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PLANNING AND FORECASTING
OF FINANCIAL ACTIVITIES IN OSCHADBANK

Yuliia Aleskerova!
Volodimir Todosiichuk?
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Abstract. The purpose is to scientifically substantiate theoretical
and methodological provisions on planning and forecasting the financial
results of the bank, objectifying the practical application of the concept
of strategic plan development, justification of the effectiveness of the
implemented method of machine learning in planning and forecasting.
The financial and economic crises of recent years have been the result
of serious shortcomings in the system, structure and functioning of
most credit institutions. In the process of creating and operating a new
credit system and intensifying interbank competition, banks will face
acute problems such as choosing the strategic direction of the bank’s
development, planning and development, as well as identifying specific
measures to study and develop the banking market. Methodology. The
paper also uses such general scientific research methods as analysis
and synthesis, deduction and induction, methods of prognostic, logical-
analytical modeling, mathematical statistics. This paper uses the results of
research and practical activities of the author, data on social and economic
development of Ukraine, commercial banks, the main theoretical
principles and conclusions of modern economics, as well as official
materials of statistical bodies. Results. In order to improve the quality
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of the financial planning and forecasting system, the use of machine
learning in the process of planning and forecasting the bank’s financial
results and expanding the range of macroeconomic indicators was
proposed. Also, some provisions and conclusions of the study are
practically implemented in the activities of Oschadbank in developing
a system of planning and forecasting financial results. Value/originality.
The scientific novelty of the work is that the proposed methodological
and theoretical developments in the formation of planning and forecasting
system brought to the stage that allows them to be used in the preparation
of planning and calculation justification of efficiency and development of
commercial banks of various profiles.The obtained scientific results are
also of practical importance, characterizing the economic, financial, social
efficiency and effectiveness of the system of planning and forecasting of
the strategy of activity and development of the bank formed in the work.

1. Introduction

Formation and development of a market economy directly depends not
only on the formation and effective functioning of the financial market,
but also on the need to ensure the organization and regularity of current
functioning and long-term, strategic development of one of the main links
banking system -credit organizations. In this case, the effective functioning of
the credit institution can be ensured by a system of planning and forecasting
indicators of its activities and development. Part of such a system is not
only current, medium and long-term plans of the bank, but also strategic
planning, development of strategic direction of the bank, which is directly
related to the planning of banking marketing.

The financial and economic crises of recent years have been the result of
serious shortcomings in the system, structure and functioning of most credit
institutions. In the process of creating and operating a new credit system and
intensifying interbank competition, banks will face acute problems such as
choosing the strategic direction of the bank’s development, planning and
development, as well as identifying specific measures to study and develop
the banking market. This is due to the fact that the main reason for the
most common gaps in the activities of banks is the low quality of strategic
management, as well as the lack of an effective planning system as a basic
management function.
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The urgency of solving these problems and problems is especially
growing in economic crises, as the presence of effectively functioning
commercial banks — one of the conditions for successful development of
the financial market. In turn, the effective functioning of commercial banks
as participants in the financial market, its dominant sectors — money market,
securities market, loan capital market, directly depends on the rationale for
current, long-term medium — and long-term planning and development
strategy. Expanding the range of banking operations, blurring the line between
traditional banking and quasi-banking operations, completing the extensive
development of the banking system and competition for cheap resources
leads to the need to plan and regulate relations related to the formation
and use of monetary resources. Therefore, the formation of theoretical,
conceptual and methodological provisions of the mechanism for planning
and forecasting the activities of a commercial bank, the development of
its development strategy is becoming increasingly important. Currently,
the theoretical and methodological foundations of systematic planning and
forecasting of activities and development of a commercial bank, including
strategic planning, development of long-term, medium-term and current
plans and marketing planning to achieve strategic goals in agreeing on
resources, intermediate stages and ultimate goals are clearly insufficiently
developed. There is a need to form such methodological, methodological
and practical provisions of system planning and forecasting of socio-
economic development of a commercial bank, which could form the basis
of this system.

Objectification and substantiation of the importance of system analysis
and methodological decisions for the long-term development of the banking
services market in the presence of such areas as planning product and
pricing strategies, planning delivery systems and incentives are also waiting
for a solution.

The urgency of the topic lies in the need to solve such important
economic and social problems as the creation of a scientifically sound
system of planning and forecasting the effectiveness of a commercial bank
as a full participant in the financial market.

The main purpose is to scientifically substantiate theoretical and
methodological provisions on planning and forecasting the financial results
of the bank, objectifying the practical application of the concept of strategic
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plan development, justification of the effectiveness of the implemented
method of machine learning in planning and forecasting.

Theoretical and methodological basis of the work were educational works
in the field of management, regulation, planning and forecasting of socio-
economic systems of commercial organizations, banking management,
machine learning, analytical reviews of banking portals, statistics. In the
course of the research the legislative and normative acts of Ukraine, NBU
resolutions, Presidential Decrees were studied.

The paper also uses such general scientific research methods as analysis
and synthesis, deduction and induction, methods of prognostic, logical-
analytical modeling, mathematical statistics. This paper uses the results of
research and practical activities of the authors, data on social and economic
development of Ukraine, commercial banks, the main theoretical principles
and conclusions of modern economics, as well as official materials of
statistical bodies.

The scientific novelty of the work is that its proposed methodological
and theoretical developments in the formation of planning and forecasting
system brought to the stage that allows them to be used in the preparation
of planning and calculation justification of efficiency and development of
commercial banks of various profiles.

2. Economic crisis effects on consumer behavior

In a constantly changing financial market environment, the most
responsible part of banking management is planning, in the process of
which banking policy is developed, from the emergence of the basic idea
and its implementation in the plans of specific measures and quantitative
(digital) indicators.

Planning of the bank is a management process associated with the study of
financial and economic results of its operation, identifying factors, trends and
proportions of economic processes, sound areas of development of the bank.

However, the plan cannot be firm. This is due to the fact that the external
among banks is dynamic, flexible, as it develops according to market laws.

The results of the activity cannot be successful if the bank strictly adheres
only to the implementation of the plan without taking into account the
requirements of the external environment (needs and demands of customers,
actions of competitors, various public organizations, press behavior, etc.).
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The plan cannot be given exceptional importance. It should be promptly
changed in accordance with the situation in the financial market. In the
process of carrying out planned tasks, it may change depending on the
market situation.

Planning allows to determine the prospects of the bank’s development,
ie to predict its future, use all resources more rationally, avoid possible risks
as a result of active and passive operations, timely introduce new services,
improve the quality of services according to market conditions, ensure
profitability and consistent capital growth.

Planning should apply to all objects of management, areas of activity of
the credit institution and the ongoing processes or existing relationships. At
the same time, the bank’s management constantly has to solve a number of
complex tasks, including: prioritization and selection of financial market
sectors that allow the bank to make optimal use of its human and customer
potential, as well as a portfolio of banking products; setting interest rates
that provide a sufficient margin; allocation of free resources taking into
account the specifics of liabilities, their value, urgency, which would allow
to comply with certain liquidity requirements, risk limits; determining
tactics of behavior in the markets, the use of free resources for transactions
with securities, currency values; risk management, hedging; personnel and
branch management, setting limits on their operations.

The practice of development and decision-making in each credit
institution has its own characteristics, which are determined by the nature
and specifics of its activities, organizational structure, the current system
of communications. However, there are common features of the activity
planning process. These are the only principles that shape the technology of
developing and adopting a plan used by any commercial bank.

1. Formation of strategic thinking in senior managers, ensuring that each
leader understands the need to implement planning.

2. Creating optimal conditions and evaluation system for the
implementation of strategic goals and objectives. Such conditions include
the introduction of management of individual units as independent
business / units whose activities are regulated and evaluated on market
principles; introduction of financial management, which allows to
adequately calculate the potential profitability and evaluate various aspects
of their activities. At this stage, it is important to implement a system of
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evaluation of the bank’s performance in terms of compliance with external
and internal objectives as part of financial and management accounting,
which will be the basis for monitoring the progress and evaluation of
planning results.

3. Creating a strategic planning infrastructure, which means ensuring
control and evaluation of planning results by senior management; creating a
system of responsibility of employees and managers of various departments,
stimulating the achievement of goals; allocation of a special unit, provides
strategic planning.

4. Formation of a detailed strategic plan based on the assessment of the
possible impact of the external environment, as well as on the assessment of
the strengths and weaknesses of the bank, its capabilities and risks.

5. Implementation of the system mutually support the goals of the bank,
departments and the employee. Personal goals of employees, being realized,
should lead to achievement of the purposes of division, set of the reached
purposes should provide performance of the corresponding strategic purpose
of bank and strategy as a whole. One of the most common approaches to
implementing this principle is the implementation and maintenance of a
corporate culture.

6. Implementation of a system for monitoring and forecasting the
behavior of the external environment and adjusting strategies. At this stage,
it is necessary to create conditions under which not only the relevant unit,
but also the organization as a whole would be involved in monitoring the
environment.

Strategic plans should be adjusted accordingly based on the information
received.

7. Development of strategy and tactics of behavior in the current
environment. The implementation of the described principles allows the
credit institution to create an effectively functioning planning system. Its
most significant characteristics are:

a) flexibility and indicativeness, ie the ability to quickly adjust the plan
in the event of unexpected changes in the market situation;

b) a carefully thought-out and organized process of monitoring the
implementation of targets, which aims not only to register the actual
deviation from the plan, but also to determine the real reasons for non-
compliance and untapped potential;



Chapter «Economic sciences»

c) alternative planning — drawing up a multivariate plan for rapid
response to changing market conditions;

d) integration of the planning system into the organizational structure
of the bank, which involves participation in the preparation of the plan and
control of its implementation by managers of all levels of government;

e) orientation of development strategy and individual plans to maximize
financial results,

The bank should create a single information base for situational analysis
conducted during strategic planning, business / planning, current planning
and planning of bank operations.

It is created and implemented in the practice of the bank due to a certain
management technology that provides the creation of a data warehouse (DATA
WARE NOUSING). In a mode close to real time, it receives information about
the bank’s operations and external characteristics of financial markets, and the
formats of descriptions of operations and market indicators should be unified.
This will create standard procedures for their processing and obtain comparable
reports on the dynamics of external and internal processes and indicators used
for situational analysis in resource planning and current management.

The effectiveness of the planning function in a commercial bank is
determined primarily by the regularity and level of organization of this
process. The need for continuity and consistency of principles and methods
of preliminary analysis, planning and control leads to a high degree of
formalization of this procedure, which is expressed in the minimum
requirements for technology to determine future indicators and information
used, which include the following.

1. The bank must have a special unit, based on strategic analysis,
prepares draft documents that reflect the concept, goals and plans for the
development of the bank, and keeping them up to date (adequate to changing
conditions). Such a unit must act in accordance with the provisions of a
special package of internal regulations, the core of which are the methods
used by the information support service to collect, process, analyze and
submit information. It should be borne in mind that the problem of quickly
obtaining reliable and high-quality management information can be
solved only comprehensively. This requires, on the one hand, to have the
appropriate methodological support, clear to every head of the bank, on the
other — to optimize the structure of the bank and its document flow.
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2. A developed system of internal banking planning should ensure the
development and approval (documentation) of:

a) the concept (mission) of the bank, designed for the period, realistically
predictable;

b) systems of qualitative and most important quantitative goals of
the bank’s activities or intentions (“goal tree” of the bank) for a specific
planning period;

¢) the system of policy directions of the bank in relation to all significant
objects of banking management, ie the system of objectives of the bank,
received a refined qualitative and quantitative expression (for the same or
less period);

d) lists of practical measures (organizational, legal, analytical, financial /
economic, technical and technological, personnel) indicating the specific
deadlines, volumes, performers to be taken to implement each of the
approved policies of the bank and the bank budget.

We should keep in mind the most common mistakes in the interpretation
of banking planning: limiting planning tasks only to making plans or
identifying ways to achieve the intended goals (ie excluding tasks related to
the formulation of concepts, priorities, goals and policies). bank); restricting
the planning of the bank’s activities only by planning its finances; full or
partial focus of planning results exclusively on senior management.

The result of the development of a system of policy directions of the bank
and practical measures for their implementation are financially sound plans
for the development of the bank, which should: be a coherent, consistent
set of plans, characterized by different planning periods, different levels of
detail of work that apply to the development of the bank as a whole and (or)
its individual units, the implementation of individual decisions; be in a state
of constant development (regularly reviewed and, if necessary, updated
according to fixed rules).

3. The bank must have at its disposal a special service and integrated
information support technology (justification) of all management decisions
made in it, for which this service must: to promote the strategic analysis
carried out by a special planning unit; timely (in a mode close to the real
time mode) to provide processed in a certain way current information
and data on the results of its operational analysis, the process of making
management of the bank and its departments of management decisions
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of an operational nature. Such information and the conclusions made on
its basis should characterize, first of all, the current state of all assets and
liabilities of the bank, their consistency, urgency, associated risks.

4. In the process of planning and operational management, the heads
of'the bank and its main divisions must have at their disposal documented
and regularly updated according to certain rules substantiated information:
about the characteristics of the bank itself, including a description of
its weaknesses and strengths, a list of external opportunities that can
provide the bank with comparative advantages, a list of obstacles to
the bank’s activities; determining its specialization for the current and
future periods; description of the qualities that distinguish the bank from
competitors, as well as key corporate values recognized by all employees
of the bank; determination of the principles and limits of the bank’s
flexible response to certain possible changes in the conditions of its
activities; comparison of actual results with planned ones; on the markets
and industries covered by the bank’s interests; about the clientele (as
detailed information as possible).

This means that in fact planning should be based not on analysis in
general, but on strategic analysis (analysis of deep factors), while regulation
(operational management) should be based on the requirements of approved
plans (programs) of bank development, but taking into account operational
results current, daily) analysis.

The planning process includes the preparation of long-term forecast
plans. The purpose of these documents is to provide the bank’s staff with
an understanding of the general objectives, strategies and tactics of their
implementation, as well as what resources the bank has at its disposal.

In other words, planning provides an understanding of the goal, the
invariance of ways to achieve it depending on certain parameters that
determine the external environment. planning allows you to interconnect
all aspects of the bank’s activities with the help of consolidated indicators,
to link the results with the interests of the team through a system of material
and other incentives. Each credit organization’s practice of development
and decision-making has its own characteristics, determined by the
nature and specifics of its activities, organizational structure, the existing
communication system. However, as already mentioned, there are common
features for the planning process, wherever it takes place. This is the only
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core on which the technology of development and adoption of the plan,
which is used by any credit institution.

Currently, several strategies are known that allow not only to exist but
also to develop even in times of crisis.

The first is to find, identify and target small growing market segments
within the stagnant sector.

The most difficult thing in this approach is to correctly identify and
predict their development.

Another approach is to diversify through continuous work to improve
the quality of existing and introduce new banking information technologies.
This approach is promising because successful innovation or significantly
higher quality can contribute to the growth of the customer base, as well as
the benefits of this kind allow you to win in non-price competition and earn
high profitability of new services.

The third approach is to focus on a sharp reduction in costs in order
to achieve higher profitability at competitive prices for services. First
of all, it is the rejection of unprofitable business units and structural
units, reducing operating and operating costs by optimizing internal
technological processes. Naturally, there are many strategies of the bank,
but these approaches can be used in different modifications depending
on the state of the environment and the availability of resources for their
implementation.

Planning the activities of credit institutions requires consideration of
specific conditions associated with their place in the system of market
relations.

First, the movement of financial capital prevails in the process of
providing banking services. Accordingly, special attention is paid to the
planning of financial indicators and characteristics of cash flows. Based on
the specifics of the banking institution, the main emphasis should be on
planning own funds, operations to raise and place funds. Planning of fixed
assets, the cost of inventories is relatively less important.

Second, regulating the activities of credit institutions by establishing
mandatory economic standards makes it necessary to plan these standards,
which allows you to decide whether or not to carry out operations and helps
to avoid violating the limits of standards. planning the timing of banking
operations allows them to be completed before the reporting date.
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Third, the bank is a settlement center and an intermediary in the financial
operations of other economic agents. This leads to his active participation
in many other organizations of various industries and forms of ownership.
Thus, the dependence of banks on the customer base is very high, so it is
important to plan and forecast the activities of counterparties and customers
of the bank in the part that is directly related to it: lending, raising funds, etc.

Extreme instability of the external environment should also be taken
into account. Theoretically, we can identify four blocks of change that can
affect the credit institution: political, economic, technological, social.

Recently, the rate of change in the external environment has increased
significantly, which has increased risk and uncertainty. To overcome the
risk, a flexible planning structure is needed, based on various proposals
related to the development of environmental conditions.

Now the concept of strategic planning of banking is of undoubted interest,
as this form of planning is effective with a high level of instability, which
is determined in terms of three characteristics: the degree of familiarity
of events, the pace of change and predictability of the future. Factors
influencing the value of these characteristics are quite diverse, which gives
hope for positive results of strategic planning in modern conditions.

As arule, the bank’s strategic plan reflects: 1) the initial conditions and
assessment of the environment in which the bank should operate; 2) market
priorities, depending on which the distribution of funds; 3) assessment
of the strengths and weaknesses of the bank, opportunities and dangers;
4) adjustments to the strategy in order to realize market opportunities;
5) the choice of time for strategic action; 6) expected results.

Starting with setting long-term goals and determining investment priorities,
the bank develops an action strategy, in the inseparable unity of which is
the amount of funds needed for its implementation. In the development of
the strategy are formed current plans aimed at making strategic changes, the
need for which is dictated by constant changes in market conditions. The
implementation of these changes determines the range of tasks of managers.
this is the fundamental difference between the dogmatically accepted planning
of our country and the strategic planning practiced in many Western banks.

It is thanks to the current situation that you can adjust the chosen strategy,
which is an integral condition for achieving the desired strategic goals in
any type of banking.

11
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In addition to strategic planning, the theory of banking management
mentions other, diverse types of planning: marketing, current, tactical,
operational, financial, personnel planning, etc. The following types of
planning can be distinguished according to the scope and level of detail of
the defined tasks and targets: planning of the bank’s strategy, which involves
determining the bank’s mission, its goals and objectives, priorities for future
development; marketing planning aimed at developing banking products that
are in demand in the market; business planning, designed to identify specific
ways to address strategic objectives and the implementation of promising
banking services and structural constraints on the bank’s operations, which
will allow it to achieve optimal financial results while limiting the overall
level of risk of the bank; operational planning, which determines the list and
timing of specific projects that ensure the implementation of the business
plan, as well as the amount and structure of resources required for this and
the payback period; financial planning, the purpose of which is to assess
the financial results expected in the implementation of a particular version
of the business plan or current plan, and the construction of the bank’s
forecast balance sheet; drawing up cost estimates and using the bank’s
profits, touches on the issue of determining the amount of overhead costs
of the bank and the necessary capital costs for new programs or projects;
budget planning, which determines the main directions and planned
financial performance of individual structural units of the bank (so-called
business units); current activity planning, the task of which is to prepare
and coordinate current decisions on specific operations of the bank in order
to maintain its current liquidity and solvency and ensure compliance with
the bank’s limits; structuring the organization and planning of personnel,
which are designed to determine the system of powers and responsibilities
for the implementation of targets, to ensure operational interaction of the
bank in the implementation of the plan and select staff with the necessary
qualifications to solve long-term and current problems.

All types of planning are closely interconnected, most of them are both
separate stages of the process of developing the bank’s strategy, and elements
of the current management of the credit institution. To avoid contradictions
that arise in management decisions due to the inconsistency of individual
planning and analytical procedures, it is necessary to develop a technology
of current, long-term and strategic planning, which would determine the
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general standards of these processes. The solution of this problem involves
the creation of: a single information repository of the bank, containing all
external and internal information necessary for planning and management
decisions, a single methodology for analysis and planning of the bank,
ensuring comparability of all planning and analytical indicators used in
credit management; unified regulations for planning the activities of the
credit institution, which defines the responsibilities of management and
structural units of the bank at different stages of the planning process,
deadlines, regularity and responsibility for the implementation of planning
procedures.

In turn, forecasting is one of the main components of the management
process. Without forecasting, without an idea of the expected course
of events, it is impossible to make an effective management decision.
Anticipation of possible consequences when making any decision is a
necessary condition for an effective management system. Management
theorist and practitioner Henri Fayol defined the term “Management” as
follows: “To manage — means to anticipate, organize, dispose of, coordinate
and control; anticipate — take into account the future and develop a program
of action.

The generalized concept of “prediction” combines many different ways
to obtain information about the future. predictions in the most general
form can be divided into scientific and non-scientific. Scientific prediction
is based on knowledge of the laws of nature and society. Unscientific
prediction — on the foreboding, human intuition.

The basis of such foresight may be life experience or beliefin supernatural
forces that determine the future.

The study of the concept of “prediction” allows you to specify its
content more fully. In the scientific literature you can find various forms of
concretization of this concept. The generalization of these studies, which
have not lost their relevance today, is the concept of the famous scientist,
sociologist IV Bestuzheva-Lada, who identifies the following sets of forms
of concretization of prediction: predictive (belongs to the category of
“prediction”); attributive.

Foresight in this context implies a description of possible or desired
prospects, states, solutions to problems of the future and includes such
specific forms as premonitions, predictions and predictions.

13
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In turn, the prescription is related to solving problems, choosing from
a variety of alternatives, using information about the future for purposeful
activities, including the construction of the future. The prescription, in
contrast to the prediction, in some way affects the future. Here we can
identify the following specific forms: planning, goal setting, programming,
design. Due to the fact that at the moment nothing is known for sure about
the future, all forms of prediction have features of uncertainty. Moreover,
its various forms are characterized by varying degrees of uncertainty. As
the procedure for predicting the future becomes more complicated and the
associated level of validity of these developments increases, the degree of
uncertainty of judgments about the future inherent in each of the forms of
prediction gradually decreases.

Indeed, if foreboding is a simple form of prediction inherent in any
living organism, and contains information about the future at the level of
intuition, and prediction is defined as a type of intellectual activity based on
personal experience, then goal setting is associated with conscious human
activity. as a way of integrating its actions into a system and characterizes
the prediction in thinking of the result of activities, and design — is a set of
measures that involves the implementation of a set of actions that ensure
the achievement of certain goals. Unlike specific forms of anticipation that
may exist on their own, goal-setting, planning, programming, and design
are interrelated characteristics of the decision-making process on which any
management system is based.

Attempts to predict the future can not ignore the constant changes in
the world, nature and society, including projected objects and conditions
of their existence. But it is impossible to predict everything. However, the
forecast, as well as knowledge, can be constantly changing and thus be
quite accurate. In scientific research, foresight is so important that it is no
exaggeration to say that science is first and foremost a scientific foresight.
The largest of them have always been a kind of turning point in cognition,
indicating the direction of movement.

Planning the bank’s activities — a complex analytical process, requires
extensive experience and knowledge from the economist to take into
account all possible factors affecting the activities of this credit institution.

The need to accurately determine the future socio-economic and
demographic situation in the region, as well as the dynamics of the bank’s
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performance determines the widespread use of different methods of
planning and forecasting depending on the economic nature of the object
of study. The main difference between the forecast and the plan is that the
indicators are projected, which the bank can not fully manage: the amount
of customer funds, risks and actions of competitors; what is completely in
the sphere of influence, such as costs, can be planned.

However, the specifics of banking is such that not only external
but also many internal factors of credit institution development do not
depend on it: the monetary policy of the central bank, its performance
of supervisory functions, public confidence in the banking system,
currency regulation and other factors that lead to the widespread use of
forecasting methods.

There is no universal method of forecasting due to the variety of simulated
situations; economists use more than 100 forecasting methods. One of their
options for classification, based on inductive and deductive approaches,
assumes that the whole set of forecasting methods is represented by two
groups depending on the degree of their homogeneity: simple and complex.
A group of simple methods combines homogeneous in content and tools
forecasting methods. Complex methods — a set of methods implemented by
special prognostic systems.

In addition, all forecasting methods are divided into three classes:
factual, expert (intuitive) and combined. Their selection is based on the
nature of the information on the basis of which the forecast is made:

1) factual methods are based on factual information material about the
past and present of the development of the forecasting object. They are most
often used in search forecasting for evolutionary processes;

2) expert (intuitive) methods based on the use of knowledge of
specialists / experts about the object of forecasting and generalization of
their views on the development of the object. These methods are more in
line with the normative forecasting of abrupt processes, but due to the low
accuracy of such forecasts and their high dependence on the experience of
a particular employee or group of employees, they are not widely used in
banking. They are mostly used either in small credit institutions or during
the current planning of secondary indicators;

3) combined methods include methods with a mixed information basis,
in which as primary information along with expert and factual is used.
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The most common in banking are the following forecasting methods.

I. Statistical methods

1. Extrapolation on the moving average. Used for short-term forecasting
purposes (up to one year). The need for this method arises when the available
data of the time series do not allow to detect any trend (trend) of a process
due to random and periodic fluctuations of the original data.

This method is to replace the actual levels of the time series with
calculated ones, which have much smaller fluctuations than the original
data. The average is calculated for data groups for a certain time interval,
and each subsequent group is formed with a shift of one period.

The moving average method assumes that when calculating the average
seems to slip from one period to another; with each new step the average is
updated due to new information about the actual process.

Thus, the forecast is based on the assumption that the next time in its
size will be equal to the average calculated for the last time interval.

The advantage of this method is the ease of use, the disadvantage is the
low probability of realization of the planned indicator (and for economic
processes, this probability should be equal to 95%).

2. Exponential average. When calculating the forecast using the moving
average, the earlier the observation time, the less it affects the value of the
moving average, ie the effect of past values should fade as you move away
from the moment for which the average is determined. One of the methods of
smoothing the time series with regard to “aging” is the calculation of exponential
averages, which are widely used in short-term forecasting and are based on the
use as a forecast of a linear combination of past and current observations.

This method has the advantages of the moving average method and
allows to achieve greater accuracy of the forecast through the use of a
correction factor, but the linearity of the exponential mean function allows
it to be applied to phenomena for which functional dependence is expressed
by a more complex model.

3. Autoregressive dependence. This method is based on the premise
that economic processes have certain specifics: they are interdependent and
inertial. The latter means that the value of almost any economic indicator
at time t depends in some way on the state of this indicator in previous
periods: the value of the projected indicator in previous periods should be
considered as a factor.
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4. Multifactor regression analysis. This method is used to build a forecast
of any indicator, taking into account the existing relationships between it
and other indicators. First, as a result of qualitative analysis, k factors (X1,
X2, ..., Xk) are identified, which, according to the analyst, affect the change
in the predicted Y, and build a regression dependence of any type: linear,
parabolic, hyperbolic, exponential, logarithmic, power, and others.

The use of this method gives good results with a high degree of accuracy,
but there are difficulties in selecting the most significant factors influencing
the modeled process: in addition to close connection with the resultant
factor, they should not be multicolleniary . In addition, the problem is the
choice of dependence, because in banking, linear relationships are rare,
which complicates the process of selecting the regression equation.

II. Mathematical method of forecasting. It is necessary in order to
formalize (ie write in terms of a mathematical model) the task of optimal
management and forecasting. With high accuracy of the planned indicators,
this method is not common due to the complexity of the selection of
indicators for the vectors of the resulting, status and controlled variables,
environmental characteristics so that they are interrelated and comparable.
In addition, not all banking processes can be described by mathematical
formulas, and at certain periods of time or at certain values of variables do
not lose the economic meaning of the phenomenon.

II1. Plan-forecast based on the model of economic dynamics of the bank.
The model is based on the theory and methods of automatic regulation and
takes into account the impact of the main aggregate economic indicators of
the bank, as well as tax payments and depreciation of fixed assets on the
growth trajectory of the bank’s capital. In modeling, a basic assumption
is made about the continuity of financial flows of revenues and payments,
which is justified in the case of choosing a fairly long period of averaging,
for example, a month.

The dynamic model is used for forecast and planned calculations
of aggregate performance indicators of the credit institution. Based on
it, spreadsheets are developed, “matrix plans” for calculating monthly
indicators for the medium-term planning period — from three to 12 months.
The calculation method is built as follows: part of the indicators is set as
the initial parameters of the model, and the other part of the indicators is
calculated using the equations of the model.
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For example, you can thus predict the monthly capitalized income and
the amount of equity, using as a source of borrowed resources, set on the
basis of the method of extrapolation or other methods. This set of initial and
calculated indicators will answer the question of what will happen to capital
in this dynamics of resources involved.

If, on the contrary, initially set the amount of capitalization of profits,
and the estimated value of the amount of resources involved, the planning
model will answer the question of what resources must be owned to ensure
the desired capital growth in the planning period. This opposition of
calculation models is conditional, as it is advisable to use a larger set of
initial parameters when planning and forecasting to increase the accuracy of
forecasting and planning in accordance with the bank’s strategy.

Developed electronic “plan-matrices” allow you to quickly lose different
situations of the future. They can serve as a working tool for both analysts
and managers at any level.

Technological forecasting is divided into research and regulatory. The
basis of exploratory forecasting is the focus on the opportunities presented,
the establishment of trends in situations on the basis of information available
in the development of the forecast.

Exploratory forecasting corresponds to the movement in the space of
technology from lower-level technology to higher-level technology. In
other words, from means and opportunities to needs and goals.

The basis of regulatory forecasting is the focus on the mission of the
credit institution, the needs and goals to which it seeks to achieve. Normative
forecasting corresponds to the movement in the space of technologies from
higher-level technologies to lower-level technologies.

Within the framework of technological forecasting, such tasks as the
development of forecasts in the field of economic and commercial activity, social
and political activities are solved. One of the central problems in forecasting is
an effective combination of survey and normative forecasting methods.

Exploratory forecasting is characterized by the use of such methods as
extrapolation, modeling, the method of historical analogy, scriptwriting,
etc., which are based on the analysis of accurate empirical data.

When using exploratory forecasting methods, quantitative information
is preferred, although the use of non-quantitative information in exploratory
forecasting is also possible.
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An example of this is the use of intuitive methods, the method of
scenarios or the method of expert curves, which allow to identify emerging
trends, based not only on empirical data, but also on the experience of
highly qualified experts.

Among the main methods used in normative forecasting are the methods
of Patern, Delphi, forecast graph Glushkov, Pospelov, etc.

Among other types of forecasting are sometimes predictions using
feedback, intuitive methods, “workarounds”, etc. but the main ideas used in
the development of forecasts are quite fully represented in the survey and
regulatory forecasting.

In the conditions of general globalization, informatization and constantly
changing economic stop in the country the main task of the management
becomes forecasting of future indicators, optimization and increase of
efficiency of activity. Most of the processes that take place in business
are in continuous interdependence. analysis of these relationships helps to
reveal the essence of the processes and try to predict future phenomena and
indicators. forecasting is necessary in all areas of management and at all
levels of activity.

Recent advances in both analytical and computational methods have
greatly simplified empirical studies of nonlinear models and led to the
emergence of numerous analytical approaches in this area, significantly
increasing the number of forecasting methods. Artificial intelligence
technologies are completely new in this field. Artificial intelligence (AI)
is a branch of computer science that studies the possibility of providing
intelligent reasoning and action with the help of computer systems and
other artificial devices. In most cases, the algorithm for solving the problem
is unknown in advance.

The idea of creating an artificial human resemblance to solve complex
problems and model the human mind has existed since ancient times.
However, the ancestor of artificial intelligence (II) is the medieval
Spanish philosopher, mathematician and poet Raymond Raymond, who
in the XIII century. tried to create a mechanical machine for solving
various problems on the basis of the general classification of concepts
developed by him. However, only invented by Charles Babbage in 1833,
a mechanical calculator can be considered the direct ancestor of the
intelligent computer.
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The final birth of artificial intelligence as a scientific field occurred only
after the creation of computers in the 40’s of XX century. At the same time,
Norbert Wiener created his main works on a new science — cybernetics .

The term “artificial intelligence — II” was proposed in 1956 as part of an
annual project of the same name at Dartsmouth College (USA). After the
recognition of artificial intelligence as a separate branch of science, it was
divided into two areas: neurocybernetics and cybernetics of the “black box™.
these parts. The basic idea of neurocybernetics is that the only object capable
of thinking is the human brain, so any “Thinking” device must somehow
reproduce the structure. Thus, neurocybernetics focuses on software and
hardware modeling of structures similar to the structure of the brain. The
efforts of neurocybernetics have focused on creating elements similar to
neurons and combining them into functioning systems. these systems are
called neural networks, or neural networks. Actively developing field of
artificial intelligence — machine learning (Machine Learning) — includes
models, methods and algorithms focused on automatic accumulation and
formation of knowledge based on data analysis and generalization. Machine
Learning is the systematic learning of algorithms and systems, as a result of
which their knowledge or quality of work increases as experience is gained.

To build such algorithms and systems used mathematical statistics,
numerical methods, optimization methods, probability theory, graph theory,
various techniques for working with data in digital form.

Inrecent years, this area is closely related to the rapidly evolving systems
of data mining — data analysis and knowledge discovery — the search for
patterns.

There are two types of learning: inductive learning, or learning by
precedent, based on the identification of empirical patterns in the data;
deductive learning involves the formalization of knowledge of experts and
their transfer to the computer in the form of a knowledge base.

Deductive learning belongs to the field of computer systems that can
partially replace a specialist in solving a problem situation. Therefore,
the terms machine learning and inductive learning can be considered
synonymous. Most precedent teaching methods have been developed as an
alternative to classical statistical approaches.

There are many objects (situations) and many possible answers
(reviews, reactions). There is some relationship between answers and
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objects, but it is unknown. We know only the final set of precedents-pairs
“object, answer”, called the training sample. On the basis of these data it
is necessary to restore the implicit dependence, ie to build an algorithm
capable of issuing a fairly accurate classifying answer for any possible input
object. This dependence is not necessarily expressed analytically, and here
neural networks implement the principle of empirically formed solution.
An important feature is the ability of the trained system to generalize, ie to
adequately respond to data beyond the existing training sample. To measure
the accuracy of the answers, an evaluative quality functional is introduced.

This formulation is a generalization of the classical problems of
approximation of functions. In classical approximation problems, objects
are real numbers or vectors. In real applied problems, the input data on
objects can be incomplete, inaccurate, non-numerical, heterogeneous.
These features lead to a great variety of machine learning methods.

3. Differences in consumer spending behaviour among age groups

Oschadbank is a universal bank serving the retail sector, SMEs and
corporate clients in all market segments. It is state-owned. As of January
1, 2020, the bank’s assets amounted to UAH 233 billion. Oschadbank’s
national banking network includes about 2,200 branches, almost
3,000 ATMs and 2,800 payment terminals. More than 35,000 commercial
POS-terminals are connected to the bank’s processing. Sberbank issued
more than 10 million payment cards. The bank owns Internet banking and
the Oschad 24/7 payment system.

In 2015-2016, Oschadbank rebranded and changed its financial strategy.
According to the Report on financial results in 2020, the bank received a
profit of 2776371 thousand UAH, which is 2615165 thousand UAH. above
the level of 2018. This indicates the effectiveness not only of rebranding
and marketing strategy, but also the management of financial results in the
financial management of the bank.

The main purpose of managing the financial results of PJSC
“Oschadbank” is to maximize net profit as the main source of growth of
the bank’s value and well-being of all participants in market, corporate,
commercial and social relations.

In February 2018, the Government of Ukraine approved the Principles
of Strategic Reform of the State Banking Sector of Ukraine. According

21



22

Yuliia Aleskerova, Volodimir Todosiichuk

to these principles, the main goal of the reform of public sector banks
(PrivatBank, Oschadbank, Ukreximbank and Ukrgasbank) was to create
and maintain a reliable and competitive banking system, much of which
was to become private. medium-term horizon.

The state remains committed to building a reliable and competitive
banking system, which in the medium term is largely focused on private
property, and the main priorities identified in the strategic principles of
2018, namely:

1. Implementation of strategies for individual banks, in order to ensure
their functioning as stable, profitable institutions operating on a commercial
basis.

2. Sustainable model of leadership and management of public sector
banks: protection and support of corporate governance reform together with
supervisory boards with a majority of independent members, accountability
and strategy implementation, while avoiding political interference in the
management and operations of banks.

3. Decrease in the share of non-performing assets in the balance sheets
of public sector banks.

4. Reduction of exposure of the state and state enterprises in public
sector banks.

During the revision of the Principles in 2018, the position of the leading
universal bank of Ukraine was chosen as a key area for Oschadbank.
Sberbank’s strategy focused on several key components: remaining a
leading player in corporate banking, increasing its presence in the micro,
small and medium business segment, strengthening its position in retail
lending and commission products, optimizing its branch network, and
ensuring IT development in terms of digital. distribution and security of the
system, optimize the operating model and improve the risk management
system and non-performing loans.

In general, the financial results of Sberbank during 2018-2020 were
within the approved strategy, which provided for a non-market ROE for this
period. The bank reached a profit of 2.7 billion UAH. in 2020. The bank’s
ROE was below 2% in 2018-2020.

In addition to the general financial indicators, the review of the
key components of the bank’s strategy shows that the bank has made
achievements in achieving some of the goals set by the strategy. The position
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in retail lending and commission products showed a moderate strengthening
by increasing the share of the retail lending market by 1.1 percentage points.
and commission income growth of 56%.

Maintaining a leading position in the segment of corporate business
and SMEs: achievements have been insignificant. In general, the market
share of corporate clients and SMEs decreased by 1.4 percentage points.
in 2019 compared to 2017. Optimization of the branch network: the bank
is implementing the initiative at a sufficient level, reducing the number of
branches by 27% to ~2400 branches in 2019. The Bank plans to continue this
trend and reach the target size of its branch network in 1800-2000 branches
in 2020.

The operating model has undergone major changes as the bank has
centralized its back office and IT functions. Such centralization is also
necessary for other divisions of the bank. At the same time, the bank’s
cost-effectiveness ratio (CIR) ranged from 78% in 2017, rising to 147%
in 2018 and recovering to 98% in 2019. Improving the IT system: some
progress has been made, in particular the bank has introduced a single
IT platform in all regions, which allows you to consolidate customer
data into one centralized system, and introduced new systems to protect
against cyber fraud. Risk and non-performing assets management has
been strengthened. The Bank reduced the share of non-performing assets
by 6 percentage points. from 2017 to 2019 and reduced the cost of risk
(CoR) for the entire loan and investment portfolio to almost 0%. The state
expects Oschadbank to become a full member of the Individual Deposit
Guarantee Fund in 2020.

Based on the previously chosen direction and strengths of the bank,
as well as key assumptions about the business model of the bank and the
macroeconomic situation, Oschadbank should review its strategy for further
development.

Table 1
Expected performance indicators in 2024
Oschadbank | Privatbank | Ukrgasbank | Ukreximbank | Total
Net profit,
UAH billion 3-3,7 15,8-19,3 1,6-2,0 1,8-2,2 22,2-27,2
ROE, % 14-18 31-37 16-19 13-16 22-28
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In 2018, Oschadbank adopted the principles of development of the banking
sector until 2024. Sberbank considers further improvement of customer
experience and technological leadership to be its strategic priorities. According
to the report, Oschadbank JSC increased the share of lending to individuals and
legal entities in 2020 compared to 2018, the annual increase was 0.4%.

One of the important components of assessing the bank’s performance is
to assess the growth rate of key indicators, which is carried out in order to
determine in which direction the bank is developing — decline or growth, to
identify the level of banking development in the future.

Table 2
Growth rates of key indicators of Oschadbank
Absolute
Name of article 2018 2019 2020 | deviation of 2018
from 2020, +; -
Annual growth rates of assets, % 34,05 | 13,85 -6,6 -40,65
Annual growth rates of liabilities, % | 4,01 12,00 | -8,47 -12,48
Annual growth rates of equity, % 22,08 5,1 10,8 -11,28

The share of Oschadbank in the Ukrainian banking market in
terms of assets increased from UAH 2,146,353,373 thousand. up to
233599897 thousand UAH or 8%. This figure decreased by 6% compared
to 2019. According to the results of 2020, the growth rates of liabilities
decreased by 12.48% and equity by 11.28% compared to 2018.

Table 3
Financial results of Oschadbank

Absolute deviation
Indexes 2018 2019 2020 of 2018 from 2020,
thousand UAH
Interest income 19351416 | 15442611 15099630 -4251786
Interest expenses (13896078) | (13576217) | (10476135) -3419943
Net interest income 5455338 5498549 7990807 +2535469
Commission income 5236356 6438707 8043794 +2807438
Commission expenses | 1771336 2235702 3080856 +1309520
Net profit (loss) 161206 255074 2776371 +2615165
CIR, % 98 97 80 -18




Chapter «Economic sciences»

From the analysis we see that Oschadbank in 2020 increased interest
income by 4251786 thousand UAH, while reducing interest expenses by
3419943 thousand UAH. this provided an opportunity to increase the bank’s
net profit by 2615165 thousand UAH. The stable dynamics of growth of
Sberbank’s commission income, namely an increase of 1.5 times compared
to 2018, ensured that Sberbank maintained its leading position in the market
on this indicator. Oschadbank increased the amount of net profit by UAH
2,615,165 thousand. in 2020 compared to 2018 The positive dynamics of
the growth rate of net profit is explained by the increase in the dynamics of
net interest income by 2635469 thousand UAH. for the study period. Interest
expenses in 2020 decreased by 3419943 thousand UAH and amounted to
10476135 thousand UAH. Commission expenses tended to increase by 42%
during the study period. Following the results of 2020 there is a decrease in
such an indicator as CIR. CIR — Cost Income Ratio — is the ratio of operating
expenses to operating income. CIR is actively used around the world to assess
the effectiveness of the bank by investors, shareholders, rating agencies,
etc . Calculation of Cost / Income means the presence in the numerator of
operating costs, which traditionally include labor costs, administrative costs,
depreciation. The denominator contains the bank’s net operating income:
income in the form of interest and commissions on banking operations, income
from securities transactions and other income. Thus, the CIR determines how
many hryvnias must be spent to generate one hryvnia of income. The negative
dynamics of this indicator in recent years indicates that the bank needs to
spend less money every year to receive one hryvnia income. Over the last
year, the cost of such costs has decreased by 17%.

