSA TEXHOMOMYHNX NpoLeciB
Kuiscbkuti HauioHanbHul yHisepcumem 6yodisHuymea i apximekmypu

ORCID ID: 0000-0003-3881-1581 KopHinuyk Bopuc Banepinosu4
KaHA4. TeXH. HayK, OOUEeHT kadeapu OCHOB NPOodecCinHOro HaB4YaHHs
Kuiscbkuti HaujioHanbHuUl yHisepcumem 6yodigHuymea i apximekmypu

YKPAIHA

Y npommncnoBux maclutabax ans BMpobHULUTBa 3ani300eTOHHUX KOHCTPYKL i
AOMiHylO4e Micue 3ammatoTb BibpauinHi mangaHunku. BoHM cknagatoTb BENUKY
rpyny MalluH, WO PO3PI3HAKTLCA 3a XapakTepoM Ta HanpsMOM KOfMBaHb,
PEXNMOM POBOTKN, KOHCTPYKLiED poboyoro opraHy, cnocobom KpinfeHHs dopmu
Ta 3a iHWKMK 03HaKkaMn. Ha gaHMi MOMEHT Yacy NPakTUYHO BiACYTHI po6oTu no
po3pobui MeToaiB OUiHKM HAAIMHOCTI BiOpauUiiHUX MangaH4YnKIB B Pi3HUX pexXnmax
ix po6oTu [1-8].

MeTa po6oTu nonsirae y aocnigkeHHi napameTpis [3] i xapakTepucTuk BiagmMoB
enemeHTiB BibpoMalumHu Ha cTagil ekcnnyaTadii [7] Ha OCHOBI TeOpIii HEYITKOT NOriKN
ANna po3pobkn pekomeHOauin 3 BU3HAYEHHS MOKa3HWKIB HaAiMHOCTI By3niB Ta
aetanen BibpauiiHMX MaLWWH 3 NiABULLEHHSM X €EKTUBHOCTI.

[Ona  JocArHeHHss O3Ha4eHoli MeTu  CPOopMyNnbOoBaHO Ta  BUPILLEHO
Taki 3agadvi:

— 3[0iMCHeHa oOuiHKa Ta aHania CcTaHy HagiHOCTi By3niB BibpauinHnx
MangaHYuKiB;

— TEOpPEeTWUYHI OOCMiMKEHHS KPUTEPIiB HadiMHOCTI Ta po3pobka MEeTOoAMKM iX
BU3HAYEHHS peanbHUX ymMoBax poboTu BibpaLuiiHMX MangaHuukis,;

— NpoBeAEHI ekcnepuMeHTanbHi 4OCNIAKEHHA HAa OCHOBI TEOPIT HEYITKOI NOTiKK
OCHOBYHUUCH Ha nonepeaHix JocnigkeHHsaX [8]

[MpoBeneHi aHanoriyHi OOCnigpKeHHA NpeacTaBfeHol HeuiTkol mogeni Aans
Pi3HNX HAbOPIB BUXiOHWX JaHMX TAKOX NoKasanu NpUMHATHI pedynbTaTu (puc. 1)

PoarnsHyTta B gaHin poboti peanisauia B cepegosuwi MATLAB, a came 3
BUKOpUCTaHHAM moaynsa Fuzzy Logic Designer, He4WiTKoT Moaeni OUiHKN BUSIBIIEHHSA
BigMoB B poboTi BibpoMangaHumnka € akTyanbHOK 3afadeto, Tak K gisnyHi npoueci
AKi BiabyBaTbCA Nig yac poboTn umMx MarngaH4vmKiB BNAMBaKOTh Ha iX npaue3gaTtHuin
ctaH. BigmoBa B pobGoTi BiGpomangaHuMka nNpuM3BOAUTL A0 MNPOCTOK  BCI€i
TEeXHOMNOriYHOI MNiHii Ta ncyBaHHa BETOHHOI CyMili fka Bxe nogaHa Ha niHito [5]. B
CBOIO Yepry Takmn nigxig B LinomMy a€ JiTKile yaBNeHHS Ha SKi CKnagoBi eNleMeHTH
HeoOxigHO 6inblie npuaINaTYM yeary nig 4Yac pPeMOHTy Ta o06CnyroByBaHHS
BibpomangaHuuikis [8].
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4] Surface Viewer. flocnigwenns nagiiinocti - O X
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Puc. 1. NMoka3HuKkn BNNUBY ABUryHa Ta NiAWMNHUKIB Ha BiAMOBY

OTxe, NiACYMOBYIHOYM MOXHaA cCkasaTW HacCTynHe, WO B AaHOMY nNpuknagi

OCHOBHU akuUeHT HeobXigHO 3BepHYTU Ha Take cKnagoBi BibpomManmgaH4uukiB K
KapgaHHi Banu [3] Ta nigwunHukn (BanbHUUi). Lle cyTTeBO MOXe nokpawmTu
pe3ynbTatv npaues3gatHocTi obnagHaHHa B uinomy. Ane gns 6inbll TOYHIWOro
pO3paxyHKy HeoOXigHO uiTKile niagdbupatn napameTpu nig Ti YMOBWU Ta KOHKPETHE
obnagHaHHs sike npautoe 6esnocepeaHbO B LIEXY AAHOro nignpuemctsa [8].
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[3]
[4]
[5]
[6]
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KOHCTPYKTUBHI OCOBJINBOCTI AHISBOTPOINMHUX
ENEKTPOMNPOBIAHUX TPAHC®OPMATOPIB

HepeB’ssH4yk Mukona flpocnaBoBuy

3acTyMNHWK gMpekTopa

®axosul Korneox

YepHiseupbKull HauioHanbHUU yHieepcumem imeHi KOpis ®edbkosuya

YKPAIHA

B aHizoTponHux cepefoBuliax HanpsM BeKTopa nonspusauil Moxe He
cniBnagaTtuk, i 3aranoMm Kaxydu, He cniBnagae 3 HanpsiMom nons. AGcontoTHa
BENMYHA BEKTOpa nonspusauil y TakoMy BUNALKy TaKOX 3anexuTb He TifbKu Bifg
abConoTHOI BENUYUHM BeKTOpa MOns, ane W Big Hanpamy BekTopa nons no
BiAHOLIEHHIO 00 KpucTanorpadgivyHmx ocen gienektpuka [1]. JaHun dakT gossonsie
CTBOPUTW NPUCTPIN ANa TPaHCHOPMYBAHHA €NEKTPUYHOrO CTPYMY, BUKOPUCTOBYHOHUM
BJTACTUBOCTI aHIi30TPOMNHOro efIeKTPONpoBIgHOro cepeoBmLLa.

PoamicTumo ronosHi KpuctanorpadivHi oCi o;;, 0,5, 033 TaK, WOO BOHU
cnienaganu BignosigHo 3 ocammn OX, OY i OZ obpaHoi nabopaTopHOi cUCTEMMU
koopauHat OXYZ. Y Takomy BMNaaKy TEH30P ENEeKTPONPOBIAHOCTI &, aHi30TPONHOro
ereKTpOornpoBIgHOro cepeoBuLLa MaTuMe HacTyrnHun Burnag [2]:

o;; O 0
6 = O 022 0 . (1)
0 0 o33

AKIWO BEKTOp 30BHILIHBOrO ENEKTPUYHOro nonst E, Lo MpUKNagaeTbCsl 40
Takoro cepefosuLLa, OPIEHTOBAHWNN B3AOBX OAHIET 3 1T rOSIOBHUX KpucTanorpadivyHmnx
ocen, Hanpuknag o,,, 36iraetbcs 3 Biccto OY, To B 06’eMi cepegoBuila BUHUKAE
eNeKTPUYHUI CTPYM 05, TiNIbKM B LbOMY HanpsiMKy:

]_)yy = Ey " 022 (2)

Y BUNagKy, KOMW BEKTOP €MNeKTPUYHOTO Nonsi Ey pO3MILLEHWit y NOLLMHI, Ska
CTBOpeHa kpucrtanorpadiyHMMn OCSIMU o4 i Oy, OOHA i3 AKUX, Hanpuknag, oq;
opieHToBaHa nig Kytom a Ao Bici OX nabopatopHoi cuctemm koopauHat (Man.1a).
Take po3MilLleHHs1 Ocen A03BOMSIE NPEACTaBUTM TEH30P & Y HACTYNMHOMY BUrMSAi:

011C08%a + 0,,sin%a (051 — 0,p)sina - cosa 0
6 = [(044 — 0yy)sina - cosa  oq;sin®a + 0,,c08%a 0 (3)
0 0 033

CTBOpEHHA 3a 4ONOMOrOK 30BHILLHIX €MeKTPoAiB Hanpyrn enekTpu4yHoro nons
Ey y Hanpsmky OY npu3BoanTb A0 NOSABU K MO3AOBXKHBOI Jyy, TaK i NONEPEYHOI Jyy
CKNafoBMX BEKTOPIB €MEKTPUYHOro cTpyMy. ONTuMisalis 3HaveHb Jyx i Jyy MO KyTy
o — MoKasye, Lo iX MakcumaribHe 3Ha4YeHHs CNoCcTepiraeTbes Npu aonr= 45°
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A a .
Y < > Yt
Z k—_——_-_______
b - -
e »
- ______———';T: (T::\\
] \ '6|.
,———"(1_ \\\ -///'-
VAN i el o Y \ pa\\Y .
- X - X
0 9 0 6)

Man.1. Po3nogin niHin winbHocTi TpaHchopMOBaHUX eNeKTPUYHUX CTPYMIB B
o6’eMmi nnacTuHu npm: a) a=0,,,,=45°, 6) y=45°-8.

B ocHoBy TpaHcdopmaTopa MOXHa NOKNacTy NPAMOKYTHY NAaCTUHY JOBXUHO
a, Bucotot b, wupuHoo ¢ (Man.1a), aka BUroToBNeHol 3 MaTtepiany, Lo BOSOAiE
NEBHMMW XapaKTepucTUKaMmn aHisoTponii enektponposigHocTi G [3]. MNMpuknagaHHs
00 BEPXHbOI i HWXKHBOI rpaHen (axc) gesikoi pisHuui noteHuianis U, BUKNUKae
NPOTiKaHHS NO3A0BXHLOTO [, i NONEpeyYHoro I, enekTpuYHMX CTpyMmiB, a koedilieHT
TpaHcdopMauii N Takoro NPUCTPOI BUPaXeHNn hopMyIioro

_ Ix _ (011-022) | b? 4
I,  (0114022) a?’

Mpu ubomy niHil TpaHcdopmoBaHoOro cTpymy I, po3miweHi nig Kytom S
(Man.1a), siki BU3Ha4atoTbCs HACTYNHOK POPMYIOH:

B = arctgM (5)

1
0111022

AHani3 po3noainy LWifibHOCTi TpaHCHOPMOBAHOIO CTPYMY B 06’€Mi MPSAMOKYTHOI
nNnacTMHW nokasas, Lo OpieHTauis KpucTanorpadidyHol oCi o1, Nid KYTOM aonr=45°
BeAe OO0 [AesiIkoro BUKPMBIIEHHST MOro ekBinoTeHuianbHOCTI, a BignoBigHO A0
3MEHLUEHHSA BeNnnYnHM KoediuieHTa TpaHcdopmadil. [na yCyHeHHs Luboro sisvwia B
Aesiknx Bunagkax opieHTauito oci 0;; HeobxigHO NPOBOAUTU NI KYTOM Y = dont —
(Man.16). Y Ttakomy Bunagky niHii WinbHOCTEN CTPyMy, LLO TPAHCHOPMYETLCA HE
BUKPUBNAOTLCS, @ BenuMyMHa koediuieHTa TpaHcdopmauil ni1 BM3HA4YaTUMETLCS
HACTYMHUM BUPA30OM:

_ (o13-033)sinycosy a (6)
011 €082 y+0,,sin2y b’
Takun KOHCTPYKTMBHUW NigXig OO3BOMSE YCYHYTU BUKPUBIEHHS pPO3noginy
ereKkTPUYHMX TOKIB B 06’€Mi MPSAMOKYTHOI NITaCTUHMW.
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BucHoBOK.

MpuCTpOi Ha OCHOBI PO3MNSAHYTOrO BULWE dABMLLA TpaHchopmauil MOXyTb
BMKOPUCTOBYBATUCb B SIKOCTI Y3ro)KyBarlbHUX €MeMEHTIB Pi3HMX LUMPOKOMOSOCHUX
CUCTEM, a TaKOX BY3niB i GMOKIB eneKkTpoHikn, npunagobyayBaHHA, MeTposorii i
004MCcnoBanbHOI TEXHIKK.

Cnucok BUKOPUCTAHUX AKeper.
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YKPAIHA

Po3rnsaHemo CyTHICTb paHroBoro nigxony A0 pilleHHs 3ajay uinoyYncersiHoro
niHinHoro nporpamysaHHs (LUJ1M) 3 6ynesumu amiHHMMuy (B3) Ha npuknagi 3agadi npo
ptok3ak. 3aranbHa NocTaHOBKa L€l 3agadi opMyntioeTbCa Takum YmHoMm. HeobxigHo

3HaNTW BEKTOP 7(, LLIO JOCTaBNA€ MakCUMyM (PYHKLLT:
n
f(x)=>¢c;xx,,
= 1)

npu BUKOHAHHI YMOB:

2)

X, {01}, i—-@Lm);  j=@n) ©)

[ns cnpolweHHa BuKNagy MaTtemMaTuyHOI Mogeni po3rfissHEMO OOHOMIPHY
3agavy, TO6TO MakCcMMi3yeMo (pyHKLioHan
f(X)=c xX +C, xX, +...4+C, X X,, @)

nNpun 0BMEXEHHSX:
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Zali x X; <b,
(5)
¢c;>0 j=(1,n) (6)
MoctaBumo y BignosigHicTe 3agavi (4 — 6) rpacd G (puc. 1
GiHapHe OepeBo YyCiX pilleHb, YNCNO SAKNX gopiBHIoE 2" [1-3].
MHoxwuHa X = {xj} ycix BEKTOPiB pO3MipPHOCTi N, YCi KOMMOHEHTU AKUX X; € { 0,1}

X, €101}

~—

, WO 300paxye

CTaHOBIATb MHOXXWUHY MOXITMBUX 3HAYEHb.