Understand the causes and factors of changes in the main financial
results of the bank need a more detailed analysis of balance sheet indicators,
income and expenses in terms of components, macroeconomic trends.

According to the figure, it is obvious that the reason for the increase
in interest income was an increase in the share of interest on investments.
This type of income increased by UAH 2,500,635 thousand, the share of
which increased from 10% to 22%. At the same time, it should be noted that
the share of interest on loans to customers is gradually decreasing. Thus,
the amount of interest received on loans amounted to 9625781 thousand
UAH in 2018 and gradually decreased to 8704190 thousand UAH in
2020. In 2020. almost no interest was received on funds in banks, other
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Figure 1. Interest income on financial assets measured
at amortized cost of Oschadbank

interest income. When planning interest income, banks expertly determine
the indicators for achieving the target level of interest income. Some
indicators are planned based on the dynamics of previous years. The main
macroeconomic indicators and trends of their development (household
income, inflation, industrial production index, GDP, etc.) are also taken into
account. Thus, the planning of bank interest income is a complex process
that affects many factors, including those that go beyond the activities of the
bank itself. Interest expenses are planned in similar ways. In particular, to
forecast the interest costs of attracting customer funds, the main drivers are:
the amount of borrowed funds in terms of private and corporate customers,
current accounts, banking products, currency; interest rates, etc. Among
the macroeconomic indicators in the calculation of planned interest costs
are the following indicators: household income, average interest rates of
commercial banks, retail trade, etc.

Interest expenses of Oschadbank during 2018-2020 decreased due to
a decrease in the amount of interest on customer accounts and interest
on issued Eurobonds. Interest expenses on customer accounts for this
period decreased by 1477380 thousand UAH and in 2020 amounted to
8840648 thousand UAH this type of expense has the largest share among
other types of interest expenses. Interest on issued Eurobonds, the share of
which decreases annually, also has a large impact on the amount of interest
expenses. Thus, the amount of interest on Eurobonds issued decreased from
UAH 2,879,165 thousand to UAH 1,210,767 thousand, or 2.3 times. The
sum of other interest expenses has insignificant shares.
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Figure 2. Interest expenses on financial liabilities valued
at amortized cost of Oschadbank

In2018-2020theamountofinterestincome decreased by 884474 thousand
UAH, and the amount of interest expenses by 3419943 thousand UAH.
This provided an opportunity to receive in 2020 net interest income in the
amount of UAH 7,990,807 thousand.

Figure 4 presents some of the main indicators of Oschadbank’s activity
for 2018-2020, including the bank’s assets and loans to customers.

The figure shows that throughout the analyzed period, the bank’s assets
show an uneven increase in the total amount. Thus, compared to 2018, assets
in 2019 increased by 14%, compared to 2019 by 7% in 2020. There is also a
decrease in the bank’s loan portfolio. In 2020, compared to 2018, there is a
decrease in the amount of “Loans to customers” by 4317099 thousand UAH
or 6.4%. Among the reasons for the decrease in assets should be noted:
fluctuations in the national currency, a decrease in corporate loans and
the revaluation of government securities in accordance with international
financial reporting standards (Ruda, 2021).
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Figure 3. Dynamics of the ratio of income and expenses
of net interest income of Oschadbank
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Figure 4. Dynamics of assets and loan portfolio
of Oschadbank for 2018-2020

Thus, Oschadbank JSC is one of the largest state-owned banks in
Ukraine, which demonstrates the positive dynamics of capital growth. In
order to effectively manage the bank, find ways to minimize costs and
maximize profits, it is necessary to explore the methods of planning and
forecasting that the bank uses in its activities.

The bank’s equity is the most important indicator that can be considered
separately from others; allows you to see the reliability of the bank,
efficiency and prospects. Share capital is the main component of equity, its
share of less than 100% demonstrates the efficiency of the bank, because the
components of equity are also reserve and other funds, retained earnings.

The bank’s equity is the main means of ensuring the stable operation
of the bank and the implementation of financial planning. Consider the
dynamics of the bank’s equity. The equity of Oschadbank JSC increased by
18% during the study period.

In the structure of equity, the largest share during the analyzed period
is occupied by share capital, the amount of which is constant. Retained
earnings, which have fallen by 8.7% in recent years, also account for a
significant negative share. The equity of the studied bank in 2020 increased
by 18.27% compared to 2018.

Retained earnings are an extremely important source of equity formation
and indicate the bank’s own development potential. Analyzing retained
earnings as a source of equity, it should be noted that JSC “Oschadbank™ has
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Table 4
Dynamics of equity of Oschadbank for 2018-2020, thousand UAH

Growth rate

Liabilities articles 2018 2019 2020 (decline) 2018
from 2020,%
Equity 49724980 | 49724980 | 49724980 -
Reserve for overvalued 1821887 | 1817194 | 1572968 86,3
buildings
Reserve for revalued 215554 | 1018205 | 976060 at 4,5 times
mvestments

Cumulative amount of

. 1513 1061 1583 -
exchange differences
Uncovered damage (33215794) | (33004661) | (30334988) 91,3
Uncontrolled share of 13529 | 13493 | 13524 .
participation
Total equity 18561669 | 19570272 | 21954127 118,27

an uncovered loss on 01.01.2020 — 30334988 thousand UAH, the amount
of which has decreased in recent years. But in general, the amount of the
bank’s equity is positive, which indicates the required level of efficiency
and quality management of the bank.

The Bank performs capital management in order to ensure the
continuation of the bank’s activities, maximizing shareholder profits by
optimizing the ratio of borrowed funds and equity. The Management Board
of Oschadbank systematically reviews the capital structure. The course
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20000 participation
= Uncovered damage
20000
= Cumulative amount of exchange
0 differences
® Reserve for revalued
-20000 investments
= Reserve for overvalued
-40000 buildings

Figure S. Dynamics and structure of Oschadbank’s own capital,
UAH min
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examines the cost of capital and the risks associated with each class of
capital. Based on the recommendations of the bank’s board, it introduces
adjustments to the capital structure by issuing additional shares, attracting
additional credit funds or repaying existing loans. Thus, equity acts as
self-insurance, providing a buffer against insolvency, and if it is positive,
it reduces the degree of risk of the activity, which allows for effective
planning of future activities.

Let’s define the absolute autonomy of Oschadbank, which is determined
by the ratio of equity (net assets) to the total value of assets, which is
characterized as part of the property formed at the expense of equity.

Table 5
Dynamics of assets and equity of Oschadbank
Absolute
Name of article 2018 2019 2020 deviation of 2018
from 2020, +; -

Assets, thousand UAH | 217786209 | 249144745 | 233599897 +15813688
Equity, thousand UAH | 18561669 19570272 | 21954127 +3392458
Ratio between equity
and assets, % 8,5 7.6 9.3 +0.8

Oschadbank’s asset fund, formed at the expense of equity, is growing
annually, and in general has increased by 0.8% during this period.

The dynamics of net profit of Oschadbank JSC shown on the chart
showed that in 2020 the profit amounted to 2776371 thousand UAH. As you
can see from the chart, there is a rapid increase in net income. Compared
to the two previous analyzed years, we can see a significant improvement
in the financial situation, because in 2018-2019. the bank received small
amounts of net profit. The income received by the bank in 2020 was due to
the following components: net interest income and commission income, as
well as a significant reduction in the cost of deductions to the provision for
impairment of loans and advances in other banks.

The most commonly used method of analyzing the efficiency of the
bank is the DuPont model. This method examines the relationship between
profitability and risk of the bank and reveals the impact of individual factors
on the results of its activities. The calculation of indicators is carried out
according to the financial statements.
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DYNAMICS OF NET PROFIT OF OSCHADBANK
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Figure 6. Dynamics of net profit

In Dupont’s model, the bank’s risk indicator is the capital multiplier
(MC) — the ratio of average assets to the bank’s equity. The greater the
expression of the capital multiplier, the greater the risk. Or the higher the
profit, the riskier the structure of the bank balance sheet will be, other things
being equal.

ROE = ROA*MK,
ROE =4II/A *A/K

The ROE indicator is the ratio of the bank’s net profit to the average
amount of the bank’s equity over the period and characterizes the efficiency
of own funds (generated by share and additional capital, as well as reserve
fund and retained earnings) invested in the bank’s business. The value of
the ROE indicator is to determine the level of return (in the form of net
profit) from the shareholders’ funds invested in the bank, as well as retained
earnings directed by the bank to business development.

ROA is the ratio of net income to the average for the period of the bank’s
assets and allows assess the effectiveness of active operations of the bank:
how many hryvnias of net profit the bank earns for each hryvnia invested in
its assets as financial (loans to individuals and legal entities, interbank loans,
securities) and non-financial (fixed assets and intangible assets). Its use
makes it possible to assess the effectiveness of the bank’s investments in the
base for the formation of profits of its assets. Both of the above indicators
are related to the consideration of the bank as a whole as a business entity.
This approach is manifested both in the calculation of the numerator of
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indicators (net profit — the final financial result of the bank after accounting
for interest and non-interest expenses, write-offs and revaluation of assets
and tax payments) and in the calculation of the denominator (bank assets —
its investment in various financial market instruments, as well as fixed assets
and intangible assets).

Table 6
Decomposition analysis of equity of Oschadbank
Relative deviation
Name of article 2018 2019 2020 of 2018 from

2020,%
Net profit, thousand UAH | 161206 255074 2776371 1722,25
Assets, thousand UAH 217786209 | 249144745 | 233599897 107,26
Equity, thousand UAH 18561669 | 19570272 | 21954127 118,27
ROE 0,86 1,30 12,64 1469,76
ROA 0,07 0,10 1,18 1685,71
MK 11,73 12,73 10,6 90,36

Indicators of the efficiency of the use of financial resources during
2018-2020 were positive, which is explained by the profitability of
Oschadbank for this period. The change in ROE and ROA in 2020 was
due to changes in net income — by UAH 2,615,165 thousand, which led
to significant increases in these indicators. At the same time, the capital
multiplier decreased by 10%.

ROE is an indicator of stability. The analysis of this indicator makes it
possible to predict how stable the bank’s profitability level is. Analyzing this
indicator, it is necessary to compare the growth rate of net profit and equity.
This indicator characterizes the bank’s ability to manage all its funds. The
optimal value of this indicator is at least 15%. Oschadbank demonstrates a
steady increase in this indicator during the study period, which is close to
the recommended one.

ROA characterizes the return on assets. In practice, it is considered that
if the level of return on assets exceeds 1%, the bank operates profitably.
Although Oschadbank JSC received a net profit during 2018-2020, the
recommended value of the indicator the bank received only in 2020, which
amounted to 1.18%.
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The equity multiplier shows how many hryvnias of assets each hryvnia
of equity should provide and, accordingly, what share of bank resources can
be formed in the form of debt obligations. The MC (capital multiplier) ratio
of Oschadbank JSC decreased from 11.73 in 2018 to 10.6 in 2020, which
indicates a decrease in the degree of risk of the banking institution.

In general, the DuPont model provides an assessment of the state of the
bank in the market, the formation of financial benchmarks in the planning
and forecasting of bank finances.

Summing up the analysis of all the above indicators, the financial
condition of Oschadbank can be described as quite stable, despite the
uncertainty and instability of the financial market and the pandemic of
coronavirus infection, which has a negative impact on economic activity. In
the reporting period, the bank continued to serve primarily the population,
which provided it with a leading position in the retail banking market.
During this period, new economically sound approaches in tariff policy were
developed to maintain the leading positions in servicing settlement and cash
operations of corporate clients, which allowed to increase the mobility of
price management for products and services of corporate business.

To improve the performance of Oschadbank, it is necessary to develop a
policy on the formation, distribution, use of its financial results for various
banking operations, various activities, etc. It is also necessary to develop
and implement measures and justification of management decisions to
maximize profits. In accordance with the developed measures to make
current and operational plans of income and expenses, with the main
attention to plans for the formation of interest income.

Having analyzed the financial indicators of the Bank, we can characterize
the financial condition of Oschadbank as good, as evidenced by the gradual
increase in indicators such as bank capital, increase in loan portfolio.

Thus, the main direction in the bank’s management system is financial
management, which involves planning, regulating and controlling the
bank’s operations and their income and expenses, ensuring the stability of
financial results and improving the economic efficiency of the bank.

Thus, planning is an integral function of bank management, carries out
the formation of a comprehensive financial and economic policy of the
bank, which allows you to maximize the bank’s share in the market, gain
leadership and is a multifaceted, multifaceted management process.
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4. Findings

Based on the above disadvantages of the system of financial planning and
forecasting, it is proposed to consider the introduction of such technological
innovations as machine learning and artificial intelligence.

Let’s start by studying aspects of these technologies. At present, machine
learning and artificial intelligence are some of the most advanced modern
technologies. Machine Learning is a unit of artificial intelligence that uses
algorithms that can learn on their own, ie they do not need to be specially
programmed for a specific task. The technology is used for face recognition,
music, machine translation, medical diagnostics, fraud detection, prediction
of stock price dynamics and so on.

Currently, bank vaults are literally inflated by a huge amount of
customer data (questionnaires, transaction and communication histories)
and inside information — in general, from all the data that arise as a result
of all the activities of the bank. Artificial intelligence in conjunction with
Machine Learning makes it possible to study the behavior and needs of
customers, and based on them to make decisions autonomously, which
would take an ordinary person more than one hour, and maybe a day. For
example, JPMorgan Chase has developed a Machine Learning algorithm
called Contract Intelligence (COiN), which is used to analyze documents
and aggregate important data from them.

This tool allowed the bank to process 12,000 loan agreements in a few
seconds, which usually took 360,000 man-hours. Artificial Intelligence and
Machine Learning have been used for many years, but it is Big Data that
allows them to reach their peak — it is a set of approaches, tools and methods
of processing structured and unstructured data of huge volumes so that a
person can their further effective application. accordingly, the greater the
amount of information received, the more and more accurate the result can
be obtained, for example, about the needs and behavior of customers. In this
regard, it is critical for the banking industry to rely on and collect a large
amount of information about each customer. An example of the collection
of such information can be ATM transactions, mobile banking, which the
client performs on a daily basis. In this case, the bank’s goal will be to
achieve a quick normal transaction for the client with one button, without
unnecessary search and input of information based on information about all
transactions performed by the client.
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The main areas of banking where machine learning methods are currently
actively used are: search, segmentation and customer retention; scoring
and underwriting; fight against fraud; search and retention of employees;
investment management; collection management; collection activities;
customer support.

Some examples of cases of application of machine learning methods
in Ukrainian banks: the work of Ukrsibbank contact center operators has
been accelerated twice; 24% more efficient than live operators was the
robot collector in PJSC Oschadbank; the maximum time required to make a
decision on a loan in Alfabank Bank has been reduced by 3 times; the index
of detection of suspicious transactions in VTB Bank was increased to 95%;
1.5 times reduced collection costs in Ukrgasbank.

Ukreximbank actively uses machine learning to increase sales.

Models of propensity to consume product help Bank to divide customers
into groups in terms of probable response to the product offer, the method of
classification — to divide customers into certain classes. In addition, the bank
monitors the customer’s transaction activity. For example, when you reduce
the number of purchases on debit or credit cards, the customer falls into a
class with a high probability of outflow. For initially undefined classes, the
clustering method allows you to divide objects into clusters. It consists in
allocating client segments with a unique combination of characteristics on
a set of product parameters.

To improve the quality of models, Ukeximbank uses several methods
of machine learning — neural networks, random forest, gradient boosting.
These methods have already improved the propensity to purchase consumer
credit and credit cards by 10 to 12% compared to the classical logistic
regression.

In Ukrsibank, the decision to implement models based on machine
learning methods was made in February 2018. Already the first results of the
pilot project showed a significant increase in the quality of models compared
to traditionally used in practice models based on logistic regression.
Ukrsibbank actively uses machine learning in collection activities.

The best results are shown by Ukrsibbank — ensembles from the
models constructed by a method of gradient boosting with optimization
of hyperparameters. The constructed models show good quality and
stability, and the organization of ensembles allows to create combinations
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of noncorrelated predictors, for example, points from various vendors.
In addition, the use of Machine Learning methods allows you to most
effectively use the data of the bank and to refuse sampling. An important
advantage is the self-learning models, ie the ability to rebuild with new data.

Scoring system has become very widespread on the basis of machine
learning technology — not only the system, but also the method of credit
risk assessment, as well as risk management based on the forecast of the
probability of default by a particular borrower on the loan. In this case,
machine learning has automated the process of issuing loans, which now
also takes little time to process loan applications, both for individuals and
legal entities. Previously, the last time of consideration could take more
than a week, which slowed down the activities of companies applying for
this service. Currently, the scoring model is used by Oschadbank, Bank
Kyiv, and VTB Bank.

But not only in Ukraine there is success in the use of participatory
methods, but also abroad. For example, back in February 2017, Wells
Fargo invested in the creation of a chat bot with Artificial Intelligence for
the company’s Facebook messenger. this virtual assistant is used to reset
the password and provide account information without having to fill out
multiple pages of forms. Now this is a simple dialogue that can take a few
minutes.

Citibank, for example, has invested in FeedzAl, a company that focuses
on using data science to detect and stop fraudulent transactions in a variety
of financial activities, including online banking and mobile banking.
FeedzAl uses machine learning algorithms to analyze huge amounts of
Big Data data in real time and immediately notifies financial institutions of
suspected fraud.

The symbiosis of “big data” and machine learning offers a fundamentally
new approach to the problems of customer segmentation, lending and
forecasting, as well as solving a wide range of analytical problems.

Thus, current experience in the use of machine learning methods
shows positive results of the bank, in particular, improving processes,
saving resources and increasing the efficiency of the bank. However, it is
necessary to compare modern machine learning methods in planning and
forecasting .
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5. Conclusions

The main results of the work are: acquaintance of the authors with
modern scientific literature on planning and forecasting in banking
institutions; research of modern and advanced methods of machine
learning, directions and spheres of their use in credit organizations; basic
methods of planning and forecasting, stages of business planning, analysis
of key performance indicators, development strategies, values, core values
and goals of Oschadbank; study of methods of planning and forecasting of
financial results used in Oschadbank; analysis and evaluation of planning
and forecasting methods used in the bank; identification of the main
shortcomings of the existing planning and forecasting system; comparison
of applied forecasting methods in Oschadbank and modern forecasting
methods using machine learning; identifying ways to improve the
shortcomings found in the planning and forecasting system of Oschadbank.

The goal set by the authors, which is to develop and scientifically
substantiate theoretical and methodological provisions on planning and
forecasting the financial results of the bank, objectifying their practical
application of the concept of strategic plan development, substantiation of
the effectiveness of the implemented planning and forecasting system, was
achieved. The authors proposed a specific model for forecasting commission
income from the trading acquiring market using modern Machine Learning
methods. The effectiveness of the implemented forecasting system has been
proven: the model has higher forecasting accuracy, requires less human
and time resources. In turn, the high accuracy of the forecast of the bank’s
operating indicators allows: to see the future picture of developments until
the end of the year; to carry out competent coordination of the organization
of employees; to adjust the planned values, which are set before the
beginning of the year, when critical data is detected; improve or change the
strategy for achieving the targets of each territorial bank; assess the future
profitability of the bank; evaluate the work done and reward the bank’s
employees.

The set tasks were achieved in the work. Theoretical and methodological
provisions of the features characterizing the directions of planning and
forecasting of financial results of activity of commercial banks in the
market of banking services are formulated. The main functions of planning
and forecasting, their importance in the management of a commercial bank
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are revealed in the work. The author has developed a rational system of
planning and forecasting the activities and development of a commercial
bank and methodologically based on the example of Oschadbank. In
addition, the paper analyzes, compares and evaluates the planning and
forecasting system operating in the bank, and modern, promising methods
of forecasting planning.
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Abstract. The purpose of the tourism insurance management is the
tourism industry has always had a definite danger to life as tourists themselves
and its employees. Natural disasters, unfortunate cases, miscalculations
in production and economic activities and other unforeseen events may
disrupt the balanced activities of tourism complex. At the same time with
the development of science technological progress of natural and industrial
economic cataclysms are not reduced. For ensuring stable tourist activities
enterprises and guaranteeing quality to tourists, in particular in areas of
increased risk, there are various management tools risk, one of which is
insurance. Fear- as a component of the security system in tourism industry
contributes to the stabilization of activities tourist enterprises and tour
operators companies, as well as the safety of tourist travel both in Ukraine
and abroad. Tourist travel carries a lot surprises. A tourist can become a
victim disaster or robbery, sudden due to changes in weather and other
circumstances may not live up to his expectations quiet rest. In these and
many others In some cases, there will be a need to provide burn yourself from
their harmful effects or minimize them. Therefore, the issue of insurance
services management in tourism is important. Effective implementation
of insurance products in the field of tourists through various distribution
channels These intermediaries are an important area of marketing. Results.
Tting strategy of insurance companies of Ukraine, therefore, generalization
is necessary for its development domestic and foreign experience, scientific
ensuring the formation and functioning sales systems of this type. That is,
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for the plant- building a strong position in the insurance market tourists for
the insurer it is important to have message to offer more diversified service
package. Ukrainian insurers are actions to rethink global trends to improve
the business climate tourism. Value/originalit. Ukraine lags far behind in
implementing measures to support the tourism sector, which poses a serious
threat to the competitiveness of the industry in the global market during the
projected recovery in 2021. The world still faces serious challenges, from
the indefinite duration of the pandemic to restrictions on movement, all in
the context of the global economic recession. Countries around the world
are implementing a wide range of measures to minimize the effects of the
COVID-19 pandemic and encourage the recovery of the tourism sector.
The prospects for the tourism economy remain extremely uncertain, and
confidence in business and travel has been hit hard. Clear communication,
well-developed information policies and clear epidemiological criteria will
be particularly important where there is a need to change travel restrictions
and containment measures in response to virus outbreaks and changes
in the health situation. The crisis is a once-in-a-lifetime opportunity that
encourages us to move towards fairer, more sustainable and sustainable
(socio-environmental-economic) models of tourism development. The
pandemic again revealed structural weaknesses in the tourism system and
vulnerability to external shocks. There is an urgent need to diversify and
strengthen the resilience of the tourism economy, better prepare for future
shocks, address long-standing structural weaknesses and encourage the
digital, low-carbon transformations needed to move to stronger, fairer and
more sustainable tourism models.

1. Introduction

The relevance of the research topic is determined by the fact that the
transition of Ukraine to market rails dramatically washed away the previously
existing way of doing business. In this perspective, the organization of
insurance is becoming one of the significant factors influencing all sectors
of the economy, including tourism. In modern conditions, insurance is
an important and necessary tool that ensures overall economic and social
stability and security, business development, effective protection against
numerous risks, the implementation of state social policy in the field of
tourism. In the context of Ukraine’s accession to the European Union,
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the problems of functioning and legal regulation of the tourism insurance
industry are of great importance along with the solution of socio-economic,
organizational and other problems, because they are not only national but
also international.

Insurance is a way of compensating for losses incurred by an individual
or legal entity by distributing them among many persons (insurance
group). Compensation for losses is made from the funds of the insurance
fund managed by the insurance organization (insurer). The objective need
for insurance is due to the fact that losses sometimes occur as a result
of destructive factors that are not under human control, such as natural
disasters. Insuch asituation, itis impossible to recover damages from anyone
and a pre-established insurance fund can be a source of compensation.
Nowadays, tourism is an industry that is not only developing rapidly, but
also affects the level of development of related industries, one of which is
hiding. Insurance is the most important element of economic wearables
and an effective way to recoup costs. Insurance and tourism belong
to the sphere of services and have what is the impact on the economic
development of almost every developed country they. According to the
United Nations World Tourism Organization (UNWTO), international
tourism accounts for 29% of global exports of services. In 2018, tourists
spent a total of 1.7 trillion US dollars. The growing dynamics of tourist
flows requires increased requirements to the quality of tourist services and
the development of the insurance market in this area. The tourism industry
operates at risk. Protection of the interests of tourists can be provided by
instruments, among which insurance has a special place. Insurance is a
way to reduce the risks that arise in the field tourism, in particular for
its subjects — tourism organizations and tourists. Along with the fact that
there are common risks inherent in the majority economic entities, in the
field of tourism there are specific risks, thorns for this type of activity. In
addition, during the interaction of a large number of independent one from
one of the business partners (foreign tour operators, consular services,
hotel administrations, catering establishments, transport companies etc.)
the probability of insured events increases. The study of this problem is
also important from the standpoint of tourism ethics. In our country, the
most developed outbound tourism, and therefore, under time of tourist
operations, the interests of more than one are affected states.
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One of the important trends in the world economy at the beginning
of the XXI century is its socialization, which concerns both the practice
of economic activity and the methodology of economic science. In the
development of tourism, socialization is manifested primarily through the
growing role of social factors, as well as through the transformation of
tourism into an important part of the lifestyle of a growing proportion of the
population in many countries.

2. Economic crisis effects on consumer behavior

A large number of scientific publications by both domestic and foreign
authors are devoted to determining the peculiarities of the development of
insurance market management and insurance in tourism. The works of such
authors as: Aleskerova Y.V., Bodnya A.V., Ivanchenko M.A., Ponomareva
0.B., Grabchuk O.M., Zaitseva V.M. and other.

At the same time, tourism as an object of study of economics has been
affected very socially. First of all, we are talking about the work of domestic
scientists economists. In particular, L. Nemets, S. Tsohla and others consider
social factors as part of the general analysis of factors in the development of
the tourism industry in their works. Other studies of social aspects of tourism
development are confined mainly to the socio-psychological direction. At
the same time, the theoretical and methodological basis for the study of
various aspects of social security of tourism is being actively formed in
foreign science. In particular, the works of G. Bon, K. Zimani and I. Kovari,
G. Mikhalko, S. Michurin and others are devoted to this direction. At the
same time, a clear definition of the essence of social security of tourism and
justification of approaches to assessing its condition, in particular, at the
regional level has not yet been proposed.

At the same time, a number of publications on various aspects of the
legal regulation of insurance in the tourism business have been hotly
debated recently, while little research has been done so far. As a result, the
development of theory and methods to analyze the features of the tourism
insurance system in modern conditions is an important area of modern
science.

Going on a tourist trip, a tourist may encounter with a number of
problems that can have negative consequences for his life, health and
property. He may be the victim of a catastrophe or robbery, suddenly fall ill
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due to weather changes and others circumstances. In these and many other
cases, there will be a need to to protect themselves from adverse effects
or to reduce them to a minimum mum, which is made possible by the
legal institution of insurance. Insurance is the main form of guaranteeing
consumers of tourism security services in the country (place) of temporary
stay. In order to protect the rights and interests of tourists, the legislator has
identified system of regulatory guarantees of tourist insurance.

Thus, the provisions of Art. 9 of the Law of Ukraine “On the procedure
for leaving Ukraine and entering to Ukraine of citizens of Ukraine “regulated
that in order to create conditions that guarantee reimbursement of expenses
to a citizen of Ukraine, related to extraordinary circumstances during his
stay abroad, he must be insured. Detailing this legislative provision, the
Law of Ukraine “On tourism “provides for compulsory insurance of tourists
(medical and accident), which is provided by the subjects of tourism based
on agreements with insurers. It is worth noting that tourists are subject
to insurance regardless of whether they travel in Ukraine or abroad. At
the same time in the Law of Ukraine “On Insurance” personal insurance
tourists (medical and accident) are not included in the list compulsory
insurance. Instead of Art. 7 of the specified normative act provides for such
a type of compulsory insurance as insurance liability of tourism entities
for damage, caused to the life or health of the tourist or his property. The
activity on the insurance market is determined by the Law of Ukraine “On
insurance”, which regulates relations in the field of insurance and aimed at
creating a market for insurance services, strengthening insurance protection
of property interests of enterprises, institutions, organizations organizations
and individuals4. However, this Law defines only general principles the
implementation of insurance, and therefore can not take into account all the
specifics travel insurance. Contrary to the requirements of Art. 7 of the Law
of Ukraine the Cabinet of Ministers of Ukraine has not identified a separate
“On Insurance” procedure for compulsory insurance in the field of tourism.
Licensing conditions for tour operator activities are also not address issues
of insurance protection of tourists and entities tourism activities.

Object of research — management of insurance in tourism.

The subject of research — the system of economic interests and relations
of policyholders, insurers and society in the face of insurance regulators in
the field of tourism insurance in Ukraine.
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The study used information that reflects the state of foreign and domestic
insurance systems, the content of laws and regulations governing insurance
activities in Ukraine, regulations, official statistics, documents and works
of domestic and foreign economists. General scientific and special research
methods were used in the work. The methodological basis of the study to
identify effective mechanisms for financial support of tourism are general
scientific methods. The article uses the methods of abstract-logical method,
namely: analysis and synthesis, induction and deduction. Statistical methods
and tabular presentation of information were used to estimate gross income.
Based on the structural algorithm, a strategy for overcoming the global
crisis in the tourism industry based on SWOT-analysis has been developed.

The purpose of the study is to develop measures to manage insurance
in tourism.

3. Results

Officially, there is no such thing as “travel insurance” in Ukrainian law.
According to Article 16 of the Law of Ukraine “On Tourism” is mandatory
insurance for tourists is medical and accident insurance. In the reports of
insurance companies, this type of insurance is defined as “health insurance”.
For the vast majority of insurance companies, this type of insurance is not
a priority. According to statistics on the functioning of the insurance market
in Ukraine, the share of medical expenses insurance in 2019 amounted
to 3.56% or UAH 1885 million in gross insurance premiums, 2.45% or
349.9% in gross insurance costs. UAH million.

With the spread of the COVID-19 pandemic, the tourism industry has
faced a crisis that could be the worst in history. In recent years, the tourism
industry has been one of the fastest growing industries, sometimes faster
than the world economy as a whole. 2019 brought unprecedented changes
in the world order, affecting all sectors of the economy and all social
contacts. The global pandemic, the first in a new era of interconnectedness,
has threatened 100 million jobs, most of them in micro, small and medium-
sized enterprises, which employ a high proportion of women, accounting
for 54 percent of tourism, according to the World Tourism Organization.
UN (UNWTO).

Tourism-dependent countries are likely to experience the negative
effects of the crisis much longer than other economies. The pandemic is
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disproportionately affecting contact services, which are key to the tourism
and travel sectors, and they will continue to fight until people feel safe for
mass travel.

From the white sand beaches of the Caribbean, Seychelles, Mauritius
and the Pacific to the deaf streets of Bangkok to the vast national parks of
Africa, countries are struggling to lure visitors, avoiding new outbreaks.
Solutions range from attracting the rich, who can guarantee quarantine on
their yachts, to inviting people to stay for up to a year and work practically
while enjoying the tropical view.

Revenues from tourism worldwide are not expected to return to 2019 by
2023. In fact, 43% of respondents to a UNWTO survey [2] point to 2023,
while 41% expect a return to 2019 only in 2024 or later. Extended UNWTO
scenarios for 2021-2024 indicate that it may take two and a half to four
years for international tourism to return to 2019.

In the first half 0of 2020, the number of tourists worldwide fell by more than
65 percent, almost stopping since April — compared with 8 percent during the
global financial crisis and 17 percent against the SARS epidemic of 2003,
according to current IMF research on post-pandemic tourism. world [3].

According to the United Nations World Tourism Organization
(UNWTO), as of December 2020, the decline in the number of tourists
in the world as a percentage of the previous year was 85%, in December
2020 compared to December 2019, the decline is 74%. Figure 2 shows the
changes in the number of tourists in the world and by region in the months
of 2020 to the level of the previous year [4]. As we can see, during 2020,
the largest decline occurred worldwide in April and May. In most regions,
a slight increase in the number of tourists began in the summer. The most
affected regions, to which tourists have not yet returned, are North Africa,
Central and South America, Asia and the Pacific, and the Middle East.

The norms of the Ukrainian legislation on compulsory health insurance
and accident insurance do not provide full protection of domestic tourists
from all risks when buying tourist services and traveling. Certain steps have
already been taken to increase the insurance coverage of tourists. Thus, in
the draft law Ne 4162 On Amendments to the Law of Ukraine “On Tourism”
registered in the Verkhovna Rada, insurance of return of Ukrainian tourists
to Ukraine in case of detention abroad is added to the list of obligatory types
of tourist insurance.
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However, the problem of insuring the risks of delay or cancellation of
the trip remains relevant. Today, this type of insurance is not mandatory,
but it is especially important. For example, a trip to Egypt, which is the
most popular destination for organized tourism, requires a PCR test for the
absence of coronavirus disease with a certificate when entering the country
of rest. However, testing should be done no more than 72 hours before
arrival in Egypt. If you receive a positive test, the tourist will not be able
to travel, but compensation is possible only if you have travel insurance.
Some tour operators automatically include it in the travel product, and some
offer tourists to buy such an insurance policy in addition. Moreover, the
conditions of compensation for this type of insurance are also not always
acceptable for tourists: deductible may be 10-20% of the tour price, the
amount of compensation may be limited to certain amounts, which when
buying expensive tours does not correspond to the money spent by tourists;
may not apply to all tourists from one reservation, but only to those tourists
from the reservation who are not able to travel directly for objective reasons.

With the introduction of the rule on compulsory travel insurance,
insurance companies could optimize their services within such a package,
reducing their cost due to the massive demand for such a service. But travel
insurance can also be considered in another aspect. The risk of bankruptcy
of tour operators, especially in a pandemic, has increased significantly, but
effective protection of tourists in the event of bankruptcy of tour operators
is not provided. Article 15 of the Law of Ukraine “On Tourism” regulates
the need for financial support for tour operators. However, the amount of
20,000 euros for international tourism is purely symbolic, as the annual sales
of major tour operators can be measured in tens or hundreds of millions of
euros. At the moment, there are proposals to increase the financial support
of tour operators and bring it to 5-10% of the annual volume. Naturally,
such proposals will not find support from tour operators, but during the
global crisis caused by the coronavirus pandemic, the withdrawal of even a
small percentage of funds from the turnover of tour operators may lead to
the suspension of their activities or even bankruptcy.

It is in this situation that travel insurance is of additional importance,
as it can provide compensation for cancellation of the trip not only for the
usual list of reasons, such as illness of the tourist, his death or loved one,
natural disasters, lawsuits, etc., but also in case of impossibility making
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a tourist trip through the fault of the tour operator, including in case of
bankruptcy.

According to the UN World Tourism Organization, the contribution of
tourism to world GDP, taking into account the indirect effect is 10 percent.
As 0f 01.01.21 in the rating of the IC in the field of tourism insurance, the
Ministry of Finance identifies the following insurers:

Table 1
Rating of the IC in the field of tourism insurance Ministry of Finance

Tourist insurance In gener‘al, forall

types of insurance

Name SC Rating Level of Level of

Awards | Payments | payments, | Awards | payments,

% %
VUSO 1 [175142 ] 42427 2424 [1162350| 37
PZU 2 | 140524 | 40060 28,51 [1485570| 48
El‘;fl‘;giig ravel 3| 121027 | 57929 47,86 | 182440 53
TAS 4 84125 20415 34,27 2026920 43
Guardian 5 74549 9076 12,17 371320 21
Knyazha 6 71454 7681 10,75 823700 37
USI 7 62299 9785 15,71 457700 77
Povidna 8 34853 3533 10,14 841120 52
ARX 9 28889 15633 51,11 2680020 42
Persha 10 26916 6561 24,38 451600 38

The largest share in tourism insurance in the insurance premium of
the UK has European travel insurance (66%); VUSO Insurance Company
(15%), Guardian (20%), USI (13.61%) have a small share; all other
insurance companies have a small share of tourism insurance premiums:
ROM (9.4%). TAS (4%); Knyazha (8.6%), Leading (4.14%); ARX (1.07%),
First (5.95).

We will group insurance companies according to the ratings of the
Ministry of Finance for 2018-2020. on tourism insurance.

In 2018-2020, the amount of insurance premiums increased only in two
rhinestone companies (VUSO and TAS), while the amount of insurance
premiums also increased. The dynamics of these indicators is unstable.
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Table 2
Grouping of insurance companies according to the ratings
of the Ministry of Finance for 2018-2020 on tourism insurance

Relative
Name SC Indicator 2018 2019 2020 deviation of 2020
from 2018, %
Awards 116601 156702 175042
VUSO | payments | 23777 | 40839 | 42427 | 1501217843
PZU Awards 157821 267640 140524 89,67
Payments | 46603 64744 40060 85,96
European travel | Awards 147712 205824 121027 81,93
insurance Payments 66178 75128 57929 87,53
Awards 78953 81568 84125
TAS Payments | 17374 | 18670 | 20415 | 1063311750
Knyazha Awards 156720 172196 71454 45,49
Payments 9306 1360 7681 82,53

The amounts of insurance premiums and insurance payments of the ROM
Insurance Company, European Strategic Insurance, and Kniazha decreased
during the period under study. But despite this trend, they are still making
increasing payments.

The value of gross insurance payments is growing, so for the period
from 2018 to 2010 there was an increase of 15%, while during this period
the amount of gross insurance premiums decreases, which means that there
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Figure 1. Dynamics of the level of payments of the leading
insurance companies of Ukraine for tourism insurance, %
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Table 3
Dynamics of payments and premiums
of insurance companies of Ukraine

The relative

Indicator 2018 2019 2020 | deviation of 2020
from 2018, %

The relative deviation | = 493675 | 530012 | 451849 91,52

0f 2020 from 2018, % ’ ? ’ ’

Gross insurance 128634 | 143383 | 148527 115,46

payments, million UAH

is an increase in gross payments (from 26.1 in 2019 to 32.9% in 2020).
Such changes indicate, on the one hand, a slight increase in financial risks
of insurance companies, and on the other — the development of positive
trends in the national insurance market. But if we compare the level of
payments in Ukraine and the world, the values of this indicator are very
low, in European countries it is 70%.

The growth of insurance activity was one of the factors in the growth of
insurance reserves and assets.

Table 3
Dynamics of assets and insurance reserves
of the Insurance Company of Ukraine

The relative
Indicator 2018 2019 2020 deviation of 2018
from 2020, %
Assets, million UAH 634933 63866,8 64925.2 102,25
Insurance reserves,
million UAH 26759,6 29558.8 34192,1 127,7

The volume of formed reserves as of 01.01.21 amounted to UAH
34192.1 million (increase by UAH 7,432.5 million compared to 2020),
which affected the expansion of financial opportunities of insurers to invest
funds, increase in assets.

SWOT-analysis of factors influencing the prospects for recovery and
development of the tourism industry in the world after the pandemic is
presented in Figure 3, where the relevant factors are divided by impact

49



50

Yuliia Aleskerova, Lidiia Fedoryshyna

4000000

3500000 A\

3000000 \

2500000

2000000 / \ /
1500000 / /

1000000 , \ /
500000 \ /
V

0

1 quarter 2 quarter 3 quarter 4 quarter 1 quarter 2 quarter 3 quarter
2019 2019 2019 2019 2020 2020 2020

Figure 2. Volume of realized services of travel agencies
and tour operators of Ukraine, thousand UAH

on industry development (positive or negative) and the nature of factors
(internal or external).

The proposed SWOT-analysis of the factors influencing the prospects
for the recovery and development of the tourism industry allows us to
assess the strengths and weaknesses of the strategy to overcome the tourism
crisis, take into account its opportunities and threats.

The COVID-19 crisis has come as a huge shock to the tourism economy,
with a major impact on people’s livelihoods, industries, regions and
businesses. As the pandemic continues to develop, all its consequences still
cannot be calculated and taken into account. However, a return to “ordinary
business” is unlikely. Politicians will need to learn from the crisis to build
a stronger, more resilient tourism economy for the future. Although it is too
early to say for sure, there are a number of lessons to be learned: The crisis
was a call for action by governments at all levels to respond in a coordinated
manner, and the importance of integrated tourism policy approaches to
support recovery.

Taking into account all four components of the SWOT-analysis in the
complex will allow to determine the main strategic directions of tourism
development, to formulate goals and specific tasks. In addition, the SWOT-
analysis will allow to outline a plan for strategic development of the tourism
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industry in the future, to anticipate the necessary actions and tools, to take
into account new opportunities.

In the context of European integration processes in tourism, the use
of SWOT-analysis should be combined with other management tools that
improve the quality of tourism products to international standards, attract
more consumers of tourism services, which, according to researchers, are
dissatisfied with cost-quality. On tourism products of domestic enterprises.
Therefore, in the conditions of transformational changes of the national
economy it is necessary to pay special attention to the development of
management tools in tourism.

Government at all levels and the private sector need to be better prepared
and able to respond and adapt quickly. This requires a more reliable
assessment of risks and crisis response mechanisms, as well as closer
coordination at the local, national and international levels.

Providing targeted and affordable support as quickly and efficiently
as possible for vulnerable tourism businesses, workers and tourists is
and remains extremely important. Tourism generates foreign exchange,
supports jobs and businesses, stimulates regional development and supports
local communities. Prior to the pandemic, the tourism sector was directly
contributed by 4.4% of GDP, 6.9% of employment and 21.5% of exports
of services in OECD countries on average (and 6.5% of world exports
according to the World Trade Organization [7]). However, these shares
are much higher in several OECD countries, where tourism is the main
driver of economic activity, such as France (7.4% of GDP), Greece (6.8%),
Iceland (8.6%), Mexico (8.7 %), Portugal (8.0%) and Spain (11.8%). The
indirect impact of tourism is also significant, exacerbating the shock to the
national and local economies. Ensuring policy clarity and taking measures
to reduce uncertainty (as far as possible) will be crucial to support the
resumption of tourism. The prospects for the tourism economy remain
extremely uncertain, and confidence in business and travel has been hit
hard. Clear communication, well-developed information policies and clear
epidemiological criteria will be particularly important where there is a need
to change travel restrictions and containment measures in response to virus
outbreaks and changes in the health situation.

A crisis is a once-in-a-lifetime opportunity that encourages us to
move towards fairer, more sustainable and sustainable (socio-ecological-

51



52

Yuliia Aleskerova, Lidiia Fedoryshyna

Positive

Strengths
Proven sustainability of tourism in
past crises
Domestic tourism can be a buffer
Power of adaptation: safety and
hygiene protocols, travel closer to
home, value for  money,
responsible consumer behavior

State support of the sector

Opportunities
Rethink the business model
Innovation and digitalization
Sustainability and sustainable
development segments (rural,
nature, health, eco-tourism)
De-escalation phases initiated by

n

several countries to the "new

norm

Progress in adaptation plans in
areas and companies

Negative
Weaknesses

Segments that can potentially be
affected are also high costs:
international, long-term, business
travel and events

Major disruptions in air transport
with airline failures and
concentration

Lack of references in previous
declines

Perception of travel as a risk
Low level of demand when

restarting tourism due to social
distance

Threats

Economic  environment:  global
downturn, rising unemployment and
job threat, business closures, mainly
of SMEs, disposable income,
uncertainty that burdens consumer
and business confidence

Indefinite duration of the pandemic
(including rebirth) and vaccine
unavailability

Degree of blocking and restriction
of travel

Unknown form of "new rule"

Figure 3. SWOT-analysis of factors influencing the prospects
for recovery and development of the tourism industry

economic) models of tourism development. The pandemic has again
revealed structural weaknesses in the tourism system and vulnerability to
external shocks. There is an urgent need to diversify and strengthen the
resilience of the tourism economy, better prepare for future shocks, address
long-standing structural weaknesses and encourage the digital, low-carbon
transformations needed to move to stronger, fairer and more sustainable
tourism models.
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4. Personal insurance in the tourism business

Personal insurance is one of the branches of insurance. It associated with
a special area of the reproduction process — namely — with reproduction of
labor and due to the risk nature activities of people with an increased degree
of risk associated with deteriorating environment, increasing the proportion
of older people in the total population, etc. Personal insurance is provided
for the purpose of organization insurance protection of individual citizens
and members of their families in case the occurrence of various events that
affect life, health and working capacity of these citizens. Personal insurance
in tourism is a system of relations between insurance company and tourist to
protect his life and health in the event of insured events. The organization of
tourist activities is associated with many risks, so there is a need for insurance.

Harmful factors (risk factors) in tourism are possible classify as follows:

—risk of injury (movement of mechanisms and objects, bodies, complex
terrain, movement of rocks, unfavorable ergonomic characteristics of
camping equipment and inventory, dangerous atmospheric and other natural
phenomena);

— environmental impact (increase or decrease in temperature, humidity
and movement of air masses, precipitation in the tourist service area, sharp
changes in atmospheric pressure);

— fire danger (compliance with regulatory requirements fire safety
documents);

— biological factors (pathogenic microorganisms and their products life,
poisonous plants, reptiles, insects and existing animals carriers of infectious
diseases, burns, allergies and other toxic reactions;

— psychophysiological loads (physical and neuropsychological overload).

— danger of radiation (advanced level ultraviolet and radiological
radiation);

— chemical exposure (chemical factors: toxic, irritating, sensitizing);

— stage of transportation (type of vehicles);

— increased dust and gassiness;

— other factors.

According to the Law of Ukraine “On Tourism” and for the purpose
ensuring the safety of tourists and tourism entities are obliged to carry out:

— preparation of safe conditions for tourists, arrangement of routes of
campaigns, walks, excursions, places of carrying out competitions;
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— training of tourists in the means of prevention and protection against
injuries and accidents, briefing on the provision of the first medical assistance,
as well as information on sources of danger that may be determined by the
nature of the route and the behavior of the tourists themselves;

— control over the preparation of tourists for travel, hiking, competitions,
other tourist events;

— providing emergency assistance to tourists in distress, transportation
of victims. Types of personal insurance in the tourism business:

— insurance against accidents;

— Medical Insurance.

Atrticle 17 of the Law of Ukraine “On Tourism” provides that tourist
insurance (medical and accident) is obligatory and is carried out by subjects of
tourist activity on based on agreements with insurance companies. An insurer
can only be an insurance company that has appropriate license. Insurers of
personal insurance tourists can perform both individuals and legal entities
(tourists and tourist firm), and insured — only tourists. When insuring tourists,
insurance events include: short-term, unexpected, unintentional accidents,
disease (poisoning, injury, etc.), death (death), but only in places provided by
the tourist voucher. Insurance events in the personal insurance of tourists can
not be considered chronic, infectious and recurrent diseases (cardiac vascular,
oncological, tuberculous, dental and other).

Personal insurance in the travel business includes such an important sub-
branch of insurance as accident insurance cases. Accident insurance in the
tourism business — it is a risk insurance that involves the payment of the
sum insured only in the event of an insured event (in full or in full its part,
depending on the damage caused to the victim). On expiration of contracts of
risky types of insurance no neither payments of insurance sums, nor return of
the received are provided insurer of insurance premiums. Accident insurance
in the tourism business can be both individual and collective. Insurance is
considered individual if insurance payments are paid natural (insured) persons;
in the case of collective insurance payments are made by organizations with
which the insured persons are employed or other (provided by law) relations.
Object of insurance protection in case of accident insurance cases in the
tourism business are the property interests of the insured persons associated
with temporary or permanent decline in income or additional costs due to
disability, as well as death of the insured as a result of an accident.
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Varieties of accident insurance tourism business e:

— Compulsory personal accident insurance air transport passengers;

— Compulsory personal accident insurance railway passengers.

— Compulsory personal insurance of air passengers transport (tourists,
tourists) is carried out by concluding agreements between carriers and
insurance companies that have a license to conduct this type of compulsory
insurance.

The carrier is obliged to draw up a report on each accident, which
happened on the transport with the insured passenger (tourist). Object of
obligatory personal insurance against accidents cases of rail passengers have
property interests insured related to their life and health. Performance of the
contract the insurance covers the entire trip. Insurance cases are recognized
injuries or death (death) of the passenger the result of an accident on the
railway.

The insurance premium is calculated on the basis of the sum insured
and tariff rates set by insurers by agreement with the Ministry of Railways
and approved by the body insurance supervision. Under the contract of
compulsory insurance passengers rail transport are considered insured from
the moment announcement of boarding the passenger train and until leaving
station or destination station, but not more than one hour after his arrival.
Transit passengers are considered insured on the territory of the station
(station) for the entire period of waiting or landing in train.

The carrier is the insured under the contract. For receiving an insurance
payment to the injured insured (injuries), must submit to the insurer the
following documents:

— application;

— a report drawn up by the carrier on the accident that occurred with a
tourist by rail;

— certificate of medical institution;

— travel document and identity document. In case of death (death) of
the insured heirs submit to the insurance company: application; compiled
by the carrier accident report; death certificate of the insured; a document
certifying the entry into the rights of inheritance (will); identity document.

Claims for payment of the sum insured may be made to the insurer within
3 years from the date when the insurer had to make an insurance payment. The
size of the insurance rate is set by insurers for in coordination with the Ministry
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of Transport and approved by the body supervision of insurance activities.
The amount of the insurance premium is included in the fare document and is
charged to the tourist when selling a travel document. The sum insured is set
at 120 minimum wages. Passenger in case of injury as a result of an accident
the part of the sum insured corresponding to its level is paid severity. In case of
death of the insured person the heirs receive the sum insured in full (100%). At
onset: disability group III — 50% of the sum insured; disability of the II group —
75% of the sum insured; disability group I — 100% of the sum insured.

Voluntary health insurance is a sub-sector of personal health insurance in the
tourism business. Voluntary medical form insurance allows tourists to conclude
insurance contracts (assistance) in case of sudden illness, bodily injury as a
result of an accident, as well as death while in prison border. The main purpose
of “assistance” — immediate response to emergencies circumstances, providing
the client with moral, medical, and technical assistance. The insurance contract
may provide for liability the insurer in need of medical transportation of the
patient to the nearest or specialized hospital; transportation to the country
accommodation with medical support; repatriation of the body the insured;
early return; emergency dental help; legal aid, etc. However, the LCA policy
does not cover citizens who go abroad provides for reimbursement of the cost
of medical services from targeted treatment abroad, for the treatment of diseases
that were known to the insured (insured) at the time of conclusion insurance
contract, medical care or treatment, which is not urgent. The health insurance
policy provides an opportunity to cover the following risks:

— emergency inpatient care;

— emergency outpatient care;

— payment for medicines purchased with a doctor’s prescription;

— necessary, prescribed by a doctor to replace glasses;

— necessary dental care;

— emergency maternity care;

— evacuation / repatriation;

— visit of a third party or arrival of one of the close relatives;

— early return;

— transportation of the child (children) of the insured person;

— transmission of urgent messages. To date, there are two forms of
insurance tourist service;

— compensatory.
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Provides payment by the traveler of all medical expenses and
reimbursement only after return on homeland service (assistance). Provides
a list of services provided at the right time in kind or in kind cash through
technical, medical and financial assistance. Varieties of personal insurance in
the tourism business are insurance of foreign nationals who are temporarily
on territory of Ukraine, travel insurance, cost insurance tourists when
canceling a tourist trip. The object of such insurance is property interests
related to health and ability to work of the insured person, as well as the
occurrence of costs for medical and other types provided to the insured
services in connection with the occurrence of sudden, unforeseen events
during stay of the insured person on the territory of Ukraine. Insurance
risk is a sudden, unforeseen, independent from the will of the insured
person the event that actually happened to him under time of his stay in
Ukraine, namely: sudden illness, death as a result of a sudden illness,
accident (injuries, death as a result of an accident), accident or breakdown
of vehicles, theft of luggage, tickets, documents.

Non-travel insurance is the payment of the sum insured tourist in case
of his inability to go on a trip due to refusal issuing him a visa or any other
force majeure. In case of non-departure of the tourist the full cost will be
refunded tourist trips less the consular fee for a visa.

Insurance of expenses of tourists at cancellation of tourist the trip is
realized on the basis of the insurance agreed in the contract the amount
(insurance indemnity) that is paid in full or in part, if the impossibility of
the trip came from the following reasons:

— sudden illness or death of the tourist or his members family or close
relatives;

— damage to tourist property as a result of exposure the environment or
the actions of third parties;

— the participation of the tourist in the trial at the time of the alleged
travel;

—receiving a call for military service;

— failure to obtain an entry visa if all requirements are met paperwork;

— other reasons specified in the contract. Specific types of tourist
insurance are: in case untimely departure; in case of bad weather in the
place of temporary stay; from not leaving; from not obtaining a visa; for
cases non-fishing during fishing, non-shooting animals during hunting, etc.
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Specific rules (conditions) of tourist insurance for each type of insurance is
developed by each insurer independently within the framework of current
legislation and regulations Of Ukraine on insurance supervision.

5. Risks of the tourist enterprise

The tourism business, like any kind of business, contains there are a
huge number of obvious and hidden threats, equally dangerous both for
tourists and for companies in the field of travel services — travel agencies,
hotels, restaurants, casinos, airlines and other enterprises of the tourism
industry. A scientifically sound classification of risks is the determination
of the place and functions of each specific risk in their overall system the
possibility of effective use of methods and techniques in risk management.
Particular attention is paid to the study of such risk properties as generality,
systematicity, dynamic probability. The generality of risks has the form of an
abstract and concrete possibility. Abstract risks are risks that can be realized,
but for this there is no set of necessary and sufficient conditions. They are
distinguished by the following signs: the reasons that give rise to them;
degree of maturity; time of onset. Examples are the risks of bankruptcy from
declining demand, due to the possibility of the national economy entering
a phase of crisis. However, this feature requires a set of system changes
that are not required will take place. Thus, technical progress leads to the
formation of a new one technological basis of the economy, the demise of
old industries, but this process may not be accompanied by the bankruptcy
of certain enterprises that make up the basis of these industries.

Specific risks are risks that are quantified losses over time, to minimize
which entities operate as necessary managerial and material resources.
Complicating the system of public relations, growth of total production
tiveness, the creation of a system of mass consumption leads to the fact that
the number of individuals who are removed from the production process
and become passive consumers. Under these conditions, the risks associated
with that increase resources aimed at education, vocational training of
large groups of people, will never pay off. The risks that exist in the field
of tourism can be divided into two categories. In the first case, the risk is a
tourist who enjoys travel services. During the trip, tourists are exposed to
danger from different reasons: unfamiliar location, ignorance of a foreign
language, various kinds surprises and cataclysms (loss of luggage, medical
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illness, robbery, unforeseen events during excursions, etc.). In the second
case, the risk is the tourism company itself, which is also is obliged to provide
food, accommodation and leisure services related with financial losses due
to risky circumstances. Entrepreneurial structures are always faced with risk
solving both current and long-term tasks. There are certain types of risks that
affect everyone without exception, business organizations, but along with the
general ones are specific types of risk inherent only in certain activities: for
example, tourism risks differ from risks in the provision of hotel services, and
the latter, in turn, differ from the risks in manufacturing. Net risks mean the
possibility of getting negative and zero results. These risks include natural,
environmental, political, transport and part of commercial risks — property,
production, trade (depending on causes).

Natural hazards include risks associated with natural disasters forces
of nature: fire, hurricane, earthquake and others. Natural and climatic risks
significantly affect tourism activities, as the possibility of implementation
tourist travel directly depends on natural and climatic conditions in the
countries of the world. Tsunamis in Thailand and Indonesia, floods in
Western Europe, forests fires in Montenegro have kept tourists from
traveling to these countries. Environmental risks are risks associated
with environmental pollution. For example, tropical coastal areas are
geographically more exposed natural disasters due to climate and location,
and more vulnerable than elsewhere due to the natural purity of the
marine environment and coastal ecology. High the concentration of tourist
attractions is typical for all tropical regions of the world. In these areas, the
tourism industry is environmentally dependent, ie tourism is based largely
on pristine ecology. Political risks are risks associated with the political
situation in a country and the activities of the state. Political risks include:

— inefficiency of state support for domestic tourism enterprises;

— imperfection of the legislation regulating activity in the field of tourism;

— strictness of requirements for registration of entry documents of
foreign tourists;

—weak harmonization of current legislation with the law other countries
in the field of tourism;

— international conflicts;

— prohibition or restriction of conversion of national currency into
payment currency.
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Thus, the unstable political situation, terrorism, war, revolution,
introduction visa regime negatively affects the tourist flow. In particular, as
a result revolution in Tunisia in the first half of 2011, the tourism industry
lost almost half a billion dollars, and the number of foreign tourists in the
country decreased by 40%. Unearned profits in the tourism industry in
Egypt as a result of the revolution February-April 2011 amounted to more
than two billion dollars, and in March the country visited by 60% fewer
vacationers than the same month last year. The authoritative publication
Forbes annually publishes a list of the most undesirable and dangerous for
tourists countries. As of January 2016, the list topped the list the following
countries: Somalia, Afghanistan, Iraq, the Democratic Republic of the
Congo, Sudan, Pakistan and Yemen. Transport risks are risks associated
with transportation. Trade risks are risks associated with losses due to
delay payments, refusal of payments for the period of the contract, etc.
Therefore, the production risk arises in the process of providing services
and is associated with the inability of the firm to perform its obligations
under the contract or agreement with the customer. Sources of production
risk are:

— incorrectly chosen strategy of the firm;

— imbalance in the distribution of internal resources of the firm;

— increase in production costs;

— reduction of production volumes;

—ill-conceived innovations, new technologies;

—uncoordinated actions of individual divisions of the firm;

—reducing the level of competitiveness of the firm;

— dissatisfaction of the company’s employees and the risk of strikes;

— disclosure of trade secrets;

— making the wrong decision by managers;

— loss of property.

The following production risks can be identified in tourism:

— the risk of complete cessation of activities in a certain direction due to
inability of tourists to travel due to force majeure (military actions, natural
disasters, epidemics, etc.);

—risk of non-receipt or late receipt of funds for sold tourist products and
services;

— the risk of the client’s refusal of a tourist trip;
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—risk of refusal of concluded agreements on granting loans, investments
or loans;

— price risk associated with determining the price of tourist products and
services. It is primarily growing in the face of rapid inflation;

— the risk of bankruptcy of both business partners and the tourist
enterprises.

Social risks in tourism are related to the following:

— rising poverty, falling living standards;

— changing consumer preferences in the tourism market;

— falling solvency of population demand;

— stratification of society;

— reducing the cost of recreation and tourism.

Speculative risks include the possibility of obtaining as negative, and
positive results.

Commercial risks arise during the implementation of tourist services on
market in case of unreliability of partners and is caused by the following
factors:

— lack of own link in the market;

— incorrect use of information;

—reduction of sales of services;

— lack or incorrect organization of marketing research;

— erroneous pricing;

— loss of consumers of services;

— unsatisfactory fulfillment of the terms of the contract by the
counterparty;

— imbalance of supply and demand in the market.

The risks of choosing and reliability of a partner are very significant in
the tourism industry, because during the creation and implementation of a
tourist trip tour operator cooperates with many partners (carriers, insurance
companies, travel agencies, hotels, etc.). Failure or improper performance
counterparty of its obligations leads to negative feedback from tourists
about the work of a tour operator as a travel organizer. The risk of inflation
is associated with the depreciation of tourism assets firms. Currency risks
reflect the threat of currency costs associated with by changing the exchange
rate of one foreign currency against another, in particular the national one
currency, in the implementation of foreign economic, credit and other
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currency operations. For tourism businesses, this risk is always significant.
Liquidity risk is the risk associated with the possibility of losses over
time sale of securities or other goods by changing the assessment of their
quality and consumer value. Financial risk is the probability of incurring
losses relevant operations in the financial and credit and exchange spheres,
implementation securities transactions. Financial risks include credit risk,
interest rate (interest rate) risk, currency risk, risk of financial loss benefits.
Financial risks are possible due to the loss of financial resources (cash) and
the probability that the firm will fail to meet its obligations for investors.
They can occur due to:

— deterioration of the financial condition of the firm;

— passivity of equity;

— reduction of profits;

— the occurrence of unforeseen costs;

— possible withdrawal of part of the money by the business partner from
the authorized capital of the company;

—non-payment for the delivered goods;

— lack of demand for manufactured products;

— changes in exchange rates;

— increase in interest rates on the loan;

— insufficiency of own working capital;

— non-receipt of investments from commercial banks, investment
companies.

Investment risks are related to the specifics of business investment firm
funds in various projects and are determined by:

— unreasonable investment;

— depreciation of the investment and financial portfolio;

— the disappearance of sources of funding for the implementation of a
particular project;

— failure of the chosen method of financing;

— increasing the previous cost of the project;

— reduction of the share price on the stock exchange;

— the probability of losses due to the company’s compliance with stock
exchanges agreements;

— forced increase of the previously planned amount of dividends on the
company’s shares;
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— investing a large amount of money in one project.

Investment risks are divided into:

— the risk of lost financial gain is determined by the probability of
financial damage that may result from failure to take certain action or
termination of the tourist enterprise;

— risks of reduced profitability may arise in the event of a reduction in
size interest and dividends on investments, investments and interest-bearing
loans rates paid on borrowed loans.

The risks of lower profitability include credit and interest rate risks.
Credit risk is the threat that a borrower will default on its principal debt
and creditor interest. Credit risk is the risk of a situation in which the
issuer the issuer of the securities will be unable to pay the principal
amount of the debt. Interest rate risk is the threat of costs by commercial
banks, credit institutions, investment funds due to the fact that due to the
increase interest rates paid by them on borrowed funds, they begin exceed
rates on loans.

Risks of direct losses are divided into:

— exchange risks are the threat of losses from exchange transactions;

—selectiverisks are risks of incorrect choice of variety capital investment;

The risk of bankruptcy is a threat due to a false variety capital
investment, total loss of the entrepreneur’s equity and his inability to settle
commitments.

There are other types of risks, among which are the risks associated
with criminogenic market regulation; risk of forgery of financial
documentation etc.

Another classification of risks is also of practical interest:

— the risk to be accepted or the risk that is part of the structure business;

— risk that can be afforded;

— risk that cannot be afforded;

— arisk that can never be tolerated at all.

It should be noted that the new tourism projects have three types of risks:

— risk associated with technical innovations;

—risk associated with economic or organizational parties production;

—risk determined by the “youth” of the enterprise.

All of the above types of risks affect performance firms, so they need to
be considered, evaluated and reduced to real limits.
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6. Liability insurance in the tourism business

Liability insurance is an independent branch insurance. The object
of liability insurance is liability of the insured under the law or by virtue
of the contract before third parties for causing harm to them, health, life
or property). The purpose of liability insurance is insurance protection
economic interests of policyholders capable of causing harm third parties.
Liability insurance combines features like property insurance, if the damage
is caused to property, and personal insurance, if the damage is caused
to health, life citizens. In terms of economic content, liability insurance
plays a role dual role: on the one hand — protects the property interests of
himself the insured, and on the other hand — the victim (third party) on case
of insolvency of the person who caused the damage. Basically insurance
relations in liability insurance imposed norms of domestic and international
law, which are enshrined in the Laws Of Ukraine and resolutions of the
Verkhovna Rada of Ukraine, international conventions and agreements.

The Civil Code of Ukraine provides liability of the person who caused
damage to life, health and property third party. The subject of liability
insurance is:

— risks of personal insurance (life, health, working capacity) — those
related to the possibility of harm;

— risks of property insurance (destruction, shortages, damage).

Specific features of liability insurance include:

— the subjects of insurance relations are three parties: the insurer, the
insured, the third party — the insured, who will to pay insurance indemnity —
not predetermined;

— provides compensation to third parties and at the same time acts as a
protection of property interests of the self the insured;

— the sum insured is set as a limit (limit) liability of the insured, which
may arise in the event of infliction damage insurer, for the entire term of the
insurance contract or for one insured event, and for the obligatory form —
established by the Cabinet of Ministers of Ukraine.

Insurers enter into insurance contracts administrative, civil and material
liability Administrative liability is one of the forms of legal responsibilities
of citizens and officials for their implementation administrative offense.
Liability is the responsibility of the employee to reimburse the losses caused
by him to his company clearly Types of liability Civil Law Material Insurance
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participants responsibility Insurance company Insurer Third parties Contract
insurance Fears reimbursement Possibility damage Administrative 78 illegal
actions in accordance with the procedure established by labor legislation.
Civil (civil) liability as one of the types legal liability of business entities is
established by the rules of civil and commercial law legal consequences for
non-performance or improper performance by a person obligations under
the law related to the violation subjective rights of another person. Liability
insurance is classified as:

— by form of implementation: voluntary and mandatory;

— by types of insured entity: legal entities and individuals persons;

— by object of insurance: debt insurance (credit insurance, deposits) and
insurance in case compensation for damage (professional liability insurance
doctors, lawyers).

Owners’ liability insurance vehicles — one of the most common and
popular types of liability insurance worldwide. It provides payment to the
victim of monetary compensation in the amount of which would be collected
from the owner of the civilian vehicle a claim in favor of a third party for
damage to life and health, and also for damage or loss of property belonging
to her, which arose due to an accident or other traffic accident (accident)
with the fault of the insured. The object of this type of insurance is civil
liability owners of vehicles that they carry before the law as owners of a
source of increased danger to others, ie third parties persons. In Ukraine,
this type of insurance is mandatory under The Law “On Insurance” and the
Regulations “On the procedure and conditions compulsory civil liability
insurance owners of vehicles”, approved by the resolution Of the Cabinet
of Ministers of Ukraine of September 28, 1996 No. 1175. In In June 2004,
the Verkhovna Rada of Ukraine adopted the relevant one the law, which
comes into force on January 1, 2005. The essence of compulsory liability
insurance vehicle owners is to protect property interests persons injured
in traffic accidents that occurred with the fault of the insured Subjects of
compulsory civil insurance responsibilities of vehicle owners are:

— Insurers — owners of vehicles, which in accordance with the Regulations
is considered a legal or natural person who operates a vehicle owned by her,
full economic management, operational management or on on other grounds;

— insurers — legal entities that have received the appropriate a license to
conduct this type of insurance.
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According to Art. 13 Law of Ukraine “On Insurance” insurers who are
allowed engage in liability insurance of transport owners funds for damage
caused to third parties, under the conditions provided by international
agreements of Ukraine in this regard type of insurance, form the Motor
(transport) insurance bureau Of Ukraine (M (T) SBU), which is a legal
entity and is held by account of insurers — third parties (victims) — legal
entities and individuals damage to the vehicle as a result of road traffic
accident. According to the law, the insured event is considered a traffic
accident caused by the insured and as a result of which comes his civil
liability for the inflicted his vehicle harms the property, life and health of
third parties persons. In international insurance activities insurance liability
of vehicle owners is known under called “Green Card”. “Green card” for
tourists. If a person travels on own car, then when crossing the border
of the participating country in the Green Card agreement (there are only
45 of them), a policy will be required from him motor third party liability
insurance funds for damage caused to third parties. This policy is so is
called — “Green Card” and is analogous to “Civilians”, only international
level. The policy is valid in all countries — parties to the agreement exempts
from the need for additional civil insurance responsibilities when moving
from one country to another. To specific types of liability insurance
travel business include professional insurance responsibility. This type of
insurance in many countries around the world is mandatory. Insurance in
Ukraine professional responsibility with the adoption of a new version of
the Law Ukraine’s “On Insurance” is provided for in the mandatory form,
but only on the list of professions identified by the Cabinet Ministers of
Ukraine. For other professions, such insurance can also be conducted
on a voluntary basis. Feature of professional liability insurance in travel
business is that the insurer is committed according to the insurance contract
to pay to the insured compensation at the suit of a third party for damage
caused to it the insured due to negligence or error in his performance their
professional responsibilities. The basis for lawsuits is negligence, related
errors with the performance of professional activities that lead to financial
loss or deterioration of the health of customers or third parties. The liability
of the insurer arises in the event of fault the insured is proven.

There are 2 groups of risks in this insurance, in case which is the
insurance of certain types of professional activities:
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— risks associated with harm to life and health, ie the possibility of
inflicting bodily harm;

— risks associated with material damage.

The object of insurance is liability for material costs incurred by a third
party as a result of inadvertently incurred the insured of the actual direct
material damage during provision of services. Insurers can be legal entities
and individuals who have a qualification certificate and a license to carry
out activities for the provision of professional services.

Liability arising from the following reasons is excluded: through
discredit and slander, through dishonesty, fraud, criminal actions of
the insured, lawsuits that fall under the influence of others insurance
contracts. The result of the rapid development of industry, complications
technological processes was an increase in the number of unfortunates cases
and occupational diseases among workers. Employer liability insurance has
become a form of protection life and health of the employee.

The employer is responsible before employees in the case of:

— personal negligence of the employer (if the employer is an individual);

— if the employer could not provide delivery appropriate and safe
equipment, equip safe working place and organization of work, as well as
select qualified, competent employees;

— Violations of legislation that may lead to employer’s responsibilities;

— negligence of one of the employees, which led to injuries to another
employee.

Employees are persons who work for hire or study, train at the employer’s
company. Every the employee must exercise reasonable caution during work
health and safety, and health and safety other persons who may suffer from
his wrongdoing. Under the employer’s liability insurance contract insurers
reimburse the insured in case bringing him to justice for the damage he
had caused life and health of the employee, and this happened during the
term of the contract insurance, when the employee worked for the insured,
performing official duties. In addition, insurers will pay the costs of the
insured incurred by him with the consent of the insurance company and
related to investigations, medical and technical reports on circumstances of
the accident, as well as with protection in court.

Liability insurance in the tourism business it is the insurance company’s
obligation to settle and pay the court civil lawsuits against the insured,
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which inadvertently caused damage to the property of third parties, their
health or even the health of animals that they belong. Insurance companies
provide liability insurance subject of economic activity — hotel and tourist
complex for damage caused to third parties temporarily residing in hotels
(consumers of hotel and tourism services), associated with possession,
use or disposal of property the insured. Injuries of any origin are insured
(chemical, mechanical, thermal, etc.), obtained as a result of:

— fire, explosion;

— falling on a slippery floor due to poor lighting, cluttering of passages, etc.;

— electric shock;

—inflicting bodily harm on another person (including premeditated murder);

— accidents, destruction of houses, buildings and structures;

— natural disasters, emergencies;

— others that are not included in the list of cases that caused themselves
temporary or permanent damage to health (disability) or death consumer of
hotel and tourist services or harmed him personal property.

7. Conclusions

Tourism is one of the sectors of the world economy that has suffered
the most due to restrictions on movement, and the aviation situation is
particularly difficult.

AsofApril 20,2020, due to a pandemic, 100% of all international destinations
have imposed entry restrictions. Governments have responded immediately to
the need to minimize the economic impact of the COVID-19 pandemic, based
on two general approaches: the first is to provide affordable credit lines for
business and the second is to delay debt and tax arrears.

Today in Ukraine there is a significant lag in the pace of implementation
of measures to support the tourism sector, which poses a serious threat to
the competitiveness of the industry in the global market during the projected
recovery period in 2021. Key industry players, including international
hotel chains, are introducing a number of external and internal measures
to minimize the effects of the COVID-19 pandemic, including market
guarantees (postponement or reimbursement of booked rooms, optimized
loyalty programs, community support), health and safety measures and
internal reorganization (reductions, unpaid leave, reductions / waivers of
capital investments). As for the consequences of the COVID-19 pandemic
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in the field of tourism, Ukraine is in a relatively better situation than most
countries, as the share of domestic and outbound tourism far exceeds the
inflow. The current temporary positive trends are not able to fully compensate
for losses from “idle” business. Adaptive quarantine has not become a panacea
for tourism — often in the regions simply do not comply with any quarantine
restrictions, so hotels are becoming centers for the spread of coronavirus. The
expected economic recession in Ukraine, the decline in the welfare of the
population, which will result in the inability to spend money on recreation,
will have an even more destructive effect on the industry.

Thus, as of today, Ukraine lags far behind in implementing measures to
support the tourism sector, which poses a serious threat to the competitiveness
of the industry in the global market during the projected recovery in 2021.
The world still faces serious challenges, from the indefinite duration of
the pandemic to restrictions on movement, all in the context of the global
economic recession. Countries around the world are implementing a wide
range of measures to minimize the effects of the COVID-19 pandemic and
encourage the recovery of the tourism sector.

Thus, although the COVID-19 pandemic in early 2020 had a great
impact on the state and further development of the tourism industry, any
crisis leads not only to negative consequences, but also to the emergence
of new opportunities and prospects for the tourism market. Among these
opportunities are the acceleration of the processes of digitalization of tourist
services, more active introduction of modern technologies, the use of ideas
of the economy of impressions, the actualization of individual approach to
the client, expanding the geography of tourist routes and others. In addition,
the importance of travel safety (including the sanitary and epidemiological
situation of the place of residence) is expected to increase. Tourists will
prefer individual tours or tours in small groups at inland resorts. After the
pandemic, a new stage of competition in tourism will begin, which will lead
to a completely new distribution of resources in this market.

Thus, we can conclude that at the moment there are many problems in the
insurance of tour operators. However, certain changes in the tourism market
will undoubtedly take place. The way out of this situation could probably
be the development of any combined banking and insurance products. For
example, the bank provides a guarantee in case of intentional dishonesty
of the travel agency. But it will be quite expensive, because from the point
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of view of the bank, it is a guarantee of payment for intentional fraud by
fraudulent travel agencies. Or the bank will agree to give guarantees only to
known to him, proven, large travel agencies. But in any case, it should be
understood that the purpose of all these guarantees —not so much to simplify
the payment scheme, as to reassure tourists leaving through the normal,
fulfill their obligations travel agencies. Maybe it would be good to make
everyone aware of this situation as soon as possible, and those tour operators
and travel agents who are unknown to anyone do not have the money to buy
normal financial security, which did not fool people and quickly left the
market. The COVID-19 pandemic has caused a huge crisis for the tourism
industry, with a major impact on people’s livelihoods, industries, regions
and businesses. The most affected regions, to which tourists have not yet
returned, are North Africa, Central and South America, Asia and the Pacific,
and the Middle East. Government at all levels and the private sector need
to be better prepared and able to respond and adapt quickly. This requires a
more reliable assessment of risks and crisis response mechanisms, as well as
closer coordination at the local, national and international levels. Politicians
will need to learn from the crisis to build a stronger, more resilient tourism
economy for the future. Although it is too early to say with any certainty what
the final consequences will be, a number of initial lessons have already been
set out. Ensuring clarity of policy and taking measures to reduce uncertainty
(as far as possible) will be crucial to support the resumption of tourism.
The prospects for the tourism economy remain extremely uncertain, and
confidence in business and travel has been hit hard. Clear communication,
well-developed information policies and clear epidemiological criteria will
be particularly important where there is a need to change travel restrictions
and containment measures in response to virus outbreaks and changes
in the health situation. The crisis is a once-in-a-lifetime opportunity that
encourages us to move towards fairer, more sustainable and sustainable
(socio-environmental-economic) models of tourism development. The
pandemic again revealed structural weaknesses in the tourism system and
vulnerability to external shocks. There is an urgent need to diversify and
strengthen the resilience of the tourism economy, better prepare for future
shocks, address long-standing structural weaknesses and encourage the
digital, low-carbon transformations needed to move to stronger, fairer and
more sustainable tourism models.



Chapter «Economic sciences»

References:

1. Law of Ukraine «On tourism» (324/95-VR).

2. Law of Ukraine «On insurance» (85/96-VR).

3. Fedorchenko V. K., Dyorova T. A. (2002) History of tourism in Ukraine:
Training manual, 195 p.

4. Gvozdenko A. A. (2002) Tourism insurance: Training manual. Aspect-Press,
256 p.

5. Kifyak V. F. (2003) Organization of tourist activities in Ukraine. Chernivtsi:
Books — XXI, 300 p.

6. Aleskerova Yu., Fedoryshyna L. Aleskerova Y., Fedoryshyna L. (2021)
Insurance support in tourism. Development of scientific, technological and inno-
vation space in Ukraine and EU countries: collective monograph. Riga, Latvia:
“Baltija Publishing”, pp. 1-16. DOI: https://doi.org/10.30525/978-9934-26-151-0

7. Aleskerova Yu., Salkova I., Fedoryshyna L., Todosiichuk V. (2020)
Insurance management: a textbook. Vinnytsia: VNAU, 295 p.

8. Aleskerova Yu., Todosiichuk V., Fedoryshyna L. (2021) Insurance in tourism.
The scientific heritage. Hungary: Budapest, no. 60(60), vol. 3, pp. 31-41.

9. COVID-19 Travel Industry Research. U.S. Travel Association (2020).
Available at: https://www.ustravel.org/toolkit/covid-19-travel-industry-research

10. COVID-19: Resources for Airlines & Air Transport Professionals. IATA,
2020. Available at: https://www.iata.org/en/programs/covid-19-resources-guidelines/

11. Kovari I. (2011) Safety and Security in the Age of Global Tourism. Applied
Studies in Agribusiness and Commerce. Budapest, no. 3—4, vol. 5, pp. 59-61.

71



72

Oksana Voloshyna

METHODS OF BANKRUPTCY PREDICTION
AT THE ENTERPRISES UNDER CONDITIONS OF QUARANTINE
RESTRICTIONS DUE TO THE COVID-19 PANDEMIC

Oksana Voloshyna'
DOI: https://doi.org/10.30525/978-9934-26-195-4-3

Abstract. The problem of bankruptcy prevention is growing in
importance under conditions of the decline of economic growth and
quarantine restrictions caused by the COVID-19 pandemic, which has
significantly affected the domestic economy. In the second reading, the
Ukrainian Parliament adopted amendments to the Code of Ukraine on the
Bankruptcy Procedure, which banned moratorium on bankruptcy initiation
by the creditors. Thus, there was approved “Draft Law on Amendments
to Certain Legislative Acts to Regulate Certain Issues of Bankruptcy
Procedures for the Period of Implementation of the Measures Aimed at
Preventing the Emergence and Spread of the COVID-19 Pandemic” No
4220. This moratorium was introduced in the framework of measures for
business support due to the COVID-19 pandemic. Quarantine restrictions
caused by the COVID-19 pandemic have affected many businesses
throughout the world. First of all, this is due to strict quarantine measures
imposed by the governments of many countries: closure of shopping
and entertainment centers, a ban on all public events, restrictions on the
movement both within the country and when crossing its borders, reduction
of production (due to the establishment of limits for the simultaneous stay
of workers in one room), etc. Quarantine has ruined consumer sentiment
and almost halted several industries including retail, hotel and restaurant
business, air travel. The amount of budget revenues has decreased. As a
result of quarantine, Ukrainian companies have frozen investments and
production chains, and some of them are on the verge of bankruptcy. The
main economic sign of bankruptcy is reduced to a single point. It is inability
of the enterprise to meet the requirements of creditors. However, in order

! Candidate of Philological Sciences,
Associate Professor of the Department of Ukrainian and Foreign Languages,
Vinnytsia National Agrarian University, Ukraine

© Oksana Voloshyna



Chapter «Economic sciences»

to avoid numerous bankruptcies on insignificant debts, the minimum
amount of debt is determined, at which a bankruptcy case can be initiated.
Macroeconomic efficiency of the institution of bankruptcy directly
depends on the systemic nature of the relevant fragment of the national
legislation, availability of the detailed representative economic statistics
and the level of conceptual development of effective anti-crisis regulation.
At the level of microeconomics, bankruptcy means not just stopping the
local production process, i.c. the loss of a sustainable source of permanent
income and social security. And at the level of macroeconomics there is
the opposite situation; bankruptcy means rehabilitation of production
from inefficient forms of its organization and inefficient management,
overcoming cyclical recession and modernization of the technological base
of production. A modern approach to the study of bankruptcy is associated
with the definition of objective economic signs of corporate bankruptcy
and specific signs of financial insolvency of the enterprise, assessment of
the effectiveness of basic legal procedures for bankruptcy (supervision,
external management, bankruptcy proceedings, and amicable settlement).
Financial preconditions for insolvency and bankruptcy of the enterprise are
analyzed in accordance with Methodical recommendations on detection
of signs of insolvency of the enterprise and signs of concealment of
bankruptcey, fictitious bankruptcy or bringing to bankruptcy; Methodology
of in-depth analysis of the financial and economic condition of insolvent
enterprises and organizations. Financial statements are the sources of
information for analysis and detection of signs of bankruptcy. To predict the
risk of bankruptcy, it is necessary to be guided by regulatory sources, data
of accounting, statistical, operational accounting and reporting. Necessary
information can also be obtained from documentary inspections, audits,
orders, directives, economic and legal materials (contracts). To study the
results of financial and economic activities of the object of study there can
be used accounting data, which contains extensive analytical information.
According to primary documents, it is possible to establish the causes of
overspending, payment of fines, perpetrators, determine the legality and
appropriateness of business transactions.

The main sign of bankruptcy is inability of the company to comply with
creditors’ claims within three months from the date of payment. After this
period, creditors have the right to apply to the arbitral tribunal to declare
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the debtor company a bankrupt. Bankruptcy is the result of interaction
of internal and external factors. Due to the limitations of the COVID-19
pandemic, 1/3 of the business destruction is associated with internal factors
and 2/3 with external factors. Bankruptcy characterizes realization of
catastrophic risks of the enterprise in the course of its financial activity, as
a result of which it is unable to meet the requirements set by creditors and
meet obligations to the budget.

Among a wide range of methods used to determine the characteristics of
various phenomena and processes, to identify the features of development,
to study the dynamics of changes at the enterprises under conditions of the
threat and development of crisis, there can be distinguished the main ones:
expert (expert assessments); research and statistical; analytical, method of
analogues. The whole set of methods for assessing the state of the enterprise
is based on three main approaches, which include: the use of a system of
indicators and informal indicators (criteria and features); setting the maximum
number of indicators in different areas of the enterprise; creation of a separate
system of integrated indicators. In the practice of analysis and assessment
of the enterprise state the most common approach is the one that involves
the use of a system of indicators and informal indicators. Integrated factor
models developed using multidimensional multiplicative analysis are often
used to assess the probability of bankruptcy and the level of creditworthiness
of the enterprise. Bankruptcy forecasting methods based on the use of
financial ratios are as follows: Two- and five-factor models for estimating
the probability of bankruptcy based on Altman’s “Z-score”; Model of Roman
Lis, W. Beaver; Method of rating assessment of financial condition (rating
number); R —bankruptcy risk prediction; Taffler’s prediction model; Fulmer’s
model; Springgate model; Generalized model developed on the basis of
discriminant function; PAS-ratio. Integrated factor models of E. Altman, Lis,
Taffler, Tishau and others are often used to assess the probability of bankruptcy
and the level of creditworthiness of the enterprise (Table 1), developed using
multidimensional multiplicative analysis.

1. Introduction
The problem of bankruptcy prevention is growing in importance under
conditions of the decline of economic growth and quarantine restrictions
caused by the COVID-19 pandemic, which has significantly affected the
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domestic economy. It should also be considered that since 1991 the existing
financial and economic ties of enterprises that were operating at that time
have been destroyed, new ones have not been formed yet, while the state’s
leadership has been minimal. Financial crises of 2007-2010 and 2014-2018,
reduction of the activities of enterprises due to the pandemic beginning
from 2020 provoked the transition of domestic businesses to the raw
material model of economic development, which in turn led to an increase
in the export component in commodity markets, and affected the economic
downturn. However, economic policy, which provides compensation for the
decline in market activity due to the growth of raw materials in the structure
ofthe economy when creating regulatory state institutions, currently does not
meet the requirements of the economic system. In this regard, new vectors
have emerged as state priorities, including scientific and technological
development, innovation and modernization of enterprises, accordance to
which new mechanisms and tools are used to regulate economic relations,
state support is provided to enterprises.

Recently, a new approach to the formation of economic policy has
become a priority one, and the need to establish new institutions and build
economic relations on a fundamentally new basis has been recognized. The
Draft “Sustainable Development Strategy of Ukraine 2030” No 9015/2018,
the Decree of the President of Ukraine “On the Goals of Ukraine’s
Sustainable Development 2030” No722/2019, regional development
strategies by 2027 have been adopted.