/

1

Puc. 1. F'pacd G

Heska noro nigMHOXWHa V, yCi BEKTOPU SKOT 3a40BOSIbHAOTE OOMEXEHHAM (5
— 6), yTBOPIOOTb MHOXWUHY NPUNYCTUMUX PiLlEHb.

MHoXnHa H < V € MHOXWHOK OonTUManbHUX pilleHb BUXiQHOI 3adadvi, Ko
ana 6yab-sknx BekTtopiB X € H dyHKkuioHan (4) gocsarae CBOro ekCcTpemaribHOro
3HA4YeHHS.

YCI0 MHOXMHY MOXIMBUX pPilleHb MOXHa po30duTh Ha rpynu BEKTOPIB, O
MICTATb: OAWH KOMIMOHEHT Xj = 1, j= (1,_n) i BCI iHWI piBHI 0; ABa KOMMOHEHTUN Xj = 1 |
BCi MOXINUBI TXHi CNOMYyYeHHSA No 2, a iHwWi, piBHi 0; TpY KOMMOHEHTU X; = 1 | BCIi MOXIIMBI
IXHI CNONYYeHHS U T. 4. N — KOMMOHEHT Xj = 1. AKLWO0 NO3HaYMTH NiIMHOXUHN BEKTOPIB

umx rpyn yepea m' r = (1,1n), ToQi MHOXMHY YCiX MOXINMBMX PilleHb MOXHa 3anucaTtu
AK 00'eAHaHHSA NIAMHOXWUH M

X =Jm". (7)

Ak nokasaHo B pobori [2-3], 3rigHo 3 rpachom G moxHa nobyaysaTtu rpad G'
(puc. 2), y AKOMY MHOXWHA LUNAXIB paHry r (paHr wrsxy — 4ymcno pebep, Wo yTBopATb
LWNAx) BignoBigae rpynam NigMHOXMH, siKi OMUCYOTbCA ChiBBigHOLWEHHAM (7).

Ana uboro BeplwuHy S 3'€gHAEMO CrpsiMOBaHUMM pebpamu 3 BepLuMHaMK
1,2,...,n i T. A4.; BEPLWMNHY i 3'€QHYEMO 3 BepLuMHamu i+1,...,n. B oCcTaHHIO BEPLUMHY N
BXOOATb pebpa, cnpssiMoOBaHi i3 yCix BepLuuH, i xogHe pebpo i3 uiel BepwmHM He
BUXOAUTb
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Puc. 2. Tpad G’

Hepeso wnsaxis DA rpacda G' 3 BepwnHn s ByayeTbCca Takmm YMHOM [2]: Ha
HyrnboBoMy sApyci (r = 0) po3Tawlyemo BepLuMHy S. Ha nepLiomy spyci po3miCTUMO BCi
BepLmMHU rpadha G', WO MatoTb 3B'A30K 3 BEPLUMHOK S | 3'€4HAEMO X 3 S (NpU LbOMY
yTBOpUnaca NiAMHOXWHA WNAXiB paHry r = 1). Y gpyromy spyci po3micTATbLCA BCi
BEPLUNHW, LLIO MaIOTb 3B'A30K 3 BEPLUMHAMM NMepLUIOro Apycy, 6e3 BepLumMHm 3 HOMepoM
1 i 3'egHaemMo ix 3 BepLLUMHAMU NepPLIOro Apycy (YTBOPEHI BCi WNAXM paHry r = 2) i Tak
Aani 4oTn, NOKU B OCTaHHLOMY He 3anuLInTbLCA OfHa BepLuMHa n. Ha puc. 3 HaBegeHo
npuknag, konu n = 4,

Puc.3.Tpadp D A

FeomeTpuyHo BepwmHa k rpacdha DA paHry r — Le MHOXMHa BekTopiB X
(X1,X2,...,Xk,...,Xn), Y 9KMX Xk = 1, @ Ha no3uuisax Big 1 oo k nepebysae r oguHuLub (puc.
2.4). Pebpy, wo BxoauTb y BeplunHy k rpada DA, Bignosigae oguHMYHUA BEKTOP €,

0,0, ...,0, 1,0, ... 0) n-mipHoro oguHmn4yHoro ky6a B" 3 ognHuueto B k-Tin nosuuii.
Topai, wnsaxy Mrsj paHry r y rpacdi DA BignoBinae BeKTop X, KW OOPIBHIOE CyMi

OAMHNYHMX BeEKTOpiB pebep, Yepes ski BiH JOCAr BEPLUMHY j paHry r, noYMHawo4m 3
BEPLUNHM S.
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Puc. 4. T’eomeTpunyHa iHTepnpeTauia rpacgpa DA

-

"z BiOnoBiOAE BEKTOP X, , WO YTBOPUTLCS CYMOIO

Hanpuknag, wnaxy ug,,

HynboBoro BekTopa 0 {0000} i oAMHUYHMX BekTopiB &, = {0100}, &, = {0001}, To6TO:
X, = 0 {0000} + €, {0100} + &, {0001} = {0101)

Hexan y rpadi DA koxHoMy pebpy, WO BXOAUTb Y BEPLUUHY ], j:(l,_n)

BignoBigae ABi Baru: Bara cj, AKii AOPIBHIOE KoediluieHT npun X; y yHKkuioHani (4), i

Bara aij, ski JOpPIBHIOE KoedilieHTy Npu X; B obmexeHHi (5). Toai, wnax },l;j y rpaci
DA 3 BEpWWHN S Yy BEPLUMHY | XapaKTepu3yeTbCs OBOMa OOBXUHAMMW: dc(y;-) -

AOBXMHOI 3a Baroko (pyHkuUioHana 1 da(,usrj )1 — OOBXWHOK 32 Baroo 06MeXeHb.

MHOXWHY wnaxis mg(j) y rpacpi DA 0o BepwuH j, po3TalloBaHy Ha Apycax

r= (1,_n) BiJ BEPLUMHKM S, MOXHA 306pa3nTun y Burnagi
mg(j) = mgj:lumgj:ZU"-Umsrj:n’ j:(]-’n.)' (8)
ae Mg — MHOXWHa Wnsxis y rpacdi DA Bia BepLWWHM S [0 BEPLUMH j, PO3TALLOBAHNM
Ha r-x spycax rpada DA (paHr wnsxy },trsj € My BM3HaA4aeTbCs Yncrnom pebep, Wo

YyTBOPIOWOTL Len wnax). Bapto matn Ha yBasi, WO MHOXWHI LUNSAXIB m;.:k y rpadpi DA
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BiQNOBIAAE MHOXMHA BEKTOPIB {Xl,iz,...,iv}, wo Mmictatb k ogmHuub. OTxe,

r _Cr:k 6 . mr:k . . o
msj =L, TOOTO KOXXHOMY LNAXY B MHOXWUHI Sj BIANOBIAAE OEAKMN BEKTOP

(xl,xz,...,xn). 3 MHOXMHM (8) cniaye, LWo:
m{(j)|=Ci*+Ci?+..+C;" =2"-1. (9)

Takum unHom, rpac DA aBnsie coboto BNOpsiAKOBaHWUA 3a paHramun ekBiBaneHT
N-MipHOro oguHU4YHOro Kyba B", y skomy Lnsxum ys'j S m;. BiANOBIAAlOTb BEPLUNHAM
B". [loBXWHaA KOXHOro LWMSAXy 3a Barow YyHKUiOHana BMU3HA4Yae 3Ha4YeHHSA

dyHKuioHana (4) y BepwmnHax oguHu4Horo Kyba B". [loBxuHa 3a Barow obmexeHb
BM3HA4yae, un Bignoeigae gaHa BeplimHa B" obmexeHHaM (5), TOOTO Hanexutb

BepLUMHA N-MipHOro oAnHUYHOro Ky6a B" rinepnnowuHun (5). Akwo da(ysrj)l <b, TO

, : : r
BEpLUMHA HanexuTb rinepnnowumHi (5), i 6yaeMo roBopuTu, WO LNSX Hg;

3a10BOJSIbHAE BNacTUBOCTI v. AKLIO da(ysrj )1 >b, TO BepLlmMHa n-mipHoro kyba, wo

. . r . . r
BiAnoBiaae wWnsxam Llgj, He HaNeXuTk riNeprnoLuHi (5), a wnsx Hsj BBaX@emo

TakuMM, KU He 3a[0BOSIbHSE BNACTUBOCTI V.

OnTumanbHoMy pilleHHIo 3agadi (4 — 6) B DA BignoBigae camui OBrMNM LUASAX
3a Barot oyHkKLioHana, Wwo 3a40BOSIbHAE BNAaCTUBOCTI V.

Y Bunagky m-mipHoi 3agadi (1 - 3) pebpam, Wo BxoaaTb 00 BepLUMH rpada DA,
KpiM Barm Cj dyHkuioHana, Bignosigae m Bar aj OOMexXeHb, a wWnax g

XapaKkTepusyeTbCs OOBXUHAMM: dc(,usrj) — [OOBXWHOW 3a Barok (yHKLUioHana W

da(ys’j )i, i =(1,m) — gOBXMHaMn 3a Barord m obMexXeHb.

Ha ocHoBi MmaTemaTU4HOI MOAErNi paHroBoro Nigxoay Ans nobyaosu anroputmis
piweHHs 3aBgaHb LM i3 B3 noknageHun npuHUMn onTuMisauil y HanpsiMky B
OWCKPETHOMY TMpOCTOopi CTaHiB, 3agaHomy rpacdom DA [5]. lNogaHHsA n-mipHOro
oauHuYHoro kyba y surnagi rpada DA gossonse po3duTv MHOXWMHY YCiX LUNAXIiB
rpacpa DA 3 HynbOBOI BEPLUMHK S Ha QQ NoKanbHMUX obnacTten, ae ‘Q‘ He nepesuLLye

2
n . .
BEJIMHUNHY ?, OCKIJIbKM HYNCNO BEPLUUH Y rpacbl DA Bu3HavaeTbCs CyMOK 4ucen

HaTyparnbHOro psaay
n-(n+1) _

;T
npuyomy Q-obnacti B rpaci DA ynopsakoBaHi 3a paHramu i LWAsIXM HACTYMHOro paHry
MOXYTb OyTM OTpUMaHi Ha OCHOBI LUMSAXiB NONEpeaHbOro paHry 3a paxyHokK
npueaHaHHa 0o HUxX pebpa (j,p) y rpadi DA:

mi" = {(w(u5 € mg JU (. )}

Hexawn 3agaHi geski npasuna sigcikaHb {Lw} wnsxis ;,Lrsj Y MHOXWHaX mrsj . Topi,

2
Q=n+(n-1+.+1= ”? (10)

AKWO B MHOXWHAX YTPUMYKOTbCA LUMAXM, WO 3a40BOSbHAOTE BNACTUBOCTI V i
npasuvnam {Lw}, TO nig onTumiszauieto 3a HanpsMkom y rpacdi DA go BepwmHu p

6yAemMo po3yMmiTi hOPMyBaHHSI MHOXMH M. """ HacTyMHOro paHry, siki BUXOAsTh 3a
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PaxyHOK BMAINEHHA B My LUNAXIB, NPUEAHAHHA A0 AKkUX pebpam (j, p) 403BONUTL Y

r=r+1
sp

HaCTYMNHOro PeKypeHTHOro CniBBiAHOLLIEHHS

V(w em Just =LA UG, pl} p=@r+Ln); j=(rn), (11)

MHOXMHI m oOepXaTu LINSXW, WO 3a40BOMbHAKTL npaBunam {Lw} Ha OCHOBI

ne ugU(j, p) — wnax 3 BepwuHm s rpacpa DA y BepLunHy p, LLO NPOXOANTL Yepes
NPOMIDKHY BEPLUMHY j | AKMIN 3a40BOMbHSAE Npasunam {Lw}, TOOTO kM ogep>KyeMo 3a

pPaxyHOK MPUEOHAHHA [0 LNSXy ursj pebpa (j,p), SKWO Take 3'€QHAHHA He

cynepeuntb npasunam {Lw}. Hagani pns cnpoweHHs BuMKNagy, SKWO LWNsAX

r=r+l1

ty = ugU(], p) 3agoBonbHae npasunam {Lw}, To Gyaemo roBopuTH, WO BiH

3a10BOJIbHAE 11 BMACTUBOCTI V.

Takum 4nHom, Ans piweHHsa 3agadi (1 — 2), Bukopuctosytoun npasuna {Lw} i
onTumisauito 3a HanpsimkoM (11), nobyayemo aesky y3saranbHeHy npoueaypy Ao, WO
no3sonde popmyBaTU MHOXWHU JTIOKaNbHUX eKCTpeMyMiB Q i BUOINATU cepel HUX
rnobanbHuUi.

YBegemo yaaranbHeHy npouenypy Ao, WO [O3BOMAE Ha OCHOBI 0bpaHoro
npasuna BiacikaHb {Lw} BupiwyBaTh 3aBgaHHa (1) — (2.3).

Y3aranbHeHa npoueaypa Ao
KPOK 1. 3 BeplwuHN s ByaylOTbCA MHOXMHM LUMAXIB mgjzl, j=(1,n), wo
x =1
3a00BONMbHAKTL BNAacTUBOCTI v. Buainawotbes wnaxuv ;,sz , WO BM3HA4aloTb

nokanbHi ekcTtpemymm obnacrten Q.
KPOK 2. ®opMytoTbCst MHOXWHM Winsixis m™™ p =(r+1,n) HacTynHoro paHry,

IO 3a40BOMbHATL BMNACTMBOCTI v, Ha 6a3i MHOXWHM WNAXiB M nonepeaHLoro
paHry BigNOBIAHO OO PEKYPEHTHOro cniBeigHoLWeEHHs (11). B yTBOPEHUX MHOXMHAX

msrp:r+1 30INCHI0ETLCS BiACiBaHHS LUNAXiB BigNoBigHO 00 06paHoro npaeuna BiacikaHb

* r=r+l

{Lw} i BUOINAOTECA WNAXM 4, , WO BM3HAYAKOTb NOKalbHI eKCTpemymu obnacten
Qp.

r=r+1
sp

AKWO Ue Tak, TO NnepexoaMmo OO0 KPOKy 4, SKWwo Hi, To nepesipsemo r = (n - 1). Y
BUNAOKy BUKOHAHHSA PIBHOCTI Nepexoanmo 0 KPOKy 4, iHakwe 36inbwyemo r Ha 1 i
BUKOHYEMO KPOK 2.