In addition, in the second reading, the Ukrainian Parliament adopted
amendments to the Code of Ukraine on the Bankruptcy Procedure, which
banned moratorium on bankruptcy initiation by the creditors. Thus, there was
approved “Draft Law on Amendments to Certain Legislative Acts to Regulate
Certain Issues of Bankruptcy Procedures for the Period of Implementation of
the Measures Aimed at Preventing the Emergence and Spread of the COVID-
19 Pandemic” No 4220. This moratorium was introduced in the framework of
measures for business support due to the COVID-19 pandemic.

According to the innovations in the current legislation:

— creditors’ meetings can be held by videoconference;

— creditors’ meetings can be conducted through surveys.

Immunity has been determined for the arbitral trustee concerning
disciplinary liability for the failure to preform actions, if their performance is
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prevented by the quarantine requirements. This is possible if the arbitration
trustees has notified the creditors of the committee or “creditors’ committee,
in particular those whose claims are secured by the debtor’s property.

It is expected that the court at the request of the creditors’ committee,
creditor, arbitration trustee or on its own initiative may extend the terms
while:

— holding a preliminary court hearing in the case of bankruptcy
(insolvency);

— applying for invalidation of transactions committed by the debtor,
moratorium on satisfaction of creditors’ claims within the bankruptcy
proceedings (insolvency);

— announcing the first, repeated or second repeated auction;

— implementing the plan of rehabilitation or restructuring of debtor’s
debts, procedures for disposition of property, liquidation, restructuring and
repayment of debtor’s debts.

Amendments exclude the provisions according to which:

— it is not allowed to open bankruptcy proceedings against debtors —
legal entities at the request of creditors on the claims against the debtor,
which arose since March 12, 2020;

— a one-month period for filing an application for bankruptcy with the
debtor’s manager due to the spread of the COVID-19 pandemic or measures
to control the spread of this disease is extended;

— the creditors’ committee and the secured creditor (in respect of the
property that is the subject of security) have the right to decide whether to
suspend the auctions for the sale of the debtor’s property.

However, the norm will remain in force, which ensures the following points:

— the accrual of interest on the debtor’s obligations to creditors, which
are restructured by the plan of reorganization or restructuring of the debtor’s
debts, is stopped;

— penalties for non-fulfillment of such obligations by the debtor are not
accrued;

—overdue obligations provided in the plan of rehabilitation or restructuring
of the debtor’s debts are subject to installments for the period of execution of
the plan of rehabilitation or restructuring of the debtor’s debts.

However, the measures applied today in the framework of the
economic development program, especially in the field of mechanisms on
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the enterprise bankruptcy prevention, are aimed at solving certain local
problems and are not effective enough, and the position of enterprises is
not significantly improved.

Quarantine restrictions caused by the COVID-19 pandemic have
affected many businesses throughout the world. First of all, this is due
to strict quarantine measures imposed by the governments of many
countries: closure of shopping and entertainment centers, a ban on all
public events, restrictions on the movement both within the country
and when crossing its borders, reduction of production (due to the
establishment of limits for the simultaneous stay of workers in one
room), etc. Some companies have orgnized distance work, while others
are forced to start vacation for their employees. At the same time, there
are cases of abuse and violation by some employers of the terms of the
employment contract, which require employees to write applications for
dismissal on their own volition or to take vocation at their own expense.
All this has a negative impact on the welfare of the population, their
financial situation and in the near future will reduce their demand for a
number of goods and services.

2. Bankruptcy in modern economic conditions

Quarantine has ruined consumer sentiment and almost halted several
industries including retail, hotel and restaurant business, air travel. The
amount of budget revenues has decreased. As a result of quarantine,
Ukrainian companies have frozen investments and production chains, and
some of them are on the verge of bankruptcy. Bankruptcy characterizes
realization of catastrophic risks of the enterprise in the course of its financial
activity, as a result of which it is unable to meet the requirements set by
creditors and meet obligations to the budget.

Bankruptcy (i.e. financial failure) is the documented inability of an
enterprise to pay its liabilities and finance its current activities due to the
lack of funds. This state of the enterprise indicates deterioration of all
indicators that determine financial stability.

The main economic sign of bankruptcy is reduced to a single point. It is
inability of the enterprise to meet the requirements of creditors. However, in
order to avoid numerous bankruptcies on insignificant debts, the minimum
amount of debt is determined, at which a bankruptcy case can be initiated.
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According to domestic economists [1, p. 232; 2, p. 220; 3, p. 208; 4;
5, p. 246-250], solvency of the enterprise depends on the relationship of the
following factors:

— the needs of buyers to regularly buy and fully pay for goods and
services;

— the quality of the legal regime of the business environment;

— level and volatility of prices for goods and services;

— consistency and rationality of financial policy measures;

— the amount of tax deductions;

—completeness and timeliness of fulfillment of obligations by budgetary
institutions.

Macroeconomic crises that have a cross-sectoral system-wide nature
and cover macroeconomics in general should be distinguished from a single
act of bankruptcy. There can be revealed the following dependence: local
bankruptcy is not the cause of macroeconomic crisis, while macroeconomic
crisis is always the cause of a series of local bankruptcies. That is why,
when analyzing the pace of development of the national macroeconomy;, it
is necessary to highlight the amount of debt caused by bankruptcy.

External (macroeconomic) causes that can provoke the emergence
and spread of bankruptcy are such objective processes as recession in the
economy as a whole (or in this industry), reduction in sales, which is a key
condition for optimizing the ratio between aggregate demand and aggregate
supply), as well as difficulties with the mass repayment of previously issued
loans. In the institution of bankruptcy there is a contradiction between its
macroeconomic nature and microeconomic effect.

Macroeconomic efficiency of the institution of bankruptcy directly
depends on the systemic nature of the relevant fragment of the national
legislation, availability of the detailed representative economic statistics
and the level of conceptual development of effective anti-crisis regulation.
Operation of special state control bodies that prevent corruption and shady
activities, fictitious and counterfeit transactions, i.e. those types of illegal
business that act as independent factors of real bankruptcy are of special
importance.

At the level of microeconomics, bankruptcy means not just stopping the
local production process, i.e. the loss of a sustainable source of permanent
income and social security. And at the level of macroeconomics there is
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the opposite situation; bankruptcy means rehabilitation of production
from inefficient forms of its organization and inefficient management,
overcoming cyclical recession and modernization of the technological base
of production. In other words, in the macroeconomic aspect, bankruptcy is
an opportunity to transform a particular enterprise.

Nowadays, there can be stated a change in the ratio of importance of
macroeconomic (global) and microeconomic (local) factors of bankruptcy.
While macroeconomic factors (inflation, intra-industry crisis, production
recession, extensive methods) were dominating during the industrial era,
during the post-industrial era the determining causes of bankruptcy were
quarantine restrictions associated with the COVID-19 pandemic, as well as
inefficiency of the enterprise management.

Thus, bankruptcy is becoming a special tool of progressive dynamics of
the management system in this chain of social production. For the theoretical
characteristics of bankruptcy from the point of view of the economy,
economic analysis of the process of providing credit resources, taking
into account the growth of financial assets of the enterprise is of special
importance. In this regard, the development and introduction of credit risk
models based on long-term representative dynamics of accounting data of
the leading industrial enterprises and market prices for the relevant products
is of priority significance.

The effect of the study of bankruptcy patterns is achieved by shifting to
credit risk models based on forecasting the share price of enterprises, as well
as financial models. When analyzing the bankruptcy process, considerable
attention is paid to testing and use of credit risk models, default ratings.

In conditions of the world production globalization, credit risk, which
forces to change portfolio approaches to credit assessments and adjust the
planned short-term profit taking into account financial risks and irrational
distribution of the enterprise capital, is getting the status of a key factor in
economic dynamics. Precautionary analysis aimed to prevent bankruptcy
involves the creation of a generalized model of crisis management based
on the fixation of the hallmarks of “crisis” management from the usual
administrative management of the day-to-day operation of the corporation.
An important macroeconomic indicator of the success of anti-bankruptcy
policy is the ratio between primary and repeated bankruptcy. In this regard,
it is necessary to overcome the independence of the growth of management
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income of the bankrupt enterprise from the economic condition of the
whole corporation. This is facilitated in particular by the transformation of
the bankrupt corporation into the status of “debtor in possession”, which
allows the corporation’s management to maintain control over business, but
with sanctions. This is especially important at the stage of the domestic
economy development.

In the long-term prospect, the risk of new shocks in the financial sector
of the credit market is associated not so much with high-tech corporations,
but with corporations representing the traditional economy (often the
so-called resource economy). For “resource” corporations working in the
consumer sector, which are usually in a difficult financial position due to
stable final demand and low interest rates, it is especially difficult to prevent
pre-bankruptcy situations when the prices changes.

Financial insolvency of enterprises is a theoretically and practically
relevant issue of economic research for many economists. The studies, which
allow to build an economic model of the bankruptcy situation, are aimed at
developing a common methodology for predicting corporate bankruptcies,
and thus prevent and reduce the total number of bankruptcies. A modern
approach to the study of bankruptcy is associated with the definition of
objective economic signs of corporate bankruptcy and specific signs of
financial insolvency of the enterprise, assessment of the effectiveness of
basic legal procedures for bankruptcy (supervision, external management,
bankruptcy proceedings and amicable settlement). Appropriate economic
analysis can form the basis for conceptual improvement of changes in
the legal regulation of corporate bankruptcy including such norms as the
grounds for bankruptcy, the level of professional competence of arbitral
trustees, the procedure for their appointment and control over their
activities, rehabilitation procedure for financial recovery of the debtor, the
order of satisfaction of creditors in bankruptcy proceedings, insolvency
(bankruptcy) of organizations and subjects of natural monopolies.

The scale, intensity and potential danger of corporate bankruptcy
largely depends on the interaction between government and business.
Obviously, coordination of public (primarily state) and private (primarily
corporate) interests forms the economic basis of all conceptual programs
for sustainable growth of the national economy. It can be argued that the
frequency and scale of corporate bankruptcy in the national economic
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system is a kind of objective indicator of the degree of mutually beneficial
cooperation between government and business (large, medium, small). In
fact, such mutual benefit means that the state shares and protects inevitable
risks of long-term strategic investments with large corporations.

Insolvency (or, in the common language of the conceptual apparatus of
economic science — “bankruptcy”) is the inability of the debtor to satisfy
creditors’ claims. The market mechanism of transformation of a corporate
debtor into a “bankrupt” and a creditor into a loss-making financial agent
is the main problem when analyzing the mechanism of formation of the
institutional nature of corporate bankruptcy. Since in most cases this
applies to financial requirements, situations that arise as a result of long-
term excess of cash costs of the enterprise over its cash income are usually
considered. Therefore, at first glance, bankruptcy is a fact of unbalanced
financial technology, i.e. a phenomenon that has a purely financial origin,
financial nature and financial consequences.

However, a “narrow-sectoral” interpretation of bankruptcy as “financial
bankruptcy” only is not correct. As fairly noted in the literature [6, p. 57-60;
7, p. 224; 8, p. 209; 9, p. 227; 10, p. 25; 11], “structural optimization of
capital, aimed at financial recovery and restoring the solvency of the
enterprise, is a strategy bringing its capital, individual units and property
complex as a whole to such proportions that help minimize debt, increase
incomes and save outgoing financial flows”. The content of the problems
studied by economics is generally social: in any period it involves analysis
of production efficiency, conditions of full employment, minimization of
transaction costs, fair differentiation of income distribution, dominated
by factors of economic growth. The problem arises from the fact that the
mechanism of their implementation has a spatial specificity and temporal
dynamics. These specifics and dynamics form problematic nature of the
national economy.

The analysis of financial preconditions of bankruptcy of the enterprise
is carried out according to:

— methodical recommendations on detection of signs of insolvency
of the enterprise and signs of actions with concealment of bankruptcy,
fictitious bankruptcy or bringing to bankruptcy;

— methods of conducting an in-depth analysis of the financial and
economic condition of insolvent enterprises and organizations.
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Financial statements are the sources of information for analysis and
detection of signs of bankruptcy.

To predict the risk of bankruptcy, it is necessary to be guided by regulatory
sources, data of accounting, statistical, operational accounting and reporting.
Necessary information can also be obtained from documentary inspections,
audits, orders, directives, economic and legal materials (contracts).

First of all, it is necessary to study data of the annual report: Income
statement, Statement on on the aggregate income). In addition, it is
necessary to study the notes to the financial statements.

To study the results of financial and economic activities of the object of
study there can be used accounting data, which contains extensive analytical
information. According to primary documents, it is possible to establish
the causes of overspending, payment of fines, perpetrators, determine the
legality and appropriateness of business transactions.

The main sign of bankruptcy is inability of the company to comply with
creditors’ claims within three months from the date of payment. After this
period, creditors have the right to apply to the arbitral tribunal to declare the
debtor company a bankrupt.

Economic performance of any business entity is subject to fluctuations
and depends on many factors. Most businesses are in the ups and
downs, and some are almost bankrupts. The causes of ups and downs
in the activities of enterprise are considered as the effect of a number of
factors: external (the company cannot influence them or its influence may
be weak) and internal (depending on the organization of the enterprise
itself). It is impossible to prioritize these factors. External factors are the
main ones, including the constraints caused by the COVID-19 pandemic,
political, economic and financial instability, leading to business insecurity
and insolvency in general.

Bankruptcy is the result of interaction of internal and external factors.
Due to the limitations of the COVID-19 pandemic, 1/3 of the business
destruction is associated with internal factors and 2/3 with external factors
[12, p. 136; 13; 14, p. 87; 15, p. 553-558; 16, p. 65; 17, p. 244-250].

Thus, bankruptcy characterizes realization of catastrophic risks of the
enterprise in the process of its financial activities, as a result of which it is
inconvenient to meet the requirements set by creditors in a timely manner
and fulfill obligations to the budget.
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The main reasons are as follows:

1. Serious violation of financial stability of the enterprise, which impedes
its normal economic activities.

2. Significant imbalance within a relatively long period of its cash flows.

3. Prolonged insolvency of the enterprise caused by low liquidity of its
assets.

Features of bankruptcy can be divided into two groups:

1. Thefirst group includes indicators that reveal possible financial difficulties
and the likelihood of bankruptcy in the near future: decline in production,
reduced sales, chronic losses; presence of bad debts and receivables; low
values of liquidity ratios and a steady tendency to their further reduction;
equity deficit; growth to the dangerous limit of the share of borrowed capital
in its total amount; adverse changes in the order book; decrease in the market
value of the company’s shares; reduction of production capacity.

2. The second group includes indicators, negative values of which only
signal the possibility of a sharp deterioration of the financial situation in the
future in case of failure to take effective measures: excessive dependence
of the company on a particular project, type of equipment, market; loss of
key contractors or experienced employees of the management staff; forced
downtime, irregular work; ineffective long-term agreements; deficit of
capital investments [18, p. 86-90; 19, p. 101-103].

The reasons for the ups and downs of the company during the
COVID-19 pandemic are considered as the effect of a number of factors:

— external factors: crisis of the economy, general decline in production,
inflation, instability of the financial system, changing market conditions,
insolvency or bankruptcy of partners, political instability of the state,
imperfection of legislation in economic law and antitrust policy, tax
oppression, increased international competition, the level of welfare of the
population, changes in production technology, development of science and
technology, etc.;

— internal factors: competence of the company’s management, high
production costs, unprofitable production, insufficient sales due to
unsatisfactory marketing services of the enterprise, lack of working capital,
low level of equipment, technology and organization of production, creation
of excessive balances, unsatisfactory payment discipline, insufficiently
considered credit policy of the compny, etc.

83



84

Oksana Voloshyna

External factors are the main ones, and the main of them is political,
economic and financial instability, which leads to uncertainty and insolvency
in general, to the bankruptcy of business entities. The decline in profitability
is caused by various reasons both internal and external.

External causes include:

1. Economic: the crisis of the economy: inflation, general decline in
production, instability of the financial system, rising resource prices;
change in market conditions, insolvency and bankruptcy of partners; strict
fiscal policy of the state (high level of taxes).

2. Political: unstable political situation in the country; change in
the foreign economic policy of the state; antitrust policy of the state;
imperfection of legislation, etc.

3. Demographic: change in population number and composition;
level and structure of consumption; living standards and solvency of the
population.

4. Natural: COVID-19, flood; natural disaster, etc.

Internal causes include:

— low level of equipment, technology that does not contribute to the
production of competitive products;

— low level of organization of production, which leads to reduced
efficiency of production resources, production capacity, creation of excess
balances and results in slowing down the turnover of capital, creating its
deficit, forcing the company to take loans;

— the use of loans on unfavorable terms, which leads to increased
financial costs, reduced profitability;

— poor clientele of the company that pays late or does not pay and leads
to chain bankruptcy;

— lack of a portfolio of orders, which leads to a decrease in sales, cash
flow, increase in accounts payable;

— rapid and unplanned expansion of economic activity, which leads to
a deficit of working capital, as the growth of inventories and costs is faster
than sales.

The main internal reasons involve, first of all, imperfect management,
because of which, for example, the company might have made inefficient
long-term financial investments that did not ensure the growth of its income
in the expected period; the enterprise is burdened with excessive production
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stocks that do not increase production and cash inflows; the company
produces finished products that are not sold; maintains a disproportionate
socio-cultural sphere or an excessive number of staff, etc. Such reasons
in modern conditions include ineffective marketing strategy and tactics
when there is a significant number of intermediaries between producers and
consumers, in which the vast majority of revenue settles.

External reasons for non-fulfillment of obligations may be, in particular,
situations when the market reduces the overall demand for the company’s
products due to the lack of demand for it, high prices, reduced solvency,
the emergence of substitute goods, etc. Such situations may arise when
unscrupulous consumers do not make payments for shipped products or
services. In these cases, the company, having no revenue, cannot fulfill its
obligations to other entities of its economic relations and activities.

There may be situations of abrupt changes in tax policy, introduction
of increased customs tariffs, direct bans on exports or imports, which also
leads to the inability of the company to meet its obligations [20, p. 19;
21, p. 83; 22, p. 120].

External factors can be international and national. International factors
are formed under the influence of the dynamics of general economic
indicators of the leading countries of the world financial system, stability
of international trade, customs policy, level of international competition,
movement of international capital, etc.

It is the unjustified economic policy of the government, uncontrolled
inflation, total economic crisis, political instability of society, decline
of business activity in the economy that most affect the performance of
enterprises primarily due to imperfect legal framework. At the present
stage, the development of science and technology has slowed down due the
deep crisis in the investment sphere.

One of the first signs of bankruptcy is a decrease in the profitability of the
enterprise (in this case, profitability is the share of profits of the enterprise
after paying taxes on annual revenue).

Under relative decline in profitability of the enterprise, there are
difficulties with cash and possible difficulties with payment. Although
lenders receive fixed amounts specified in loan agreements, they may
consider it dangerous to resume lending, even at higher interest rates,
because the risk of repayment increases when the value of the company’s
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equity decreases. Then the company will have to pay the amount of
principal, in addition to interest.

To prevent business bankruptcy, financial preconditions for insolvency
and bankruptcy of the enterprise are analyzed in accordance with
Methodical recommendations on detection of signs of insolvency of the
enterprise and signs of concealment of bankruptcy, fictitious bankruptcy or
bringing to bankruptcy; Methodology of in-depth analysis of the financial
and economic condition of insolvent enterprises and organizations.

3. Bankruptcy prediction methods

Among a wide range of methods used to determine the characteristics of
various phenomena and processes, to identify the features of development,
to study the dynamics of changes at the enterprises under conditions of the
threat and development of crisis, there can be distinguished the main ones:

— expert (expert assessments);

— research and statistical;

— analytical;

—method of analogues.

The whole set of methods for assessing the state of the enterprise is
based on three main approaches, which include:

— the use of a system of indicators and informal indicators (criteria and
features);

— setting the maximum number of indicators in different areas of the
enterprise;

— creation of a separate system of integrated indicators.

In the practice of analysis and assessment of the enterprise state the most
common approach is the one that involves the use of a system of indicators
and informal indicators.

Integrated factor models developed wusing multidimensional
multiplicative analysis are often used to assess the probability of bankruptcy
and the level of creditworthiness of the enterprise.

Bankruptcy forecasting methods based on the use of financial ratios are
as follows [20, p. 21; 21, p. 90; 22, p. 121; 23, p. 18-22; 24]: Two- and five-
factor models for estimating the probability of bankruptcy based on Altman’s
“Z-score”’; Model of Roman Lis, W. Beaver; Method of rating assessment of
financial condition (rating number); R — bankruptcy risk prediction; Taffler’s
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prediction model; Fulmer’s model; Springgate model; Generalized model
developed on the basis of discriminant function; PAS-ratio.

Integrated factor models by E. Altman, Lis, Taffler, Tishau and others are
used to assess the probability of bankruptcy and the level of creditworthiness
ofthe enterprise (Table 1), developed using multidimensional multiplicative
analysis.

Table 1
Integrated models for assessing bankruptcy probability

Model name

Field of
activity

Basic formula

Components of
formula

Limit
value

Altman
model (1968)

Trade

Z=-03877- 1.0736R +
+0.0579R

R - coverage ratio
R —ratio of
autonomy

<0

Altman
model (1968)

Trade

Z=12K + 14K, +
+3.3K,++0.6K,+
+0.999K

K- Owned working
capital / Balance
sheet currency;
K,—Retained
earnings / Balance
sheet currency;

K, —Net profit/
Balance sheet
currency;
K,—Market value
of equity / Raised
capital,

K, —Revenue from
sales / Balance sheet
currency.

2.675

Alman model
(1983 p.)

Trade

Z=0.717K +0.847K,+
+3.107K,+ 0.42K, +
+0.995K

All components are
similar, except K4
K,— Balance sheet
reporting of equity /
raised capital;

1.23

Lis model
(1972 p.)

Hotel and
restaurant
business

L=0,063X,+0092 X+
+0,057X,+ 0,001 X,

X, —working capital /
amount of assets;
X, — operating profit/
amount of assets;

X, —retained eamings /
amount of assets;

X, —equity / debt
capital;

0.037
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(End of Table 1)

Model name

Field of
activity

Basic formula

Components of
formula

Limit
value

Taffler model
(1997)

Air
transportation

7=0.03X +0.13X +

+0.18 X, +0.16 X,

X, — operating
profit / short-term
liabilities;

X, — current

assets / amount of
liabilities;

X, — short-term
liabilities / amount
of assets;
X,—revenue /
amount of assets.

0.2

R-model

Wholesale and
retail trade

R=838K,+ L.OK,+
+0.054K, +0.63 K,

K,— working
capital / asset;

K, —net profit /
equity;

K, —sales revenue /
assets;

K, — net profit/
integrated costs

0.32

French-
Copan and
Golder model

Air
transportation,
trade

Ze=0.16X,- 0.22X,+

+0.87X, +0.10X, +
+0.24X,

X, — (Accounts
receivable +

cash and cash
equivalents) /
Balance sheet
currency;

X, — Fixed capital /
Balance sheet
currency;

X, — Financial
expenses / Revenue
from sales;

X, — Staff costs /
Value added;

X, — Gross profit /
Raised capital.

-0.068

One of the simplest models for predicting of bankruptcy probability is
a double-factor model for assessing bankruptcy probability. It is based on
two key indicators: current liquidity and the share of borrowed funds, which
depends on the bankruptcy probability.
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If the result of Z is negative, bankruptcy probability is low. If Z = 0,
then bankruptcy probability is 50%, and a positive value of this indicator
indicates high bankruptcy probability. The greater the value of Z is, the
greater bankruptcy probability is. This model can be shown as follows
[20, p. 21; 21, p. 90; 22, p. 121; 23, p. 18-22; 24]:

Z=-0.3877-1.0736 R_+ 0.0579 R, (1)

where R, — ratio of coverage or coverage ratio,

R, — ratio of autonomy

To obtain a more accurate forecast, American practice recommends
taking into account the level and trend of changes in profitability of
products sold, as this indicator significantly affects the financial stability
of the enterprise. This allows you to compare simultaneously the risk of
bankruptcy Z and the level of profitability of sales. If the first indicator is
within safe limits and the level of profitability is quite high, bankruptcy
probability is very low.

Altman model developed in 1968 and also known as “Z-calculation” is
an integrated indicator of the level of the bankruptcy threat. This method
was proposed by the famous Western economist Altman. The index of
creditworthiness is built using the apparatus of multiplicative discriminant
analysis. It allows in the first approximation to divide economic entities into
potential bankrupt and non-bankrupt.

When constructing the index, Altman surveyed 66 companies, half
of which went bankrupt between 1946 and 1965, and half of them were
successful, and 22 analytical ratios that could be useful for predicting
bankruptcy probability. Among these indicators, he selected five most
significant and built a multivariate regression equation

Z=12K,+14K,+33K,+0.6K,+1.0K, )

This is a five-factor model, where the factors are individual indicators of
the financial condition of the enterprise:

K, — Owned working capital / Balance sheet currency;

K, — Reinvested (retained earnings) / Balance sheet currency;

K, — Net profit / Currency of the balance;

K, — Market value of equity / Raised capital,;

K, — Revenue from sales / Balance sheet currency.

Value of “Z” is related to bankruptcy probability:
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Z < 1.8 —very high;

1.81 <Z <2,70 — high;

2.71 £Z <£2,99 — possible;

Z >3.0 — very low.

According to some sources, the accuracy of bankruptcy prediction
according to this model is 95%.

To assess the financial position of the enterprise, in 1972 Roman
Lis suggested the following formula [20, p. 21; 21, p. 90; 22, p. 121;
23, p. 18-22; 24]:

L=10.063 X, +0.092 X, + 0.057 X, + 0.001 X, 3)

where: X, — working capital / amount of assets;

X, — operating profit / amount of assets;

X, —retained earnings / amount of assets;

X, — equity / debt capital.

The limit value for this model is 0.037.

The method of rating assessment of the financial condition of the
enterprise (rating number). R.S. Saifulin and G.G. Kadykov suggested using
a rating number to quickly assess the financial condition of the company:

R =2K_+0.1 K +0.08K, + 0.45K_+K, (4)

where: K — ratio of provision with the owned funds;

K, — current liquidity ratio;

K, — intensity of the turnover of advanced capital, which characterizes
the volume of sales per one monetary unit of funds invested in the enterprise;

K, — management ratio characterized by the ratio of profit from sales to
the amount of sales revenue;

K, — return on equity.

If the rating number R for the enterprise has a value that exceeds 1,
the enterprise is in satisfactory condition. If this value is less than 1, it is
characterized as unsatisfactory. Rating assessment of financial condition can
be used to classify enterprises according to the level of risk, the relationship
with them, banks, investment companies, partners. Prediction of insolvency
on the basis of the rating number, however, does not allow us to assess the
causes of the falling into “the zone of insolvency” by the enterprise. In
addition, normative content of the ratios used for rating also does not take
into account sectoral characteristics of enterprises.
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R-model of bankruptcy risk prediction [20, p. 21; 21, p. 90; 22, p. 121;
23, p. 18-22; 24]. Scientists have proposed a four-factor model of bankruptcy
riskprediction (R-model), which is as follows:

R =838 K, + 1.0K, +0.054 K, + 0.63 K, (5)

where: K, — working capital / asset;

K, — net profit / equity;

K, — sales revenue / assets;

K, — net profit / integrated costs.

The probability of bankruptcy of the enterprise in accordance with the
value of the model is determined by:

Value R Bankruptcy
(Ratio of bankruptcy probability) probability
Lower than 0 Maximum (90 — 100)
0-0.18 High (60 — 80)
0.18 -0.32 Medium (35 - 50)
0.32-0.42 Low (15 -20)
More than 0.42 Minimal (up to 10)

The advantages of this model include the fact that the mechanism of its
development and all the main stages of calculations are quite simple and
can be explained in detail and justified.

In 1977, British scientist Taffler proposed a four-factor prediction model
using the following approach in its development. When using computer
technology in the first stage, 80 relationships are calculated according to the
data of solvent companies and bankrupt companies. Then, using a statistical
method known as multidimensional discriminant analysis, you can build
a solvency model by determining the private ratios that best distinguish
two groups of companies and their ratios. Such a selective ratio calculation
is typical for determining some key dimensions of a corporation’s
performance, such as profitability, return on capital, financial risk, and
liquidity. A typical model for the analysis of companies whose shares are
listed on stock exchanges takes the following form:

Z=03X,+0.13X,+0.18 X, +0.16 X, (6)

where: X, — operating profit / current liabilities;
X, — current assets / amount of liabilities;
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X, — short-term liabilities / amount of assets;

X, — revenue / amount of assets.

If the value of Z-score is more than 0.3, this indicates that the company
has good long-term prospects and if it is less than 0.2, bankruptcy is more
than likely.

Fulmer’s model [20, p. 21; 21, p. 90; 22, p. 121; 23, p. 18-22; 24]. The
average size of the total assets of firms in Fulmer’s sample is 455 thousand
dollars. The initial version of the model included 40 ratios. The model
predicts exactly 98% of cases per year before bankruptcy, in 18% of cases
two years before.

General view of the model:

H=5528K,—0212K,+0.073 K, + 1.270 K, — 0.120 K, — 2.335 K, +
+0.575 K, +1.083 K, + 0.894 K, — 6.075 (7)

where: K, — retained earnings of previous years / total assets;

K, — sales volume / total assets;

K, — pre-tax profit / total assets;

K, — cash flow / amount of liabilities;

K, — debt / total assets;

K, — liabilities / total assets;

K, — log (tangible assets);

K, — working capital / aggregate liabilities;

K, — profit before interest and taxes / interest paid.

According to the results of the model, you can get the following forecast:

— loss of solvency is inevitable when H is less than 0;

— when H is more than 0, the enterprise functions normally, with the
subsequent gradation.

Springgate model [20, p. 21; 21, p. 90; 22, p. 121; 23, p. 18-22; 24].
This model is as follows:

Z=103A+3.07B+0.33C+0.4D(8)

where: A — working capital / total asset value;

B — profit before taxes and interest / total value of assets;

C — pre-tax profit / short-term debt;

D — sales volume / total asset value.

It is estimated that the accuracy of bankruptcy prediction according to
this model is 92%, but over time this figure decreases.
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If Z < 0.862, the company is potentially bankrupt.
According to several methods of bankruptcy prediction, a universal
discriminant function has been built:

Z=15X,+0.08X,+10 X, +5 X, + 0.3 X, +0.1 X, ©9)

where X, — cash-flow / liability;

X, — balance sheet currency / liability;

X, — profit / balance sheet currency;

X, — profit / revenue from sales;

X, — inventories / sales revenue;

X, —turnover of fixed capital (sales revenue / balance sheet currency).

The obtained values of Z — indicator can be interpreted as follows:

Z > 2 — the company is considered financially stable, and it is not
threatened with bankruptcy;

1 < Z < 2 — financial balance (financial stability) of the company is
disturbed, but in case of its transitions to anti-crisis management, it is not
threatened with bankruptcy;

0 <Z <1 —the company is threatened with bankruptcy if it does not take
remedial action;

Z <0 — the company is semi-bankrupt.

To strengthen the predictive role of models, Z-ratio can be transformed
into PAS-ratio, which allows you to track the company’s activities over
time. When studying PAS-ratio both above and below the critical level, it
is easy to determine the moments of decline and revival of the company.
PAS-ratio is a relative level of the company’s activity, derived on the
basis of its Z-ratio for a certain year and expressed as a percentage from
1 to 100 [20, p. 21; 21, p. 90; 22, p. 121; 23, p. 18-22; 24]. For example,
PAS-ratio of 50 indicates that the company’s performance is assessed as
satisfactory, while PAS-ratio of 10% indicates that only 10% of companies
are in a worse position (unsatisfactory situation). Therefore, when
calculating PAS-ratio for the company, you can then transform the absolute
measure of financial condition into a relative measure of financial activity.
In other words, if Z-ratio can indicate that the company is at risk, PAS-ratio
reflects the historical trend and current activities in the future.

The strength of this approach is its ability to combine key characteristics
ofthe income statement in a single representative ratio. Thus, a company that
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makes big profits but is weak in terms of balance sheet can be compared to a
less profitable one which balance sheet is balanced. Thus, having calculated
the PAS-ratio, you can quickly assess the financial risk associated with the
company. So, the approach is based on the principle that the whole is more
valuable than the sum of its components.

An additional feature of this approach is the use of “risk rating” for further
identification of the hidden risk. This rating is statistically determined only
if the company has a negative Z-ratio and the number of years during which
the company was in a risky financial situation. Using a five-point scale, in
which 1 indicates “risk but a small probability of immediate trouble” and
5 means “absolute impossibility of maintaining the status quo”, the manager
operates ready-made tools to assess the overall balance of risks associated
with customer loans. Focusing on one criterion, even a very attractive
one from the point of view of theory, is not always justified in practice.
Therefore, many audit firms and other companies engaged in analytical
reviews, forecasting and consulting, use a system of criteria for analytical
assessments, i.e. a variety of comparative qualitative methods of bankruptcy
assessment. With these techniques, one can analyze those processes that
cannot be described by the methods that work with a single assessment.
There are the following qualitative prediction methods [20, p. 21; 21, p. 90;
22, p. 121; 23, p. 18-22; 24]: Methods by V.V. Kovalov, Argenti method
(A-score), ERNST Method, and WHINNEY, Scone Method.

Methods of qualitative analysis by V.V. Kovalov. An example is the
recommendations of the Auditing Committee (UK), which contain a list of
critical indicators for assessing possible bankruptcy. V.V. Kovalov proposed
the following two-tier system of indicators, based on the developments of
the Western audit firms and adapting these developments to the domestic
specifics of business.

The first group includes criteria and indicators, unfavorable current
values or dynamics of change of which indicate financial complications,
including bankruptcy, that are possible in the future. They include:

— significant costs that are repeated in the main production activities;

— exceed of some critical level of overdue accounts payable;

— excessive use of short-term loans as a source of financing long-term
investments;

— consistently low values of liquidity ratios;
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— chronic lack of return funds;

— a stable share of borrowed funds, which increases to a dangerous limit
in the total amount of sources of funds, etc.

The second group includes criteria and indicators, unfavorable values
of which do not give grounds to consider the current financial condition as
critical. However, they point out that under certain conditions or failure to
take effective action, the situation could deteriorate sharply. They include:

— loss of key employees of the management staff;

— forced stops, as well as violations of the production and technological
process;

— insufficient diversification of the enterprise, i.e. excessive dependence
of financial results on any specific project, type, equipment, type of assets,
etc.;

— excessive bet on the expected success and profitability of the new
project;

— participation of the enterprise in court proceedings with unpredictable
outcome;

— loss of key counterparties;

— underestimation of technical and technological renewal of the
enterprise;

— ineffective long-term agreements;

— political risk associated with the enterprise as a whole or its key units.

As for the critical values of these criteria, they should be detailed by
industry, and their development can be performed after the accumulation of
certain statistics.

Argenti method (A-score). According to this methodology, research
begins with the assumption that there is a process that leads to bankruptcy;
this process takes several years to complete.

The process can be divided into three parts:

Disadvantages. Bankrupt companies have been experiencing a number
of shortcomings for years, evident long before the actual bankruptcy.

Mistakes. As a result of the accumulation of these shortcomings, the
company may make a mistake that leads to bankruptcy.

Symptoms. Mistakes made by the company are starting to reveal all the
known symptoms of insolvency, the impending deterioration (hidden by
“creative” calculations), signs of the lack of money. These symptoms appear
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in the last two or three years of bankruptcy, which leads to bankruptcy and
often lasts for five-ten years. When calculating the A-score of a particular
company, it is necessary to set either the number of points according to
Argenti, or O-intermediate values are not allowed. Each factor of each stage
is assigned a certain number of points and calculate the addressed indicator
A-score.

The practice of applying these methods using data of Ukrainian
enterprises and analysis of expert opinions in this context have shown that
the most popular valuation methods are based on the analysis of financial
ratios. This is primarily due to the fact that comparative methods involve
extensive use of expertise, and national companies either do not have free
money for such research, or do not want to show their real position.

In domestic practice, these models are used little, because they do not
take into account sectoral characteristics of the enterprise development and
their inherent forms of business organization and features of the domestic
economy in general. This is a purely theoretical nature of approaches to
predicting bankruptcy. In domestic conditions, the data of such forecasts are
biased and do not give grounds for practical conclusions. Similar domestic
models for prediction should be developed, taking into account specifics of
the industry.

Bankruptcy prediction can be performed by the employees of the
enterprise itself, as well as the representatives of consulting enterprises and
other specialists.

The main provisions of Methodical recommendations are aimed to
identify the signs of actions on bankruptcy concealing, fictitious bankruptcy
or activities that led to bankruptcy.

Methodical recommendations have been developed to provide
unambiguous approaches to assessing the financial and economic condition
of enterprises, identify signs of current, critical or supercritical insolvency
and signs of action under the articles of the Criminal Code of Ukraine,
concealment of bankruptcy, fictitious bankruptcy or bankruptcy, as well as for
the timely formation of an unsatisfactory structure of the balance sheet for the
implementation of preventive measures to prevent bankruptcy of enterprises.

In accordance with Methodical recommendations, the degree of
insolvency of the enterprise and the moment of the solvency recovery is
established. The latter is especially important, because according to the law,
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rehabilitation is considered to be completed if the company has restored its
solvency.

Methodical recommendations define 3 types of insolvency (or level of
insolvency) [20, p. 21; 21, p. 90; 22, p. 121; 23, p. 18-22; 24]: current;
critical; supercritical.

Sources of information for the calculation of economic indicators and
detection of signs of insolvency or bankruptcy are the sample indicators
from the financial statements of the enterprise, which are displayed in
tabular form.

Financial condition of any enterprise can be characterized by current
insolvency if at the moment due coincidence there is temporarily the amount
of available funds, and highly liquid assets are not enough to repay current
debt. This situation corresponds to the legal definition of the inability of a
business entity to fulfill monetary obligations to creditors after the arranged
date of their payment, including wages, as well as to fulfill obligations to
pay taxes and fees (mandatory payments) through the solvency restoration.

Economic indicator of the signs of current solvency (Cs) under the
presence of overdue accounts payable is the difference between the amount
of cash available to the company, their equivalents and other highly liquid
assets and its current liabilities, determined according to the formula:

C =F,+ C+C—C (10)
where F, — long-term financial investments; C; — current financial
investments; C,— cash funds and cash equivalents; C, — current liabilities.

A negative result of the algebraic sum of these balance sheet items
indicates the current insolvency of the business entity.

Financial condition of the company, which at the beginning and end of
the reporting quarter shows signs of current insolvency, corresponds to the
legal definition of the debtor who is unable to meet its monetary obligations
to creditors, including obligations to pay taxes and fees (mandatory
payments), within three months after the deadline for their payment.

The signs of critical insolvency, which correspond to the financial
state of potential bankruptcy, occur if at the beginning and the end of the
reporting quarter preceding the filing of the bankruptcy case, there are signs
of current insolvency, and the ratio of coverage (R,) and ratio of provision
of the owned funds (R,) at the end of the reporting quarter are less than their
regulatory values — 1.5 and 0.1, respectively.
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The coverage ratio characterizes the sufficiency of working capital of
the enterprise for the repayment of its debts and it is defined as the ratio of
the amount of working capital to the total amount of current liabilities on
bank loans, other borrowed funds and settlements with creditors:

R, = Current assets / Current liabilities (11)

The ratio of provision with the owned funds characterizes the availability
of working capital of the enterprise required for its financial stability, and it
is defined as the ratio of the difference between the volume of sources of the
owned non-current assets to the value of current assets and equivalent assets,
and the actual value of fixed assets and other productive assets stocks, unfinished
construction, finished products, cash funds, receivables and other current assets.

R, = (Current assets — Current liabilities) / Current assets ~ (12)

If at the end of the reporting quarter at least one of these ratios (R, or
R)) exceeds its normative value or their growth has been observed during
the reporting quarter, preference should be given to extrajudicial measures
to restore the debtor’s solvency or reorganize it in bankruptcy proceedings.

If during the period established by the debtor’s rehabilitation plan, a
positive indicator of current solvency and exceeding the normative value of
the coverage ratio (R, > 1.5) is provided under the presence of increasing
profitability, the debtor’s solvency can be considered restored (there are no
signs of potential bankruptcy).

Return on assets is calculated as the ratio of net income to assets, the
normative value is 6-8%.

Financial leverage is the ratio of the sum of long-term liabilities and short-
term liabilities to assets, the normative value is less than or equal to 37, for
sustainable companies [20, p. 21; 21, p. 90; 22, p. 121; 23, p. 18-22; 24].

If by the end of the year the coverage ratio is less than 1 and the
enterprise has not made a profit, then its financial condition is characterized
by supercritical insolvency when satisfaction of creditors’ claims is possible
only through the liquidation procedure.

Presence of signs of supercritical insolvency (by the end of the year
R, <1 under the absence of profit) corresponds to the financial position of
the debtor, when he, according to the law, must apply to the arbitral tribunal
within one month to file for bankruptcy, i.e. when when satisfaction of the
claims of one or more creditors leads to impossibility of fulfilling monetary
obligations to other creditors.
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If at the beginning of the reporting period that preceded the filing of an
application to the arbitral tribunal for bankruptcy, there were no signs of
supercritical insolvency, i.e. the actual coverage ratio exceeded at zero or
positive profitability, this may indicate signs of fictitious bankruptcy.

Economic signs of actions leading to bankruptcy can involve such
financial position of the debtor, in which the company showed no signs of
supercritical insolvency before the execution of agreements entered into for
selfish reasons, or other actions that may be classified as intentional, leading
to persistent financial insolvency of business activity.

There may be signs of the bankruptcy concealment if at certain stages
of the bankruptcy proceedings it is established that the debtor has provided
inaccurate information about his property in the balance sheet or other
documents indicating his financial assets, which are actually characterized
by supercritical insolvency.