KPOK 3. TllepeBipsemMo, 4n BCi MHOXWUHM M HaCTYMHOro paHry MOPOXHi.

KPOK 4. Buginsemo cepen MHOXMWH JOKaNbHUX EKCTPEMYMIB ) j:(l,n2/2)
rnobansHui i npoueaypa Ao 3akiHuye poboTy.

Y3aranbHeHa npouenypa Ao [03BOMNSE BU3HAYUTU NOKarnbHi eKCTpemymn B Q-
obnactsax rpada DA wopa3s Ha kpoui 2 i noTiM Ha Kpoui 4 Bnainutu rnodanbHuin
eKkcTpeMyMm 3 n?/2 nokanbHUX, SKi OTPUMYKOTLCS Ha OCHOBI NPUHLMAY ONTUMI3aLii 3a

HanpsaMKoMm (11) 3 BUKOPUCTaHHAM NpaBun BifCiKaHb, L0 BBOAATb, {Lw} wnaxis y m;
MHOXMHaX.
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Takum YnHOM, i3 NpeacTaBneHol MaTteMaTUYHOT Mogeni N-MipHOro O4MHUYHOIO
Kyba B" y Burnagi rpacda DA i chopmynbOoBaHOro npuHLMMIY ONTMMI3auil 3a
HanNPSIMKOM Ha OCHOBI PaHroBoOro Niaxo4y BMNNUBAOTb HACTYMNHI 3aBOAHHS:

1. BwusHauyeHHsa cTpaTerin BigcikaHb {Lw} ©e3nepcnekTMBHMX LWWNAXIB Yy

r

MHOXWHaXxX msj, LLIO NPUBOAATL A0 HAabNMXEHMX | TOYHUX piweHb 3agadi LM i3 b3

(1 -23).
2. [lobynoBu HAbBNMXKEHMX i TOYHUX anropuTMIB Ha OCHOBI 0B6paHMX NpaBun
BiAcikaHb {Lw} Ans pileHHs ogHOMipHKUX | baraTomipHux 3agad LM i3 B3.
CTBOpEHHA napanenbHUX 004YMCNIOBaNbHUX CTPYKTYP $K ChneuianisoBaHux
NPUCTPOIB ANA pilleHHs 4aHOro Knacy 3agad AUCKPEeTHOT onTuMisauil.

Cnucok BUKOPUCTAHUX OXeperl.
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[2] Kolomiitsev, O., Holubnychyi, D., Kots, H., Tretiak, V., Yevstrat, D., & Lysytsia, A. (2020). Zadachi dyskretnoi
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METOAU KEPYBAHHA BE3MNUIOTHUM
NITANbHAM ANAPATOM

Bo3sHiok Opin IBaHOBUY
acnipaHT kadeapu poboTOTEXHIKM Ta cneuiani3aoBaHMX KOMM IOTEPHUX CUCTEM
Uepkacbkul depxkasHUl mexHosI02i4HUU yHigepcumem

Ayna Jlro6omup TapacoBuy
acnipaHT kadpegpu poboTOTEXHIKM Ta crnewiani3aoBaHNUX KOMM'IOTEPHUX CUCTEM
Uepkacbkul depxxasHuUll mexHO02iYHUU yHisepcumem

Pyauk Tapac JleoHigoBuy
acnipaHT kadegpu poboTOTEXHIKM Ta creuianizaoBaHNX KOMM'KOTEPHMUX CUCTEM
Uepkacbkul depxxasHuUli mexHO02i4HUU yHisepcumem

YKPAIHA

ABiauia B OCTaHHi poku cTae Bce bGinbwwo Mipoto 6e3ninoTHow. [iana3oH
iCHYrOUMX | po3pobntoBaHnx 6e3ninoTHMX nitanbHMx anapartis(bBINJ1A) gyxe LWMpPOKUIA:
Big Mikpo-BIMJIA o Baxkux GaratoToHHMX anapatiB, a Takox BIJIA, 3gaTHux
BUKOHYyBaTW Hagganeki i HaaBWCOTHI NOMbOTM TPUBASICTIO B Kiflbka MicsLiB.
MpuaHadeHHs cyyvacHux BIJTA He o0BMeXyeTbCA TiNbkM BINCbKOBOK CEPOIO,
PO3LIMPIOETBCA | cpepa X UMBIIBHOrO 3acTOCyBaHHA (B TakMx ramnyssx, skK:
HadpTorasosa NPOMUCHOBICTb, TpaHCNOPT, OyAiBHULUTBO, CiflbCbKe rocnogapcrBo,
3B'Aa30K) [1].

B 3anexHocTi Big CKNagHOCTI NocTaBneHuUX 3aBAaHb i YMOB B SIKMX BOHM
BMKOHYIOTbCSl, BWKOPUCTOBYIOTbCA Ppi3Hi MeToau kepyBaHHsA BITA[2]. MoxHa
BUOINMUTU TPWU OCHOBHI MeToau (puc.1): pafio KepyBaHHs, aBTOMaTU3OBaHe
KepyBaHHS1, aBTOMaTU4YHE KepyBaHHS.

BMJIA

A 4
Papio kepyBaHHs ABTOMaTU30BaHE KepyBaHHS ABTOMaTUYHE KEPYBAHHS

Puc. 1 Knacudikauis 6e3ninoTHux nitTanbHMX anapartiB 3a MeTOoA0M
KepyBaHHS

OgHum 3 meTopniB KepyBaHHsA cyyacHux BIJIA € pagpio kepyBaHHs. [pwu
BMKOPUCTaHHI  gaHOro MeToay, KepyBaHHA BigbyBaeTbca  6e3nocepeaHbo
BMKOHaBYMMWN MexaHiamamu nnaHepa. 3 NyHKTY KepyBaHHA nepefatnTbCa 3aaHi
KYTW BiOXWNEHHSA PyrbOBUX aepoauvHaMiyHUX NIIOWUH i pexumu poboTn cuMnoBol
yctaHoBku(puc. 2). BINJ1A 3 pagio kepyBaHHSIM € NPOCTUMMU NS BUTOTOBMEHHS, ane
BMMaraloTb BWCOKOrO CTYMNeHA BTpPyYaHHs onepatopa B MNpouec KepyBaHHS
nitaneHUM anapatom, a ans bIJIA 3 BMCOKOWBUOKICHUMW XapakTEPUCTUKAMM i
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BMCOKOKO MaHEBPEHICTIO NOTpibHa AOyxXe wWBMAaKa [OCTaBka KOMaHL 3 MNYHKTY
KepyBaHHs Ha 6oprT.

Puc. 2. Mogenb BIJ1A 3 pagio kepyBaHHAM

Kpim meToay pagio kepyBaHHSA, B cydacHuxX BINJIA BUKOPUCTOBYETLCA TaKOX
aBTOMaTU30BaHUN MeTon KepyBaHHSA. KepyBaHHA B JaHOMY MeToi 34iMCHI0ETLCS
He nepefadvetd KOMaHA ONS BMKOHAHHA MaHeBpiB, a LWMNAXOM 3afaHHS TOYOK
MapLUpYTy BiHOCHO 3€MHOT NOBEPXHi. BCi 064YMCNEHHSA MO BUABMEHHIO BiAXMUNEHb
y Ppyci Big 3agaHoi TpaekTopii BMKOHYHOTbCA Ha 6opTy 6e3 y4acTi NyHKTy
KepyBaHHs. BignoBigHO, 3HIMaeTbCA HaBaHTaXeHHA 3 pagioniHii. 3a Heto
nepeaarTbCs TifIbKM 3MiHM HaBirauiHoi nporpamu (3mMiHa MapLipyTy pyxy Logo
paHiwe 3annaHoBaHoro) (puc. 3). OgHak AaHuM MeTod KepyBaHHA NigBULLYE
BMMOIX 40 anapaTypu HasirauinHoro oéuucnoBada (4o nam'aTi, NpOaYKTUBHOCTI i
nporpamHoro 3abesneyeHHs).

Tpetim meTtogom kepyBaHHs BIJIA € aBTomatudHuin. KepysaHHa BIJ1A npu
BUKOPMUCTaHHI [aHoro Mmetoay BigbOyBaeTbcAa 6e3 yyacTi Ha3eMHOro MnyHKTY
KepyBaHHS, KpiM No4YaTKOBOro eTany, e 3agaeTbCcs MeTa NonboTy. [[0NoBHY ponb
B BIJIA 3 aBTOMaTM4YHUM KepyBaHHSAM Bigirpae astoninot (puc. 4). BiH
CKragaeTbCcA 3 HaBirawinHOl CUCTEMU, CUCTEMM NNaHyBaHHSA NOMNbOTY Ta CUCTEMU
KOHTpOSito  nonboTom[3]. MpusHavyeHnn  gns peanisauii  anroputmis
PYHKLIOHYBAHHA BHYTPILWHIX CUCTEM i NPUCTPOIB niTanbHOro anapaty Ans
OOCSANHEHHS MOCTaBNEHOro 3aBAaHHSA i (pakTMYHO NOBHICTIO peanidye yHKUil
KepyBaHHA B MNOBITPAHOMY npocTopi ©e3 y4vacTi nyHKTYy KepyBaHHA. BIJIA 3
aBTOMaTUYHUM KepyBaHHSA BUOINAIOTLCA BUCOKNUMM 6e3nekoBMMM
XapakTtepucTvkamu, NnpoTe BUMararTb peanisauii CKragHux CUCTEMM.



25. Dezember, 2020 ¢ Miinchen, Deutschland e 125

Puc. 3. Mogenb BIJIA 3 aBTOMaTM30BaHUM KepyBaHHSAM

BMNA
I AgToninot I
I MexaHi3amu kepyBaHHS I
I TpaHcnoHaep I
v NiHis nepegavi aHwx
I HasemHum nyHKT KepyBaHHs BITA I

Puc. 4. Mogensb BIJ1A 3 aBTOMaTUYHUM KepyBaHHAM

Cnucok BUKOpPUCTaHUX axKepen:
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cocmosiHue. Yha : ®OTOH.
[2] Tumouko, O. I, FonybHuumi, [. t0., Tpetak, B. ®. & PybaH, |. B. (2007). Knacudikauis 6e3ninoTHux
nitanbHUx anapatis. Cucmemu 036p0oeHHs i gilickkosa mexHika, (1), 61-67.
[3] Nonami, K. (2019) Present state and future prospect of autonomous control technology for industrial drones.
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METOAU ®OPMYBAHHA TA NMEPEBIPKUN MHOXWUHU
NOTEHUIMHO MOXITMBUX 3ATPO3 HA IHOOPMALIUHI
PECYPCH

3axapoBa Mapis B’ayecnaBiHa
AOUEHT Kadheapy KOMM'OTEPHOIT iHXeHepil Ta iIHpopMaUinHMX TEXHOMOTIN
UepkacbKkul 0epxasHuli 6isHec Koneox

YepHuw CeiTnaHa BonogumupiBHa
BUKIagau BigaiNeHHs iHxXeHepil nporpaMmHoro 3abesneyeHHs
Uepkacbkul 0epxasHuli 6isHec Koneox

MeTenan Bonoanmup BonoanmupoBuuy
AOLEHT Kadpeapu NporpamHoro 3abesneyeHHss aBToMaTM30BaHNX CUCTEM
Uepkacbkul depxkasHuUli mexHoO102i4HUU yHigepcumem

YKPAIHA

AKicHMI PO3BUTOK CUCTEM 3axXMUCTY, 6E€3CYMHIBHO, € OOHIEI0 3 NPUYNH PO3BUTKY
MeTOoAiB nopylieHHss 6e3nekn iHdopmauii i NOMNOBHEHHS MHOXMHM 3arpo3. Takum
YUMHOM, MOJENBaAHHA MNPOLECIB 3axXMUCTy MNpUNyckae MpoBeAEHHS aHanisy
NOTEHUINHNX aTak, WO BNAuBatTb Ha iHpopmauiniHi pecypem (IP) Ta gocnigXeHHs
Ix Bnnmey. OpHiel 3 Hanbinbw nNpuMHUMNOBMX OocobnMBOCTEN Npobnemu 3axucTy
iHpopMauii € abconTHUA XapakTep BMMOMM MOBHOTM BCiX 3arpo3 iHdopmauii,
MNOTEHLUINHO MOXITMBUX Y CydacHuX iHpopmauinHux cuctem (1C).

MeToto faHoi poboTH € NiaBULLLEHHSA 3aXULLEHOCTI iHOpMaLinHNX pecypciB 3a
paxyHOK BW3HaYeHHS MHOXWHW 3arpos, wWo BrnnmeBarwTb Ha IC. Takox, y npoueci
BUPILLEHHSA Uiel 3a4adi NOBUHHI ByTW BU3HAYEHI MHOXWHM iIHGDOpPMaLiHNX PeCypCiB,
a TakoXX NpoBeaeHUN aHani3 MHOXWH 3arpo3 i IP no BigHOLWEHHO ogMH 4O 04HOrO.

OpgHum 3 Hambinblwl apekBaTHUX i edeKTUBHUX MeToniB (OopMyBaHHS |,
0cobnnBO, NEPEBIPKM MHOXMHM NOTEHLIMHO MOXIMBUX 3arpo3 € MeTon HaTypHUX
ekcrnepumeHTiB. CyTb AaHOro Niaxo4y CKnagaeTbCcsa B NPOBEAEHHI TECTOBUX BNMBIB
| eKCNepuMEHTIB, Y NPOLEC SKUX BUABNAOTLCS | PIKCYHOTLCS NPOSABU Pi3HMX 3arpos.
Mpn gocTaTHIn TPUBANOCTI LMX EKCNEPUMEHTIB HabupaTbCa CTaTUCTUYHI AaHi, Ha
OCHOBI SIKMX NPOBOAUTBLCA aHani3 BnnuBy 3arpo3u Ha IC. Ane, oyeBmgHa BMCOKa
BapTICTb TakKoro nigxody, TOMY [JaHWA MeTOo [OUifibHO 3acTtocoByBaTuM ANS
YTOYHEHHS BXe ChOPMOBAHOT MHOXWHW 3arpoa3.