In order to timely reveal the tendency towards unsatisfactory balance
sheet structure in a profitable business entity and take precautionary
measures to prevent bankruptcy, a systematic rapid analysis of the
financial position of the enterprise (financial monitoring) using Beaver
ratio is carried out.

In order to predict bankruptcy, W. Beaver recommended to assess
some indicators of the Beaver’s system and their value for the bankruptcy
prediction. They are as follows:

— Beaver ratio;

— Return on assets;

— Financial leverage;

— Ratio of the asset coverage with net working capital;

— Coverage ratio.

Normative values of Beaver ratio are divided into three groups, i.e. for
sustainable companies, 5 years before bankruptcy, 1 year before bankruptcy
(Table 2).

This methodology also does not reflect all aspects of the company’s
activities and is not a universal method for predicting bankruptcy probability.
Beaver ratio is calculated as the ratio of the difference between net profit
and accrued depreciation to the sum of long-term and current liabilities,
according to the formula:

R, = (Net profit — Depreciation) / Liabilities (13)

99



100

Oksana Voloshyna

Table 2

The system of indicators for bankruptcy prediction according
to Beaver model

Indictor

Indicator calculation

Value of indicators

good
condition

5 years before
bankruptcy

1 year before
bankruptcy

Beaver ratio

Net profit —

Depreciation
Liabilities

0.4-0.45

0.17

-0.15

Return on assets

Net profit
Assets " 100

6-8

-22

Financial leverage

Liabilities
Assets

>37

Maneuverability
ratio

Owner’ working capital

current assets equity

Assets

0.4

Ratio of coverage
(total solvency)

Current assets

>32

>2

>1

The feature of forming unsatisfactory balance sheet structure is the
financial position of the enterprise, at which Beaver ratio has not exceed
0.2 for a long time (1.5-2 years), which reflects undesirable reduction
in the share of profits intended for the development of production. This
trend ultimately leads to unsatisfactory balance sheet structure, when the
company begins to be in the red and its ratio of internal funds is becoming
less than 0.1.

Thus, the use of methods for predicting bankruptcy in the activities of
enterprises is caused by the need for specialized anti-crisis management.

The possibility of crisis management is based on the following above-
mentioned points of crisis theory:

— crisis phenomenon can be managed in certain way, i.e. crises can be
predicted, expected, caused, accelerated, prevented, delayed; their external
manifestation and consequences can be mitigated;

— it is possible and necessary to get ready before crises;

— crisis management requires the use of special approaches, special
knowledge and skills.

Implementation of the policy of anti-crisis financial management of the
enterprise when there is the threat of bankruptcy involves:
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1. Constant monitoring of the financial condition of the enterprise in
order to identify early signs of its crisis development.

2. Determination of the scale of crisis at the enterprise.

3. Research of the main factors that have caused crisis development of
the enterprise.

4. Formation of the system of goals for crisis overcoming by the
enterprise, which correspond its scale.

5. Selection and use of the current internal mechanisms of financial
stabilization of the enterprise, corresponding to the scale of its crisis
financial condition.

6. Selection of effective forms for the enterprise rehabilitation.

7. Control over the results of measures developed to withdraw the
company from the financial crisis.

4. Conclusions

Considering the essence and objectives of bankruptcy prevention, most
economists share the idea of its specificity. The main differences inherent in
the prevention of bankruptcy are as follows:

— specificity of the purpose of implementation, i.e. preservation of the
enterprise as a business entity and restoration of its viability;

— the use of specific management tools, i.e. tools and techniques of
managerial influence; management cannot be reduced, e.g. to searching for
reserves to increase labour productivity, reduce costs, find new markets,
restructure assets and liabilities. These measures must be carried out
constantly, regardless of the state of the enterprise, although in conditions
of a crisis they become anti-crisis by their direction; achievement of certain
tasks requires the use of non-standard, as well as unacceptable, in normal
conditions, composition of management tools;

— separation of subjects of implementation who have the appropriate
professional training, powers, knowledge and skills, take responsibility for
the results of their activities;

— significant resource constraints related to impossibility or
difficulty of obtaining additional resources, primarily financial, as
attracting financial resources in conditions of low (even negative)
creditworthiness and investment attractiveness is an extremely difficult
management task;
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— significant time constraints due to possible aggressive actions of the
company’s creditors and the threat of initiating bankruptcy and limiting the
capacity of the current company’s management;

— focus of management efforts not only on the external manifestations
of complications and problems, but also on their deep roots (causes), which
is an obstacle to the crisis recurrence;

— increased riskiness of management decisions made and implemented
due to a high degree of instability (stress) of the economic system;

— increase in the importance of information and analytical support for
management decisions, compared to relatively greater use of analytical-
and-calculation and forecasting procedures;

— focus on minimizing losses of all stakeholders, including owners,
staff, creditors, the state;

— implementation of innovative solutions, a creative approach to
determining the type of behavior in a crisis situation and finding the ways out;

— ensuring high efficiency of managerial influence requires higher
financial and intellectual costs, and therefore it has a higher cost compared
to normal condition of business operation.

Bankruptcy prevention policy is part of the overall financial strategy of
the company, which involves development of the system of methods for
preliminary diagnosis of the bankruptcy threat and starting the mechanisms
for the company’s financial recovery to ensure crisis overcoming.
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Abstract. The purpose of the paper are issues concerning to the analytical
provision of land resources. The methodological basis of the study are general
scientific and special methods of phenomena cognition and processes in the
system of analytical support of land management. The study of the current
state of land relations, classification of land resources is based on the use
of methods of theoretical generalization, grouping and analogy. Methods
of comparison, analysis and synthesis were used to prepare proposals
for improving the analytical support of land management. Results. The
composition and structure of Ukraine’s land resources, their place in Europe,
property relations and land use were evaluated in the course of research.
It is determined that the land area of Ukraine as of 01.01.2020 according
to the State Service of Ukraine for Geodesy, Cartography and Cadastre is
60.3 million hectares. The system of views on land resources as an object of
analysis, tasks and purpose of analysis, sequence of analytical operations and
procedures aimed at preparing for analysis, analytical data processing and
generalization of analytical information are identified and formulated. The
main sources of information for the analysis of land resources of agricultural
enterprises are primary documents, synthetic and analytical data. Their
combination in the process of analytical procedures will increase the value
of information and management decisions made on its basis. The system
of indicators of land resources analysis is considered. Particular attention
is paid to indicators to assess the level of intensity of use and indicators
that characterize the efficiency of land use. Analyzing the set of indicators
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that characterize the state of land resources of agricultural enterprises,
it is emphasized the lack of a single methodology and uniform forms of
documents to ensure a complete and comprehensive study of land resources.
To eliminate this problem, a holistic methodological apparatus is proposed,
in which the stages of analytical work are coordinated (obtaining, processing
and analyzing information), sources and channels of information, as well
as tools, methods, techniques of analysis that allow to obtain appropriate
results. An important aspect that contributes to the effectiveness of such
work is the choice of rational approaches and methods in accordance
with the objects and needs of the analysis. SWOT-analysis of agricultural
land use development is presented. Based on the SWOT analysis, it can
be seen that development strategies in land use should be aimed at highly
efficient use of land resources, to reproduce their fertility. Due to this, high
yields of crops will be obtained with minimal costs per unit of output and
preservation of productive properties of land. It is stated that it is necessary
to anticipate ecological and economic responsibility of landowners and land
users for deterioration of soil quality parameters, combination of public
and private interests for sustainable land production, use of land resources
taking into account community interests, prevision of measures to restore
land productivity. Practical implication is the scientific validity and applied
orientation of the provisions, approaches and recommendations given in this
study, the use of which will improve the organizational and methodological
foundations of the analysis of land resources. Value/originality. The use
of SWOT analysis in the practice of land management entities, on the one
hand, will help eliminate the weaknesses of land use while strengthening its
strengths, on the other hand, will fully provide opportunities to take advantage
of opportunities that may arise due to action of external factors avoiding
threats. SWOT analysis has a significant impact on strategic management
decisions aimed at the formation of rational agricultural land use.

1. Introduction
In modern economic conditions, information on the natural, legal and
economic condition of the lands of Ukraine as the main national wealth of
the people becomes important. Relevant information on land is necessary
for further regulation of land relations, ensuring the rational use, restoration
and protection of land, determining the amount of payment for land and its
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value in natural resources, control over land use and protection, economic
and environmental justification of business plans and land management
projects.

The specifics of recognition and use of land resources as an economic
category causes peculiarities in the construction of the accounting system,
which requires a competent construction of the accounting policy of the
enterprise in terms of reforming land relations in Ukraine. More than a third
of agricultural land is used by state enterprises, so there is an urgent need
for land accounting, the ability to accurately assess their value, elimination
of abuses in land lease or use rights, the organization of effective and
qualitative analysis of land resources.

A significant contribution to the formation of theoretical, organizational
and methodological provisions of accounting and analysis of land resources
was made by such domestic scientists and researchers as: S.M. Belinska,
O.M. Bradul, B.S. Huzar, M.Ia. Dem‘ianenko, 1.V. Zamula, V.M. Zhuk,
0O.V. Ilchak, H.H. Kireitsev, A.S. Krutova, N.M. Maliuha, T.V. Mashkova,
T.P. Ostapchuk, S.M. Ostapchuk, P.T. Sabluk, E.O. Sysak, L.K. Suk,
V.K. Savchuk, 1.D. Lazaryshyna, T.O. Mulyk and others. However, the
problematic issues of development of accounting and analytical support of
economic relations in the field of land use, which remained unnoticed by
these scientists, need their solution in order to develop a comprehensive
system of accounting and analysis of land resources in terms of resource
conservation.

The purpose of this study is to summarize the theoretical and practical
aspects of the current system of analytical support for land management.
The following tasks were solved in the course of the research: characteristics
of land resources of Ukraine, assessment of the organization and methods
of land resources analysis, determination of land use development strategy
based on SWOT-analysis.

The methodological basis of the study are general and special methods
of cognition of phenomena and processes in the system of analytical
support of land management. The study of the current state of land relations,
classification of land resources is based on the use of methods of theoretical
generalization, grouping and analogy. Methods of comparison, analysis
and synthesis were used to prepare proposals for improving the analytical
support of land management.
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2. General data on Ukraine’s land

Land resources are an important component of the resource potential of
agricultural formation, which in addition to land includes labor resources,
fixed and current assets, etc. The available resource potential, its qualitative
properties and rational combination in the process of economic activity
are the initial prerequisite for the production of competitive products.
In addition, on the basis of its use, the food, production, export, natural
resources and infrastructure bases of balanced socio-economic development
of the country are formed [1].

For the Ukrainian people, land has always been of great value. The
importance of the earth is evidenced by the fact that it is not a product
of human labor, but created by nature, and therefore at the request of
man cannot increase its reserves. That is why the Constitution of Ukraine
(Article 14), the Land Code of Ukraine (Article 1), the Civil Code of
Ukraine (Article 373) states that land is the main national wealth and is
under special protection of the state.

As of January 1, 2020, the land area of Ukraine according to the State
Service of Ukraine for Geodesy, Cartography and Cadastre is 60.3 million
hectares (Figure 1).

Among them: 1) agricultural lands occupied 41,310.9 thousand hectares
or 68.5% of the total area of the country, including: a) arable land — 54.2%
of the total area of the country or 79.1% of the area agricultural lands;
b) hayfields — respectively, 3.8 and 5.5%; c) pastures — 8.8 and 12.8%;
d) perennial plantings — 1.4 and 2.1%; e) fallows — 0.3% of the total arca
of the country or 0.5% of the area of agricultural land; 2) forests and other
wooded areas — 10,686.8 thousand hectares (17.7%); 3) built-up lands —
3,767.5 thousand hectares (6.2%); 4) land under water — 2,415.4 thousand
hectares (4.0%); 5) open wetlands — 973.8 thousand hectares (1.6%);
6) other lands — 1,200.5 thousand hectares (2.0%).

As evidenced by the data presented in Figure 1. Currently, Ukrainians cultivate
about a third of the arable land in Europe, or 32.7 million hectares. Also, one
inhabitant of Ukraine in the statistics has twice as much as one European.

As evidenced by the data presented in Figure 2, in the structure of land
ownership the main amount of land is privately owned, it is about 31 million
hectares, in state and municipal ownership are 10.4 million hectares. At the
same time, about a third of the land, 32.7 million hectares is under arable land.
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UKRAINE ON THE LAND MAP OF EUROPE
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Figure 1. Ukraine on the land map of Europe
Source: formed on [3]

3. The order of organization and methods
of analysis of land resources

In the economic literature, many concepts are used regarding the
evaluation and monitoring of the enterprise, which facilitate the adoption of
various management decisions. Namely, the terms “analysis”, “analytics”,
“analytical activities”, “analytical work”, “analytical support”, etc.
are used [4].

In the economic literature, many concepts are used regarding the evaluation
and monitoring of the enterprise, which facilitate the adoption of various

EEINTS LRI

management decisions. Namely, the terms “analysis”, “analytics”, “analytical
activities”, “analytical work”, “analytical support”, etc. are used [5].

The issue of organizing and ensuring a comprehensive analysis of
land resources in agricultural enterprises is an important topical issue, the
importance of which is growing in the context of land reform. Accordingly,
the analysis of land resources requires the development of thorough
methodological support aimed at systematizing the data sets required for
use in the analysis process, as well as the use of appropriate methods and
techniques aimed at providing this information the necessary form [6].

Unfortunately, currently there is a rather low organizational and

methodological of its implementation, in particular:
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GENERAL INFORMATION ABOUT UKRAINE’S LAND
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Figure 2. General data on Ukraine’s land
Source: formed on [3]

STRUCTURE OF
AGRICULTURAL LAND

Use leased from the owners —
56%

processed by owners —29%
leased from the state — 29%
not processed — 7%

— analysis of land use and production of agricultural products in farms
of all forms of ownership is conducted according to the annual accounting
and statistical reporting. Orientation in analytical activities on the materials
of such reporting does not contribute to its effectiveness, because it makes
it impossible to influence the results of activities;

— the analysis of land use is of a generalizing nature, is conducted
without taking into account the economic and qualitative characteristics
[quality] of soils;

— there are no methods of analysis of the land use efficiency in newly
created forms of farms, existing (for large farms) are not suitable for this

purpose;
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— there is no long-term analysis of the transformation of land, the level
of their fertility in order to determine the strategy of agricultural enterprises
at all levels of government and choose the most optimal ways to ensure the
required volume of production and quality of crop products;

— there is no operational analysis of the consumption of energy, material
and labor costs for the production of agricultural products;

— insufficient level of use of advanced express methods and computer
equipment in assessing the efficiency of land use and agricultural
production.

The problem of organizing a comprehensive analysis of land resources
has quite thorough methodological support, which is at the intersection of
interests of different scientific fields and areas. However, the main problem
of ensuring efficient and rational use of land resources in agricultural
production is complex and consists in the absence of a clear information
system of research and notification of subjects of land relations, shadowing
of land relations in much of the land market, as well as lack of a holistic
balanced system of economic analysis, able to provide the management staff
of enterprises with relevant information of appropriate volume and content
in accordance with the production and management tasks facing enterprises
today. Accordingly, we agree with the opinion of T. Ostapchuk that “today
there is no single, sufficient and effective methodology for analyzing the
use of land resources of enterprises” [7].

The expediency of finding ways and methods to improve their
accounting and management is due to the identification of land resources
from the standpoint of their limitation. Herewith, an important task is to
assess the dynamics of land resources and structures that can contribute to a
better understanding of land use processes, formulating their impact on the
performance results of economic entities and finding reserves to improve
economic indicators.

Tasks of land resources analysis are as follows [8]:

— study of the composition and structure of land;

— detection of violations in land use;

— identification of reserves for expansion and improvement of land,

— assessment of the efficiency of land use and development of measures
aimed at its improvement.

The purpose of the analysis [8]:
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— comprehensively promote the fullest and most efficient use of land
while constantly increasing natural fertility and preventing damage to the
environment.

The most important components of the analysis of land use are [8]:

— determining their composition, size and structure and ways to improve
them;

— study of the degree of use of arable land and justification of their
expansion (reduction), the availability of scientifically sound crop rotations
and the level of their development;

— determining the efficiency of land use and opportunities to improve it.

The formation of a methodological basis for the analysis and balancing
of the system of land use indicators requires, above all, a comprehensive
understanding of the object of study in all its manifestations. Diverse and
equitable research of land resources creates additional opportunities for the
formation of a fundamentally new vision of the problem. The basis for this
technique is laid through a clear identification and structuring of the object
of study. In our case, the main category — land resources, should be studied
as a system that can be considered from such positions as [6]: the object
of circulation; object of use; object of management; object of economic
regulation (Figure 3).

The considered structuring of views on land resources as an object of
analysis reveals the subsystems and areas that need research and within
which reserves can be formed to improve both the resources themselves
and their management systems. Herewith each of these subsystems and
areas can be detailed at a lower level of knowledge, according to which, the
overall purpose of the analysis of land resources needs to be specified in the
form of clearly defined and structured tasks [6].

Achieving the goal of the study and solving its problems involves
purposeful work, which is primarily associated with the formation of a
comprehensive system of indicators. The importance of systematization in
this aspect is quite accurately described by G. Andreeva and V. Andreeva,
who, emphasizing the importance of the interdependence of indicators that
reflect economic processes, argue the need “...that specific data in different
activities were organically linked between itself in a single integrated
system™ [9]. O. Hutorov speaks in a similar way, noting that “the efficiency
of land use cannot be characterized by any one indicator, as the process of
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use land is multifaceted, determined by many natural and economic factors.
In this regard a system of indicators is needed [10].

I.S. Kozubenko and D.V. Dudnik propose to use a methodology
based on the use of effective indicators of efficiency and intensification
of agricultural land use, which should include: natural indicators of
intensification, which characterize the yield per unit of land area; natural
indicators that characterize the growth of production over a period of time
per unit area; economic indicators that characterize the ratio of the value
of gross output from 1 hectare of land to fixed assets of the organization;
economic indicators that characterize the cost of production; economic
indicators that characterize the output of gross and net income per hectare
of agricultural land, etc.; economic indicators that characterize the ratio of
gross output per 1 ha to costs per 1 ha [11].

Based on the conducted research and generalizations, the lack of a unified
approach to the formation of such a system of indicators was revealed.
In most scientific papers there was a different vision not only of the set
of indicators and their content, but also their different classifications and
characteristics. Therefore, based on the developed sources, we propose a
system of indicators of land resources analysis, formed on the basis of their
impact on the object of study (Figure 5). In most of the studied scientific
works there was a different vision not only of the set of indicators and their
content, but also of their different classification and characteristics.

The structuring of indicators is based on the nature and methods of
obtaining indicators. Thus, the indicators that characterize the structure
reflect the amount of land resources and their structure in various respects
relative to the general level. At the same time, they can acquire the state
of quantitative, relative and cost indicators. To the same group we have
included indicators of land use intensity and land supply [6].

Indicators that characterize productivity reflect the ratio of output per
unit area. Herewith, some indicators of this group can be expressed through
natural, and some — through variant values. Indicators that characterize
efficiency include a comparison of the results obtained through the use of land
resources and costs incurred. They can acquire absolute and relative values.
The last group of indicators characterizes the sustainability of land use, which
is revealed through environmental aspects, soil quality and rational use of
nature. It contains absolute, relative and qualitative indicators [6].
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Figure 3. The system of views on land resources
as an object of analysis
Source: [6]

Note that in many scientific sources [7; 15] indicators of land
productivity are not allocated to a separate group. The obtained results of
economic activity, based on a certain area are characterized as an indicator
of efficiency (for example, the volume of gross output per 100 hectares,
etc.). Moreover, Belinska S.M. believes that productivity is one of the
manifestations of efficiency and characterizes its relative importance [15].
At the same time, she emphasizes the need to apply a productivity indicator
in relation to resources that have a limited market position. Accordingly,



Chapter «Economic sciences»

WHICH CHARACTERIZE:

e ——

) e
Structure Productivity of Efficiency of use Sustainability

[ SYSTEM OF INDICATORS OF ANALYSIS OF LAND RESOURCES, ]

<

(availability and use
production)

relative
relative

valuable
natural

valuable
absolute

o
>
=]
=
5]
2

quantitative
absolute
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it is proposed to logically distinguish between productivity and efficiency
of land use. Herewith, productivity is calculated as the volume of return
of land resources per unit area, and efficiency — as the ratio of the result
obtained per unit area to the amount of cost of tangible and social labor [15].

We believe that the level of land use intensity should be determined by
the following indicators (Figure 5).

When analyzing and evaluating these indicators, it should be
remembered that due to the transformation of land and improving their
structure, increasing (decreasing) the share of arable land, perennial cultural
plantations and reclaimed lands in the total area of agricultural land, and
intensive crops —in the structure of crops, increasing the reuse rate of land to
optimal levels of the company’s ability to increase production (other things
being equal) will increase. But here it is important not to go beyond the
rational limits of each of these indicators, as this may lead to deterioration of
land use, loss of its fertility. For example, excessive plowing of agricultural
lands in many farms has led to the intensive development of wind and water
erosion with all the corresponding negative consequences [16]. living and
tangible work, the effectiveness of selection, etc.

There are the following types of land use efficiency: technological,
economic, social, environmental (Table 1).



116

Liubov Gutsalenko, Tetiana Mulyk

Indicators for assessing the level of intensity
use of land resources

— | the degree of economic use of land, which is calculated by dividing the area of
agricultural land by the total land area of the farm

degree of plowing, calculated as the share of arable land and perennial crops in
the area of agricultural land

degree of reclamation which is calculated as the ratio of the area of reclaimed
land (irrigated, drained) to the total area of agricultural land

the share of intensive crops (sugar beets, flax, potatoes, vegetables, sunflowers,
corn, hemp) in the total sown area of the enterprise

land reuse rate, which is determined by the ratio of sown area together with the
area of repeated crops to the sown area of the farm

~

Figure 5. Indicators for assessing the level of land use intensity
Source: formed by the author based on [13]

Table 1
Indicators characterizing the land use efficiency

Types of

efficiency Indicators studied during the analysis

yield, yield of certain types of crop and livestock products per unit
area of relevant land (production of milk, meat of all types per
Technological | 100 hectares of agricultural land; production of grain, pork per
100 hectares of arable land), feed production (in quintals of feed
units) ) per 100 hectares this year lands.

gross output, cash receipts, profit from sales of agricultural products

Economic per 100 hectares of agricultural lands.
the level of payment of the company’s employees; the amount of
Social wages per 1 ha of agricultural lands; rent for land share, its relation

to the monetary valuation of land; timeliness of settlements with
landlords.

production of ecologically clean products, dynamics of humus
Ecological content, harmful substances in the soil, prevention of erosion
processes, rates of restoration of natural soil fertility, etc.

Source: formed by the author based on [13]




Chapter «Economic sciences»

When assessing economic efficiency rely on:

— natural and cost indicators (Table 1).

Natural indicators include:

— crop yields;

— production of certain types of livestock products per 100 hectares of
relevant land (livestock and sheep products are expected per 100 hectares
of agricultural land, pigs — on arable land, poultry — on the area of cereals),

—yield in fodder units from 1 ha of individual lands

— density of cattle, per 100 ha. [16].

The cost indicators include:

— gross output;

—production of marketable products (separately crop, livestock products);

—net income per 1 ha (per 100 ha) of agricultural land,;

— profit per 1 ha (per 100 ha) of agricultural land [13].

The analysis of land use efficiency indicators should be carried out in
the following sequence:

— their dynamics is studied,

— implementation of the plan for their level,

— inter-farm comparative analysis is carried out;

— factors and reserves for improving the efficiency of land use are
identified [16].

4. Development of agricultural land use based on SWOT-analysis

The problem of agricultural land use is key to ensuring the development
of the agricultural sector of the economy, which emphasizes the need
to create a favorable environment for improving the efficient use of
agricultural land and ensuring the rapid growth of productive forces. The
SWOT analysis matrix is a universal tool, and its subject can be any entity,
economic activity or economic activity of business processes. We agree with
them, although perhaps it would be worthwhile to add to these ways such as
improving the planning system of agricultural land use development at the
regional and local levels, after all the need for this is due to environmental
goals first at regional levels, and then in the country. [17].

The crisis situation in agricultural land use is primarily related to the
successful solution of the food problem, achieving the appropriate level of
environmental security and determining measures to protect and increase
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land fertility. It is necessary to learn in the future to use SWOT-analysis
in the process of strategic planning of land use and implementation of
guidelines for the development of agricultural land use [17].

Strategic planning in agricultural land use should take into account the
use of agricultural land, in which it will be considered effective.

The efficiency of land use and efficient use of land resources are not
identical, but they are based on the concept of rationality. Thus, Trehobchuk
V. believes that the essence of rational use of agricultural land is to obtain
high sustainable yields of crops while minimizing unit costs, maintaining
and increasing the productive power of land as an agricultural resource, its
protection and defense as part of the environment, reproduction of useful
properties soil cover [18].

Mertens V. understands the rational use of land — the maximum
involvement in the economic circulation of all lands and their effective
use for the main purpose, creating the most favorable conditions for high
productivity of agricultural land and obtaining from a unit of land the largest
number of products with the lowest labor costs [19].

Klymenko A. believes that the efficient use of agricultural land is a
balanced, scientifically sound, planned, taking into account the long-term
interests of society, land use, according to which they get the maximum
benefit with minimum costs [20].

We must agree with V. Ulanchuk and L. Alyoshkina who believe, that
the efficient use of land resources in agriculture should be understood as a
socio-economic category that depicts the relationship between people in
the process of technological production processes related to agricultural
production, in order to best meet the needs of the population in food to
ensure the restoration of natural soil fertility, increase the productive
potential of land resources and their use in a high level of environmental
friendliness of both these resources and the environment as a whole [21].

The efficiency of agricultural land use to some extent depends on the
level of profitability of agricultural enterprises, but their financial interests
should not lead to a deterioration in the properties of land resources as the
main means of production in agriculture [22].

Harazha O.P. believes that efficiency establishes causal relationships of
production. Moreover, it provides a description of the price of achieving a
certain result, and not to the result itself [23].
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Thus, the problem of efficient use of agricultural land in Ukraine is
becoming increasingly complicated. Today it has various aspects, the main
of which are economic, organizational and environmental. The level of land
use in Ukraine today is so critical that further degradation of the potential
of land resources in agriculture can have catastrophic consequences, which
will undoubtedly affect the overall level of food security of the country, the
health of the nation.

Given the above, it is advisable to implement systems of balanced and
rational land use and improvement of agricultural landscape management
methods. Priority tasks in this area may be: protection of soils from erosion
(construction of anti-erosion hydraulic structures), performance of hydro-
ameliorative works; solving the problem of chemical reclamation of acid
soils; gradual withdrawal from intensive cultivation of unproductive and
degraded lands with their subsequent conservation or reclamation; ordering
the existing ratio of land, first of all, reducing the share of arable land;
establishing a single system of monitoring land resources, which would
meet European requirements and comprehensively control environmental
and agrochemical indicators and the use of soil resources using modern
technologies [24].

As for the planning of measures to preserve and restore soil fertility, they
are almost not implemented, which is due to both the lack of funds for the
purchase of organic fertilizers and the lack of manure produced on the own
farms. That is why the situation in land use is such that unproductive and
degraded lands are in economic circulation. Nobody and nothing controls
the use of exhausting technologies in the production and cultivation of
agricultural products. Also, private landowners are not provided with material
means for conducting agrochemical surveys [Smirnova S.M., Biriukova 95].

The review of the internal and external environment is an important
part of the strategic development of agricultural land use. Factors of the
internal environment of the enterprise are usually classified as Strength (S)
or Weakness (W) and, accordingly, environmental factors can be classified
as Opportunities (O) and Threats (T) [17].

The acronym SWOT was first introduced in 1963 at Harvard at a
conference on business policy by Professor Kenneth Andrews. Initially, the
SWOT analysis was based on the image and structuring of knowledge about
the current situation and trends [25].
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In 1965, four Harvard University professors, Edmund P. Learned,
C. Roland Christensen, Kenneth R. Andrews, and William D. Huth,
proposed the technology to use the SWOT models to develop a firm’s
behavior strategy. The LCAG scheme (based on the initials of the authors’
surnames) was proposed, which is based on a sequence of steps leading to
the choice of strategy.

Strengths;

Weaknesses;

Opportunities;

Threats.

This acronym can be represented as a table:

Table 2
The structure of the SWOT analysis table
Positive impact Negative influence
Internal environment Strengths Weaknesses
Environment Opportunities Threats

The traditional method of SWOT — analysis allows for a detailed study
of the external and internal environment. The result of rational SWOT-
analysis aimed at the formation of generalized information potential should
be effective decisions regarding the corresponding reaction (influence)
of the subject (weak, medium and strong) according to the signal (weak,
medium or strong) of external environment.

A distinctive feature of this approach to SWOT-analysis at the enterprise
is as follows:

1. Its construction is based on the methodology of the system-target
approach, where the main attention is focused on measuring the parameters
of the external and internal environment in space, time and taking into
account the information potential.

2. Structuring the factors of external and internal environment that are
universal for any enterprise.

3. Implementation of the synthesis of external and internal factors,
which in future, will be reflected in the system of decisions.

The company’s strengths are designed to ensure its rapid progress
towards strategic goals, while its “weaknesses” cause inhibition. It is also
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natural to take into account the opportunities and threats of the external
environment, without which it is impossible to correctly determine the
development scenarios of the organization.

Validity is a property of the organizational system, which in the case
of synthesis with the capabilities of the external environment provides
accelerated progress of the system to achieve strategic goals. Of particular
interest is the formation of a “spiral of development” — a trajectory formed
by “overlapping” (synthesis) of the strengths of the organizational system on
the favorable capabilities of the external environment (taking into account
the weaknesses of the organizational system and threats to the environment).

Weakness is a negative property of the organization, which determines
its inhibition in the moving process to achieve strategic goals. Inhibition
becomes essential when merging (synthesizing) the main weaknesses of
the organizational system with significant threats to the environment. At the
same time, the strengths of the company and the opportunities of the external
environment cannot be ignored. This is how the variant of the pessimistic
scenario of the organization’s development is formed. Such a scenario can be
transformed into a “spiral of collapse” if there is a tendency (“domino effect”) to
weaken opportunities and strengths, on the one hand, and increase threats to the
environment in connection with the growing weaknesses of the organization.

Opportunities are trends or events in the external environment, with the
right response to which the organization seeks significant progress towards
its strategic goals.

Threats are trends or events in the external environment that, in
the absence of an appropriate response from the organization, cause a
significant deterioration in the state of the organization on the way to
implementing its plans.

Since the 1990s, a fuzzy SWOT analysis has been used in the strategic
planning process, which consists in dividing factors and phenomena into
categories: strengths and weaknesses of the project, opportunities that open
up in its implementation, and threats associated with its implementation.
Traditional mathematical methods based on classical logic are intolerant
of inaccuracies and biases of truth, as well as uncertainty in economic
systems. In turn, the uncertainty of the system leads to increased risks of
ineffective decisions, which can result in negative economic consequences.
To this end, there is a need for methods based on fuzzy logic.
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We will conduct a SWOT-analysis of the development of agricultural

land use (Table 3).
Table 3
SWOT-analysis of agricultural land use development
Strengths Weak sides
1 2

— Synergetic effect of the interaction of
economic, environmental and social spheres;
—measures to increase soil fertility, its restoration;
— organic farming;

— expansion of perennial grasses;

— protection of soils;

— automated maintenance of the state land
cadastre;

— effective state control over land use and
protection;

— land monitoring;

— investment attractiveness of agriculture;

— preservation and increase of flora and fauna;
— ecological and landscape organization of
rural areas;

— implementation of scientific, technical and
technological achievements;

— conservation of degraded agricultural lands;
— control by state bodies over compliance with
current legislation;

— optimization of land use by establishing
economic and environmental relations;

— concentration and consolidation of
agricultural land uses;

— creation of food clusters;

— financing of land protection measures;

— state support of agriculture through subsidies;
— state regulation of land use;

— environmentally friendly production;

— compliance with environmental standards of
anthropogenic pressure on land resources;

— minimum tillage;

—investment activities in agricultural development;
— agrochemical certification of agricultural lands;
— availability of ecological passports of land
plots, etc.

— Tense ecological situation;

— washed away, salinity,
waterlogging of soils;

— resource-intensive production;

— violation of biological balance in
nature;

— lack of scientifically sound
planning;

— outdated land valuation data;

— lack of soil protection measures;
—unbalanced ratio of lands;

— lack of long-term land planning;
— reduction of agricultural land
productivity;

— unjustified transfer of land to other
categories;

— irrational use of land resources;
— limited access to markets;

— imperfect information on the state
of land use management;

— lack of development of an
automated system of state land
cadastre;

— unsatisfactory budget financing of
land management measures;

— imperfection of state land
management;

— excessive plowing of the soil
cover;

— lack of a balanced strategy for
land use development
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(End of Table 3)

Opportunities

Threats

— Strategic land management;

— production of high quality food;

— ecological balance of agricultural production;
— compliance with environmental safety
standards;

— use of plant residues as fertilizers;

— optimization of the structure of sown areas
of agricultural crops;

— improving the legislative and regulatory
framework;

— creating favorable conditions for sustainable
development;

— economic stimulation for rational land use;
— raising the level of public consciousness on
land use and protection;

— introduction of an effective system of
informing the population;

— increasing competitiveness in domestic and
foreign markets;

— penalties for soil contamination;

— increase the profitability of agricultural
production;

— growth of incomes of agricultural producers;
— transition to resource-saving technologies;
—use of innovative biological means of pest
control;

— land management development;

— reclamation of disturbed lands;

— environmentally friendly use of land
resources;

— taking into account the regional features of
agricultural production;

— increasing the competitiveness of
agricultural products;

— attracting investment in the agricultural
sector of the economy;

— introduction of resource-saving and safe
technologies;

— responsibility of local authorities for evading
environmental problems;

— dumpless tillage

— Anthropogenic impact on land use;
— processing of products without
compliance with environmental
requirements;

— expansion of areas under humus-
consuming crops;

— unregulated production processes;
— lack of land use and soil protection
programs;

— corruption schemes in the field of
land lease relations;

— use of pesticides and mineral
fertilizers;

— violation of crop rotations;
—reduction of humus content in
soils;

— soil contamination with pesticides
and chemicals;

— lack of legislative support for
greening of agricultural land use;

— intensification of degradation
processes in the soil;

— pollution of lands with sewage and
atmospheric emissions;

— imperfection of state management
of land resources and land use;

— imperfect land market
infrastructure;

— unsatisfactory use of reclaimed
lands

Source: [17; 25]
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The SWOT analysis provides information that can help an agricultural
enterprise use its resources and opportunities in the competitive environment
in which it operates. As such, it plays an important role in the development
and selection of strategy.

The SWOT-analysis technique allows to assess the company’s risks and
opportunities as fully and in detail as possible, to plan the current production
strategy:

The analysis of the external market environment of goods or services in
terms of external and internal factors iscarried out.

Based on the analysis, the strengths and weaknesses of the business,
threats and market opportunities for business are formed.

The obtained parameters are entered into the SWOT-matrix for ease of
analysis.

On the basis of the SWOT-matrix conclusions about necessary actions
with the specified priorities of performance and terms are formed.

Classical analysis also involves the assessment of each of the factors in
points relative to industry averages or in relation to the data of strategically
important competing enterprises [27].

A significant list of preliminary data is needed to determine the relative
importance of each of these SWOT factors. Objects within each factor must
be arranged to significance, that is, the most important force will come first,
then the second, and so on [28].

The development of agricultural land use should be based on a
fundamentally new approach to forecasting the state of the environment —the
allocation of strategic management zones and strategic economic centers. An
important feature of the development of agricultural land use is the analysis
of both the external environment and internal capabilities of the region.
Each reference point for complex socio-economic development depending
on the state of the environment. That is, several strategic alternatives should
be developed taking into account possible situations in the future [17].

To successfully conduct a SWOT analysis, it is important to develop
a concept of rational land use, which should be based on an objective
vision of the future. Therefore, in order to implement the strategy
of further development of land use, a matrix of SWOT-analysis was
presented, which shows the strengths and weaknesses in agricultural
land use (Table 3).
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Considering the strengths as possible areas of rational land use, and the
weaknesses as potential areas of action to eliminate them, it is necessary to
identify priority areas for their strategic development.

In order to avoid possible mistakes in practice and get the most out of
SWOT analysis, you need to follow a few basic rules:

— to specify the scope of SWOT-analysis as much as possible;

—adhere to the correctness in assigning a factor to strengths / weaknesses
or opportunities / threats;

— SWOT-analysis should show the real state and prospects of the
agricultural enterprise in the market, not their internal perception, so
strengths and weaknesses can be considered as such only if they (or their
result) are perceived by external buyers and partners;

— the quality of SWOT-analysis directly depends on the objectivity and
use of diverse information;

— extensive and ambiguous wording should be avoided [17].

The introduction of SWOT analysis in the practice of land management,
on the one hand, will helpto eliminate the weaknesses of land use while
simultaneous strengthening its strengths, on the other hand, take full
advantage of opportunities that may arise from external factors, avoiding
threats.

Therefore, there is reason to believe that the SWOT analysis has a
significant impact on strategic management decisions aimed at the formation
of rational agricultural land use.

5. Conclusions

In the process of research the composition and structure of Ukraine’s
land resources, their place in Europe, property relations and land use were
assessed. The sequence of analytical operations and procedures aimed at
preparation for analysis, analytical data processing and generalization of
analytical information is highlighted and formulated. The main sources of
information for the analysis of land resources of agricultural enterprises are
primary documents, synthetic and analytical data. Their combination in the
process of analytical procedures will increase the value of information and
management decisions made on its basis.

Analyzing the set of indicators that characterize the state of land
resources of agricultural enterprises, it is emphasized the lack of a single
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methodology and uniform forms of documents to ensure a complete and
comprehensive study of land resources. To eliminate this problem, a holistic
methodological apparatus is proposed, in which the stages of analytical
work (obtaining, processing and analyzing information), sources and
channels of information, as well as tools, methods, techniques of analysis
that allow to obtain appropriate results are coordinated. An important aspect
that contributes to the effectiveness of such work is the choice of rational
approaches and methods in accordance with the objects and needs of the
analysis.

SWOT-analysis of agricultural land use development is presented. Based
on the SWOT analysis, it can be seen that development strategies in land
use should be aimed at highly efficient use of land resources, to restore their
fertility. Due to this, high yields of crops will be obtained with minimal
costs per unit of output and preservation of productive properties of land.

It is indicated that it is necessary to anticipate the ecological and
economic responsibility of landowners and land users for deterioration of
soil quality parameters, combination of public and private interests regarding
sustainable land production, use of land resources taking into account
community interests, prevision of measures to restore land productivity.
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CURRENT TRENDS AND PROBLEMS
OF THE MARKET OF CIVIL LIABILITY INSURANCE
OF VEHICLE OWNERS AND WAYS TO SOLVE IT

Olena Martseniuk!
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Abstract. Insurance in general and civil liability insurance, as part of it,
is an infrastructure that helps increase the efficiency of all areas of business.
This determines the importance of the development of all types of insurance
in Ukraine, taking into account the process of Ukraine’s integration into the
world community. The development of insurance business in our country
should be based on the study and balanced use of experience of industrialized
countries with long traditions of insurance market organization, legal
regulation of insurers and diversification of various types of insurance [2].

The world community, however, has invented a universal means of
redress, which is the most popular type of liability insurance worldwide —civil
liability insurance for owners of land vehicles. It provides for the payment of
monetary compensation to the victim in the amount that would be collected
from the owner of the vehicle on a civil claim in favor of a third party for
damage to life and health, as well as for damage or loss of property due to
an accident or other road -transport (accident) due to the fault of the insured.

Given the state and prospects of motorization in our country, as well as
foreign experience in insurance, we can say with confidence that liability
insurance is one of the leading areas among other types of insurance.
However, in its organization and implementation there are many different
problems of legal, social, economic and organizational nature.

The subject of the study is the economic relations that arise in the
protection of property interests of persons injured in traffic accidents caused
by the fault of the insured.

The purpose of the work is a theoretical and practical study of the
features of civil liability insurance of vehicle owners and determine on this
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basis the problems and prospects for the development of motor insurance
in our country.

In accordance with the set goal, the following tasks were identified: to
determine the economic essence and benefits of civil liability insurance of
vehicle owners; to consider the experience of foreign countries in the field
of liability insurance and the possibility of its introduction in Ukraine; to
analyze the current state of motor insurance in Ukraine; identify problems
of development of civil liability insurance of vehicle owners in Ukraine and
predict the directions of their solution, taking into account foreign experience;
provide proposals to improve the efficiency of insurance activities.

The scientific novelty of the obtained results is the substantiation of
theoretical and methodological bases of strategic development of civil liability
insurance of vehicle owners in Ukraine, which allowed to obtain practical and
theoretical results that contain scientific novelty, in particular: generalized
features of comparative characteristics of liability insurance , property
insurance and personal insurance and on the basis of the analysis the essential
differences of liability insurance from other branches of insurance are defined
that allows to state definitively that liability insurance is an independent branch
of insurance; proved a specific feature of liability insurance, which is that the
object of insurance is not specific personal property of a citizen or organization,
as in property insurance, and the occurrence of events related to life or ability
to work of a citizen who entered into a contract, which is typical for personal
insurance, and liability to third parties. Thus, the direct object of liability
insurance is the economic interest of potential victims, who in each insured
event finds a specific monetary expression; the necessity of digitalization of the
liability insurance industry is substantiated. Based on the study, it is proved that
marketing innovations in motor insurance relate to new sales channels. Today,
such a sales channel is the online sale of insurance products, which allows the
insured to draw up a contract online, choose the functions that belong to him
and pay insurance premiums. At the micro level, innovative development is
seen as the process of implementing innovative solutions by insurers that help
strengthen their competitiveness, create a unique insurance product for each
policyholder individually, improve insurance services and more.

Practical significance of the obtained results is to develop and provide
recommendations for improving the civil liability insurance of vehicle
owners, taking into account the experience of foreign countries.
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1. Introduction

Motor insurance is associated with profound economic and social changes
taking place in society due to mass motorization, the growth of the car fleet and
traffic intensity, as well as huge material losses as a result of road accidents.
Road transport is an accessible, convenient and still the most dangerous mode
of transport: according to the WHO, about 1.3 million people die in road
accidents in the world every year — a constant number since 2007 [7].

Freight transportation is developing rapidly both within the country
and in international traffic. The number of intercity bus transportation,
excursion and tourist bus services is increasing, international motor tourism
is growing. All this will increase the number of accidents, losses in the
transportation of goods, accidents with passengers and pedestrians on
highways and, accordingly, material and social losses of society, population,
commercial and government agencies.

Liability insurance is the youngest branch of insurance. Its essence is
that the insurer undertakes to reimburse the damage caused by the insured
to a third party or group of persons.

Liability insurance does not cover own damage, but damage that the
insured person caused to another person. Civil liability is of a property
nature: the person who caused the damage is obliged to compensate the
damage in full to the victim, ie a third party. When concluding a civil
liability insurance contract, this obligation is transferred to the insurer,
but the insured is not released from criminal or administrative liability for
damage to a third party.

Liability insurance has emerged as an independent industry relatively
recently. Currently in Ukraine this branch of insurance is just beginning to
develop. Abroad, liability insurance has received much stronger development,
and the percentage of premiums for this type of insurance is even higher than
for property types. The reason for the development is that liability insurance
provides protection of important socio-economic phenomena and aims to
ensure a high standard of living and well-being of the population [3].

A special place in liability insurance is occupied by civil liability
insurance. The peculiarity of civil liability insurance is that, unlike others,
the sub-sector plays a dual role — on the one hand it protects the insured,
because it is he who can violate their obligations, which can cause harm to
others or their property, on the other parties — liability insurance protects
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persons and property that are not even specified in the insurance contract
from damage that the insured may cause them [1].

2. Comparative analysis of liability insurance
and property and personal insurance
A specific feature of civil liability insurance is that the object of insurance
is not specific personal property of a citizen or organization, as in property
insurance, and the occurrence of events related to life or ability to work of
a citizen who has a contract, which is typical for personal insurance and
liability to third parties. Thus, the direct object of liability insurance is the
economic interest of potential victims, who in each insured event finds a
specific monetary expression [9].
The liability insurance mechanism is as follows (Figure 1).

Victim Insurer

A\ /

claim loss premium reimbursement

N / Y

Insured

Figure 1. Liability insurance mechanism

In Ukraine, the branch of civil liability insurance, unfortunately, has not
received the appropriate level of elaboration by scientists, so the information
and practical base of research on the development of this topic is imperfect.

Consider the characteristics of property, personal insurance and liability
insurance (Table 1).

The study of the essential features of liability insurance allows us to
state that they are inherent only in this field of insurance. Therefore, liability
insurance cannot be considered a type of property insurance or considered
as a conglomeration of property and personal insurance. The listed features
of liability insurance allow to allocate it as one of representatives of
independent branch of insurance.

Thus, given all the above, liability insurance is an independent branch of
insurance, which differs from both property insurance and personal insurance.
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Table 1

Comparative characteristics of property insurance,
personal insurance and liability insurance

Types of insurance

Sign Propert
insul: anc); Personal insurance Liability insurance
Protection of insurance protection
. property interests of | of property interests of
The purbose ggtrfgtl;?a?f the insured and the possible perpetrators of
of in]:urrzrt)nce condition of the insured; preventing a | damage, which in each
insured critical deterioration | given insured event finds
in people’s living its specific monetary
standards expression
Protecting the Protecting the Protection oflthe interests
Insurance . . . of both the client and
functi interests of the | interests of the client . .
unctions . . . . the average citizen (third
client (insured) | (insured, insured)
party)
insurer and Insurer, the insured and
Subjects of insured Insurer, policyholder |a third party who is
insurance and insured person unknown and in whose

legal relations

(individuals and
legal entities)

(individual)

favor the agreement is
concluded

Life, health, ability

Property, life, health,
ability to work of a third

Subject of Property of the | to work of citizens as arty:
insurance insured an individual, ie his partys .
ersonal interests ﬁnanc1al position of the
p insured
Pre-determined the property interest of
. . the insured is expressed
property (in Life, health and in monetary form. which
its various ability to work of . cary torm,
. forms) for a citizens; 18 manifested n the.
Object ’ insurance of his civil

pre-determined
amount;

Property interests
of the insured

Property interests of
the insured and the
insured

liability to third parties
who may be harmed;
property interests of third
parties

Sum insured

The actual value
of insurance
facilities or part
thereof

It has a mathematical
definition and
depends on the
economic situation in
the country

Reimbursement limit
(reimbursement limit)
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(End of Table 1)

Sign

Types of insurance

Property
insurance

Personal insurance

Liability insurance

Property
interest

Determined at
the time of the
contract

Determined at the
time of the contract

cannot be determined at
the time of concluding

the insurance contract,

and is only a conditional
reflection of the potential
amount of possible damage,
while the fulfillment of
the insurance obligation
by the insurer does not
release the insured from
the need to compensate the
victim directly in case of
insufficiency

Indemnified
damages

Material damage

Damage to the life
and health of the
insured

Both material damage and
damage to life and health
of third parties

Insurance case

Destruction or
damage of the
insured property

Death, loss of health
and disability of the
insured

The actual occurrence of
liability of the insured,
established by the courts
or voluntarily recognized
by the insured

In the amount of damage,
but not more than the
limit of liability of the

Payment In the amount of | In the amount of the | .
. . insurer. The amount

amount the sum insured | sum insured . .
exceeding the limit of
liability of the insurer is
paid by the insured.

A person The third person (or his

who receives insurer insurer successor) suffered from

insurance or insured the harmful actions of the

compensation insured

Source: generated by the author [5; 6]

The development of civil liability insurance affects not only the quality
of a particular insurance company, but also ultimately increase the level of
socio-economic well-being of the population throughout the country and
the stability of Ukraine’s economic system.
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It is necessary to strengthen the role of this subsector of insurance, the
ways to achieve which have their own specifics, so we consider it necessary
to analyze world practice and develop quality recommendations for the
development and strengthening of civil liability insurance in Ukraine.

3. Current trends in motor insurance in Ukraine

An important subject of the insurance market is the state, which with the help
of legal instruments regulates the activities of other participants in the insurance
market. At the level of the state, market participants are insurers and insurers,
which may be represented by individuals and legal entities that purchase and
sell insurance products on the basis of statutory norms and standards. The
situation in the insurance market, the level of its integration and demand is
characterized by the volume of insurance premiums and insurance payments.

In terms of capitalization, the insurance market is second among other
non-banking financial markets. The total number of insurance companies
as of 31.12.2020 amounted to 210, including IC “life” — 20 companies, IC
“non-life” — 190 companies (as of 31.12.2016 — 310 companies, including
IC “life” — 39 companies, IC “non-life” — 271 companies) (Table 2).

The number of insurance companies has decreased significantly, as of
01.07.2021. Compared to 2016, the number of companies decreased by
129 companies, including life insurance companies by 20 companies and
non-life insurance companies by 109 companies.

Road transport is an accessible, convenient and still the most dangerous mode
of transport: according to the WHO, more than 1.5 million people die in road
accidents in the world every year — a constant number since 2007 (Table 3).

It is also necessary to analyze the Top 10 insurers in the market of civil
liability insurance of owners of land vehicles (OTSPV) in 2020 . Such
insurance companies as: TAS SG, ORANTA, UPSK are the leaders in the
collected insurance payments and insurance payments under contracts of civil
liability insurance of owners of land vehicles. And in the insurance company
ORANTA this type of insurance occupies the largest share — 63.47%.

Table 4 shows the analysis of the main indicators of civil liability insurance
of owners of land vehicles (OTSPV) under internal contracts for 2015-2020.

According to Table 4, there is a clear positive trend towards an increase
in the number of contracts and, as a result, the volume of collected insurance
premiums for 2015-2020 is increasing.
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Table 2
Number of insurance companies in Ukraine
in 2016-2020 and the first half of 2021

Period the total number | Non-life insurance | Life Insurance
of company Company
As of31.12.2016 310 271 39
Asof31.12.2017 294 261 33
Asof31.12.2018 281 251 30
As 0f31.12.2019 233 210 23
As 0of 31.12.2020 210 190 20
As 0f 01.07.2021 181 162 19
Source: generated by [8]
Table 3
Accident statistics in Ukraine for 2014-2019
Indicator 2014 2015 2016 2017 2018 2019
Total accident 186225 | 196410 | 191010 | 153205 | 164193 | 158776
t’z‘t’:lldems with vietims: | 31581 | 30699 | 30681 | 26160 | 25365 | 26782
died 4908 5131 4833 4464 3970 3410
injured 38178 | 37519 | 37521 | 32352 | 31467 | 33613

Source: compiled according to the Road Safety Office [4]

Motor third party liability insurance is provided for the benefit of the
entire population of the country, because everyone can get into an accident
and be among the victims. And with the increase in the fleet, the probability
of getting into a car accident increases.

In the process of formation and development of the OTSPV market,
the state performs the following functions: regulation, control, stimulation,
organization and protection. This is realized through mechanisms of state
regulation and self-regulation (institutional regulation), which complement
each other. In this case, state regulation is general, and self-regulation —
specifically — mandatory, ie mandatory only for members of the association.
Under certain circumstances, the state may give some powers to self-
regulatory organizations .

Compulsory insurance of civil liability of owners of land vehicles is a
powerful investment resource. Today, a significant part of the collected
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premiums of insurance companies with OTSPV in accordance with existing
legislation are invested in the economy of Ukraine, which provides significant
support to the national economy in overcoming the investment crisis.

In many parts of the world, an injured person or the owner of the victim’s
property must establish the guilt of another person. If the defendant travels
constantly, he is obliged by law to have an insurance policy that provides
the possibility of compensation for such damages.

The main articles of European traffic law stipulate that the use of any
mode of transport, coercion of another person or permission to use a vehicle
on the road without an insurance policy is a criminal offense punishable
by a fine or imprisonment. The insurance policy must provide unlimited
liability in the event of death or injury, and property insurance indemnity,
which may be subject to damages of up to USD 375,000 as a result of the
use of vehicles on the road.

As the practice of insurance has shown, especially at the stage of settling
claims of insured persons, victims, the logical, most mitigating mechanism for
fulfilling financial obligations for insolvent insurers in motor insurance is joint
and several guarantee of insurance payments on their obligations. Guarantee
funds are most common in developed countries. In one form or another, they
operate, in particular, in the United Kingdom, Canada, the Netherlands, the
United States, France, Japan, Italy, Norway, Finland, Greece, Spain and more.

In the vast majority of countries where guarantee funds exist,
reimbursement under motor insurance contracts, including voluntary
property insurance (CASCO), is guaranteed on a general basis, together with
other voluntary types of insurance. The only exception may be compulsory
motor insurance, the insurance payments of which are provided by separate
guarantee funds established in accordance with the requirements of national
legislation on this type of insurance (in particular, Western, Central and
Eastern Europe, North Africa, Middle East).

In Ukraine, the guarantee fund is represented in international and domestic
compulsory motor insurance. In CASCO insurance, guarantee funds that cover
the risks of insolvency of insurers under this type of insurance, compensate
for losses to policyholders or persons entitled to receive insurance indemnity,
based on the essential terms of insurance contracts and subject to restrictions
that may be established by law, for example, in relation to the amount of
damage or a fixed amount of guarantee compensation.
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The mechanism of compensation of insurance indemnity by guarantee
funds under compulsory car insurance contracts differs significantly from
general guarantee schemes. First of all, this is due to the compulsory and
social orientation of this type of insurance. The existence of a guarantee fund
and the mandatory participation of insurers who have the right to conclude
contracts of compulsory motor insurance is an unconditional requirement of
insurance legislation in most countries.

State regulation of OTSPV is also an impetus for the development of the
insurance market in the country as a whole. This thesis is true in world practice.
For example, in Italy, the insurance market in its current form began to take
shape after the introduction of OTSPV, which provoked rapid growth in the
industry. Companies that have gained experience and financial strength through
compulsory insurance have begun to actively expand the range of services offered
by voluntary insurance, and many of them are still leaders in the Italian market.

The main reasons for the need for state regulation of the OTSPV market
are as follows:

— combating the emergence of fictitious insurance companies that can
harm both the insurance business and the property interests of policyholders;

— OTSPV is subject to taxation, which is a source of state budget
revenues and a means of ensuring the social sphere of the country;

— OTSPV is a powerful investment resource.

At present, the OTSPV market has a number of unresolved issues. The
following issues are currently the most relevant:

— low amount of payments aimed at compensating for the damage
caused to the lives and health of victims;

— constant growth of unprofitable insurance operations in the absence
of the possibility of automatic adjustment of tariffs for the inflation index;

— competition that threatens the financial stability of both individual ICs
and the market as a whole;

— lack of qualified personnel to promote and sell insurance services;

— insurance fraud on the part of both representatives of the insurance
company and insurers, etc.

All these problems hinder the development of OTSPV in Ukraine,
restrain the growth of sales of insurers, narrow cash flows to insurance
reserves and centralized insurance reserve funds, reduce the financial
stability of the insurance company.
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There are various options for solving these problems, but the main one
is to develop a general market strategy of action, which will be provided by
appropriate tactical measures.

Today, the existing methodological approaches to overcoming these
problems in OTSPV and justifying the most appropriate areas of development
of OTSPV have a number of shortcomings: they are incomplete because
they do not take into account foreign experience and the effectiveness of
implementation for all market participants.

4. Innovative technologies in motor insurance

At the present stage, it is impossible to do without innovation, because
innovation is always associated with the demand for innovation in a
particular situation and the availability of investment potential. Innovation
in insurance is the main task of the insurance company. And their content
is to, using the best domestic and world traditions, to create an economic,
organizational system of relations between insurers and the state, users of
insurance services, which could flexibly respond to all trends in consumer
demand, offering modern types of insurance services to specific clients,
while maintaining the availability of insurance for different segments of the
population, regardless of age, occupation, income and other factors.

The current state of the insurance market requires insurers to raise
standards of work through the introduction of innovative products.

The development of motor insurance in the world and in Ukraine is
gaining popularity. Liability insurance for owners of land vehicles is one
of the most common and popular types of liability insurance worldwide.
Liability insurance for vehicle owners is mandatory in all European
countries. Lack of such liability by the owner of the vehicle insurance policy
is considered a serious offense punishable by a fine or even imprisonment.

Consumers of these services are aware of their importance. The
widespread use of information and digital technologies provides new
opportunities for the growth of additional premiums, improving the quality
of customer service, better selection of insurance risks, and preventing
losses. To increase the effectiveness of competition, insurers find the
opportunity to receive and process telemetry information from devices
and sensors, information received in streaming mode from social networks
and external sources, as well as to monitor information from body devices.
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The research reveals the place and role of innovations in motor insurance.
Factors influencing the introduction of innovations in motor insurance are
considered, innovative technologies in compulsory civil liability insurance
are considered, product innovations in voluntary property insurance are
analyzed, financial technologies in insurance are considered.

With the development of information technology, the growing popularity
of Internet technology, increasing the availability of portable devices, the
insurer is actively using innovative tools. This allows not only to develop the
insurance company, but also to understand what the insured needs. Foreign
experience shows that the level of innovation of the insurer is one of the
main factors in increasing its competitiveness. To implement innovative
solutions, insurance companies need to automate business processes,
use digital technologies in obtaining, storing and processing data, have
alternative sales channels, use effective marketing ideas.

In the conditions of unstable economic environment of the country this
complex of types of insurance, and especially, its obligatory segment — insurance
of civil liability of owners of land vehicles — is characterized by rather steady
development. As a result, most innovative solutions in the domestic market are
motor insurance. This trend also exists in other countries of Eastern, Central
and Western Europe, where motor insurance occupies a leading position.

In domestic and foreign scientific literature, innovation means ideas and
proposals that can be the basis for creating new products or significantly
improve the consumer characteristics (technical, economic, etc.) of existing
goods, creating new processes, services, or anything that can improve
“quality of life” of humanity; the new idea must be put into practice.

Innovative solutions have become especially widespread in the financial
sector of the national economy, due to:

— development of computer and telecommunication technologies which
allow to minimize business processes of participants of financial branch;

— ease of implementation of theoretical solutions in practice;

—high level of customer orientation of financial services, which additionally
motivates participants of the financial sector to apply innovations;

— constant change of demand factors for financial services and the
structure of their supply;

— financial market regulation policy;

— high level of competition in the financial market.
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Table 4
Classification of factors influencing the introduction
of innovations in motor insurance

Factors Characteristic

The introduction of innovations in motor insurance helps to minimize
the costs of insurers to carry out insurance activities; reducing the
cost of insurance for consumers; maximizing the profitability of the
insurer and its stability

Economic

The society needs to increase the efficiency of the mechanism

of protection of property rights of legal entities and individuals,
unconditional guarantee of insurance payments under motor

Social insurance contracts, insurance coverage for all its subjects, regardless
of the contractual relationship with the insurer. Complicating the
problem is the significant loss of this type of insurance and the
severity of the consequences for the victims of the accident

The development of the automotive industry, financial, information
and digital technologies requires motor insurance market participants

Technological .o, . .
to create appropriate innovative insurance products, services and
adapting their business processes
Innovation as a tool of competition promotes the introduction of new

Market products and services in the insurance market. This helps to improve
the quality of insurance services and maximize customer satisfaction
in insurance protection

Source: [5]

Innovations have certain characteristics in insurance, which are
distinguished by the specifics of the insurance business and the uniqueness
of the insurance product. They include:

— lack of patenting, which allows insurers to easily implement effective
and proven solutions, ideas, technologies, borrowed from other participants
in the insurance market;

— insensitivity, inseparability and risk: the insured receives the service
only in the event of a certain unforeseen event;

— non-affiliation to essential services, which encourages insurers to seek
flexible approaches to potential consumers and offer insurance services that
could meet the needs of a wide range of policyholders;

— high social orientation: insurance provides reliable protection of
property rights of the population and economic interests of the state.
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Under these conditions, insurance innovations are a process or result,
the implementation of which in practice makes qualitative changes in the
insurer in the form of new insurance products, improving the interaction
with the external environment, expanding approaches to attracting new
policyholders and improving internal business processes.

At the macro level, the innovative development of insurance is ensured
by extensive innovation, the use of opportunities by insurance market
participants, the implementation of which requires the use of modern
technologies and standards and aimed at improving the quality of insurance
services, improving their availability and guaranteeing persons and victims.

At the micro level, innovative development is seen as the process of
implementing innovative solutions by insurers that help strengthen their
competitiveness, create a unique insurance product for each policyholder
individually, improve insurance services and more.

Innovative nature is most characteristic of motor insurance as one of the
socially necessary and technological types of insurance. The introduction
of innovations in the field of motor insurance is influenced by economic,
social, technological and market factors. Depending on the object of
innovation in insurance activities, there are marketing, product, process and
organizational innovations.

Marketing innovations in motor insurance relate to new sales channels.
Today, such a sales channel is the online sale of insurance products, which
allows the insured to draw up a contract online, choose the functions that
belong to him and pay insurance premiums.

The main advantages of internet marketing are:

1. Significant savings in consumer time and simplification of interaction
between the insurer and the insured.

2. Lack of borders. Any user of the Internet can access the site from
anywhere in the world, it does not tie him to a particular region of the city or
district. The consumer of the service can be at home, at work or on vacation
and will still contact the insurance provider.

3. Ease of obtaining information and the possibility of its use for
research. Moreover, both the insurer and the insured have access to the
necessary information virtually immediately and anonymously.

4. Speed and convenience of adding or changing information. Insurers
can promptly and timely edit information on insurance services, prices and
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Table 5
Benish GUARD system
Characteristic
Information about the current location of the car, the status of the
General . . . .
information system (car guard or system inactive) and the time of receipt of the

last message from the system

Exact vehicle coordinates, current speed and total mileage since
system installation

Battery charge level and charge of the safety system itself. The
Specifications | application also shows the ignition on, as well as closed or open car
doors

Location data

Source: compiled by the authors on the basis of [6]

mechanisms for their provision. This helps to provide the consumer with
only relevant information, which encourages the consumer to prefer this
method of communication with the insured.

5. During the economic downturn in Ukraine, which is due to the
loss of Crimea, anti-terrorist operation in eastern Ukraine, gas conflict,
concentration of business in the hands of the previous government is falling
incomes, and hence their costs. Insurance is not the highest priority item for
households, which makes it quite vulnerable. That is why the use of Internet
marketing is relevant, which reduces the cost of insurance business and thus
reduce the cost of insurance services.

6. Variety of promotion channels. Thanks to the development of
“digital” marketing, information about insurance services in the form of
banners can be placed on any site, using a huge number of formats. Also
social networks, namely: Instagram, Facebook, Telegram. Such advertising
platforms are becoming increasingly popular. Posting information via the
Internet allows you to track which types of advertising are effective and
which are not.

Product innovations are represented mainly in voluntary property
insurance (CASCO). In addition to the traditional risks (theft, damage due
to an accident, destruction of vehicles, etc.), which are covered by contracts
of this type of insurance, insurers may additionally offer: evacuation of
the vehicle from the scene of the accident; simplification of documentary
evidence of an accident, in particular the need to present a certificate from
the competent authorities in case of minor damage; technical assistance on
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the road; possibility to conclude a CASCO contract for half price before
the first accident; voluntary insurance of civil liability of vehicle owners or
insurance of passengers and driver at the price of only one CASCO.

Today, insurance telematics deserves more and more attention. In today’s
world, it is actively gaining momentum, as it is significantly beneficial for
both insurance companies and vehicle owners.

Telematics in insurance is an opportunity to reduce the cost of the policy
for a single driver. In other words, it is a special monitoring system, the main
function of which is to track the specifics of driving a particular person. And
if the owner of the transport adheres to the rights of the road, he may well
expect to reduce the cost of CASCO.

What benefits does this bring to insurance companies? A monitoring
device mounted on the vehicle encourages the driver to drive smarter. As a
result, the risk of an accident is significantly reduced, which means that no
insurance payments will be required.

Insurance telematics represents tangible benefits for both parties, so both
insurance companies and car owners are equally interested in its installation.

Vehicle owners only have to agree to install a telematics device in
the car when concluding a contract. In addition, a special application is
installed on the driver’s mobile phone, which allows him to also monitor
the information transmitted.

Telematics in insurance works on this principle. After the consent of the
owner of the vehicle, the monitoring device is installed. During the month,
information is collected that determines the characteristics of the client’s
driving. It is evaluated on a 10-point scale. According to the results of the
calculation, the owner is refunded a certain percentage of the amount paid
for CASCO.

Thus, an insurance policy, the price of which is quite high, a neat driver
can be inexpensive. And the device itself is provided absolutely free.

Installation of the system promises the car owner and other useful
services:

— navigation function that helps to navigate the road;

— remote diagnostics of vehicle systems;

— signal transmission in case of emergency.

The number of electronic contracts of OTSPV in Ukraine in
2020 amounted to 3.1 million units, an increase of 150%.
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For fleet owners, there is an added benefit of being able to control each
work machine. Such monitoring nullifies all fraudulent methods of the
park staff.

Modern technology has made a tremendous step forward in recent
years and now it is difficult to imagine life without a smartphone and other
electronic gadgets. Thus, owners of the Benish GUARD satellite system,
any of the 4 configurations, in addition to the obvious advantages in the
form of reliable protection against theft 24/7, can get up-to-date information
about the status and location of your car directly on your smartphone using
a special mobile application Olympia Tracking.

The main function of Olympia Tracking is to display information about the
location and status of the car, and in the main menu you can use additional
features such as creating a report for a certain period of time and viewing a
complete travel history, select map type, get detailed information about the car.

The use of financial technologies (fintech-innovations) are the most
modern innovations in insurance, which allow to receive insurance services
anywhere, using digital information and analytical resources, Web-portals,
social networks and payment systems, as well as the introduction of
distributed registry technologies to store static and dynamic transaction
information. Such innovations include Blockchain technologies and the
operation of startups (Table 6).

It should be noted that the complete set of Benish GUARD — ULTRA
in the application reflects in as much detail the movement of the vehicle:
route, speed and location. A function to view the current status of the car’s
systems is also available.

Another type of innovation is process innovation, which consists in
the introduction by insurers of automated business process management
systems.

Participants in the motor insurance market have introduced an electronic
policy in compulsory motor insurance, which allows to protect policyholders
and accident victims from insurance fraud, minimizes the administrative
costs of insurers for this type of insurance. The first company in Ukraine to
sell an electronic policy was VUSO Insurance Company, which was carried
out on February 7, 2018.

The Motor Transport Bureau of Ukraine has published the performance
indicators of the “electronic policy” system as of October 3, 2018.



Chapter «Economic sciences»

Table 6

Comparative characteristics of Blockchain technology and startups

Blockchain technology

| Startups (aggregators)

Essence

These are distributed registry
technologies for storing static and
dynamic transaction information
without any central administration
through a consensus-based mechanism
for transaction authentication. This
mechanism provides a reliable service,
because the stored information is easily
accessible to users, and the original
records can not be modified due to the
high level of security of this system

They focus on the distribution channels
of insurance products by avoiding any
mediation in the implementation of
insurance services (direct sales), shift the
emphasis on the dissemination of reliable
information among the target group of
consumers, in the right place and at the
right time.

Provide personalization and
individualization of approaches to a
particular consumer by verifying his
needs in a particular insurance service.
One of the simplest types of startups (by
functional purpose) are aggregator sites
for implementation insurance services

Opportunities

Allow you to improve:

— automation of insurance history
creation and monitoring;

— prompt access to certificates from
government agencies;

— accounting of insurance events, their
instantaneous fixation;

— conclusion of online insurance contracts;
— examination and preliminary risk
assessment;

— interaction with brokers and sales
network;

— transparency of settlement and response
to customer requests

Thanks to a standardized algorithm for
charging and calculating the amount

of insurance premiums under motor
insurance contracts, aggregator sites
provide insurers with an alternative
method of attracting policyholders, which
is to provide them with real-time offers
from many insurers to insure their risks.

Disadvantages

Threat of cyber risks of unauthorized
interference with information systems

Aggregator sites have certain restrictions
on use in circumstances where the
insured’s risks go beyond the unified ones
(for example, a high-value exclusive or
rare car with CASCO insurance). Quoting
such risks requires additional traditional
assessment by the insurer

Source: compiled by [6]
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63,358 OTSPV contracts were concluded in electronic form, the total
amount of insurance premiums for them was UAH 43.9 million. The leader
in the number of concluded online contracts is VUSO Insurance Company
(almost 19,500 contracts).

Today, international insurance experts pay great attention to innovative
information technologies and digital transformation in the field of
insurance, in particular in its most common segment — motor insurance.
This contributes to increasing financial inclusion, which takes into account
the interests of the most vulnerable groups in the context of ensuring their
access to quality and safe insurance services.

Financial inclusion in the insurance market has three dimensions: access
to insurance products and services; use of insurance services; product quality
and service delivery. One of the current factors contributing to the impact
of innovative information technology and digital transformation on the
development of motor insurance is the active use of mobile devices, laptops
with online access to information resources as a catalyst for innovative
change for most insurance companies. Modern consumers of insurance
services require an individual approach from the insurer, expecting to
receive the service in a convenient place and time at the best price.

The widespread use of information and digital technologies provides new
opportunities for the growth of additional premiums, improving the quality
of customer service, better selection of insurance risks, and preventing
losses. To increase the effectiveness of competition, insurers must find the
opportunity to receive and process telemetry information from devices and
sensors, information received in the streaming mode from social networks
and external sources, as well as monitor information from body devices.
Long-standing systems simply cannot ensure the completeness, efficiency
and variability of such information.

Information and digital technologies have a positive impact on the
development of motor insurance, but the legal issues related to the
protection and processing of personal data aimed at protecting fundamental
human rights and freedoms, including the right to privacy, are currently
insufficiently regulated.

High level of competition in the insurance market, economic downturn
in the country, consumer demand, low purchasing power, scientific
and technological progress of mankind — all these are the factors that
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encourage Ukrainian insurance companies to innovate in their activities.
Such innovative processes not only allow insurers to create new services
for existing customers, but also to attract new ones. The introduction of
innovative technologies in insurance companies is a guarantee that the
company is competitive and, consequently, solvent. In the future, the
development of motor insurance will be influenced by various innovations.
Among them, information technology and digital transformation will be of
particular importance due to the active use of mobile devices, laptops with
online access to information resources, fintech innovation, the functioning
of social networks and payment systems, as well as the use of distributed
registry technologies for storage static and dynamic information on
insurance-related transactions.

In the near future, innovative technologies in the automotive industry
will have a special impact on the development of motor insurance, including
the operation of automated (unmanned) vehicles, active dissemination
of car sharing (car sharing), the use of additional intelligent car control
systems. These innovative technologies will encourage insurers to improve
their insurance products, maximize the needs of policyholders, speed up the
settlement of insurance cases, reduce insurance fraud and reduce the cost of
insurance services related to the ownership and use of vehicles. Promising
innovative solutions in motor insurance, despite their high-tech nature and
a clear revolution in approaches to the organization of business processes
of insurance companies, will maintain the need for existing guarantee
mechanisms in this complex of types of insurance, as the vehicle as a source
of increased risk the rights of both their owners and third parties — victims.

Processes of harmonization of Ukrainian insurance legislation with
European regulations in the field of insurance and implementation of
Western standards in the domestic insurance market will stimulate demand
for innovative solutions in auto insurance that can bring efficiency,
technology, profitability and reliability of Ukrainian insurers.

5. MTIBU activities in the market of civil liability insurance
of owners of land vehicles
The confidence of car owners in such a modern way of registration of
road accidents as the European protocol is constantly growing. Ukrainian
drivers have become accustomed to using it in the event of accidents that
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fall under the terms of the European protocol. We also note an almost
threefold increase in the number of electronic European protocols. Last
year, the participants of the accident were able to draw up an electronic
European protocol not only through the MTIBU website, but also through
the mobile application “My Policy”, which increased the availability and
convenience of the service.

The MTIBU also conducted an active awareness campaign on the
benefits of the European Protocol, as we have a common position with the
regulator that it is possible to increase the share of payments under it to 50%
or more. This would be a significant contribution to improving the situation
with traffic jams and saving the state budget.

Unfortunately, the pandemic hit the Green Card segment as expected: as
a result of cross-border traffic restrictions, the number of cars crossing the
border has dropped significantly, and the Green Card has fallen accordingly.
The number of contracts decreased by 45%, the amount of premiums for
them by 28% [7].

Most importantly, during the crisis year, we maintained the trust of
OTSPV road users due to the fact that insurers quickly and efficiently
settled insurance cases, as well as promptly responded to the situation and
took care of the safety of employees and customers.

In the last quarter of last year, the average settlement period was shorter
than it was in the first, and the number of complaints about the actions
of insurers in 4 square meters. 2020 was a record low of less than 1%.
What could be more convincing than these figures for the efforts made by
insurance to maintain the protection of victims at the proper level, despite
the pandemic.

The events of 2020 also confirmed the importance of the course taken
several years ago for the active digitalization of the OTSPV industry.
According to the results of last year, the number of electronic contracts
of OTSPV amounted to 3.05 million units, which is 2.5 times more than
in 2019. The amount of insurance payments under such contracts is UAH
2.6 billion. (+ 176%). The monthly number of contracts increased almost
threefold from the beginning of the year to the end.

More than a third of the total number of OTSPV contracts are concluded
in electronic form: the share of OTSPV electronic contracts in 2020 is about
37%, while in 2019 it was 15%, and in 2018 ‘only about 2% [8].
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In 2020, much attention was paid to improving the activities of the
MTIBU. The crisis situation did not become an obstacle to development,
on the contrary, we saw it as a challenge. We need to work even better and at
a more modern level, because it was quarantine that proved how important
all the previous steps were to improve business processes and digitalize
the Office. In particular, they actively introduced and learned to work in
the electronic document management system, which accelerated the work
of the Bureau and greatly simplified the remote exchange of documents.
We are also starting to implement a quality management system based on
a process approach and risk-oriented thinking that meets the requirements
of ISO 9001: 2015.

MTIBU settlement procedures are automated, so the Bureau easily
switched to remote settlement mode with the start of quarantine,
without losing the quality and speed of work. In 2020, the MTIBU paid
more than UAH 215.7 million to the victims of road accidents from the
Victims Protection Fund (FZP), the total number of payments amounted
to 6464 units. The number of payments decreased by 10.6% compared to
the previous year, the amount of payments remained virtually unchanged
(+ 1.8%). The decrease in the number of payments was solely due to a
significant decrease in payments to the IC of bankruptcies and companies
that left the OTSPV market without fulfilling their obligations to the victims
of road accidents. Even in difficult and unpredictable circumstances, the
Ukrainian MTPL market is able to maintain the quality of regulation and
service, implement new projects and strategic initiatives [7].

Priorities remain unchanged: updating legislation, creating a full-fledged
digital environment for motor insurance, increasing the level of protection
of the interests of road accident victims.

We see that the NBU as a regulator of the non-banking financial market
understands the social significance of OTSPV as a type of insurance. In
particular, the issue of the need to increase the sum insured has already
been raised. Therefore, there should be support from the regulator for the
modernization of sectoral legislation. Let me remind you that the insurers
and the Bureau prepared the text of the new bill five years ago. Our proposed
document would solve all the long-standing painful problems of insurance
protection of road users: raising insurance premiums to the European
level, payments to victims without deductible and deductible, accelerating
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payments for bankruptcies and companies that have left the market. We
would also have a full-fledged legal framework for the technological
transformation of the industry.

In a few months, the “ombudsman in the OTSPV” will start working
on the basis of the MTIBU. The task of the ombudsman will be to monitor
compliance with the legal rights and interests of policyholders and victims
of road accidents, as well as to resolve pre-trial conflicts between insurers
and recipients. The ombudsman will provide assistance free of charge. Any
citizen who needs protection of his rights in the field of liability insurance
of motor vehicle owners will be able to apply to the ombudsman [5].

This year, international insurance contracts will be signed in Ukraine
in electronic form, and the Green Card insurance certificate will also be
in black and white. This will allow after the conclusion of the electronic
contract of international insurance to obtain a certificate in the form of a file
and print it on a regular printer, including the insured himself.

Priority task for further digitalization of OTSPV introduction of remote
settlement of insurance events. The pandemic has demonstrated how
uncomfortable and sometimes dangerous a world can be, where “papers”
have to be passed from hand to hand. The pandemic is ongoing, so a remote
settlement is not only about convenience, but also about saving lives.

The regulator is ready to help with the issue of modernizing the legal and
regulatory framework for the introduction of remote settlement, and many
insurers can now offer proven procedures for online filing, for example,
through their website.

The MTIBU is currently working on a single standard for a remote
settlement procedure. We also plan to assess the prospects for strengthening
the mechanism and functions of self-regulation of the MTIBU. OTSPV
insurers are ready for greater responsibility for the future of the industry.
Now that the legal framework for the operation of self-regulatory
organizations in the non-banking financial market is being developed, it is
time to consider expanding the capacity of the MTIBU to coordinate the
efforts of its members to develop the industry.

Findings
Liability insurance for vehicle owners is a socially important area for the
state due to the fact that with the annual increase in the number of vehicles
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there is an increase in the number of accidents and victims. Material claims
on the owner of the vehicle that caused the damage can be significant, and
the financial situation of the perpetrator of the damage does not always
allow to compensate for the damage in full.

The analysis of the practice of OTSPV allowed to offer the following as
promising directions for the development of this field of insurance:

— change the approach to determining the insurance history of the car
owner with OTSPV, namely to tie it to the driver, not to the car;

—review the approach to the bonus-malus system in order to financially
stimulate insurance entities;

—to introduce a full-fledged automated information system with OTSPV
for control over insurance history;

— centralize the fight against fraud in the field of car insurance;

— create a state register of independent technical experts;

—to gradually move from the administrative regulation of OTSPV to the
formation of insurance rates based on existing demand [7].

Ukraine’s insurance market in the context of civil liability insurance is
imperfect. Revenues from some types of insurance are significantly higher
than others and have too high levels of payments, which increases the risk
of liability insurance.

Among the main problems of development of civil liability insurance in
Ukraine are the following:

— strict regulation of the insurance process by the authorities of
Ukraine, which is expressed in full control of all components of the
insurance contract: the sum insured, the insurance rate, the list of insured
events, etc.;

— Insufficient information support of Ukrainians on the obligation to
conclude an insurance contract, which leads to the leveling of the importance
of these types of insurance;

— despite the compulsory nature of certain types of civil liability
insurance, a certain proportion of Ukrainians deliberately avoid turning
to insurance companies, which reduces the socio-economic effect of this
insurance sub-sector;

— low insurance rates lead to a significant gap between the tariff and
payments, which reduces the willingness of insurers to offer certain types
of insurance products.
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However, it should be noted that these problems can be solved. To this
end, several recommendations are proposed to improve the state of the sub-
sector as a whole, among them:

1. Improving the effectiveness of the incentive system “bonus-malus” in
the conclusion of internal insurance contracts, which will increase demand
for insurance products in the industry.

2. Change in the legal framework for the abolition of part of the
requirements for concluding a civil liability insurance contract, which
will lead to an adequate insurance system in which all components will
be calculated by the actuary to minimize the risks of the insurance market.

3. Creation and development of new insurance products in the field of
civil liability, which will protect the liability of other professions, such as
lawyers and financial analysts.

4. Introduction of international solvency standards Solvency II, which
will improve the state of the subsector and improve the quality of insurance
in general.

The gradual development of liability insurance in Ukraine is due to the
fact that individuals and legal entities are beginning to increase their costs
to obtain a high level of security of their lives and businesses, the need
to protect their property interests from unforeseen risks is growing. The
volume of collected premiums is growing, but the volume of payments
is growing faster. Strengthening the role of civil liability insurance can
qualitatively change the insurance market of Ukraine and bring additional
funds to it. For insurance companies, improving the sub-sector is also a
positive factor, as it will increase the demand for insurance services.

To improve the level of development of civil liability insurance, it is
necessary to increase the demand of the sub-sector and improve the level
of information provision of Ukrainians about the socio-economic effect of
these types of insurance. Also a necessary component is to reduce the level
of control and change the conditions of the legal framework regarding the
main provisions of insurance contracts.

Conclusions
Ukraine’s insurance market is on the verge of major changes and needs
close attention to address many of the issues that began to emerge with the
advent of economic, political and social crises. That is why at the present
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stage of our lives, it is so important to study all the processes, all the wells
that will help our state to fight the destructive processes in all areas.

Having conducted a detailed analysis of the functioning of motor
insurance, the following conclusions can be drawn:

1. Motor insurance is a generalized concept, is a set of certain types
of insurance related to the operation of vehicles that protect both property
and financial liability of the insured for damage to life and health of other
road users (driver and passengers of the insured transport). The historical
formation of vehicle insurance dates back to the end of the eighteenth
century, the country of origin of which is France. In Ukraine, this type of
insurance emerged with the adoption of independence in 1991. According
to scientists, car insurance as a separate industry was formed due to the
emergence of the subject of insurance — the vehicle (with the growth of
the fleet increases and the danger). In order for car insurance to function
successfully and bring income to insurance companies (you need to
understand that the UK is not a charity), it is very important to properly
form insurance rates.

2. In Ukraine, the field of motor insurance is represented by such types
of insurance as property and liability. In turn, these types are divided into
two forms: mandatory and voluntary. Compulsory liability insurance
includes insurance of civil liability of vehicle owners under internal contracts
(OTSPV) and insurance of civil liability of vehicle owners under external
contracts (“Green Card”). Voluntary liability insurance includes civil liability
insurance of land transport owners, including carrier’s liability (CAR). With
regard to voluntary property insurance, in Ukraine the auto insurance industry
is represented by land transport insurance, except for rail (CASCO).

3. Analyzing the general situation of this type of insurance in Ukraine, we
can conclude that it occupies a significant place in the insurance market of
Ukraine. Both in terms of insurance premiums and insurance payments, the
share of car insurance in the insurance portfolio of Ukraine for the analyzed
period is 40-45%. As for compulsory and voluntary forms of insurance,
in our country it exceeds the second form, respectively, both in terms of
insurance premiums and insurance payments, and the level of payments.
Only in such a characteristic as the number of contracts compulsory
insurance exceeds voluntary. The main reason for this situation is the nature
of the insurance itself, ie compulsory. As for the more detailed description,
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both in terms of insurance premiums and payments, CASCO occupies the
largest share. The reason for such indicators is a large list of risks from
which this type insures (on the one hand, customer interest, and on the other
frequent insurance claims). The second step in premiums and payments is
the insurance of civil liability of owners of land vehicles. This is due to the
mandatory registration of an insurance policy for any car. The third position
is occupied by the “Green Card” and in last place is the insurance of civil
liability of land transport owners, including the liability of the carrier.

4. Car insurance in Ukraine, including the analyzed companies, is
currently experiencing bad times and has many problems, both external and
internal. Given the situation in which our state finds itself, it is necessary to
really assess the whole picture that is happening.

Common problems that prevent the effective functioning of insurance
and motor insurance include: imperfect regulatory and regulatory
framework; financial and economic crisis; political situation in the country.

The specific problems of the car insurance market include: depletion of
resources of insurance companies; conducting dumping policy by insurance
companies; activities that do not meet international standards; post-Soviet
stereotypes in car insurance; “Honest business” of insurance companies in
vehicle insurance; fraud on the part of insurers; lack of interest of insurance
companies, according to the classic compensation of losses, in serving
“foreign” customers (loss settlement system; unsatisfactory condition of
roads and gross violations of traffic rules by citizens.