HactynHun wmeTton (opMyBaHHA MNOBHOI MHOXMHW  3arpo3, aHanis ix
peanisauii - BAKOPUCTAHHA eKCNEePTHUX OLIHOK Y Pi3HUX TXHIX Moaudikauiax. OgHak
npyn UbOMY He MOXe OyTu rapaHToBaHe (POpMyBaHHA CTPOroi MOBHOI MHOXWMHU
3arpos.

Mpn npoBegeHHi aHanisy BiAOMUX MeToAiB POpMYyBaHHA Ta Knacuduikauin
3arpo3, BuUSBMEHO Hambinbll X HebesneuyHi Tvnn, wWo BnnmBalTb Ha IP. 3a
XapakTepoMm BnnvBy Ha IP 3arpoau noginsioTe HA NacvBHI Ta akTMBHI. 3a dieto Ha
XapakTepuctukm 6e3nekn po3pi3HATb:  MOPYLUEHHS KOHGoigeHuinHocTi  |IP,
MNOPYLUEHHSA  LiNICTHOCTI, nopyweHHa poctynHocTi IP. Mo HaaBHOCTI 3B‘A3Ky: 3i
3BOPOTHIM 3B'A3KOM, ©e3 3BOPOTHLOro 3B‘A3Ky. 3a Cnocobom HeCaHKUiOHOBaHOro
AOoCTyny: 3 NigKMIOYEHHSM OO0 MiHin 3B'A3Ky, 6e3 NigknoyeHHs Ao niHin 3B‘A3ky. 3a
Npupoaoto B3aemogil 3 iHpopmaLinHumMm pecypcamu: goisnyHi, NorivHi. 3a yMOBOH
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iHiLiani3auii: ymoBHi, 6e3yMoBHi. OCHOBHY yBary npuaineHo 3arpo3am 3a TWUMNOM
6a3oBOro pecypcy: Ha iHpopmauinHi pecypcn Ta Ha HeiHOpMaLinHi pecypcu.
3arposu IP noginaTbes @ Ha iHopMaLiHi HOCIT, Ha onepavuinHi cuctemu, 3arposm
Ha dbannu gaHux, Ha 6a3u gaHux, Ha CUCTEMHI hannu.

BucHoBKkK. Taknm 4vHOM, B peasynbTaTi aHanizy metofiB hopMyBaHHSA Ta
NnepeBipKN MHOXMH NOTEHLINHO MOXMINBUX 3arpo3, BUSBNEHO HanbinbLL HeGe3neyHi
iX TMNN Ta BW3HA4YE€HO HEeOoOXigHI MexaHi3aMM 3axMCTy Ta MOXIMBICTb OLIHKM 1X
e(eKTUBHOCTI, L0 OO3BONUTL HaJaTU pekoMeHZauil no nigBULLEHHIO 3aXULLEHOCTI
iHbopMaUinHNX pecypciB.

CnncoK BUKOPUCTaHUX pKepen:
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YKPAIHA

MeTtaHane (abo opmanbaerin) 3aBOsKM BENUKIN  peakuiviHin  34aTHOCTI,
AOCTYMHOCTI i OelleBM3Hi OTpMMaB AyXe BaXNMBE 3HAYEHHSI NSl CUHTE3Y Pi3HUX
NPOAYKTIB i MOSIMNWEHHA BNacTMBOCTEN [AesKUX MaTepianiB, a TakoX K
AE3iHPIKYUNIA, IHCEKTULNOHWI | KOHCEPBYHUNA 3acobn. MeTaHanb OTPUMYETbLCA
OKMCNEHHAM MeTaHony y TpybyacTomy KataniTudyHoMy peakTopi [1]:

2CHz0H + O2 — 2HCHO + 2H20.

Cymiw, wo mictute CH3OH i Oz, HagxoauTb y TpybyacTy 4YacTuHy peaktopa,
sika 3anoBHeHa KaTanizatopom. OkucntoBanbHa KOHBEPCIs METaHomny B MeTaHalb
npoTikae B rasosii ¢asi B peaktopi TpybyacTtoro Tmny Ha 3anizo-moniégeHoBomy
KaTanizaTopi, po3TawoBaHOMy B Tpybax 3 BHyTpiWHIM AgiameTpom dey = 20MM.
OKUCHIOBa4YeM CNyXuTb KUCEHb. Y TpybKax MeTUNoBuiA CNUPT NepeTBOPHETHCH
npakTu4yHO 6e3 ocTadi, a Tenno WO BUAINSETbCS 3HIMAKTb, NPoMycKal4un vepes
COpOYKYy peakTopa xonogoareHT. [lOTiK rasy Ha Buxodi 3 TpybyacToi YacTUHMK
peakTopa npoxoguTb 4vepe3 agiabatnyHuM Wwap kaTtanisatopa, Ae BiabyBaeTbCs
OOOKUCHEHHS CMPTY, KU He npopearysas.

Ha noBepxHi kaTanizaTtopa npoTikatoTb ABi OCHOBHI peakuil [1,2]:

OKMCITEHHA MeTaHony B hopMarnberia:

CH30H + 0,502 — HCHO + H20

OKMCIEHHS dhopmanbaerigy 4O oKkeuay Byrneut

HCHO + 0,502 — CO + H20
KiHeTuka peakuin onmcyeTbCcsa HACTYNHUMMN PiBHAHHAMM [1-3]:

_ kl CCHe,OH . _ kz CHCHO
1 1+b1 CCH3OH +b2 CHZO , i 1+b3 CCH30H +b4 CHZO

0e ki1, ko — koHcmaHmu weudkocmi, by, bo, bz, ba — adcopbuitHi koegpiuieHmu [2,3].
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KombiHOBaHuMI peakTop Mae ABi YacTuHU: TpybHY Ta agiabaTuyHy, To Bygemo
Mnoro pospaxoByBaTty B jBa eTanu. [1na onncy peakropa BUKOPUCTOBYBanacb Moaenb
ileanbHOro BUTICHEHHSA. Byno npurHATO, WO npouec ige 3a yMOB MOPLUHEBOro
npocyBaHHA ©6e3 3MiWyBaHHS B34OBX [MOTOKY MNPy PIBHOMIPHOMY po3nogini
peakuiHOl Macu y HanpsMKy nepneHaukynspHomMy pyxoi. Yac nepebyBaHHA B
peakTopi YyCix 4acTOK OOHaKOBWW | [OOPIBHIOE BIiOAHOWEHHIO 06’eMy peakTopa
ifeanbHOro BUTICHEHHA 0 06'eMHOI BUTpaTu rasdy abo pianHu [3-5].

MaTtematmnyHa mogenb TpybyaTol YacTUHM peakTopa NpeacTaBfieHa HKYe:

dC 1 dv
ﬂ:v( Prc S Wy —Copy on j

| -~ dVv 1)
C
; l( 05, S, W, — 055, S,W,~C, dvj
T 2 dv (2)
i . dv
$=;(pk SWi = o SW, =Chicro d_V) (3)
dCqq 1( av
=—| P SkW; —Cqo _J
d N v dv (4)
Coo 1 dv
dCN2 __CNz dv
ny v dV' (6)
RS C. RT ) C.
dV_V Z IdTTR_V Z': 'dP+
av. P v o
+ VRT dCCHgOH + dcoz + dC1cno - 0Coo + dCHZO + dCNZ
P dv voodv A Ay dv g
dP —ﬂ.V Z
dVv 2d ®

dTTR__AHlpk Sle_AHZIOk SkWZ_ 4K(T_T0)
av vy (C M) d, v (CM,)
i i 9)

0e Sk — nfowa noeepxHi Kamajsizamopa, px — HacurnHa WjinbHicmb kamanisamopa;, R —
yHigepcasnbHa 2a3oea cmarna;, Vv — ob'eMHa weudkicmb rodayi crnupmo-nosimpsiHoi
cymiwi; To — nodyamkoga memrnepamypa peakuitiHoi cymiwi; Po — muck Ha exodi 8
peakmop; A — koegbiyieHm mepmsi; K — koegbiuieHm mennonepedadyi; T. — memnepamypa
Kurnisi4o2o 800siH020 KoOHAeHcamy.

PiBHAHHS (1) — 3MiHa KOHLUEHTpauil MeTaHony 3a 06’eMoM peakTopa; (2) — 3miHa
KOHUEeHTpaUil KUCHIO; (3) — 3MiHa KOHLEeHTpauii meTaHanto; (4) — 3aMiHa KOHUEeHTpau,iT
okcmay Byrneuto; (5) — 3amiHa KoHUeHTpauii Boau; (6) — 3MiHa KOHUEHTpauii a3oTy;
(7) — 3miHa o6'eMHOi BUTpaTWN peakuinHol cymiwi; (8) — 3miHa TUCKY 3a 06’eMOoM
peaktopa; (9) — piBHSHHA TennoBoro ©anaHcy Ans  Tpybdactoli  4YacTuHU
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peakTopa.

Cuctema pgudepeHuianbHuMx piBHAHb (1-9) OONOBHIOKTLCA BIANOBIOHMMMU
noyaTKoBMMM yMoBamMu. [na po3paxyHky agiabaTMyHOI YaCTUHW peakTopa TakoX
BUKOPUCTOBYETLCA  MOAESb  ideanbHOro  BWUTICHEHHHA, MOYaTKOBI  3HAYEHHS
KOHUEHTpaUin i TemnepaTypu 6yayTb OOPIBHIOBATM KiIHLEBUM 3HAYEHHAM, WO 6ynn
OTpMMaHi 3 TPyOHOT YacTuHWU. Bci KoeilieHTH, rpaHNUYHI YMOBM, a TaKOX LUBUOKOCTI
peakuin 3anuuwarTbCsl He3aMiHHUMK. [na apgiabatmyHoi 4acTUHM  3MIHIOETLCS
PiBHAHHSA (9):

dTTR :_AHl o SW,—AH, p S W,
dv vY (M)
‘ 9

3a ponomoroto nporpamHoro cepegosuwa Visual Studio 2019 Ha MoBI
nporpamyBaHHa C++, Oyno po3pobneHo nporpaMmHuini MOAyfb ANS PO3paxyHKy
MaTeMaTU4HOI MoAerli OKUCNEHHS MeTaHorny B KombiHoBaHoMy peakTtopi. [daHun
nporpaMHMi  MOAyNb MICTUTb B COBI ABi 4acTMHW po3paxyHKy: TpybHoI Ta
agiabaTtnyHOI 4acTuHM peakTopa. PesynbTatn po3paxyHKy TPyOHOI 4YacTuHM
peaktopa npeacTtaBneHi Ha pucyHky 1. Po3paxyHOK afiabaTtvyHOi 4YacTuHU
npeacTtaBneHnn NpeacTaBieHi Ha PUCYHKY 2.

85 Ocunos K.0. - rp.1A-92mn - X
aiin

IMo4aTKOBI 3HAYMEHHS Tpy4acTa 4a6THHE DEAKTODA  ApjaBiamiuna uacTiHa peaxTopa

TL1oma HoBepXHi KaTatizatopa, M2/T 3MiHa KOHUEHTPAUT  Jwikria TemnepaTypu  3vina o6 emHol suTpaTH

HacHIHa MiTBHICTS KaTamisaTopa. KI/M3 1400 e
TlogaTkoBa TeMIEpaTypa peakmiHuol cymimi. K 453 . C(H20)
OG6'eMHA NIBHAKICTH MOJadi CIHPTO-MOBITPAHOI CyMimi, M3/c /
KoOHIIeHTPALlisl MeTHIOBOTO CIIHPTY HA BXOII B peakTop. % 1
KoHIeHTpallis BOAAHOI MAPH HA BXOMi B peakTop. % .

THCK Ha BXoi B peakTop. MITa 0,05
600
TpyBuacTs uacTvHa peakTopa  AnjaBamadHa YACTHE peaKTopa
v CICHIOH) oz CIHCHO) o) CH20) ~ 400
N | BB 26847983 ] 0 67.25%9
0m 10688958 25809172 7314 0.0000 743831
0.02 1061,7272 25771604 14,2030 0,0087 81,4666 2 i
0.3 10546592 25735357 212115 00246 335042 P —
- - I B B —
0.04 10476976 2570.0484 28.15% 0.0464 95.4900 o 0
< > 0 5 10 1% 20 25
. v
| Po3paxyHOK | CTaHIapTHI 3HATEHHA

Puc. 1. Po3paxyHoK TpyOGHOI YacTuUHU peakTopa (3MiHa KOHUeHTpauil)

5l Ocunos K.O. - rp.14-92mn - X
Daiin

TIo4AaTKOBI 3HAICHHSA Toybuacra sacTia peaxropa  Alialaia aeTAa peakTopa

TL10ma MOBEPXH KaTamizaTopa, M2/T 3000 3wira KeHueHTPaUi  3uinia remnepaTypn 3wl oB'emriol BvTpaTH

HacHIHa IWiTEHICTE KaTalizaTopa, Kr/M3 1150 1400 — g{gga%r;)
R =+ C[CO)

TMovaTkOBa TeMIlepaTypa peakmifHoi cymimi. K 453 12 =ee C(H20)

OG'eMHa MBHAKICTH MO/aqi CIHPTO-TOBITPAHOT cywmimi. M3/c |0,93

KoHIIeHTpalis MeTHIOBOTIO CIHPTY Ha BXOIi B peakTop. % 0,08

KoHIIeHTpalis BOIIHOL IApH HA BXOII B peaktop, % 0,005

=}
=

THCK Ha BXOM B peakTop, MIla 0,05

Tyhacra uaca peakTopa | AdiaBaTi

v CICHa0H) o2 CHCHOY cco) CH20) ~ 400
Bl B3 20167668 44 107 1225.03¢€

250 29,7733 2016,5410 9440313 106,7141 1224991

%0 297976 20163156 943937 1067427 1224,94 200

%0 297020 20160904 9430421 1067714 1224904

%M 29,6663 2015,8655 943,7478 106,8001 1224861 I
< > 2 30 5 40 45 50

Po3paxyHOK CTaHIapTHi 3HAYeHHA v

Puc. 2. Po3paxyHok agiiabaTu4HOI YacTMHU peakTopa (3MiHa KOHUEeHTpaLii)
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Ha puc.3-4 npegctaeneHi po3paxyHkM Temnepatypu Ansa TpybHoi Ta

agiabaTMyHOI YacTMH KOMBIHOBAHOIrO peakTopa OKUCMEHHSA MEeTaHony.