5. It is impossible to completely eradicate the difficulties that have
gripped our country in the insurance market, but it is quite possible
to fight them. This is why the main driving forces of mitigating these
problems were given: explanatory insurance policy among the population,
introduction of innovative types of car insurance, improvement of the
legal framework, support of healthy competition (prevention of dumping
policy), optimization of insurance companies’ cost structure, changes in the
calculation of insurance payments (depreciation), the fight against fraud
through innovative methods, preventive and educational and informational
work among road users. With regard to more specific actions, in particular,
in order to solve the problems of the MTPL, it is necessary to increase and
bring to European standards insurance limits, cancel the deductible and link
the policy to the driver. According to CASCO and DCYV, it is possible to form
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a separate guarantee fund, created by the insurance companies themselves,
to balance the old car fleet, remove predatory customs clearance taxes, and
create a general register for checking voluntary insurance policies.

6. As for development prospects, if domestic insurance companies can
use the national potential and develop and implement the rudiments of the
“new insurance” that the world offers us, they will receive the income they
dream of. Such trends include the improvement of electric car insurance,
the development of insurance during “carsharing”, the use of telematics,
Blockchain and other innovations in car insurance. Also, the modern world
should think about the feasibility of motor insurance, because with the advent
of alternative means of transportation, the whole system is being rebuilt.

Thus, car insurance is one of the driving elements of the progressive
processes taking place in the state. Only well-considered actions of the state,
which will be aimed at improving this area, rather than burdening it, will help
to obtain positive results. But in addition to government policy, the activities
of insurance companies are very important, which should be aimed not only
at raising funds for their own pockets, but also real help to all insured.

Among the positive developments that have taken place in recent years
are: the consolidation of insurance companies, the gradual increase in the
volume of insurance premiums received; growth of insurers’ capitalization;
reducing the level of unprofitable insurance market; recovery of foreign
investors, the insurance industry in Ukraine needs to be radically changed
and improved, stimulated and developed by assessing its current state, as
well as the social significance and strong investment potential inherent in
the insurance market.

The future development of the insurance market of Ukraine will depend
not only on the qualitative or quantitative composition of the market, but
also on further improvement of the legal framework governing not only
insurance but also all activities, including health insurance, private pension
insurance, mortgage lending, insurance life, activities of banks and their
impact on insurance, as well as improving the insurance culture and
increasing confidence in insurers.

It is important to identify the main prospects for the development of civil
liability insurance of owners of land vehicles in Ukraine, including the following:

— creation of a developed and solvent system of civil liability insurance of
owners of land vehicles, able to compensate for losses from unforeseen events;
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— introduction of programs to inform the population through the media
about the state and prospects of the insurance market;

— to expand international cooperation in the field of information
exchange on the activities of insurance companies that provide services for
this type of insurance;

— increasing the effective demand for insurance services through the
introduction of new incentive systems;

— opening of centers for loss settlement with an extensive network and
full-scale implementation of its own information system with personalized
web access of salons, banks, insurance companies to the database of
intermediary companies.

Therefore, today insurers face a difficult task to increase the volume
and quality of insurance services, increase the level of capitalization and
financial reliability of insurance companies. Following the above-mentioned
measures aimed at overcoming crisis trends, the domestic economy will be
able to attract significant investment resources, strengthen the effectiveness
of state supervision of insurance activities.
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Abstract. The formation of prerequisites for the sustainable
development of the country as a whole and its individual regions is possible
today under the increase of the natural-resource, demographic, scientific
and technical, recreational, information, and socio-cultural potential, not
only of the production one. All components of socio-economic potential
play an essential role in determining the priorities for the transition of
national and regional economic complexes to a model of sustainable
synergistic development. In addition, the importance of the human factor
and institutional changes in the geopolitical system of economic relations
should be highlighted.

When studying the relevant issue, it is essential to take into account
numerous factors of the socio-economic potential of sustainable
development, both exogenous and endogenous, keeping in mind the
institutional consolidation of the European integration aspirations of the
Ukrainian people. The signing of the economic part of the Association
Agreement between Ukraine and the European Union (hereinafter referred
to as the EU) requires a documentary and realistic introduction of a set
of directives relating to economic, social and environmental spheres.
Given the above, it is necessary to thoroughly assess the socio-economic
development of the EU countries in order to conduct an in-depth analysis
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for the formation of modern approaches to increasing the socio-economic
potential of Ukraine’s sustainable development, which will be a solid basis
for the modernization of most domestic sectors, real decentralization, and
accelerated implementation of EU standards.

The subject of the study is modern methods, models, and technologies
for assessing the level of socio-economic development of the EU countries
from 2010 to 2019.

The research methodology comprises general scientific methods
of cognition of the objective nature of economic phenomena and
processes: analysis and synthesis; statistical and temporal analysis;
comparison; observation; economic-mathematical, statistical and
sociological methods of analysis; methods and models for calculating group
and general integral indicators; forecasting methods.

The purpose of the paper is to develop a set of models for assessing the
socio-economic development of the EU countries throughout 2010-2019,
which is based on the use of modern tools, methods and models for calculating
group and general integral indicators of socio-economic development of the
EU countries. They make it possible to comprehensively assess and conduct
complex spatially-dynamic comparative analysis of the studied countries,
predict their development and determine adequate benchmarks for the
development of the national economy on the way to the EU.

The general conclusion is that the contribution improves the process
of assessment and analysis by calculating an overall synergistic integral
indicator that reflects the effectiveness of the socio-economic development
of EU member states and allows making adequate forecasts and modelling
different development scenarios. Thus, it is determined that in the near
future this indicator will increase due to well-planned activities of the
states and comprehensive monitoring and control of processes by the EU.
The implementation of development measures will improve the living
standards of the population and be more sustainable in crisis or other social
phenomena that may adversely affect the financial condition and security of
the population. Consequently, given Ukraine’s plans to join the EU, it can
be considered that the relevant membership will have a positive synergistic
effect on the state’s progress, contribute to socio-economic development,
and strengthen domestic potential.
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1. Beryn

JlocBin mepeoBUX KpaiH Ta HACHIIKH CTPYKTYpPHOI i CHCTEMHOI
nepeOynoBH OUTBIIOCTI CErMEHTIB HAIIOHAJIBHOTO TOCIMOAAPCTBA CBiJi-
4yaTh, 110 pealibHi 3pylLIeHHS B HampsMmi (popMyBaHHS MepeayMOB CTa-
JIOTO PO3BUTKY SIK JIEPKABU B LIJIOMY, TaK 1 OKPEMHUX PETiOHIB MOXKJIUBI
JUIIe 32 YMOBU HApOIIEHHS HE JIMIIe BUPOOHUYOTO, a H MPUPOIHO-Pe-
CypcHOro, JeMorpa¢idyHOro, HAayKOBO-TEXHIYHOTO, peKpealiiiHoro,
iH(opMaIiiHOTO Ta COIiaTbHO-KYIBTYpHOTO moTeHmiamy. [Ipu Bubopi
MIPIOPUTETIB MEPEX0Ty HAI[IOHAIBHOTO TA PEriOHATBHUX TOCIOAAPCHKUX
KOMIUICKCIB Ha MOJIEIIb CTAJIOTO PO3BUTKY CYTTEBY POJIb BIJIIrparTh BCI
CKJIaJIOBI COIialIbHO-€KOHOMIYHOTO TOTEHIIaly, a TaKOX JIFOJChKUI
(hakTOp Ta IHCTUTYLIOHAJIBHI 3MIHU B CHCTEMI CKOHOMIUHUX BiJHOCHH.
JocnmimKeHHS NaHOTO NHTAaHHS OOIPYHTOBaHE HEOOXITHICTIO Bpaxy-
BaHHS YUCJIICHHUX €K30TCHHHX Ta OLIBIIOI0 MIpOI0 SHJOTCHHUX YUHHU-
KiB COLIaIbHO-€KOHOMIYHOTO MOTEHIially CTaJOro PO3BUTKY y 3B SI3KY
3 1HCTUTYLIOHAJIBHUM 3aKpIIJIEHHAM €BPOIHTETpalliiHUX MparHeHb
ykpaincbkoro Hapony [3; 5; 10]. ¥V 3B’s3Ky 13 miAnucaHHSAM €KOHOMiu-
HOT YaCTMHM YTOAM IO acolianilo Mix YkpaiHOI Ta €BpOoNneHChKUM
Cotrozom (nani — €C) moTpiOHa JOKYMEHTaJbHA 1 peajbHa iMIUIEMEeHTa-
isl y BITYUBHSIHY MPAKTUKY KOMIUICKCY IUPEKTHB, IO CTOCYIOTHCS SIK
€KOHOMIYHOI 1 COIialbHO1, TaK W EKOJOTIYHOI cep KUTTEAISITBHOCTI.
Buxoasuu 3 mporo, mocrae HeoOXIiAHICTh OLIHKK COLiaIbHO-EKOHOMIY-
HOTO pO3BUTKY KpaiH €C 3 MeTo0 (GOpMyBaHHS Cy4acHUX MiJIXOMIB J0
HAapOIICHHS COIaTbHO-CKOHOMIYHOTO TMOTEHINaTy CTallor0 PO3BUTKY
VYkpaiHu, 1m0 CTaHe HAJAIHHUM MATPYHTSIM MOJCpHI3amii OuIbIIOCTI
rajxyseil HaliOHaJBLHOTO TOCIIOAApPCTBA, PEANbHOI NEleHTpali3alii Ta
MIPUCKOPEHOTr0 BIPOBAKEHHA cTanaapTiB €Bponeiicbkoro Coro3y [28].

TakyuM 4YHMHOM, METOI0 JaHOI POOOTH € PO3pOOKa KOMIUIEKCY MOJe-
Jiell OLIHKHM COLialbHO-€KOHOMIYHOTO PO3BUTKY KpaiH €C BHpogoBX 3
2010-2019 poxkiB, 1m0 3aCHOBaHMI HA BUKOPUCTAHHI METOJIB Ta MOJCICH
PO3paxyHKy TpyHOBUX Ta 3arajlbHUX 1HTErpajbHUX MOKAa3HUKIB COIiajlb-
HO-€KOHOMIYHOTO PO3BUTKY KpaiH €C, 32 JOMOMOTOI0 SKHUX CTA€ MOXKIJIH-
BHM 3MIMCHEHHS OLIHKM Ta aHAJi3y CTaHy AAaHUX KpaiH, MPOTHO3yBaHHS
iX pO3BUTKY Ta BU3HAUCHHsI aJICKBATHUX OPIEHTHUPIB JJIsi PO3BUTKY HAIliO-
HaJIBHOT €KOHOMIKH Ha NUIsXy j10 €C.
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2. OuiHka OCHOBHHX CKJIAJ0BHUX Ta (popMyBaHHSI OCHOBHUX
TMOKA3HUKIB CONiaIbHO-eKOHOMIYHOTO PO3BUTKY KpaiH
€Bponeiicbkoro Cor3sy

ExoHoMiuHMIi pO3BUTOK OaraTboxX KpaiH i1 perioHiB CYNpPOBOIKYETbCA
3MIHOIO CTPYKTYPH CYCILIBHOIO BUPOOHMIITBA, 30KpeMa, HA 3MiHY iHAY-
CTpiaNbHOMY CYCHIJILCTBY MOCTYIOBO IPUXOAUTH MOCTIHAYCTpiambHE. Bee
OinbIlIa YacTHHA 3aMHATHX IPAIlOe€ B HEMaTepiaJbHOMY CEKTOpi, MEHIIa —
6e3nocepeIHbO B IPOMUCIIOBOCTI 1 CITBCHKOMY TOCIIOAAPCTBI. Tpanumiino
KpaiHH 1 pEeTiOHM OIIHIOIOTHCS 3 MOIINY OaraTcTBa JTiCOM, KOPHCHUMH
KOTIAJIMHY, TPYHTaMH, KITIMaTHYHUMH yMOBaMH, OCHOBHHMH (OHIAMHU,
reorpadiqHuM ToJOKeHHsM. HOBI ysiBJIIGHHS TTpO HemarepialibHe BUPOO-
HUIITBO SIK PO Cepy, JIe CTBOPIOETHCS BEIMKA YaCTHHA BAPTOCTI, MiHSIOTh
KpHUTepii OIIHKHK OararcTBa KpaiH 1 perioHiB. Ha mepiire Miciie BUCYBarOThCS
TaKi YMHHUKH, SIK 0AraTCTBO JIFOABMH 1 1X KBaTi(hiKaIli€r0, yIpaBIiHChKUMH
TEXHOJIOTISIMH, PHHKOBOIO 1H()PACTPYKTYPOIO, MEPEKEI0 Oi3HECY, KYJbTy-
poto opranizauid. HoBi ysBIeHHs mpo JKepenia 1 YUHHUKHA €KOHOMIYHOTO
PO3BUTKY J03BOJISIIOTH O-HOBOMY IOJMBUTHCS Ha OCBITY, HayKy, MEIH-
LIIHY, TeJIEKOMYHiKallii, HABUKH MCHEKMEHTY SIK Ha Ti C(epH CYCIIIIBHOTO
KUTTSL, AK1 pOOIATH BUPIIIANBHUH BIJIMB HAa TEMITH 1 HATIPSIM EKOHOMIYHOTO
PO3BUTKY KpaiHH.

OTxe, MOJKHA PO3TIIAATH HACTYIHI KpUTepil 1 BIINOBIIHI HAM ITOKa3-
HUKH COIIaTbHO-€KOHOMIYHOTO PO3BUTKY [8]:

BHIT a6o BBII (abconroTHa BeMYrHA 1 HA JIyITy HACEJICHHS) 1 TEMITH
3pOCTaHHS IIUX MTOKA3HUKIB;

Cepe/HIN piBeHb JOXOJIIB HACETICHHS 1 CTYIIHb iX TU(epeHIanii;

TPHUBAITICTh JKUTTS, PIBEHb (I3HYHOTO 1 ICUXIYHOTO 3I0POB’sI JFONCH;

piBEHb OCBITH;

piBeHb CIOXHMBAaHHSA MaTepiajbHUX Oyar i mociayr (MpoAyKTiB Xapduy-
BaHHS, JXUTIA, TeJIe(POHHUX MOCIYT), 3a0e3MeUeHICTh JAOMAIIHIX TOCIHO-
JIapCTB TOBapaMH TPUBAJIOTO KOPUCTYBAHHSI;

PiBEHb OXOPOHU 3710pOB’s (3a0e3meueHicTh aMOyIaTopisiMH, alTeKaMH,
JKapHAMH, JIarHOCTUYHUMH LIEHTPAaMHU 1 MOCIyTaMu MIBUJIKOI JIOTIOMOTH,
SKICTh MEAWYIHUX MOCIYT, III0 HAJAIOTHCS);

CTaH HaBKOJHITHHOTO CEPEIOBHUINA;

PIBHICTh MOKJIMBOCTEH JIFONICH, PO3BUTOK MaJioro Oi3HeCy;

30aradeHHs KyJIbTYPHOTO KUTTS JIIONICH.
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Po3po0bieHi Mi>kKHAPOIHUMHE OpraHi3allisMHU MiAXO0AN JI0 OIiIHKA €KOHO-
MIYHOTO PO3BUTKY KpaiH MPUMYIIYIOTh MPH OIIHII PiBHS PO3BUTKY PO3-
IJISIIaTH HE TUTbKKA 00’ €M BHUPOOHHMIITBA, ajie 1 TaKi, HAPHUKIIA, ACTICKTH,
SIK OCBiTa, OXOPOHA 3/I0POB’sI, CTAH HABKOJIMITHHOTO CEPEIOBHINA, PIBHICT
MOJKJIMBOCTEH B €KOHOMIUHIH chepi, ocodrcTa cCBOOOA 1 KyIbTYpa KHUTTS.

Ha nymkxy A. KysHnemoma [18], MexaHi3M peryitoBaHHS COIaTbHO-
€KOHOMIYHOTO PO3BUTKY KpaiHUW — «1I€ CYKYIHICTb €JIEMEHTIB, L0 IMO€E-
HYIOTbCA Ha MiICTaBi Cy0’€KTHO-00’ €KTHUX BIUIMBIB, K1 MOPOIKEHO JTI€I0
00’€KTHUBHUX 3aKOHOMIPHOCTEH CyCHiJIBHOTO PO3BHUTKY Ta Cy0 €KTMBHUX
(panioHaIbHO OCMUCICHUX) PO3B’SI3aHb LO/I0 HOTO PETyNIOBAaHHS, 3 METOIO
3a0e3IeYeHHs] CTaJIor0, KOMIUIEKCHOTO, JMHAMIYHOTO 1 30aJaHCOBaHOTO
PO3BUTKY PETiOHAIBHOT CHCTEMI». BiH clipsIMOBY€ThCS Ha 3a0€3TICUCHHS:

KOMIIJICKCHOTO BUKOPHCTAHHS MOTEHIIATy PETiOHy SIK CKJIQIHOI COIli-
aJIbHO-€KOHOMIYHOI CHCTEMH,

CTAJIOCT] PO3BUTKY PETiOHAIBHOT CUCTEMH, 1110 3HAXOUTH CBIH MPOSB Y
3IATHOCTI CUCTEMH 30epiraTy 3a/iaHi apaMeTpu pO3BUTKY;

30aJIaHCOBAHOCTI PO3BUTKY, IO XapaKTEPHU3Y€ETHCS MPOIIOPIIIITHUM PO3-
BHUTKOM €JICMEHTIB, SKi CKJIQJaloTh CTPYKTYPY COIiaJIbHO-CKOHOMIYHOT
CHUCTEMH PErioHy;

JUHAMIYHOCTI PO3BUTKY, sIKA JOCATAETbCA 3a PAXyHOK IMO3UTHUBHOI
JMHAMIKH COILIaJbHO-eKOHOMIYHUX MTOKa3HHKIB;

COL[aJIbHOI CIPSIMOBAHOCTI PO3BUTKY PETiIOHANBHOI CHCTEMH, TOOTO
HAIIIJICHOCTI KOXKHOI 13 MiZICHCTEM Ha INOCTiIHHE MiABUINEHHS A0OpOOyTY
HACEJICHHS;

IIPaBOBOTO TIPOCTOPY, PIBHOCTI YMOB OO TIOBEIIHKH CY0 €KTIB TOCIIO-
TapIOBAHHS;

KOHKYPEHTHOTO CEpPEIOBHUINA, SIKE XapaKTEPU3Y€EThCS PIBHIMH YMOBAMHU
IIOZI0 PO3BUTKY BIACHOTO TOCMOAAPCHKOTO MTOTEHITIANY;

IHHOBAIIHHOI CKJIaJIOBOi PO3BUTKY PETiOHAILHOI CHUCTEMH, sika 0azy-
€THCSI HA BUKOPHCTAHHI ITEPEIOBUX (IHHOBAIIITHUX) TEXHOIOTIH HE TINbKA
y BUPOOHUYOMY MPOLIEC], a i yIpaBIiHHi.

[Ipu ynpapiiHHI COIIaTbHO-EKOHOMIYHUM PO3BUTKOM JIOIUIBHO BH/Ii-
JISITH BC1 BHILE MEpeideHi BIIHOCHO CaMOCTIiHHI 11 1 3A1iCHIOBAaTH MOHi-
TOPUHT iX JOCATHEHHS. Pa3oM 3 MOHITOPMHIOM CTaHy perioHalbHOTO
BUPOOHHUIITBA 1 JMHAMIKH IPOIIOBUX JTOXO/IiB HACEJIICHHS HEOOX1/IHO BiCcTe-
JKyBaTH 1 1HII HaWBa KIMBIII TapaMeTPH EKOHOMIYHOTO PO3BUTKY, HAIIPH-
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KJIaJI, HAsIBHICTh 1 PIBEHb SKOCTI MIKUI, JUTSYHUX CAJiB, 1HIIUX OCBITHIX
YCTaHOB 11X JIOCTYITHICTbh, 4 TAKOXK PIBEHb OCBITH 1 KBaITi(hiKallii mepcoHaty.
HacTynHuMH 110 BaXIJIMBOCTI MapaMeTpaMH OIIHKH COIiadbHO-eKOHOMIY-
HOTO PO3BUTKY MOXYTH CITY)KHTH MOCTaYaHHS MPOAYKTAMH XapayBaHHS,
KOHTPOJb 32 iX SKICTIO, TOTPUMAHHS IpaB CIIOXKHMBAdYiB Ha PO3ApiOHOMY
pUHKY. PiBeHb (DI3UYHOTO 1 MCUXIYHOTO 370POB’ST HACEJCHHS, TPUBAIICTh
JKUTTS, PIBEHb PO3BUTKY CUCTEMU OXOPOHH 3/10pOB’s 1 1 JOCTYNHICTb, CTaH
HaBKOJIUITHLOTO CEPE/IOBHUIIA, TAKOXK BAXKIJIHMBI OLIHHI KpUTEpPil collialib-
HO-EKOHOMIYHOTO PO3BUTKY KpaiHH.

Y HOHATTS COLIaNBHO-€KOHOMIYHOTO PO3BUTKY BXOIUTD 1 TAKE MOHATTA,
SIKE CKJIAJJHO BUMIPSITH, SIK KyJABTYpa XHUTTS HacesneHHs. [lo3utuBHa nuHa-
Mika eKOHOMIYHOTO PO3BUTKY MOXKJIMBA JIMIIC 32 YMOBH 30aradeHHsI KyJIb-
TYPHOTO >KUTTS HaceleHHs [25].

CoriaIbHO-eKOHOMIYHHI PO3BUTOK KpaiHU JIUIIE TOJMI MA€ TIO3UTHUBHY
JIMHAMIKY, KOJI 32 1HITNX PIBHUX YMOB PO3IIMPIOETHCS 0COOUCTa CBOOO/IA
KOXKHOTO0, Y TOMY YHCJIi 1 B €KOHOMIYHIN cepi, o MOKITUBO TPH e(heKTHB-
HI{ MATPUMIN MaJIOTO i cepeIHhOro Oi3HECY, AaHTUMOHOIOIBHHUX 3aX0/1aX,
3aXHCTI TIpaB CIIOKUBAYiB, 3a0€3IEUCHHI pearbHOi CBOOOIM MepecyBaHb,
sIKa 3a0e3Meuy€eThCsl PO3BUHEHUM PUHKOM JKUTIIA.

3aranbHi 3aKOHOMIPHOCTI CBITOBOTO €KOHOMIYHOTO PO3BUTKY JalOTh
MOXJIMBICTh SIKICHO OLIIHUTH HEPENICTOPiI0 1 MEPCHEKTUBY EKOHOMIYHOTO
PO3BUTKY TOTO a0 iHIIIOTO PETioHy, KpaiHU. 3a piBHEM AOMiHYBaHHS rajy-
3eif MPOMHUCIOBOCTI MOXHA BUAUIUTH PETi0OHM JOIHAYCTpiaibHi, IHAYCTpi-
anbHi 1 TOCTIHAYCTpianbHi. Y perioHax, sKi 3HaXOMSITHCS HA PI3HUX CTa-
JSIX PO3BHTKY, BiOYBArOTHCS Pi3HI 3a CBOEIO CYTTIO NMPOIECH, i IO HUX
3aCTOCOBHI Pi3HI PEIENTH YIPABIIHHS MPOIECOM SKOHOMIYHOTO PO3BUTKY.
Hackinbku Best iHGpacTpyKTypa perioHy 31aTHa MPUHHATH HOB1 BUIH 013-
HECY 1 HOBUX JIFOJICH, HACKIBKY MIBUIKO 1 €PEeKTHBHO BOHA MOXE MTPHUCTO-
CyBaTuCs 1O HOBHX YMOB. Bce 1ie BU3Ha4yae IMOTEHINaN MOCTIHAYCTPialib-
HOTO pO3BUTKY [19].

VYpaBiiHHA COL[iaJIbHO-EKOHOMIYHUM PO3BUTKOM PErioHy MOXKe 3/iiic-
HIOBAaTHUCS 32 JONOMOTIOK PI3HOMAHITHOTO CHEKTPY CTpaTerii, mporpam,
KOHKPETHHX [ill 1 OJHOPA30BUX YNPABIIHCBKUX PILIEHb, 32 JOMOMOTIOIO
SKUX MiClieBa aJMIiHICTpallis NparHe CTHUMYIIOBaTH PO3BUTOK EKOHO-
MIKH PErioHy, CTBOPHTH HOBI poOoui Micus, 301IBIINTH MOJATKOBY 0asy,
PO3IIUPUTH MOXKIUBOCTI JUIsI TIEBHUX BUIIB €KOHOMIYHOI aKTHBHOCTI, B
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SKWX 3aIliKaBJICHO HACEJICHHs perioHy. llpakTwdne BHpimeHHS TpoOiIeM
KUTTEASUTLHOCTI, PO3BUTKY 1 COIIAIBHO-€KOHOMIYHOTO PO3BHUTKY KpaiHU
00YMOBITIOE aKTyaJbHICTh 1 HACTIHHY HEOOXIJHICTh X CHCTEMHOTO JTOCITi-
JOKEHHS 3 IUISIMHA: (POPMYBaHHS BUMOT JIEP)KABHOI MOJITHKH PEriOHANb-
HOTO PO3BHUTKY; BH3HAUCHHS BUMOTI' IO MEPCIEKTUBHHUX (POpPM 1 CIIOCOOiB
JUSUTBHOCT] perioHaIbHUX OPTaHiB BIIa M.

lonoBHuMu eranamu 3a0e3MeUeHHs] COLIalbHO-EKOHOMIYHOIO pO3-
BUTKY KpaiHM €: BU3HAu€HHs Li1el, BUOIp cTpareriii, po3poOka i peai-
3aiig UiIboBUX mporpaM. CTpareris Mpu HbOMY XapakTepU3ye 3araibHUN
HampsiM, CIiAYIOYH SKOMY MOTPiOHO IIyKATH HUISIXH JOCATHEHHS Iiyiei,
a00 xOMOIHAIlII0 IMX HAMpPsIMIB, a IPOrpaMa PO3MILAAETHCS SIK CYKYITHICTh
3axO0JliB, HANpaBJICHUX Ha peamizamito crtparerii i mureid. Takum duHOM,
TIePEeXiJT JI0 cTpaTeriid 3AIMCHIOEThCS Oe3M0ocepeHbO BiJl HiJIeH, sIKi HE00-
X1JIHO JTOCSITTH JIaH1# cucTeMi B poOieMHil cutyarii [12].

CHCTEeMHHH ITiJIX1JT 3yMOBJIIOE 3aralibHy CXeMy 3a0e3ICUeHHS COIliaib-
HO-CKOHOMIYHOTO PO3BHUTKY KpaiHH, sika BU3HAYAETHCS Ti€I0 TPUHIIUTIOBOIO
OCOOJUBICTIO, TIPH SIKiii 00’€KTOM yNpPaBJIIHHS CTA€ BUPIIICHHS HECTPYKTY-
pOBaHUX a00 CTA0KO CTPYKTYPOBAHHX MPOOJIEM B KHUTTEMISIIBHOCTI peri-
oHy. B xozi BupileHHs Takux npobsieM HeoOXiTHO BUKOHATH 11’ STh MPUH-
LUIIOBUX 3aB/IaHb: JaTH MOBHUH OITUC MPOOIEMHOI CUTYaIlii; TOCHiHKYBaTH
MOXJIMBI NUISIXM BUPILIEHHS IpoOnemu; po3podutu (BuOparu) crparerii
BUpILICHHS Tpo0ieMHu; c(hOpPMyBaTH KOMIUIEKC 3aXOMiB MPOTpaMu BHpi-
LICHHS MPOOJIeMH; PO3POOHUTH LIJIBOBY MpOrpaMy i1 ympaBiiHHS ii peai-
3aIl€I0.

[lepme 3aBnanHs — aHami3 npobiaeMHOI cutyarii. BoHo mepenbauae
OITAC OCHOBHHX €JICMEHTIB: MPOOJIEMHI# CUTYaIlii B CHCTEMI CTPaTETiyHOTO
PO3BUTKY KpaiHH, NPOOIeMHOI IMiJCHCTEMH, YMHHHKIB, HACIIJIKIB, 30B-
HINIHIX YMOB, & TaKOX BHYTPINIHIX XapaKTEPUCTHK CHUCTEMH. XapaKTep-
HOKO OCOOJIMBICTIO aHaJi3y MpoOIeM COIialbHO-€KOHOMIYHOTO PO3BUTKY
Ha PEriOHaJIbHOMY PIiBHI € Te, IO BiH 3MIHCHIOETHCS B YMOBaX 0OMEKEHOT
iHpopMaLii Ipo XapaKTEepUCTUKH 00’ €KTIB, TaK a0 1HAKILE MOB’s3aHUX 3
ICHYBaHHSM MpoOaemH 1 1 piteHHsAM. ToMy OUIBIIICTD KUTBKICHUX OLIIHOK,
10 OMUCYIOTh CTPYKTYpPY IPOOIeMHU COIiabHO-€KOHOMIYHOTO PO3BUTKY 1
HUISXY 11 pillleHHs, HOCUTUMYTh €KCIIEPTHHH OL[IHHUIN XapakTep.

3 Mmo3uIiil MPOMOHOBAHOTO MiJXOAY BCS CHUCTEMa COIiabHO-EKOHO-
MIYHOTO PO3BUTKY Ha PETiOHAIBFHOMY PiBHI PO3IVISIAETHCS SIK MpoOIeMHa
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cucteMa, y (DyHKITIOHYBaHHI IiJICHCTEM SIKOT BUsIBIIEHa HEe(EKTHBHICTb,
10 BUPAXKAETHCS B HU3bKUX 3HAUCHHSX MMapaMeTpiB JisUIbHOCTI BCi€l cuc-
temu [15]. Tlepenik i piBHI IIUX MapaMeTPiB € OJHIEI 3 HAHBAKIMBIIINX
XapaKTePUCTHK MTPOOJIEMHOT CHTYaITi.

3a 00yMOBJICHICTIO BUHUKHCHHS MPOOJEMHOI CHTyallii iCHYrOUl Mpo-
OJIeMH MOYKHA PO3JIIJIMTH HAa HACTYITHI OCHOBHI BU/IH:

pobJaeMHu, 10 BUHUKAIOTh B PE3yJbTaTi TOro, 10 BCTAHOBIEHI I 1
3aBJaHHs HE JJOCATAIOThCA [0 NPUYMHAX HE3aI0B1IbHOI pOOOTH CUCTEMH 1
i migcucteM abo 13-3a HepeaIbHOCTI MOCTABICHUX MEPE CUCTEMOIO I1ieil;

cutyalii 1 mpobiemMu, 10 BUHHUKAIOTH MO HernepeadaueHuX OO0CTaBH-
Hax (CTuXifHI JMXa, HABMHUCHI ACCTPYKTHBHI Aii 1 iHII OOCTaBHMHH IO
BiJTHOIIICHHIO JIO0 JIaHO{ CUCTEMH); KOH(IIKTHI CUTYyaIlil i MUTaHHSA, SIKi 110
SKNX-HeOyb MPUYMHAX HE MOXYTh OyTH O3BOJICHI B YCTaHOBJICHOMY
TIOPSIIIKY;

poOIIeMH, 10 BHHUKAIOTE y 3B’S3KY 3 THM, IO BISIBJICHA MOYKIIHBICTH
MOJIIILIEHHS il CUCTEMH.

[IpoGnemu mepIioi rpyny BUHUKAIOThH TOJI, KOJIHM € HEIOJIKH B po0OOTi
CHCTEMH, 1[0 3aBaKAIOTh JOCATHEHHIO METH, a00 HEBIAIOBIIHICTE IIIJIEH.

[epimii BUNIagoOK — JisUTBHICTb CHCTEMH COLIIAJTbHO-EKOHOMIYHOTO PO3BUTKY
IO THX 200 THIIMX MPUYUHAX HE BIATIOBIIa€ BUMOTaM, 110 NPEA SIBISOTCS.

YV npyroMy BHIQJIKy MOXYTb OyTH JIBI PUYUHU: Tiepiia — I1e 3MiHa 30B-
HIIITHIX 200 BHYTPINIHIX YMOB I10 BIAHOIIEHHIO JI0 JAHOI CUCTEMH 1 Jpyra — Iie
BCTAHOBJICHI CHCTEMOIO 11111 € a00 JIETKO JOCSHKHI, a00 JieBe A0CsokHi [ 14].

[TpoGnemHi cuTyarii, 110 BAHUKAIOTH B POLIEC YIPaBIiHHS PETriOHATb-
HUM PO3BUTKOM, 1 BUTIKAFOUH 3 HUX TIPOOIEMH 1 METOM iX PO3IIISAY € CBO-
€PIIHAM KJIACOM, MaJl0 BUBUYCHUM TCOPETHYHO. Pa30oM 3 THM BOHH TIpak-
THYHO IIOJTHS BUPIIIYIOTHCS KEPIBHUKAMHM PI3HUX PiBHIB.

[IpencraBnseTbes JONMITBHUM BCi TIPOOJIEMH, 1110 BHHUKAIOTh B TPOIIECi
COLIAIFHO-CKOHOMIYHOTO PO3BUTKY KpaiHHM, 3a MPHUHIMIIOM IX PO3IISAY i
pIIICHHST PO3UIMTH Ha JIBI BEJIUKI IPYMH: Mepiia — npodiieMu, mo ¢Gpop-
MaJli3yIoThCsl, 0a3yl0ThCS Ha aHAIITUYHOMY THITI MUCIIEHHSI, BUKOPUCTAHH1
ICHYIOYMX METOJIB; JIpyra — 10 He (QOopMaii3yloThCs, BUPILICHHA SKHX
3aCHOBaHE HA TBOPYOMY MiJXOJ1 1 MUCIICHHI.

XapakTepHO0 0COOMHMBICTIO BUPILICHHS MPOOJIeM NepIoi TpymH € 3aCTo-
CYBaHHS MareMaTHUYHOTO arapary, JIOTiKO-MaTeMaTHYHUX METOJIB, 3aKOHO-
JTABCTBA, TIPABUII, PO3MOPSIIKEHb, HOPM, BUKOPUCTAHHS €KCIICPUMCHTIB.
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Jlyist BUpILICHHS JAPYToi TPYIU MpoOJieM HeMae CTaHAApPTHUX HUISAXIB 1
TOTOBOTO 3HaHHs. ICHye 06arato MUIAXIB 1 MIAXOMIB JJIS TX JTOCHIHKEHHS, 1
KUTBKICTB aJIFTepPHAaTUBHUX pillleHh MOKe OyTH ykpaii Benukoro [11]. fxice
3 WX pilIeHb OyAyTh Kpallli, SKIiCh TipIlie, MOKIHBO, Kpallle pillieHHs Oyie
3HAWJICHO B MalilOyTHbOMY.

AHami3 mpoOiaeMHOT cUTyallii BHU3Hauae (HOPMYITIOBAHHS IMPOOJIEMH,
sIKa MOKe OyTH pi3HOIO B CHJIy HEOJHO3HAUHOCTI ii omucy uepes cy0’ek-
THUBHICTh XapaKkTepy CIPHUHATTS JaHoi MpoOJIeMHOI CUTYaIliT 0c000k0 abo
rpymnoro ocid, 1o oOyMOBIeHe IX HUIIMH 1 IHTEpecaMH, a TAKOXK MUHYIUM
nocBinoM (puc. 1).

DopmyiatoBaHHs NpoOJIeMH € HaOUIbII BaXKIIUBUM CTYIIEHEM y BUDI-
IIeHHI TpoOJIeMH COIiaIbHO-eKOHOMIYHOTO PO3BUTKY Kpainu. [Iporec
(hopMyITIOBaHHS MPOOJIEMH JTOCTATHLO CKIIAJIHWUN, OCKUIBKM Ha ITiJCTaBl
MOBEPXHEBOTO O3HAHOMIJICHHS 3 TPOOJIEMHOK) CHUTYAIli€l0 HEMOXIJIUBO
TOYHO C(POPMYITIOBATH MIPOOIEMY.

KomruiekcHi mpobieMu B JisUIBHOCTI COIIalIbHO-€KOHOMIYHOTO PO3-
BUTKY KpaiHH XapaKTepU3YIOThCS THUM, IO B3a€EMHHU MK 3MIHHUMH HE
3aBXK/IM SICHI 200 5K HOCATh TUMYAacOBUH XapakTep; cami 3MiHH1I a00 MoraHo
BHUMIPSIFOTHCS, a00 30BCIM HE BUMIPSIOTHCS [6].

3a3Buuail 3 KOXKHOIO MPOOJIEMHOIO CUTYalli€l0 MOB’sA3aHO 0arato 4uH-
HUKIB, YaCTHHA 3 HUX BiJIOMa, YacTHHA — HeBiioMa. Tomy pi3Hi ocoOwH, 110
BUPIILAIOTH OJHY 1 TY 3K MPoOJIeMy, MOXKYTb BUOpaTH 3 OJHOT0 HAOOPY YHH-
HUKIB BUPILICHHS AaHOi MpobieMu abcomroTHO pi3Hi. Lle Moxe BimOyTHCS
HaBITh Y TOMY BUIAJIKY, KOJIH (haxiBIli, 110 BUPIIIAFOTH MPoOIeMy (KOXKEH B
CBOTH 00J1aCTi), BOJIOJIIIOTH OJHAKOBOI KOMIETEHTHICTIO. L{e o3Havae, 1o
HIKOJIM HE MO>KHA OyTH TIOBHICTIO YIICBHCHHM B 0€3/I0TaHHOCTI BUPIIIICHHS
CKJIQJHUX MPOOJIEM, 10 BHHUKAIOTh Y Chepi yIpaBIiHHS COLiaIbHO-EKOHO-
MIYHHM PO3BUTKOM. 3aBX/IM MOTPiOHA peTeNIbHA ITepeBipKa MPaBUIBHOCTI 1
e(heKTUBHOCTI iX pillIeHHsS Ha MPaKTHUII.

[Ipu BUpoOICHH] TPOOIEMHE JIJIsl BUPIIICHHS. HEOOX1THO OpPiEHTYBATHCS
Ha KIHIIEBUI PE3YIbTaT, SIKOTO XOUYTh JOCSIITH, BPaXOBYIOUH IMPU IIHOMY,
SIKOFO IIHOKO OyJie TOCSITHYTHUH pe3ysIbTar, YUM JOBEACTHCS MOCTYIUTHCA,
SIKI BUJIQTKH JTOBEHETHCS TOHECTH. Jy’Ke BaKIMBO 3ICTABUTH KOPOTKO-
CTPOKOBI HACJIIKN BUPIIICHHS IPOOJIEMH 1 TOBTOCTPOKOBI PE3yIbTaTH, SIKi
MOXYTbh 3HAUHO BIJIPI3HATHCS 5K 32 CBOIM €(DEKTOM, Tak i 3a BUTPATaMHU.
YacTo HeraifHi pe3yabTaTd i JOBIOCTPOKOBI pE3yNIbTaTH 3HAXOSITHCS B KOH-
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HisnbHicTh IMapamerpu Lini i Henepenbaueni
CHCTCMH HE JHSIBHOCTI CHCTEMH 3aBJIAHHS 3MiHH
IIOBHOIO MIPOIO HE BIAMOBIAAIOTH CHCTEM JIe/IBE ycepeauHi i
HanpaB/IcHa Ha 3 BUMOTaM JTOCSDKHI 11032 CHCTEMOIO
JOCSITHEHHSI TIiIei

N/

HeedexTupHa IissIbHICTD HemnpaBuibHO BU3HAUCHI IIPIOPUTETHI 1L
Ta 3aBIaHHs

— L=

IIpoGnemua curyanis

N/

R IIpoGuemn i peamnizamii L
30BHIIIHI L. Buytpimni
. CHCTEMHHMX 11iJeH 1 3aBJaHb
YMOBH i YHHHHKH, 1110
YMHHHKH, 110 HeperKo-
YTPYAHSIOTh A JUKAIOTh
BUPILICHHS BHUPILIEHHIO
. - poodiieM
npodiem HerarusHzi Hacnigku P

Puc. 1. 3araiibHa cxemMa BUHHUKHEHHSI PO0JIeMHOI cuTyamii

GITiKTI MiXk cO0010, 1 TOMY MOTPIOHO POBECTH POZYMHUI BHOIp MK HUMH
a00 3HAlTH ONTUMAIBHUN KOMIIPOMIC.

Buainumo oCHOBHI MpoOieMHu, 110 BUHUKAOTH TMiJl Yac JOCIiKCHHS
COIaTTbHO-EKOHOMIYHOTO PO3BHTKY CHCTEMH.

Pi3Hi HemomikW B YNpaBliHHI COMIaJbHO-CKOHOMIYHAM PO3BHUTKOM
KpaiHH{ 4acTo € HACIiAKOM HEJOCTaTHOCTI a00 HEBYACHOCTI HAJXOKEHHS
HEOOX1THOIO ISt YXBaJICHHS pillleHb iH(OpMaIlii, Xoua 3aranbHUi 00’ eM
iHpopMalii Bech dac 30imbnryerbes [17]. Bia i HaaMipHOT BETMKOT KiJTbKO-
CTi CTpa)KIAIOTh IIEPII 32 BCE KEPIBHUKHU, OCKIIBKH CaMe BOHH yXBAIIOIOThH
pitieHHs Ha OCHOBI Tiel iH(opMalii, AKy MalOTh B CBOEMY PO3MOPSIKEHHI.
ATne cipaBa He TiIbKH B 301IbIIIeHHI 00 €My iH(opMariii. Y Ham yac 3pocia
CKJIAJIHICTh 1H(OPMAIIHHOTO TMOIIYKY, TOOTO HE0OXiHY KOpHUCHY iH(DOp-
MaIlif0 CTa€ BCE BAKYMUM BHIUTUTH B 3arallbHOMY TOTOII. TakuM 9uHOM, B
pobeMi MiABUILEHHS ONEPaTUBHOCTI COL[IaIbHO-E€KOHOMIYHOTO PO3BUTKY
BUJIUIAETHCS mignpoOneMa — iHpopMalliiiHa, sika B MEpIIy 4Yepry CTOCY-
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€ThCS MMMTAHHSI OTPUMAHHSI KEPIBHUIITBOM iH(pOpMAIlii 11010 TipodiieM, 1o
BHMAararTh YXBAJICHHS CTPATEriyHOIO PIIICHHSI.