W

®a

Tlo9aTKOBI 3HAYEHHA

Ocunoe K.O. - rp.JIA-82un - X
in

TpyBuacTa uacTvHa peakTOpa  ApjafiaTiHa YacTUHA DEAKTODA

IT:101ma ToBEpXHi KaTatizaTopa, M2/T 3900 i3 KoHuEHTPAY]  Jvina TEMIEDITYDU | Suaida o6 evHGl BUTPATA

HacHIHa MiTBHICTE KaTami3zaTopa, KT/M3 1150 500 —T

TIO9ATKORA TEMIIEPATYPa peakmiiHoi cymimi. K 53

O06'eMHa MBHAKICTB MOXai CIHPTO-TOBITPAHCI cyMimi, M3/c |0,93
KoHIeHTpanis MeTHI0BOTO CIHPTY Ha BXOIi B peakTop. % 0,08

KoHIeHTpanis BOASHOI MApPH Ha BX0Ii B peakTop. %

=

THCK Ha BXoAi B peakTop. MITa

a pearcTopa — |
cl2) CIHCHO) ccoy CH20) ~
25847993 0 0 672599
0,01 1068,8958 25809172 71314 0,0000 74,3831 420
0.02 1061.7272 2577.1604 14,2030 0.0087 814666
003 10546592 25735357 212115 00246 83,5042
0.04 10476976 25700484 23,153 0.0464 954300 400
< > 0 5 10 15 20 25
Po3paxyHok CTaHIApTHI 3HAIeHHA v

Puc. 3. Po3paxyHOK TpyOHOI YacTuHu peakTopa (3MiHa TemnepaTtypm)

5 Ocunoe K.0. - rplA-92un - X
aiin
luaTEoRI: R R Tpy6uacTa yacTuHa peaktopa  Amiabamiuna uacTvHa peakTopa
IL10mmA MOBEPXHi KaTATizaTopa, M2/T 3900 mia KoHUeHTPaLT | SMiHa TEMIEPaTYPH | Jwira 6 Mol BHTpaT!
HacHIIHA MIUTBHICTH KaTamisaropa, Kr/M3 1150 450 —T
IloyaTkoBa TeMIIEpaTypa peakmiHEol cymimi, K
OG'eMHA IBHIKICTS MOJati CIHPTO-TIOBITPAHOT CyMim, M3/c 446
KOHIeHTpallis MeTHIOBOTO CIHPTY Ha BXOIi B peakTop, % e
e —
KOHIICHTpALiA BOIAHOIL MAPH Ha BXOII B PEAKTOP. % 0,005 42 - B
THCK Ha BXoJli B peakTop, MITa
438
TpybuacTa yacTura peakTopa  ATEGATVIHA YSCTHHA BEAKTOPE
v CICHIOH) coz CHCHO) Cico) CHZO) A
» 29.8089 2016.7658 944 107 122503
25,01 8773 20165410 9440313 106.7141 1224991 434
2502 25,737 20163156 9439367 106.7427 1224.94¢
25,03 29,7020 2016.0904 9438421 1067714 1224904
25,04 29,6663 20158655 943,7478 106,8001 1224861 430
< > 25 30 35 40 45 50
. v
PospaxyHok CTaHIapTHI 3HAYEHHA

P

nc. 4. Po3paxyHok agiabaTtu4Hoi YacTuHu peaktopa (3MiHa TemnepaTypwu)

BucHoBku. Po3pobrneHnii nporpamMHuiA - MOAynb  Ons pO3paxyHKy — AdaHol

MaTemMaTu4HOI Mogeni y cepenosuLLi nporpamysaHHs Visual Studio 2019 Ha mosi C++. B
TPYOHI YacTuHI BiaOyBa€eTbCS NPAKTUYHO NOBHE NEPETBOPEHHA METaHOsy B MeTaHasb,
BMXig MeTaHony ctaHoBUTb 94%, a B afiabaTnyHi YacTuHI BigOyBaeTbCS JOOKUCHEHHS Ta
noBHe nepeTBopeHHs A0 98%. Takok Oynu OTpuMMaHi 3anexHOCTi KOHUEHTpaLliv
peareHTiB i NPOAyKTiB, Npodini TemnepaTypu Ta 06’eMHOI BUTPaTH Big 06’eMy pekTopy.

(1]
2]
[3]

[4]
[5]
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LBH3 «YkpaiHcbkuli 0epxxasHul XiMIKO-meXxHOs02i4HUU yHisepcumemy

YKPAIHA

KonicHi nnatgopmMmn 3HaxoasaTb WMPOKE 3acTOCyBaHHA B HaraTbox obracTsax
AiSNbHOCTI  NIOAWHK, po3pobKka CUCTEM aBTOMATMYHOINO YMpaBfliHHA TaknMu
ob’ekTamu € nowmpeHoto 3agadeto [1]. Cepep icHyr0UMX KOMICHUX NaTopmMm MOXKHa
BUAOINUTN OBOKOSIiCHI 6anaHcytoui nnatgopmu. BoHn oTpumanu 3acToCyBaHHA B
SKOCTi OCHOBWM Aans poboTiB Ta TpaHCcnopTHMX 3acobiB. Ha BigMiHY Big
YOTUPUKOSICHMX  NnatdopM, ABOKOMICHI MOXYyTb Matu Ginblwy BUCOTY,
3abeaneyvyoum npuv UbOMY Oinblly MaHEBPEHICTb Ta CTiNKICTb. [1BOKOMICHI
BanaHcytodi nnaTopmMun ABNAKTL COOOK HENIHIMHI HECTINKI cCUCTEMU, LOCHILKEHHS
AKX [O03BONSE BignpauloBaTh Pi3Hi perynatopu i MeToam ynpasriHHA, SKi B
noganbLliomMy MOXYTb BYTM 3aCcTOCOBaHI 40 iHWKX 06’eKTiB.

3agadeto aBTOMATU30BAHOrO ynpasniHHA ©GanaHcyo4vo nnatgopmor €
3abeaneyeHHs CTIMKOro CcTaHy piBHOBaru nnatopmMy B MPOCTOpPi, SK B CTaHi
CMOKOl, Tak i mig 4ac pyxy [2]. YnpaBniHHa 6GanaHcyto4dot nnatdopmol B
OinbWoOCTi BMNAAKiB MOXe 3aincHoBaTtucsa 3a  pgonomorow [, niHinHO-
KBagpaTUYHOro, HeuiTKoro perynatopa abo ix noegHaHb. Perynioowuui BAnvs
HanpaBneHoO Ha 3MiHy 4acToTM | HanpsiMKy ob6epTaHHA enekTpPoLBUryHIB
BGanaHcytoyoi nnatcgopmu, ona 3abesneveHHs 11 CTINKOro CTaHy piBHOBarm B
NPOCTOPi, KOMMEHCYIOUN BIiOXUNEHHA UeHTpa Baruv nnartgopMn Big TOYKM
piBHOBaru [2].

Ana nigBuMLEHHA SKOCTI aBTOMATM30BAHOro YynpasniHHA 6GanaHcyr4doro
nnaTgopMolo, LWSXoM BUOGOPY ONTUMAanbHOrO anropuTMy YNpaeMfiHHA Ta
po3paxyHKy napameTpiB WNOro HanawTyBaHHS, 3arnporoHOBaAHO BWKOHATU
MOAENIOBAHHA  CMCTEMM  aBTOMATU3OBAHOro  ynpaeniHHA  6anaHcyr4oro
nnatdopmoto. [na uboro HeobxigHO po3poduTn mMatemaTuyHe 3abe3nedeHHs
cMCTeMM ynpaeniHHS 3a MaTeMaTUYHOK MoAennto 06’ekTa ynpaBniHHS.

3 wMmatematudHOi TOYkM 30py OanaHcytova nnatgopma Moxe OyTu
pO3rnaHyTa y BUrNA4i 3BOPOTHOrO MassTHMKa 3 TOYKOK NiABicy Ha koneci (puc. 1).
3BOPOTHMI  MasATHMK € KMacCU4HOK 3ajayerd B AuMHaMmiui i Teopil
yrNpaBsIiiHHA | LWMPOKO BMKOPUCTOBYETBLCSA K €TanoH Afs TeCTyBaHHA anropuTMmis
yrnpaBniHHSA.
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Puc 1. 3BopoTHU MasATHUK 3 TOUKOIO NiaBicy Ha Koneci
m, — Maca MasimHuka, my — mMaca Kosieca, L — 0oexuHa MasimHuka,
r — padiyc kosieca, 6 — Kym Mi>kK MasimHUKOM ma 8epmuKasibHO PsMOL0,
@ — Kym rnogopomy Koseca 8iOHOCHO (i020 104amkKo8020 MOJIOKEHHS,
My — MOMeHm dguayHa

[1lna cnpolueHHs1 po3paxyHKiB 3HEXTYEMO TEPTSM, MPYXHICTIO BCiX €NEeMEHTIB,
a TaKoX BBaXaTMMEMO, L0 KoJfieca 3HaxoOsaTbCs B TOYKOBOMY KOHTaKTi 3
MOBEPXHEI | pyXxalTbCs MO Ui NoBepxHi 6e3 KoB3aHHSA i MONepeYHoro 3cyBy.
PiBHAHHSA pyXy 3BOPOTHOrO MadATHMKA, 306paxxeHoro Ha puc. 1, MOXHa NnpeacTaBuTh
y HacTynHomy Burnsagi [3]:

rcos(6)Lm pé + rz(m ot 2mwj¢— rsin(9)0%Lm o =My (1)

geos(@)Lmpr —mpgLsin(6)+ 2mpL267:0 2)

Ha ocHOBi OTpuMMaHMX MaTeMaTUYHUX PIBHAHb, LLUO OMUCYKTb AUMHAMIYHI
XapakTepUCTUKM cuctemm moxe Byt cTBopeHa modenb B cepeposuwi Simulink
nakety Matlab. OgHak BOHO He 3aBXau 3a0BOSIbHSAE iHTEpPEC B OTPUMaHHI JaHUX
MOZEIOBAHHA B PEXMMI peanbHOro Yacy 3 BUKOPUCTaHHAM TPUBUMIPHOI BidyanbHOI
AVWHaMIYHOI KOMMOHEHTU mogeni. Ona BupileHHA uiel npobnemn Moxytb 6yTu
3aCTOCOBaHi cepefoBuLLa TPUBUMIPHOrO MOAENOBaHHS, B TOMY YMCIi cepefoBuLLa
po3pobkn irop [3]. Bisyanisauia noBediHkn mMoaeni B peanbHOMY pexumi 4vacy
A03BOMd€E iMiTyBaTM cuTyauii B3aemogii o6'ekta ynpasniHHA Ona Pi3HUMX YMOB
ekcnnyaTauii 6anaHcyro4oi nnatopmm i AN BUPILLEHHSA KOHKPETHUX NOCTaBMEHNX
3aBgaHb. Takox, B npoueci Takoro 3D mopentoBaHHA [OCHIOHWKY HadaeTbCA
MOXIUBICTb B pPEeXMMi aBTOMATM30BaAHOIO 3BOPOTHOrO 3B'A3KY MaTeMaTUYHOI
mMoaeni i peanbHoro o6'ekTa ynpaBfiHHA YyOOCKOHanwBaTU BigOMI anroputmu
ynpaeniHHA peanbHUMKU NnaTgopmMmamu.

MogentoBaHHS CMCTEMU ynpaBniHHA 6anaHcy4o NnaTdopMoro 403BONUTL
BU3HAYNTU ONTMManNbHUA anropuTM ynpasriHHA Ta po3paxyBaTv NOro napameTpu
HanawTyBaHHS, po3pobuTu nporpaMmHe 3abesneyvyeHHs, Wo peanisye Len anroputm
aBTOMaTM30BaHOro ynpaeniHHs 6anaHcyo4o nnaTtopmMoto.
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YKPAIHA

OpHieto i3 3HaYyLWKMX ranysenm xapyoBol NPOMUCHOBOCTI YKpaiHM € MOJSIoYHa
ranysb. [poaykuis MONOYHOI ranysi 3arMMae BaXiuMBe 3HAYEHHS Y CMOXWUBaHHI
HaceneHHsa. BMPOBHMKM MOSOYHOI MNpOoAyKUiT BEnuKy yBary MpuainsoTb SAKOCTI
roTOBOI MPOAYKUiT 3a paxXyHOK 3MEHLUEHHS MOTOYMHMX Ta MNPOMDKHUX BUTpaT,
NiaBULWLEHHS e(eKTUBHOCTI (DYHKLIOHYBaHHS MOJIOKO3aBOAYy, WO Yy CBOK 4epry
npu3BoauTb A0 36inNblUEHHA BMXO4Yy [OTOBOI NPOAYKUil Ta 3MEeHLWEHHSA i
cobieaptocTi. OcobnuBa yBara HanpasfeHa Ha KOHTPOSib SIKOCTi CUPOBMHM, LLO
HaOXo4MTb Ha BMPOOHMLTBO, Ta KOHTPOSb SIKOCTi FOTOBOI NpoAykuii. Tomy, BUHMKaE
notpeba y nigBuLLEHHI onepaTMBHOI BUPOOBHUYOI iHGOpMaUii LWOoOAO0 KOHTPOSIO
TEXHOMOorivYHMX napameTpis npouecy [1].

BupobHMLTBO MOMOYHOI NPOAYKLIT HAaNeXxuTb 4O TEXHOSOMYHOIrO KOMIMMEKCY,
WO XapakTepusyeTbCsd 3MiHHMMKU napametpamu. [1pu npoBefeHHi TeXHOMNOTrYHUX
ornepauin, 3MiHHMMA Aianas3oH TEeXHOMOrYHUX napameTpiB 403BOMSE NPOBOAUTU 1X
TakuMm 4mHOM, WO6 3abe3neyntn MakcumarnbHy eqEeKTMBHICTb (PYHKUiIOHYBaHHSA
poboTn niHii B UinoMy. Ane HasABHICTb Takoro AianasoHy 3MiHHMX napameTpiB
YCKIagHIo€e 3afadi KoopamHadii, onTumisauii Ta NporHo3yBaHHs poboTH BUPOBHNYOT
NiHiT [2]. Ons BupiweHHs Takux npobnem BapTo 3aCTocyBaTh CUTYaLiMHO-CLLEHAPHUN
nigxig [3], wo6 BU3HaA4YMTK BUPOBHUYY CUTYaLLit0, OLIHATM MOXITMBI CLeHapii pO3BUTKY
Ta 06paTn HaNKpaLLMI TEXHOMOTIYHUIA PEXMM.

BupobHmutBo BepwkoBoro [4,5] Macna XxapakTepusyeTbCs  CKnagHoH
CTPYKTYPOIO BUPOBOHMYOro npouecy, AKMnM MICTUTb Y CBOEMY CKNafi BESUKY KiNbKiCTb
B3aEMOMNOB’A3aHMX anaparis, Wo 06’ eqHYy0TbCS MaTepianbHUM, | EHEPreTUYHUMK Ta
iHbopMauiHUMK  NMOTOKamMK. TOMy BapTO 3acTocyBaTW €fleMEHTU CUCTEMHOIO
aHani3y TeXHOMOrYHOro npoLecy, a came Teopito rpadis. Teopia rpadis — ue po3ain,
WO 3aMMaeTbCA BMBYEHHAM 0OCOGNMBOrO BUAY CTPYKTYyp — rpacdis, sKki
BUKOPUCTOBYIOTbCA ANA MOLENOBAHHA NMapHMX BigHOWEHb Mk 06’ektamn. TobTO,
rpadou 003BOMATL MPOBOAUTU BidyasribHY ifIIOCTPALUi0 AaHMX Ta BiOHOWEHb MiX
HUMU [6].
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[nsa BMpoGHULTBaA BEPLUKOBOro Macna rpadgoBa mofenb Bigobpaxae isnyHy
CTPYKTYPY TEXHOMOrYHOI MiHiT Ta MaTepianbHi 38’3k MK HUMW. [10 KOXHIA cxeMmi
MaTepianbHUX NOTOKIB TEXHOMONIYHOT MiHiT OyayeTbcs AesKknin opieHToBaHUN rpad, B
SKOMY BepLMHaMW BUCTYNaKTb TEXHOMOrYHI JflaHkM, a gyramum — HfaHuiorm
NEpPEMILLLEHHSA MOTOKIB MK HUMWU. TEXHOMOriYHi NaHKn MoXyTb OyTn 3006paxeHi sk
OOMH TexHonoriyHMi anapat abo £k rpyna anapatiB, TO6TO BignosigatTn
posranyxeHin abo 3ropHyTin cTpykTypi. CTyniHb Takol geTtanisauii 3yMOBIOETLCS
iEpapXxidyHNM piBHEM CUCTEMM Ta NPU3HAYEHHAM rpada, Wo po3pobnseTbes.

pachoBa Mopenb 3aranbHOI CTPYKTYpU BUPOOHMUTBA BEPLLKOBOro Macna
METOAOM NepeTBOPEHHS BUCOKOXMPHUX BepLuKiB (BXXB) nokaszaHa Ha puc. 1. YMOBHI
Nno3HayeHHs BeplMH rpada npueedeHi B Tabnuui 1. OCHOBHMM 3aBOAHHAM
CUCTEMHOIO aHanisy € BUABMNEHHS Ta BM3HAYEHHS 3aB’A3KiB, AKi YTBOPKOTLCS MiXK
erleMeHTaMm TEXHONOrYHOro npoLecy.

MOJIOKO

dacopane . MacIo . TaxTa
Macio

Puc. 1. F'pacdhoBa Mogenb TeXHOMOriYHOro Npouecy BUpoOHUUTBA
BepLuKoBoro macna merogom BXXB

Tabnuys 1
BignoBigHicTb BepLUUH rpaca TeXHOMoriyHin cxemi
BepuwwnHa TexHornoriyHa naHka BepuwunHa TexHonoriyHa naHka
rpada rpada
1 Baru 9 Cenapartop 45is BEpLLKIB
2 lMNpunmansHa BaHHa 10 Banna ona BXXB
3 lMnactnHyacTmn 11 PoTauinHmn Hacoc
TENNOOOMIHHMK
4 Cenapatop 12 MacnoyTBoptoBay
5 Tpybyactui nactepmsatop 13 Baru
6 HesonopaTop 14 Oxonopxysay nnacTUH4YacTum
7 Hacoc 15 EMKiICTb NS pe3epByBaHHS
BEPLUKIB
8 HanipHuin 6ak

8351mo i3 [5]
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Ha ocHoBi rpada 6yayetbca 6asosun nporpad. Ana nobygoBu 1Moro
NPOBOANTLCA PeTeNbHUN aHani3 TEXHOSMOrYHOT NiHil Ta BUAINAIOTLCA: onepadii, sKi
BiOyBalOTbCS; pecypcn, AKi 3afisHi Ans NpoBeAeHHA onepadii; uini, aki HeobxigHo
npw UbOMY AOCArHYTU. Pe3ynbTaTtomM Takoro MogerntoBaHHs € TabnuyHi nporpadu ta
MOXIMBICTb BMU3HAYEHHS ONTMMArbHOrO CLEHapito pO3BUTKY cuTyauii. Bce ue
A03BONMUTL  NIABULNTN  eEKTUBHICTb  (PYHKUIOHYBAHHA  MiHii  BMPOBGHMLTBA
BEPLLUKOBOro Macra, 3MEHLUTU YaC Ha MPUMAHATTS YNpaBniHCbKMX pilleHb Ta
3MeHLWNTN cobiBapTiCTb rOTOBOI NPOAYKLIii.

Cnuncok BUKOpUCTaHUX axepen:
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OBIr'PYHTYBAHHA OOUINIBHOCTI BUKOPUCTAHHA
FENIAHOBOI KAMEAI Y CKITAQI COYCIB TA HAIMNOIB

AHppeeBa CBiTnaHa CepriiBHa
KaHL. TEXH. HayK, OOLUEHT Kadbeapu XxapyoBMX TEXHOMOTIT B peCTOpaHHIn iHgyCTpil
Xapkiscbkuli OepxxasHull yHigepcumem xap4yg8aHHs ma mopeieni

NMuBoBapoB €BreH NaBnoBuy
OOK. TEXH. HayK, BMKNagay kaenpu xap4yoBmnx TEXHONMOTIT B peCTOPaHHIN iHgyCTpil
Xapkiscbkuli OepxxasHull yHisepcumem xap4dysaHHsi ma mopeaiesi

YKPAIHA

OpHieto 3 npobnem, WO BMHUKAKOTb MPUM OTPUMAaHHI COYyCiB Ta HanoiB i3
BMKOPUCTAHHAM HanoBHoBauiB (NogpibHeHi OBOYi, 3eneHb, NnoAoBO-ArigHa
CUPOBMHA, a TaKOX HaCiHHS) MOPOLLKONOAIGHMX EKCTpaKTiB, € iX HecTabinbHa
KOHCUCTEeHUiss (OocigaHHs 4acTOK HarmoBHKOBada) B npoueci 36epiraHHs abo
MexaHiYHoro BnnuBy. TOMy [O CKragy COYCiB Ta HanoiB BBOAATb rgpoOKONoian
(renaHoBa Kamigb, KCaHTaHOBaA KaMifb, KappariHaHW, NEeKTUHW Ta iH.), sKi TakoX
3abe3neyyoTb  NPOAYKLID  KOMMSIEKCOM  KOPUCHUX  BnactMBocTen. Havaci
KOPUCTYETbCS NOMUTOM reflaHoBa KaMmidb, Ky BUKOPUCTOBYIOTb TiflbKW Af151 COYCIB i
HanoiB i3 3BaXXeHUMW HarnoBHOBavYamu [1; 2].

lenaHoBa kamigb (Gellan gum, rennaH, E418) — ue nonicaxapug, SKuin
NPOAYKYETbCS MikpoopraHiamammn Sphingomonas elodea (paniwe Pseudomonas
elodea) i B NpoMXCIOBOCTI BUXOAUTb AK MNO3aKMiTUHHUI NPOAYKT [3; 4].

Xapaktep BnacTMBOCTEW renaHoBOI Kamefi [O3BOSISE BIiAHOCUTU  XiMiYHI
CMONyKn 40 PEeYOBUH, LLIO BONOAiTE 3ai6HOCTAMM cTabinizaTopa, reneyTBoproYoro
areHTta, a TakoX 3arywyBada. BigMiHHI XiMiYHI BNacTUBOCTI reflaHoBOl Kamepi
aonomaratoTb 36epiraT NepBiCHY KOHCUCTEHLO Xap4oBoi cuctemu [5]. 3aranbHa
XapaKkTepucTrka renaHoBoi kKameai HaBegeHo B Tabnuui 1.

Tabnuus 1
3aranbHa XxapakTepucTuka renaHoBoi Kamegi
HainmeHyBaHHS NokasHuKa XapakTepucTuka
HasBa xapu4oBoi go6aBku "enaHoBa kamigb
E-iHoekc E 418
CtpykTypHa dopma H,OH
7P HHO MO
O
O
H,OH
L —n
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[podoexeHHss mabn. 1
HarimeHyBaHHA NOKa3HuMKa Xapakrepuctuka
XimiyHa Ha3Ba enaH

onycTumMe AeHHe CrnoXUBaHHS
Rony A He Bn3HayeHo

(ADJ)
MakcumanbHum piBeHb
BUKopucTaHHs ao6asku (MUL) | 10 r/kr okpemo abo B kombiHaLi
Hebes3neyHictb no MH-98 BiocyTHe
lenaHoBa Kamigb He pPO3LWENETbLCA | He
MeTaboni3am Ta TOKCUYHICTb BCMOKTYETbCH, BOHaA 36inblUye KinbKiCTb BUAOINEHUX

doekanin i nokpawlye NpoxXigHIiCTb KNLLEYHMKA.

a) NnpupoaHa, CUNbHO aueTUNbOBaHa;

©) 4acTkoBO AeaueTunupoBaHa Jyrom, po3yvMHHa B
rapsidii Boai;

B) AeaueTunnpoBaHa YMCTa, ocagKkeHa CNMPTOM.

ToapHi hopmun

IcHye pgBa TvNM renaHoBOl Kamegi: refi, CTBOPEHIi Ha  OCHOBI
HU3bkoaueTunoboBaHoro (HA) renaHy BuXogsTb flaMKMMuK i TBepaAWMMU, ToAi €K
BUcokoauetTunboBaHnn (BA) yTBOproe enactuyHi i npyxHi. Ona oTpumaHHs
YHiKanbHUX TEKCTYP MOXHa BUKOPUCTOBYBaTM 0bmnasa BUAM B Pi3HUX Nponopuisix.

"enaHoBa kamigb B OCHOBHOMY CKIaJa€TbCs 3 [MHOKO3W, IMI0KYPOHOBOI KUCNOTU
i pamMHO3M y MONbHOMY BigHOWeEHHI 2:1:1. Bes3niy GionoriyHMX nonienexkTponiTis,
Hanpuknag, renaHoBa, XxaHTaHOBa | KypAnaHoBa kame[i, KapareHaH, arapo3a MalTb
XKOPCTKMM Kapkac MOMeKyn, WO Npu3BoauMTb A0 (POPMYyBaHHS arperatiB i rento y
BOAHOMY PO34MHi BXe MpY KOHUEeHTpauisx nonimepy 6nussko 4 % i Temnepatypax
mMeHwe 30 °C [6]. MikpocTpykTypa BOLHMX pPO34YMHIB reneyTBoproYa
nonienekTponiTieB Mano BMBYeHa. 30Kpema, HeBigOMiI po3mipu i bopma arperarTis,
porb rigpaTHMx 060NOHOK y cTabinisauii BOAHEBMX 3B'A3KIB MK MakpoMOieKkynamm
B arperaTax.

ToBapucteo «banTiicbka xapyoBa KOMMaHig» npeacraBnse Ha yKpaiHCbKOMY
PUHKY rennaHoBy kamigb koMmnaHii «CP Kelco».

B Tabnuui 2 HaBegeHO 3aranbHy XapakTepPUCTUKY OCHOBHMX @i3MKO-XiMIYHUX
BnacTmBocTen renaHoBoi kameni «CP Kelcoy.

Tabnuus 2
XapakTepmucTnka oCHOBHUX (Pi3UKO-XiMiYHUX BNaCTUBOCTEN renlaHOBOI
kameni komnaHii «CP Kelco»

IMokasHuK XapakrepucTuka
1. 3oBHiLLHIN BUrNAS, YKoBT0-6innii nopoLok
[o6pe po3umHseTbes y rapadvin Bogi. CepegHbo po3ynHHa B
2. Po3uunHHicTb XOMnoAHin Bodi (aucnepryBaHHs). Hepo3ynHHa B OpraHiyHmnx
PO34YUHHUKAX.

3. l'eneyTBOpIOtOUI

; MposiBnsie Npy OXONOLXKEHHI.
BNaCcTUBOCTI

MposinstoTbea Npu KoHueHTpauii 0,05 %. Taki reni cTinki go
po3pisy, ane gyXe CXunbHi O CMHEPe3ucy.

5. MiuHicTb, TBEpAicTb 3anexuTb Big NPUCYTHOCTI iOHIB KanbLilo Ta iHWKWX Conen.
renis
6. BnactusocTi kamepqi B Kamigb, ska MIiCTUTb aueTUnbHYyl T[pynn, € XOpOoLUUM
3anexHOoCTi Bif CTyNneHwo 3aryCTHMKOM 3i Crnabkumu KenwwyumMu BRaCTUBOCTAMM.
aunTentoBaHHs [eaueTunmpoBaHa Kamigb — XOpOLUNIN AparneyTBoproBay.

pH cepefosua Big 3,0 oo 10,0

4. CTinKicTb renis
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3aCHOBYOUYMCb Ha OOCHIMKEHHI BNAaCTUBOCTEN renaHoBol kKamei, 4oCnigXeHO
OOUINBbHICTb  BMKOPUCTAHHSA HU3bKOALETUIbOBAHOI HEOYMLLIEHOI Kamedi cepil
«Kelkogel® LT 100», komnaHii «CP Kelco». BusHadeHo pauioHanbHi ymMoBU
OAEPXXaHHSA MOAENbHUX CUCTEM, 30Kpema, KOHLEHTpauito renaHoBoi kameqi, pH
cuctemMm Ta BMICT uykpy 6inoro. [loBegeHo, WO MOAEMbHI CUCTEMW Ha OCHOBI
BMCOKOALIETUINMbOBAHOT renaHoBoil KamMeai, He BiAnoBigatoTb TEXHOMNOMNYHMM BMMOram
Ansa GinbWOCTi BUAIB COYCiB Ta HaMOIB BHACMIAOK HEBIAMOBIAHMX OPraHoNenTUYHMUX
MOKa3HUKIB (MYTHICTb, HE NPO30PICTb), @ TaKoX NiABMLLEHA B’A3KICTb 3a paxyHOK
HU3bKOT KOHLIEHTpaLlil.
Tabnuys 3
PauioHanbHi napameTpu oaepXaHHA MOAENbHUX CUCTEM, O (hOPMYIOTb
CTPYKTYPHO-MeXaHi4Hi BNIaCTUBOCTi COYCiB Ta HanoiB
BxigHi napameTpu Oga. PauioHanbHi napameTpu
BUMIpY

Ons coyciB | Ans Hanois

Temnepamypa 2enneymeopeHHs1 2es1aHo080i kamedi
enaHoBa Kamigb BMCOKOALETUIbOBaAHA
HeounweHa «Kelkogel® LT 100»

["enaHoBa Kamigb HU3bKOAUETUNbOBaHa
HeouuweHa «Kelkogel® LT»

"enaHoBa Kamigb HM3bKoaLEeTUITbOBaHA OYMLLIEHA
«Kelkogel® F»

KoHueHmpauisi 2enaHoeoi kameodi

'enaHoBa Kamigb BUCOKOALIETUNbOBaHa
HeouumweHa «Kelkogel® LT 100»

"enaHoBa Kamigb HM3bKoaueTUIboBaHa
HeounweHa «Kelkogel® LT»

"enaHoBa Kamigb HMN3bKOALLETUITbOBaHA OYNLLIEHA

70...80

°C 45...55

45...55

0,50...1,00 | 0,01...0,03

% 0,75...1,50 | 0,05...0,07

1,0....2,00 | 0,05...0,07

«Kelkogel® F»
pH cucmemu dnsi popmysaHHsI cmpykmypu MoOesibHOI cucmemu
lenaHoBa Kamigb BMUCOKOALIETUIIbOBaHA 25 35
HeounweHa «Kelkogel® LT 100» W
enaHoBa Kamigb HU3bKOaLETUIbOBaHa H 35 45
HeounweHa «Kelkogel® LT» P D
["lenaHoBa Kamigb HM3bKoALETUNbOBAHA OYMLLEHA

3,5...4,5
«Kelkogel® F»
KoHueHmpauisi uykpy 6ino2o onsi hpopmMyeaHHs1 cmpykmypu MoOesibHOi cucmemu
"enaHoBa Kamigb BMCOKOALleTUNboBaHa 5 20 10.. 35
HeounwieHa «Kelkogel® LT 100»
"enaHoBa Kamigb HM3bKoaLeTUnboBaHa % 5 15 10.. .40
HeouneHa «Kelkogel® LT»
"enaHoBa Kamigb HM3bKoaLEeTUITbOBaHA OvNLLIEHA 5 15 10. .40
«Kelkogel® F»

BucHoBKU. Hwu3bkoaueTunboBaHa HeOYMLIEHA KaMidb MNPaKTUYHO He
BIQPI3HAETLCA 3a CTPYKTYPHO-MEXaHIYHUMU BIIaCTUBOCTAMU Bif OYMLLEHOI Kameai,
ane X nig 4Yac OXONIOPKEHHSI YTBOPKKTLCA OOCTATHbO B’A3Ki reni, WO MOBINbHO
PO3TiKaTbCH HA FOPU3OHTAsbHIA MOBEPXHI

TakmM 4YMHOM Ha OCHOBI NPOBEAEHMX [OOCNIQKEHb BCTAHOBMEHO, WO
ONTUMarnbHUM 3aryCHUKOM Ta cTabinizdatopom Ans coyciB Ta HanoiB i3
HanoBHOBa4YaMn € H1U3bKoaLeTUNboBaHa renaHoBa kamigb«Kelkogel® LT».
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ONTUMI3ALIA KOH®IFYPAUII ENNEKTPOMEPEXI
METOOOM MO KOHTYPHOI ONTUMISALII

HDonuHiok CtaHicnaB IropoBuvy

3000yBay BULLOI OCBITU GaKynbTETY efIeKTPOEHEPrOTEXHIKM Ta aBTOMaTUKK
HauioHanbHUl mexHi4Hul yHisepcumem «Kuigcbkuli nonimexHiyHut iHcmumym
im. leopsi CikopcbKo20»

HAYKOBWI KEPIBHUK:

BaxeHoB Bonoaumup AHapinosuy
KaHouvpaT TexHiYHUX HayK , OOUEHT
HauioHanbHul mexHiyHul yHisepcumem «Kuigcbkull nonimexHiyHul iHcmumymy

YKPAIHA

AHomauis. B Oucepmauii posansdaembcsi numaHHsa 6ubopy onmumarsbHOI Mepexi
mMemodoM MOKOHMYyPHOI onmumi3zayii ma po3paxyHOK pexumie pobomu Mepexi.
AkmyarnbHicmb memu. [1id yac npoekmyeaHHsI 0OHUM i3 OCHOBHUX 3a80aHb € Onmumi3auyisi
KOHGbiaypauii enekmpomepexi, wob docsamu MakcuMaribHO MOXI/IU8020 E€KOHOMIYHO20
egekmy, He nopywyoYu rnpu yboMy mexHiyHi eumoau. Memoto mazicmepcbkoi ducepmau,ii
€ onmumi3zauis mMepexi MemodoM MOKOHMYPHOI onmumi3dayii ma po3paxyHOK Pexumis
pobomu wmepexi. O6'ekm OocnidxeHHs: po3nodinbya enekmpudyHa Mmepexa 110 KB.
lMpedmem docnidxeHb: onmumizauisi KoHebicypauil mepexi. Memodu docridxeHHs1. Memodu
meopemuy4YHUX OCHO8 €eNIeKMPOMEXHIKU ma efIeKmMpUYHUX Mepex, MamemamuyHe
Modesnto8aHHs, YUcesibHi MemoOu PILUEHHST HEMIHIGHUX CUCMEeM PiGHSIHb.

OnTtumisauito KoHdirypauii enektpomepexi 34iIMCHUMO 3 BUKOPUCTAHHSM
MeTOo4Yy NOKOHTYPHOI onTuMisaLlii.

Y BUXiOHIN enekTpoMepexi BUOINAEMO AEpeBO, sSKe npeacTtaBnse coboro
3B’A3aHy PO3iMKHEHY Mepexy. Bci rinkn, ki Hanexxatb Mepexi Ha3nBalTbLCH Ayramu.

[yrn 3, Skux ckrnagaeTbcsl AepeBo NO3HAYaEMO iHOEKCaMU 1=12,..,L

Ha3MBalTbCA XopAaMu i MO3HaYyalTbCs iHOEKCaMU k=12,..K. Y Bunagky
aofaBaHHs 6yab-aKol Xxopau 0O OepeBa enekTpoMepeXi YTBOPETLCS KOHTYp. 3a
He3anexHi 3MiHHI MPUAMAEMO HaBaHTaXXEHHA XOPA eNeKTpoOMepeXi, K 3anexHi —
HaBaHTaXXeHHS Oyr, WO YTBOPKOKTb AEPEBO.

Mpunmaemo, WO HaBaHTaXXeHHSA BCiX xoph piBHe Hynto. [MoTim, B pesynbTari
3MiHW NOTYXHOCTI, Oyab-akoi K-i xopan MOXxHa 3HaNTU MiHIMYM yHKUiT 3aTpar
HeobXigHMX ONSA CNOPYAKEHHS | eKcnyaTauil LibOro KOHTYpY:

* lHWi gyru

V. (P)=V.(R) 2 Vi(R),

leM,

P

V (P . . . .
de « ma K( K) - 8i0rogidHO, HasaHMaXkeHHs i 3ampamu K-i xopdu;
K - MHOXUHa ycix 0y2 KOHmypy, IKUU 8UHUKaE iCIIs1 8KIMIOYEHHS K-i' xopou;

i I - HagaHMaXxeHHs I -I Oyau, wo 3anexumse 8i0 HagaHMaxxeHHs K-i xopou.
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[na 34inCHEHHs onTMMI3aLii KyCKOBO-MIHIMHOT (PyHKUiT JOCUTb PO3rNAHYTU i
KPUTUYHI TOYKW. Lle TOYkM B OKpyry, SiKMX 3HA4YeHHs (PYHKUii He 3MeHWwyeTbCs. B
HaWoMy BUNAgKy KpUTU4YHI ToukM OyayTb BigNoOBigaTWM HYNbOBOMY 3HAYEHHHO
HaBaHTaXeHHSA xopaun abo ayr KOHTypy. ToMy Ans 34INCHEHHS ONTUMI3aLii KOHTYpY
AOCUTb BUKOHATM NOPIBHAHHS OUCKOHTOBAHMX 3aTpaT Af1s pexumiB poboTu, B SKUX
HaBaHTa)XeHHs ofHiel i3 ayr abo xopamn piBHE HyI0. AKWO PO3rnsiHyTi € KOHTYpU €
HEB3aEMO3B’A3aHMMN, TO MpoLEeC ONTMMI3aUil 3aBepLUYETbCA MiCNs BMKOHaHHSA K
KpOKiB. Ane B peanbHUX YMOBax AesiKi yry HanexaTb A0 KifTbKOX KOHTYpiB. ToMy rpu
BUKOHAHHI ONTMMI3aUil OAHOro KOHTYPY 3MIHIOKTLCSA YMOBU A5 ONTUMI3aLii iHWNX
KOHTYpIB, WO NPUBOANTbL A0 HEOOXIOHOCTI 34INCHEHHS iTepauinHOro npoLecy noLuyky
eKCTpemMymy.

AKW0 HaWMeHWi AOWCKOHTOBaHI 3aTpaTu BiAnoOBidaldTb pexumy, B SKOMY
HyNbOBE HaBaHTaXeHHs Ma€ ayra, TO BUKOHYETbCA 3MiHA CUCTEMMU He3anexHuX
3MiHHMX. XopAy BKIOYalTb B CKNag Aepesa, a ayry BigHocATb 4O xop4. B iHwomy
BUNAOKy O4Ha 1 Ta cama Aayra Afisi O4HOro KOHTYpY Moxe ByTn po3iMKHEHO, a Angd
IHLLIOro — 3aMKHEHO10.

[ani npuBegemo anropMtM BUKOHAHHSA METOAY MOKOHTYPHOT ONTUMI3aLil:

1. Y BuxigHin mepexi Buainsgemo gepeso. [lyrn, 3 skUx CKnagaetbCa OePEBO,

No3Ha4yalTbCs  iHOEeKcamm |:1’2""’|, a xopou — iHOeKkcamu k=12,...K.

[MPUpIBHIOEMO A0 HyNs HaBaHTaXEHHS BCiX Xxopa: P :0, k=12,...,K. 3apatoTb

k=1.

2. OnTumizyemo k-n koHTyp. BusHavaemo:

V(R =0)=min{V; (P, =0)/1eM,}.

Akwo V(R =0)<V/(P.=0) , TO A4S151 BAKOHAHHSI HAcTYMNMHOro KPOKy npouecy
onTumizadii gyry | npunmaemo, sik xopay, a k-y xopay BigHOCMMO [0 cknagy aepesa.
[Onsa iHWuXx BMNaOKiB cUCTEMA He3aneXHUX 3MIHHUX 3anuiiaeTbca 6e3 3MiHW.

Mpuitmaemo R=0,

3. AKLWO po3rnsHyTO BCi KOHTYpU enekTpomepexi k=K, To BUKOHYIOTb N.4. AKWwo
PO3rISHYTO He BCi KOHTYpW, TO 3MiHIOOTb MOTOYHUI iHOEKC KOHTYpy Ha k=k+1 Ta
nepexoasaTb o n.2.

4.Y BynagkKy 3aMiHW B cKnagi fepesa Ta Xop4 Ha Uukni onTumisauil, npummaroTb
k=1 i nepexoasaTtb A0 N.2, 9KLLO Hi, TO — 4o n.5.

5. KiHeupb.

KpuTepiem 3akiH4€eHHSI BUKOHAHHS anropuTMy € NMOCTINHICTb CKnagy Aepesa Ta
Xop4 nicnsa 34iMCHEeHHA UMKy npouecy onTtumisauil. [Ona 3aranbHOro BuNagky,
iTepauinHui npouec onTMUMI3aLil 3aKiH4yTb, KON BUKOHYETBCHA YMOBA:

’V(V‘l) —VV‘Sg,

Oe V - Homep Uukny npouecy onmumisauyi.

Ha puc. 1 npuBegeHa BuxigHa HagnuvLLKOBa CXeMa efIEKTPOMEpPEXi.
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Puc. 1. HagnuwkoBa cxema enekTpomMepexi

[nsa 3HaxoQKeHHA 3Ha4YeHHs! JUCKOHTOBAHUX 3BeeHMX 3aTpaT CKOPUCTAaEMOCH
3HangeHuMu y m'aTomy po3aini Bupasamu:

3. =0,079-P.

3. =159+0,054-P.

3AincHIEMO iTepauinHnin Npouec onTUMI3aLil KOHIrypauii enekrpomepexi.

[MepLuni KPOK.

B Hagnuwkosin mepexi xopaamu obnpaemo rinku 1-2, 3-4 t1a 4-5. Takum YMHOM
Oyaemo matu Tpu KOHTYpu. [1ns nepuoro KoHTypy rinku 0-1 Ta 0-2 € gyramu, a rinka
1-2 xoppoto; onsa gapyroro KoHTypy rinkm 0-2, 2-3 Ta 0-4 € gyramu, a rinka 3-4 xopaa;
ANs TpeTboro KOHTYpY rinkn 0-4 ta 0-5 € gyramu, a rinka 4-5 xopgoto.

CnoyaTtky pos3rngHemMoO nepwun  KoHTyp. B npoueci onTumisauii
HaBaHTaXXEHHS KOXHOI Tiflku No4YeproBo npunmMaemo piBHMM Hyn4. llicna 4oro B
OJEepXXaHin TakUM YMHOM pPO3IMKHEHIN Mepexi 3Haxoaumo noTopo3noain i
OWCKOHTOBaHI 3aTtpaTu HeobxigHi ona 6yaiBHMUTBa Ta ekcnnyatauii AinsaHok
enekTpomepexi. Pi3HOMaHITHI BapiaHTW MOTOKOPO3NOAiny B MNepLlloMYy KOHTYpI
nokasaHi Ha puc. 2.

Puc. 2 PisHomMaHiTHi BapiaHTU noTokopo3noAiny B NeplomMy KOHTYpi
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3Haxo4MMO 3HaYEeHHSI AUCKOHTOBaHUX 3aTpar.

3(0-1)=(1,59+0,054-P,)-1,+0,079-P, -1, = (1,59 + 0,054 -16) - 22 +
+0,079-44.22 =130,83 miuH.TpH;
3(0-2) = (1,59+0,054- P,) -1, + (1,59 +0,054- P,) -1, = (1,59 + 0,054 - 28) - 22 +
+(1,59+ 0,054 -44)-32=194,42 MiH.TpH;
3(1-2)=(1,59+0,054-P,)-1,, +0,079- P, -1, = (1,59 + 0,054 -16) - 32 +
+0,07928 - 22 =127,33 MIIH.TpH.

OpepkaHi 3Ha4YeHHs OUCKOHTOBAHMX 3aTpaT ANsi NepLUIoro KOHTYpy 3aHOCUMO

po tabn. 1.

AHaniz gaHux Tabn.1 nokasye, WO MiHiManbHi ANCKOHTOBaHI 3aTpatv B
nepLoMy KOHTYpi 6yayTb nicns BigKMOYeHHS rinku 1-2. OTxe, AaHUA KOHTYp CBOEI
KOHQpirypauii He 3aMiHHoE.

Tabnuus 1
OnTUMmi3alisa nepworo KOHTypy
. MoTyXHICTb, siKa NnepegaeTbcs, MBT
lNnka = = =
I-1 pexunm 11-n pexum -1 pexum
0-1 0 44 16
0-2 44 0 28
1-2 16 28 0
3, MINH. TpH 130.83 194.42 127.33
Mpouec onTumisauii iHLWMX KOHTYpIB HaBeaeHun B Tabn. 2-3.
Tabnuus 2
OnTumisauia Apyroro KOHTypy
. MoTyxHiCcTb, ska nepefaetbesd Yepes MJ1, MBT
lNnka = = = =
I-1 pexum 11-n pexum - pexum V- pexnm
0-2 0 54 28 48
0-4 54 0 26 6
2-3 28 26 0 20
3-4 48 6 20 0
3, MITH. TpH. 260.5 178.31 191.14 174.79
Tabnuus 3
OnTuMmi3auiss TPeTbOoro KOHTYpy
. MoTyXHICTb, sika NnepegaeTbca, MBT
lNnka = = =
I-1 pexum 11-n pexum -1 pexunm
0-4 0 13 6
0-5 13 0 7
4-5 6 7 0
3, MIH. rpH. 110.73 107.33 112.56

AHania gaHux Tabn.3 gae MiHiManbHi OMCKOHTOBaHi 3aTtpatv B TPETbOMY
KOHTYpI nicnsa BigkntoyeHHs rinku 0-5. OTxe, TpeTin KOHTYp Mae Taky KOHdirypadito:
rinkm 0-4 ta 4-5 gyru, a rinka 0-5 xopaa.
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Ockinbkn cknag KOHTypiB 3anuwueca 6e3 3MiH onTuMmi3auito KoHQirypauii

eneKkTpomepexi 3akiHdyyemo. Ha puc. 3 npuBegeHa ontuManbHa KOHirypadis
Mepexi.

[1]

[2]
[3]

[4]
[5]
[6]
[7]
[8]
[9]

[10]

Puc. 3. OnTumanbHa KoHdirypaudia enekrpomepex

Cnucok BUKOPUCTAHUX OXeperl:
FirieHiyni HopmaTtueu MH 3.3.5-8-6.6.1-20014. TirieHiyHa knacudpikauis npaLi 3a nokasH1kamu LKignMBOCTI
Ta Hebe3aneyHoCTi (hakTopiB BUPOGHMYOrO CepeaoBuLLa, BAXKOCTI Ta HaNpyXeHOCTi TPYAOBOrO MPOLECy.
08.04.2014.
Mpo 3aTBepaKeHHs Hopm 6e3nnaTHOi Buaadi cneLlianbHoro ogary, cnewianb-Horo B3yTTs Ta iHLLKX 3acobiB.
Haka3s [lepxaBHoro koMiTeTy YkpaiHu 3 Ha-rnsigy 3a oxopoHoto npaui Big 13.10.2007.
AHAOM 1.1.10-1.07-01. MMpaeuna ekcnnyatalii enexkTpo3axmcHux 3acobis. BcraHosmoe BuMOrM [0
noTpibHOro nepeniky enekTposaxmcHux 3acobis, 40 30epiraHHs, BUNPOOYBaHHS, NEPEBIpkM CTaHy Ta
KOPWUCTYBAHHS 3areXHO Bid YMOB npadyi.
HIMAONM 40.1-1.01-97 (QHAOIM 1.1.10-1.01-97). Mpasuna 6e3ne4HoOi ekc-nnyaTaLii enekTpoycTaHOBOK.
lMpaBuna ynawTyBaHHs enekTpoycTaHoBok (IYE-2017). Beegeni 21.07.2017.
[AHAOTM 0.00-1.03-02. Mpasuna 6yanosu i 6e3neyHoi ekcnnyaTadii BaHTaxo-NigiNManbHUX KpaHis.
HMAOIM 0.00-1.15-07. MNMpaBuna o0xopoHu NpaLi nig Yac BUKOHAHHS pobiT Ha BUCOTI.
BaxeHos, B.A. (1984). Mogenu ontumansHoro passutus aHeprocuctem. Kues: KIN.
Enektpuyi cuctemn Ta mepexi. (2009). PaitoHHi enekTpuyHi Mepexi: METOA,. BKasiBKM 10 BUKOH. KypCOBOTO
MPOEKTY 3 AMUCUMNAIHK Ans CTy4. YCiX )OpM HaBYaHHA Ta CTyf.-iHO3eMUuiB Hanpamy nigrotos. 6050707
«EnekTpoTexHika Ta enekrpotexHororii»: yknag.: B.M. Cyneimaros, B.B. Ynmxescokuin, O.M. AHkoBCbKa.
K. HTYY «KI».
Kauapse, T.JI. & Manenko, O.M.. (2016). MatematnyHi mogeni enekTpuiHux cuctem [TekcT]: Metog.
BkasiBku [0 BMKOH. MogynbHOI KOHTPONbHOI poboTH 3 AUCUMNAIHK ANS CTyA. AeHHOI dopMn Ta CTyA,.-
iHO3eMUiB HanpsIMKy MiaroToBkn «EnekTpoTexHika Ta enekTpOTEXHOMOri» nporpamu nNpodecinHoro
cnpsiMyBaHHs «EnexkTpudHi cuctemu i mepexix. Yknag. K. HTYY «KTl».



25. Dezember, 2020 ¢ Miinchen, Deutschland e 147

DOI 10.36074/25.12.2020.v1.48

ONTUMU3ALNA NAPAJNENBbHbIX
AINNTOPUTMOB GOLANG

Vozghryva H.Y.
Kharkiv National University of Radioelectronics

SCIENTIFIC ADVISOR:

Oliinik O.V.
senior lecturer of Software Engineering department
Kharkiv National University of Radioelectronics

UKRAINE

B HacTosilee Bpemsi OrpomMHoe KOnmMyecTBO 3agad TpebyeT 6Gonblion
NpoM3BOAMTENbHOCTU cUCTEM. BeCcKoOHEeYHO yBeNnnYMBaTb KONMYECTBO TPAH3UCTOPOB
Ha KpucTanne npoueccopa He no3BONAT  (U3NYECKME  OrpaHUYEeHus.
"eomeTpuyeckne pasmepbl TPAH3UCTOPOB HENb3st PM3NYECKN YMEHbLUATb, TakK Kak
NPy NpPEBbILEHMM BO3MOXHO [AOMYCTMMbIX Pa3MepoB HAYMHAKT MPOSBNATLCS
SIBNEHUS, KOTOpble He 3aMeTHbl Npu BOoNbLUMX pa3mepax akTUBHbLIX 3NIEMEHTOB —
Ha4YMHalOT CUNbHO CKa3blBaTbCA KBAHTOBble pa3mMepHble 3ddeKkTbl. TpaH3ncTopbl
Ha4MHalT paboTaTb HE NPaBUIbHO.

Takum obpasom, Ana Toro, 4Tobbl yBeNMYMBaTb MOLLHOCTb KOMMbHOTEPHbIX
cUCTeEM  MNpUXOAUTCA  UcKaTb  ApyrMe  cnocobbl. 3JTO  UCMONb3OBaHue
MYNbTUNPOLECCOPOB, MyIbTUKOMMBIOTEPOB. TakoW NOAXOL4 XapakTepuayeTcs
B6onbLWMM KONMYECTBOM MPOLIECCOPHbIX 3NIEMEHTOB, YTO NPUBOANT K HE3AaBUCMMOMY
NCNOSTHeHNe NoAsagady Ha KaXKaoM BblYUCIIUTENbHOM YCTPONCTBE.

Golang noowpsieT cneaywWUn noaxon, B KOTOpOM obwime 3HaveHus
nepegakwTca MO kKaHanam W, QaKkTUYecKu, HUKOrda akTMBHO He pasgensieTcs
OoTAEerNbHbIMM MOTOKaMWU MCMNOSNHeHMsl. TONbKko ogHa nporpamMmma MmeeT OOCTyn K
3Ha4YeHuro B N0OON MOMEHT BPEMEHN.

OTOT noaxod MOXeT ObITb NPUHAT CAMULLIKOM Aaneko. [logcyeTt CCbiok MOXeT
OblTb nydlle BCEro OCYLWEeCTBIEeH, Hanpumep, MOMELLEHMEM MblOTEKCA BOKPYr
LenoYncrieHHon nepemeHHon. Ho kak noaxon BbICOKOrO YPOBHS, UCNOSb30BaHMe
KaHanoB AN KOHTpons pgocTyna obneryaeT HanucaHme YeTKUX, NpaBUITbHbIX
nporpamMmm.

Go-npoueaypa (goroutine) wuMeeT NpPOCTyHO MOAENb: 3TO  YHKUMSA,
BbINOJSTHAIOLWAACA O4HOBPEMEHHO C APYrMMM go-npoLeaypamMum B TOM Xe aapeCHOM
npoctpaHctBe. OHa nerkoBecHas, cTosias 4YyTb Oonble, 4Yem annokauus
CTEKOBOI0O NPOCTPaHCTBA.

Go-npouenypbl MynbTUNSIEKCUPYIOTCA B HECKONbKO noTokoB OC, Tak 4YTO ecnu
OfHa M3 HUX HyxpgaeTcs B GroKMpoBke, Hanpumep BO BPEMSA OXMAaHMA BBOAA-
BblBOAA, ApYyrMe npoaoskatT pabotatb. VX OM3aliH CKpbIBAET MHOMME CIOXHOCTM
CO34aHu1s NOTOKOB U YNpaBeHNs Nmu.

EcTb Tpu npakTnyeckmx npaeuna ¢ Uenbto pasneneHne 60onblUmMx BbIYUCIIEHNI
Ha pabouune egnHULbl 4Na napannensHon obpaboTku:

e Paspgenuntb paboTy Ha 6roku, Anga BblMUCIIEHNS KOTOPbIX Tpebyetcsa ot 100
MKC 0O 1 mc;
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e CBecCTu K MMHUMYMYy 06BbeM 0OMeHa AaHHbIMU;
e Ob6ecneynTb XOPOLLYIO NIOKANbHOCTb NPU AOCTYMNE K AaHHbIM.

Golang implementation:
func Convolve(u, v Vector) Vector {
n:=len(u) + len(v) - 1
w := make(Vector, n)
/I PaspeneHne w Ha pabouve eauHWUbl, ONA  BbIYUCMEHUA  KOTOpPbIX
TpebyeTcsa ~100mkc-1mc.
size := max(1, 1000000/n)
var wg sync.WaitGroup
fori,j:=0, size;i<n;i, j=], jtsize {
ifj>n{
j=n
}
/[ Danee goroutines pasgensaoT NamaTb, HO TOMBKO 4151 YTEHUS.
wg.Add(1)
go func(i, j int) {
fork =i, k <j; k++ {
w[k] = mul(u, v, k)
}

wg.Done()
()
}
wg.Wait()
return w

}

B uenom Heobxoanmo onpeaenntb paboune eanHNLIbI NOAXOAALEro pa3mepa,
a 3aTeM 3anycTuTb kKaxayo pabouyto equHULY B OTAeNbHOW goroutine.

References:
[11 Programming in Go: Creating Applications for the 21st Century/Mark Summerfield. : Copyright 2012.
[2] OSddektmBHbit  Go:  pacnapannenuBaHue  BbIYUCAEHUI. Wsbato  u3  https://golang-

blog.blogspot.com/2019/01/effective-go-parallelization.html
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