Takox ONHIEI 3 HAMOUIBII aKTyaJIbHUX TPOJIOBKYE 3aJHINATUCS TIPO-
OJeMa OIHKH e(hDEKTUBHOCTI CUCTEMH CTPATET1YHOTO PO3BUTKY B IIJIOMY.

He nuBnsyuch Ha MEBHI 3aJidM Y BHPOOJICHHI YITKHX YSBICHB MPO
KaTeropito e(EeKTUBHOCTI, Ille HE BUPINICHO 0araro muTaHb. Kiro4oBHM
MOMEHTOM TYT € I00OyZ0Ba CHCTEMH Y3TOJPKEHUX KPHUTEPIiB 1 MOKa3HUKIB
e()eKTHBHOCTI, 10 JIO03BOJAIOTH JOCTATHHO IMOBHO OI[IHIOBaTH CTYIiHb
JOCSATHEHHS LieH 3aXUCTy *KUTTEBO-BAXKIIMBUX 1HTEpECiB 0codu, Minpu-
€MCTBa, PErioHy Ta CyCHiibcTBa B Iiomy [20].

MixxHapoaHi opraHizarii OIiHIOIOTh CTYIiHb PO3BUTKY KpaiH 1 perio-
HIB 3a AESKUMH YHIBEpCAIbHUMH IHTETPAIBHUMH MOKa3HUKaMu. OmHUM
3 TaKMX MOKA3HUKIB € 1HJEKC PO3BUTKY JIFOIMHH, PO3POOJICHUI B pamMKax
[Iporpamu po3zsutky OOH. [lanuii moKa3HUK JO3BOJISIE OTPUMATH PAHTH
Kpainu 1o BucxigHii Bijx 0 g0 1. [Ipu 1ipoMy Jiiist po3paxyHKy BUKOPHCTO-
BYIOTBCSI TPH MOKa3HUKU CKOHOMIYHOTO PO3BHUTKY: OYiKYBaHA TPHUBATICTh
JKUTTSA TPH HAPO/DKCHHI; IHTEJICKTYaJbHHW IOTEHIIaNn (MMUChbMEHHICTh
JOPOCIIOTO HACEJICHHS 1 CepeHs TPUBAIICTh HABUAHHS); BEIMUUHA TYIIO-
BOTO JIOXOAY 3 ypaxyBaHHSAM KyIiBEIbHOI CIIPOMOXXHOCTI BAJIIOTH 1 3HU-
JKEHHS TPAHUYHO1 KOPUCHOCTI Joxony [9].

Y MIKperioHaJIbHOMY MOpPiBHSIHHI, TOUHO TaK, K 1 B MIXXHapOTHOMY
aHaji3i, MO)KHA BUKOPUCTOBYBATH 1HJCKC PO3BHUTKY JIIOAMHM 1 1HII aHa-
JIOT1YHI MOKAa3HUKHU. Pa3oM 3 iHTErpanbHUMU MOKa3HHUKAMH MOXYTh OyTH
BHUKOPHCTAaHI 1 OKpeMi IPUBATHI MTOKa3HUKHU PO3BUTKY periony. Cepen HUX:
HAIIOHATIFHAHN JIOXiM Ha IyNTy HACEIEHHS; PiBEHb CHOKHBAHHS OKPEMHX
MarepiaJibHUX OJar; CTymiHb IU(epeHIalii J0X0/diB; TPUBAIICTh KHUTTH;
piBeHB (PI3UYIHOTO 37I0POB’SI; PIBEHb OCBITH; 1 1H.

Kpurepii eKOHOMIYHOTO PO3BHTKY HE 3aBXKIHM T'PAOTh PO IIiJicH abo
[UTBOBHX OpIEHTHPIB. YacTo Ha TepenHid IUlaH BUCTYMAKOTh TaKTHYHI
3aBJIaHHS PETIOHAJIBHOTO PO3BUTKY, SIKi € HEOOXITHUMH YMOBAMH COIiaJTb-
HO-€KOHOMIYHOTO PO3BUTKY KpaiHu. Cepen Takmx TaKTUYHMX IijIeil po3-
BUTKY KpaiHU MOYKHA HA3BaTH: 32 TyYCHHS HOBUX BUJIIB Oi3HECY; PO3LIMPCHHS
iCHy104Or0 Oi3Hecy; PO3BHUTOK MaJIoro Oi3HECy; PO3BHTOK MPOMHCIOBOCTI;
PO3BHUTOK C(pepH TOCIYT; MiABUIICHHS PiBHS 3aiHATOCTI HACEICHHS PETiOHY.

Oco06nMBy pojib Yy BU3HAUCHHI PIBHS €KOHOMIYHOTO PO3BHUTKY KpaiHU
BIJIITPAIOTh TPAJIUIIiiHI TTOKa3HHUKH, 110 OIIHIOIOTHh PIBEHb BUPOOHHUIITBA 1
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CNIOXKHMBAHHS OJar i 3pOCTaHHs I[bOTO PiBHS 3 PO3paxyHKy Ha JyIly Hace-
neHHst (BayoBUi HarioHanpHu fo0xin (BHIT), BamoBuii BHYTpIlIHINA TpO-
nykt (BBII), peansunit BHII na gynry HaceneHHs, TeMITH 3pOCTaHHS ITUX
MOKa3HUKIB) [21-22].

Jlist OLIHKY TUHAMIKH PO3BHTKY IOIUIEHO BHKOPHUCTOBYBATH ITOKA3-
HUKH, IO OI[IHIOIOTH TEMITH EKOHOMIYHOTO 3pPOCTAaHHS B KpaiHi: TeMIH
3pOCTaHHSl AYLIOBOTO JOXOAY, MPOAYKTUBHOCTI Mpali, a TaKOXK TEMIIN
CTPYKTYpHOI TpaHc(opmallii BUPOOHUIITBA 1 CYCITIILCTBA. BIIMB Ha TeMmu
€KOHOMIYHOTO 3POCTaHHS — KUTTEBO BAXKIIUBE MUTAHHS JUII €KOHOMIYHOT
MOJIITHKY SIK KpaiHU B IJIOMY, TaK 1 OKPEMOTO PETiOHY.

OpHak, TUIBKM €KOHOMIYHI MOKa3HUKH, skumu € BBII, nymosuii moxin,
MPOAYKTHBHICTE HpaIli 1 TEMIHU iX 3pOCTaHHS, HE MOXKYTh ITOBHOIO MipOIO
OILIHUTH COLIANTBbHO-CKOHOMIYHHN PO3BUTOK KpaiHm. He MeHImI BakimBi
MMOKa3HUKHW TPUBAJIOCTI KUTTS, PIBHS 37I0POB’Sl HACENICHHsI, CTYIIEHI Horo
OCBITH 1 KBaJTi(hiKaIlii, a TAKOK MTOKA3HUKW CTPYKTYPHHX 3MiH Y BUPOOHH-
IITBI 1 CYCIUILCTRI.

BenmunHoro, siKa XapakTepH3ye€ piBEHb COIIabHO-EKOHOMIYHOTO
PO3BHUTKY TEpUTOPIl y JHaHOMY IOCITIDKEHHI, € 3HAYCHHS IHTErPaIbHOTO
MOKa3HHUKA, aHAJIOT1YHOTO 1HAEKCY JIIOICBKOTO PO3BUTKY, 38 CTPYKTYPOIO Ta
00CATOM aJIaliTOBAHOTO /10 CTATUCTUYHUX JJAHUX, SIKI XapaKTepU3yIOTh Pi3Hi
ACIeKTH COLIaJbHOTO Ta €KOHOMIYHOTO PO3BHUTKY TepHTOpii. B pe3syinb-
TaTi ONPAIIOBAHHS BITUU3HSIHOTO Ta 3apyO0i’KHOTO JOCBiY, BAKOPHUCTAHHS
CHCTEMHOTO IiIXOY 710 OI[IHKH TEPUTOPIH SIK CKIIAJHUX COLiaNbHO-CKOHO-
MIYHUX CHCTEM, BpaXyBaHHS peaJbHUX MOKINBOCTEH OTpUMaHHS HEOOXi-
HUX JIaHUX Ta OI[IHKH JOCTYITHUX METOIB aHAIII3y 1 TPOTHO3yBaHHS ITPOIIO-
HYETBCS JIJIsl OI[IHFOBaHHS COIIalIbHO-CKOHOMIYHOTO PO3BHTKY TEPUTOPIH B
Mexax KpaiH wieHiB €C BUKOPHCTOBYBAaTH HACTYITHI 7 IPYI MOKa3HUKIB:
JeMorpadigHOrO PO3BHUTKY; €KOJOTIYHOTO PO3BHUTKY; €KOHOMIYHOTO PO3-
BUTKY, CHEPTOCIIOKHBAHHS; COIIIAIFHOTO CEPEIOBHIIA; YMOB TIPOKUBAHHS
(iHAHCOBOTO PO3BUTKY.

[Ticnst mpoBesieHHsT JETANBHOTO aHaNI3y 3HAWJACHMX MarepialiB Oyiio
3HAWJICHO OCHOBHI IMOKa3HUKHM siKi O LiJIOMY BiJoOpa)kali CTaHOBUILE
JIOCITIKYBaHOT Ipyny Mmoka3HukiB (tadim. 1) [1; 2; 27].

CraTHCTUYHUN aHalli3 HaBEeJCHHX IMOKAa3HHMKIB BUKOHYETHCS 3a BiJO-
MUMH Metoaukamu [13], omHaK KibKiCTh CHOCTEPEKEHb 4acTo OyBae
HEJIOCTAaTHROIO JUIi KOPEKTHOTO 3aCTOCYBAaHHS IMX MeToauk. Ilpm 3611b-
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Ta6mmis 1

OcHOBHI NOKa3HUKH, 10 BiT0OPaKyIOTh 7 TpyNn NOKAa3HUKIB
OL[iIHIOBAHHA COLIAJIbHO-eKOHOMIYHOTO PO3BUTKY TePHUTOPIii

I'pyna noxasHukis

CkJ1agoBi rpynu

neMorpadiqHoro
PO3BUTKY

piBeHb CMEPTHOCTI; MPUPOAHUI IIPUPICT HACEIICHHS;
MirpamiiHuil NpUpICT HACEICHHS

€KOJIOTYHOI0
PO3BUTKY

BUKUAX B aTMOC(epy Bif CTalliOHApHUX JKepen 3a0pyaHeHHS,
THC. T;

BUKH/U B aTMOChEpy BiJl IEpECyBHHX JuKepes 3a0pyaHEeHH,
THC. T

€KOHOMIYHOT'O
PO3BHUTKY

BaJIOBa MPOJYKIIis CIIbCHKOTO rocronapcTsa, noi. CLIA;
o0csr peanizoBanoi npoxykuii mpomuciaosocti, foi. CIIA;
BHUPOOHUIITBO, JI0OJ]aHa BAPTiCTh; IMIIOPT TOBapiB Ta MOCIYyT
non. CIIIA;

o0cr peanizoBanux nociyr, goi. CIIA;

EKCITOpT ToBapiB Ta mociyr, go. CIIA.

CHEPIrOCIIO)KUBaAHHSA

CIIO)KMBAHHS eHeprii (Kr Ha)TOBOTO €KBIBAJICHTY Ha JyIIy
HaCEJICHHS);

CIIO)KMBaHHS eneKTpoeneprii (kBT * rox Ha ay1ry HaceaeHHs:);
CIIO)KMBAHHS €Hepril BUKOITHUM nanuBoM (% BiJ| 3arajJbHOTO
o0csry);

CIIO)KMUBAHHS BiIHOBIIIOBAaHOT eHepril (% BiJ 3arajbHOTO
KIiHI[CBOTO CIIOKUBAHHS CHEPTIT).

COI[1aJIbHOTO
cepeoBHIIa

piBeHb 3apeecTpoBaHOTO 6e3pobiTTs, %0;

KiJIbKICTb TPALFOI0YOr0 HACEJICHHS MPALe3aTHOTO BiKy, 0Ci0;
1HIII, 3aiHATI EKOHOMIYHOKO JiSUIBHICTIO, 0Ci0;

nepconan 36poinux Cuin (% Bij 3aranbHOI KiTbKOCTI pobodoi
CHJIN);

ymucHi BOuBcTBa (Ha 100 000 mroneit);

BUTPATH Ha OXOPOHY 3/10poB’s, 3aransHa (% Big BBII);
MDKHAPOHHI TyPH3M, KUTBKICTb BHI3/IB JI0 YUCEIIBHOCT] HACEIICHHST;
KIJIBKICTB JIIKapiB yCiX ClienialbHOCTeH, 0Ci0;

KUTBKICTh MEJMYHOTO TIEPCOHAITY, OCi0;

KiJIbKICTB JIIKAPHSHUX JIIXKOK, OJTUHUIIb;

O4iKyBaHa TPUBAIICTB KUTTs IIPH HAPOKEHHI, 3arajibHa (POKiB);
OXOILIECHHS JITEH TOMIKIILHUMU 3aKjIaJaMH OCBITH;

3apo0iTHA IUIaTa Ta HAWMAHUX MPALiBHUKIB, 3araubHa (% Bix
3arajbHOI 3aHHATOCTI);

COLIaJIbHOTO
cepeoBuIIa

KUIBKICTh CTY/ICHTIB BUIIMX HABYAJIBHUX 3aKJIaJiB, 0Ci0;
KUIBKICT YUHIB 3araJIbHOOCBITHIX LIKiJI, 0Ci0;

BC1 KOMITEHCAii IpaliBHUKaM OCBITH, 3arajbHa

(% Bix 3aragbHUX BUTPAT y JEP/KaBHUX YCTAHOBAX).
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(3akinuenHs Tadmwii 1)

I'pyna noka3Hukis Ck1a10Bi rpynu

(ikcoBana nepeiara Ha Teaedon (Ha 100 ocib); HasBHUIA
YMOB NPOKUBaHHS | 1oxin HaceneHHs, noi. CLIA; oiinpHicTs HaceNeHHs (JIOIN Ha
KBaJIPAaTHHI KiJIOMETp 3eMeNIbHOT TiISTHKH).

BBII na nymy HacenenHs noia. CILIA;

4HCTI MoaaTku Ha ToBapH (motounnii LCU);

BH/I na nymry nacenenns gon. CLUA;

YHCTI NojaTky Ha npoxyktH (mocriitna LCU);

rpaHTy Ta iHmi goxoau (% J0X0my); TONATKOBI HaIXOMKCHHS,
(inaHcoBoro non. CIIA; BugaTku Ha JyXOBHUIA 1 KyJIbTypHHUIT PO3BHUTOK,
PO3BUTKY non. CHIA;

BUJIATKH HA COLIAIbHUN 3aXUCT HACEICHHS;

JiepKaBHI BUJIaTKK Ha OCBITY, 3aranbHa (% BBII);

iHzexe ciokuBurx il (2010 p. = 100); i Bugarky, gomn. CILIA;
BajoBe (hOpMyBaHHS OCHOBHOTO KamiTany, noi. CLIA;

npsiMi iHo3eMHi inBecTHil, goi. CIIIA.

MICHHI KIJTBKOCTI CIIOCTEpPEXEHb 3a PaxyHOK 3MEHIIECHHS X MepiogudHo-
cTi (TIOKBapTaILHO 200 W MOMICSYHO) OLIHIOBAHHS 1 MPOTHO3 MOXKHA OYII0
0 BUKOHATH KOPEKTHO, ajle OTPUMATH TakKi JaHi MOXKHA JIMIIE B PYyYHOMY
PEXUMI 3 APYKOBAHUX JKEPEIL.

YacTo crocTepiraeThCsi CUTYyallisl, IPU sIKil BiAMOBINaNbHI CTpaTeriuHi
pilICHHS y PsiZii BUNIA/IKIB YXBAJIIOIOTHCS 32 MA0JIOHOM, HA OCHOBI SIKICHOTO
aHaJIi3y aHANOTIYHUX CHUTyallil y MUHYJIOMY a00 Ha OCHOBI «30pOBOTO
rry3my» [15]. Tum wacom dacTo moaii, o po3BHBAIOTHECS Y cdepi ympas-
JIHHS, XapaKTePU3yIOThCS CKIAAHICTIO 1 MIBUAKICTIO 3MiHH, 1 TO/I mabIoH
MpH BUPOOJICHHI pillleHh cTae Oe3CHIIMM, a TOKJIQJaHHs HaJii JMIie Ha
«3I0POBHH IITy3/» MOXeE IPU3BECTH 10 CEPHO3HNX TIOMUIIOK.

VY TakuxX BHIIAJKax CydacHa Hayka PEKOMEHIYeE yIaBaTHCS 10 MaTeMa-
THYHHUX MOJEJICH OOIpYHTYBaHHSI BapiaHTIB PIllIEHb, IO PeaTi30ByHOThCS
3a JIONIOMOTOI0 TEXHIYHMX OOYHMCITIOBAIBHMX 3aco0iB. Ha sxamb, opranu
YIPaBIIiHHSA 1€ CJIA00 OBOJOAUIN UMK METOAAMH BUPOOJICHHS PillleHb, a
KEpPIBHUKHU 1II¢ HE MPOHUKIIHCH T0BIPOIO A0 HUX.

BukopucTaHHs pe3ynbTaTiB MaTeMaTUYHOTO MOJICTIOBAHHS JA€ 3MOTY
OOI'PYHTOBYBAaTH YNPABIIHCHKI PIilICHHS MiJ Yac IUIAHYBAaHHS PO3BUTKY
TEPUTOPil, TOB’A3aHI 3 OLIHIOBAaHHSAM Ta NMPOTHO3YBAHHSAM CTaHy COLi-
ATbHO-CKOHOMIYHOTO PO3BHUTKY IIUIIXOM OOUYHMCICHHS 3MiH 3HAYCHHS 1HTE-
TPaJIbHOTO TIOKA3HUKAa PO3BUTKY HAa OCHOBI JOCTYNHHX CTaTUCTHYHUX
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JAHUX; TIPOTHO3YBAaHHS 3HAYEHHS IHTETPANBHOTO MTOKAa3HWKA Ha MaiOyTHI
TIepioid 3 ypaxyBaHHSM HasSBHUX B MPOIECi PO3BUTKY TEHACHIIIN; Moje-
JIIOBAHHS BIUIMBY 3MiH 3HAQYCHb CTATHCTHYHHX MOKA3HUKIB Ha 3HAYCHHS
IHTErpajJbHOr0 MOKAa3HUKA Ta OLIHIOBAHHS HA Il MiACTaBi SKOCTI ymnpas-
JIHCBKHX PILlICHb.

3HaueHHS yCiX MOKAa3HUKIB OTPHMYIOTHCSI B a0CONIOTHMX BEIMYMHAX,
OCKIIBKH OOYHMCIICHHS TPUPOCTIB Ta 1HJCKCIB HECKJIAHO BUKOHATH B ITPO-
neci 0OpoOKH JTaHUX, a JIaHl M0J0 PIBHSA CMEPTHOCTI HABOASTHCS JIMIIIE Y
BIIHOCHOMY BHUpa3i.

3. Po3paxyHok Ta aHaJ1i3 NOKa3HUKIB
coliajIbHO-eKOHOMIYHOT0 PO3BUTKY 32 J0MOMOT0I0 TPYNOBUX
Ta 3araJiIbHUX iHTerpajJbLHUX NOKA3HUKIB

[HTerpanpHull OKA3HUK COIIaJbHO-EKOHOMIYHOTO PO3BHUTKY € BEJIH-
YMHA, SIKa JJO3BOJISIE BUKOHATH TOPIBHSUIBHE OLIHIOBAHHS CTaHY PO3BUTKY
PI3HUX TEPUTOPIid MK cOOO0I0 Ta 3 y3araJbHEHNM (yCepeTHECHUM ) TOKa3HH-
KOM TI0 oOiacTi. Take BUKOPHUCTAHHS IHTErPaIbHOTO MOKa3HUKA repeada-
Yae OIiHIOBaHHS HOPMOBAaHHX 3HAYCHb BXITHUX BEIHYUH i, TAKIM YHHOM
mpolenypa oOuMCIeHHs] HOPMOBAHUX 3Ha4€Hb € BU3HAYaJIbHOIO [4; 7].

ANTOpUTM PO3paxyHKY I'pYIIOBOTO IHTETPAIHHOTO MOKA3HUKA BKIIIOYAE
B cele:

1) 3HaxXOIKCHHS BIJMOBIIHUX 3HAYCHb IMOKa3HUKA 3a HEOOXITHHUU
nepiox;

2) po3paxyHOK MiHIMaJbHOTO 3HAYE€HHS TIOKa3HMKa 3a TIEBHUH DIK;

3) po3paxyHOK MaKCUMAaJIbHOTO 3HAYCHHS ITOKa3HHUKA 3a MIEBHUH PiK;

4) po3paxyHOK IpyIOBOTO IHTETPAILHOTO IMOKa3HUKA B 3aJIS)KHOCTI BiJI
HOTO BIUTHBY, CTUMYJISITOP YU IECTHMYISTOP:

c Zij _Zmin
y;=———,
mec _Zmin
Z.—Z .
d _ ij min
yij _1_ s (1)
Zmax _Zmin

d . - o .
ne V;,y; — CTaHAapTH30BaHE 3HAYCHHS i-TO MOKA3HMKA B j-H Tepion
gacy,

Z; — 3HAYEHHs i-ro NOKAa3HMKA B j-i epiox yacy;

Z,., — MiHIMallbHE 3HAYCHHS 1-TO TTOKAa3HHKA B j-i mepioj vyacy;

min
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Z,.» — MaKCUMaJIbHE 3HAYCHHS 1-Ir0 TIOKa3HUKA B j-i TIepiof Jacy.

AJTOpPUTM PO3paxyHKy 3arajJbHOTO TPYIOBOTO IHTETPAIBEHOIO ITOKAa3-
HUKa BKJIIOYae B cebe:

1) po3paxyHOK MMOKa3HUKIB TPYMOBOT0 iHTErpajbHOro nokasHuka (1);

2) mig6ip xoedilieHTiB AT KOXKHOTO MOKa3HUKA B TPYTIi;

3) po3paxyHOK CyM MO KO)KHOMY TIOKa3HHKY 3a IIEBHUH PiK;

4) po3paxyHOK 3arajlbHOTO TPYIIOBOTO 1HTETPaIbHOTO TTOKa3HUKA MTiCIIs
MIPOBEJICHHS TIONIEPEIHIX PO3PAXyHKIB 32 (POPMYJIOF0:

1 J . J
AN TP A0 AP @
i=l i=1

ne Y, — inTerpanbHuii NOKa3HUK COLIAIbHO-EKOHOMIYHOIO CTaHy B j-i
MepioJ vacy;

J — KUTBKICTh JIOCHIJKYBaHHUX KpaiH;

P; — BaroBuii KOe(IIi€HT 1-ro MOKA3HUKA B TPYIIi.

AJTOPUTM PO3paxyHKY 3arajbHOr0 CHHTETHYHOTO IHTETPaIbHOTO
MIOKa3HUKA BKITIOUAE B cede:

1) po3paxyHOK 3araJbHOTO TPYIOBOTO IHTETPATBHOTO MOKa3HUKA (2),

2) miabip BaroBux koeilieHTIB s KOKHOI aHAJII3y€eMOI TpyTu;

3) po3paxyHOK 3arajJlbHOTO CHHTETHYHOTO IHTETPaJbHOTO MOKA3HUKA
TTICJISE TPOBEJICHHS TIOTIEPEIHIX PO3PaXyHKIB 32 (POPMYJIOH0:

J
Y, =w *Zyj, 3)
i=1

ae Y, — inTerpanbHuii NOKa3HUK COLIAIbHO-EKOHOMIYHOIO CTaHy B j-i
Mepioz vacy,

W, — BaroBUi Koe(ili€eHT i-T0 MOKa3HUKA IPYIIH.

Xoua iCHyIOTH iHIII MoAM(IKaIil I[LOr0 AITOPUTMY (HAMPUKIAJ, HA
OCHOBI PO3paxyHKY BiIXHJIEHb BiJl CEPEIHIX BEIMYHH), aje OOYHUCICHHS 3a
dopmynamu (1-3) 3a0e3neuyroTh JOCTaTHIO AU(EpeHIaIlii0 MOKa3HUKIB, 1
TOMY caMe 3a IIUM aJTOPUTMOM OOYHCITIOBAIHCEH 3HAYCHHS IHTETPAIEHOTO
MTOKa3HKUKA Y IIbOMY JIOCITIJKEeHHI [24].

Tpeba BiA3HAYMTH, IO PE3YJBTATH OOYMCIICHHS IHTETPATBHOTO MOKa3-
HUKa 3HAYHOIO MIPOIO 3aJIeXKAaTh Bifl CIIOCO0Y OLIIHIOBAHHS BIUIUBY ITOKa3-
HUKIB Ha KIHIEBMH pe3ynbTar. lle crocyeTbess KpHUTEpiiB BiAHECEHHS
MOKa3HUKIB JI0 CTUMYJIITOPIB YU NECTUMYNATOPIB. Lle muTaHHS MOBHHHO
BUPIITYBaTUCh EKCTIEPTAaMU Ha MICIISX.
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30Kkpema, pe3yabTaToM eKCIIEPTHOTO OIIHIOBaHHS IIOBUHHO OyTH BCTa-
HOBJICHHSI BIUIMBY TIOKa3HHKIB TPYIH ‘‘€HEPrOCHOXHMBAaHHS . 3pOCTaHHS
€HEeProCIIOKMBaHHS YCiX HOCIIB € 0€3BIIHOCHO JI0 KOHKPETHOT TEPUTOPIi Ta
pearpHuX YMOB iHAH(EepEHTHUM YNHHUKOM. OHaK TaKe 3pOCTaHHSI MOJKHA
BBa)KaTH CTUMYITIOIOUUM (PaKTOPOM, SKIIO PE3YIBTATOM IIEOTO 3POCTAHHS €
301IBIICHHSI BUITYCKY MPOIYKIIii, 3aIIPOBaPKCHHS CyYaCHUX TEXHOIOTIN Ui
3pOCTaHHS NPOAYKTUBHOCTI Mpalli.

HaroMicTh, SIKIIO €UHUM PE3yJabTaTOM € MIiABUIICHHS PIBHS 3a0pyi-
HEHHsI IOBKUIISL Ta CTBOPEHHSI YMOB JJIs1 IOAAIBIIOTO €KCTEHCUBHOTO PO3-
BUTKY €KOHOMIKH, TO 0E€3yMOBHO 3pPOCTAHHSI 3HAYCHHS IUX IOKAa3HUKIB
Tpeba BBaXKaTH JECTUMYJIIOIOYMM YHHHUKOM. OTKe, 16 MUTaHHS TTOBUHHO
BHPIIIIYBATUCh JIUIIE [UITXOM €KCIIEPTHOTO OIIHFOBAHHS BILIMBY ITUX YHH-
HUKIB Ha PO3BUTOK KOHKPETHUX TEPUTOPIH.

HeonHo3HAaUHUM € TakoK BIUIMB TaKUX TMOKA3HHKIB, SIK MirpaliidiHui
MIPHUPICT HACEIICHHSI, BUKUAM B aTMOc(hepy BiJI CTalliOHAPHUX Ta TIEPECyB-
HUX JDKEpel, KUIBKICTB JIIKapiB yCixX CHelialbHOCTeH Ta MEIUIHOTO Tep-
COHAaJTy, KUTBKICTB JIIKAPHSIHUX JIXKOK Ta OUiKyBaHa TPUBAIICTb XKHUTTS MPU
HApPOJDKCHHI, 3arajibHa.

[Ticast po30UTTS MOKAa3HUKIB Ha TPYNH 3HAXOAMMO X BajoBi Koedilli-
€HTHU B TPYIIi Ta rpynu B oMy (Tabdam. 2).

Kpurepii Oynu obpani cy0’e€KTUBHUM CIIOCOOOM, IPU SIKOMY BHOMpa-
JIHCS HAMOUIBII BaXKIIMBI KPUTEPIi, 1110 BPAXOBYIOTh €()EKTUBHICTb IPYIH B
LIIOMY, 3aBJISKN YOMY I OyB OI[IHEHHI BaJIOBUI KOC(Ili€HT.

Jlanmi BUKOPHCTOBYEMO alrOPUTM PO3PaxyHKY TIPYMOBOTO iHTETPajb-
HOTO OKA3HHUKa, 32 TOTTOMOTOIO SIKOTO MOYKHA OI[IHUTH 3MiHU NIEBHOI TPYIIH
MTOKa3HUKIB BIJIIOBIJTHO JIO POKiB (Tabdu. 3).

Takox 3A1CHAMO OITIHKY 3MiHH ITEBHOT TPYITH TTOKa3HHUKIB BiIIOBITHO
1o kpain-wieHiB €C (tadi. 4).

Binbin HADIAHO IIOPIYHI 3MIHM B KOXKHIN TpyIi MOXKHA CIOCTEpIiraTu
Ha puc. 2.

Jns BimoOpakeHHS Jliama30HIB 3MiH 1HTETPOBAHOI OIIHKH CKOPH-
CTAeEMOCS ILIKAJIOI PiBHS COIiaJbHO-€KOHOMIYHOTO PO3BUTKY KpaiHW,
3T1IHO 3 KOO MPOMOHYEMO PO3IIISAATH 4 PiBHA PO3BUTKY COLIaIbHO-€-
KOHOMIYHOi CHUCTEMH — BUCOKHH, CepelHiii, HU3bKUU Ta KPUTUYHHUH.
KoxxHOMy 3 mmx piBHIB BiJIIOBiJla€ CBill Jiana3oH 3MiHHM 1HTEIPOBaHOI
omiHku (Tabm. 5).
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Iepeiik moka3HUKIB AJ5 OL[iHIOBAHHS CTAHY
coliaIbHO-eKOHOMIYHOI0 PO3BUTKY KpaiH wieHiB €C

Tabmurs 2

For T — Banosuii Banosuii
I[ech); JISITI(; Ioxa3uunk I'pyna KkoedinieHT | koedinient
¥ P B rpymi rpynu
1 2 3 4 5
. PiBeHb cMepTHOCTI 0,34
C IIpuponuuii npu- 033
) picT HacexeHHs Jemorpadiuna i 0,11
Mirpauiitauit npu-
C. picT HaceIeHHs 0,33
Bukuau B atmoc-
g (epy Bix crario- 0.40
HapHUX JUKEperT
6 .T. .
SO0pyITCHEY, THe. 1. Exonoriuna 0,11
Bukuu B armoc-
I (epy Bix nepe- 0.60
CYBHHUX JDKEpET
3a0py/IHEHHS, THC. T.
BasioBa npoayxk-
C 1is CLITBCBHKOTO 0.20
’ TroCrofapcTBa, ?
non. CIIIA
O6csr peaizo-
C. BaHOI NPOIyKIlii 0.20
TIPOMHCIIOBOCTI,
non. CHIA
C Bupo6HuITBO ExoHoMiuHa 0.20 0,11
' JI0/IaHa BapTiCTh ’
Immopt TOBapiB Ta
C. nocuyr, pos. CHIA 0,10
O06csr pearizoBa-
C. HUX TOCITYT, JO0JI. 0,20
CHIA
Excnopr ToBapiB Ta
C. nociyr, goin. CHIA 0,10
CroXxuBaHHS eHep-
rii (kr HaTOBOTO Enepro-
c. eKBIBaJICHTY Ha CITO’KMBAHHS 0,30 0,10

JIyIITy HACEIICHHS)
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(ITpomopxenHs Tabmwili 2)

2

4

5

Crio>kKMBaHHS
eJIeKTpOoeHepril
(kBT * rox Ha
Iy HACEIICHHS)

CriokuBaHHS
eHeprii BUKOITHUM
MAJUBOM

(% Bix 3araspHOTO
o0csry)

CroXuBaHHS
BiIHOBJIIOBAHOI
eneprii (% Bix
3arajabHOrO KiHIle-
BOTO CIIOYKMBAHHS
eHeprii)

Enepro-
CIOKMBaHHS

0,30

0,30

0,10

0,10

PiBeHb 3apeecTpo-
BaHOTO 6e3po-
oiTTs, %

KinpkicTe nparro-
F0YOr0 HACEJIEHHS
Mpare31aTHoOro
BIKY, 0Ci0

Inmmi, 3aiusTi
€KOHOMIYHOIO
IISUTBHICTIO, 0C10

Ilepconan
36poitanx Cui
(% Big 3aranpHOI
KIJIBKOCTI po00Uoi
CYUJIH)

‘VMucHi BOMB-
ctBa (1a 100 000
JFOMICH)

Burparu na
OXOPOHY 3/I0POB 4,
3araibHa (% Bix
BBIT)

MixxHapoauuit
TYpHU3M, KUTBKICTh
BUI3IB

Comianbae
CepeOBHIIe

0,10

0,07

0,07

0,07

0,07

0,03

0,03

0,35
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(ITpomomskeHHs TabmMI 2)

1 2 3 4 5

KinbkicTb stikapis
C. yCiX cIemiaabHOC- 0,07
Tel, 0¢ib

Kinpkicts Meguu-
C. HOTO TIEPCOHAITY, 0,06
ocib

KinbkicTb sikap-
C. HSHHUX JIKOK, 0,06
OJIMHHUIIb
OuikyBaHa TpH-
C. BaJICTh KUTTS ‘ 0.06
NPH HAPOJDKEHHI,
3arajbHa (pOKiB)

OxormneHHs aiTei
C. JOMIKITbHUMHU 0,06
3aKJIalaMH OCBITH
3apobiTHa mara ComiampHe 035
Ta HallMaHUX Ipa- CEpCIOBHUIIIC ’
C. [IBHUKIB, 3arajbHa 0,06
(% Bix 3aranbHOT
3aiHATOCTI)

KinbkicTs cTy-
JIEHTIB BUIIUX
HaBYaJIbHUX 3aKJia-
IiB, 0ci0

0,06

KigbKicTh y4HIB
C. 3araJiILHOOCBITHIX 0,06
MIK1JI, 0Ci0

Bci komnencanii
TIpariBHUKaM

C OCBITH, 3arajbHa
’ (% Bix 3arambHUX
BUTpAT y JeprKaB-
HUX YCTaHOBAX )

0,07

dikcoBana nepes-
C. miata Ha TeneoH 0,33
(Ha 100 0Ci6) YMOBHU

HasiBHuii moxin MIPOKUBAHHSA
C. HaCEJICHHSI, T0J1. 0,34
CIIIA

0,12
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LinbHIiCTE Hace-
JIeHHsT (JTFOIM Ha
KBaJIpaTHHUH KiJIO-
METp 3eMeJIbHOT
JUJISTHKH )

VYmoBu
[POKUBAHHS

0,33

0,12

BBII Ha nynry Hace-
nennst, goi. CLIA

Yueri moaaTkyu Ha
TOBapH (MOTOYHUI
LCU)

BH/I Ha mymry Hace-
nienns, noi. CIIA

YucTi mogarku
Ha IPOYKTH
(mocriitna LCU)

T'panTy Ta iHmI
noxonu (%o 10Xoxy).

TTomarkoBi Hax-
XOJPKEHHS, JI0JI.
CIIA

Bunarku Ha coiti-
AIbHUH 3aXHUCT
HaceJeHHs

Bugatku Ha
JTyXOBHHUH 1 KyJb-
TYpHHUU PO3BHUTOK,
nmoir. CIIIA

JeprxaBHi
BUJIATKH Ha OCBITY,
3aranbHa (% BBII)

[HIeKC croXuBUMX
i (2010 p. =
100)

IHIIi BUAATKH,
noit. CIIA

Banose popmy-
BaHHS OCHOBHOT'O
Karitaiy, JJ0J.
CIIA

[Mpsimi iHO3eMHI
IHBECTHIII1, TOJL.
CIIIA
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Tabmuug 3
3HauYeHHS IPYNOBOro iHTErPaJbHOr0 MOKA3HUKA
Brpoaos:x 2010-2019 pokis

3HayeHHs rpymnoBsoro iHTeraJIbHOFO NMOKa3HUKa

I'pyna
2010|2011 (2012|2013 2014 2015|2016 (2017|2018 |2019

Jemorpadiuna 0,38 10,38 10,37 0,40 | 0,37 | 0,35 | 0,28 | 0,30 | 0,31 | 0,31

Exomnoriuna 0,80 10,81 (0,81 |0,81|0,81|0,8210,83|0,82|0,83|0,83

ExoHOMiuHa 0,17 [ 0,17]0,17 | 0,16 | 0,16 | 0,16 | 0,16 | 0,16 | 0,16 | 0,16

Eneprocnoxusanns | 0,39 | 0,39 | 0,40 | 0,41 | 0,40 | 0,40 | 0,41 | 0,41 [ 0,42 | 0,42

CoujanbHe 0,45 (0,44 | 044 [ 044 | 0,44 | 0,43 | 0,44 | 0,45 | 0,44 | 0,45
CEepeaoBHUIIC

YmoBu nposkuBanns | 0,48 | 0,49 | 0,47 | 0,47 | 0,47 | 0,48 | 0,48 | 0,48 | 0,49 | 0,49

dinancosa 0,3410,33 0,37 0,41 | 0,36 | 0,38 | 0,38 | 0,38 | 0,37 | 0,40

=&~ Jlemorpadiuna

2018 2012 —e—Exonoriuna
0 EKOHOMIYHa
EneprocrnoxxuBaHHs
=& ColianbHe CepeIOBHIIEe
——
2017 2013 YMOBH NPOKUBAHHS

—=o— DinaHcoBa

2015

Puc. 2. I'padik 3nHaveHb 3arajabHOr0 rpynoBoro
iHTerpajbHOro mokasnuka no poxam (2010-2019)
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Tabnuns 4

3HayeHHs 3arajbHOI0 rpynoBoro iHTeraJ’leOFO

Ta 3arajibHOr0 CHHEPreTUIHOr0 MNOKasHUuKa 1o Kpa'l'l-laM

, = < E = =

Kpaina SE| cE| g5 | 25 S| 28 s B

5 -5- = s E = X o » % g j

= = e oy 2| = 3

5] o = ) 2l
ABCTpist 0,412 | 0,895 | 0,113 | 0,497 | 0,508 | 0,510 | 0,415 | 0,486
Benbris 0,445 | 0,834 | 0,137 | 0,504 | 0,477 | 0,454 | 0,386 | 0,466
Bourapis 0,074 | 0,955 | 0,018 | 0317 | 0,414 | 0,399 | 0,274 | 0,367
BemmkoGpuraist | 0,524 | 0,362 | 0,505 | 0,389 | 0,559 | 0,561 | 0,447 | 0,499
Yropumna 0,155 | 0,943 | 0,054 | 0,285 | 0,371 | 0,413 | 0,504 | 0,385
Tpeuis 0,321 | 0,874 | 0,081 | 0,385 | 0,412 | 0,565 | 0,323 | 0,423
Jlanis 0,400 | 0,939 | 0,081 | 0,412 | 0,454 | 0,526 | 0,435 | 0,462
Ecronis 0,357 | 0,991 | 0,004 | 0,270 | 0,299 | 0,467 | 0,338 | 0,370
Ipnanzis 0,790 | 0,941 | 0,086 | 0,406 | 0,435 | 0,557 | 0,336 | 0,493
Icnais 0,429 | 0,527 | 0,419 | 0,361 | 0,440 | 0,520 | 0,344 | 0,438
Tranis 0,297 | 0,414 | 0,566 | 0,380 | 0,574 | 0,439 | 0,380 | 0,470
Kinp 0,598 | 0,985 | 0,003 | 0,342 | 0,398 | 0,521 | 0,362 | 0,447
Jlatsis 0,220 | 0,991 | 0,007 | 0,275 | 0,255 | 0,382 | 0,295 | 0,326
Jlutsa 0,162 | 0,982 | 0,013 | 0,296 | 0,332 | 0,370 | 0,304 | 0,348
JliokcemGypr | 0,767 | 0,981 | 0,016 | 0,837 | 0,417 | 0,588 | 0,443 | 0,538
Maibra 0,424 | 0,997 | 0,002 | 0,365 | 0,440 | 0,622 | 0,361 | 0,457
Higepnanmn | 0,456 | 0,754 | 0,261 | 0,527 | 0,491 | 0,431 | 0,452 | 0,483
Himeuuuna 0,292 | 0,000 | 0,907 | 0,467 | 0,695 | 0,618 | 0,466 | 0,542
Tonba 0,288 | 0,697 | 0,162 | 0,365 | 0,427 | 0,350 | 0,313 | 0,386
Topryrazis 0,277 | 0,916 | 0,061 | 0,343 | 0,435 | 0,502 | 0,337 | 0,418
PymyHis 0,171 | 0,907 | 0,086 | 0,257 | 0,431 | 0,346 | 0,244 | 0,370
CroBakis 0,329 | 0,968 | 0,037 | 0,333 | 0,355 | 0,335 | 0,289 | 0,373
Crosenis 0,365 | 0,980 | 0,013 | 0,392 | 0,440 | 0,506 | 0,310 | 0,434
®innsnzis 0,373 | 0,920 | 0,077 | 0,709 | 0,433 | 0,384 | 0,458 | 0,465
®panuis 0,535 | 0,362 | 0,657 | 0,351 | 0,643 | 0,650 | 0,454 | 0,554
Xopsaris 0,273 | 0,971 | 0,018 | 0,310 | 0,372 | 0,491 | 0,306 | 0,389
Yexis 0,322 | 0,902 | 0,071 | 0,446 | 0,441 | 0,338 | 0,356 | 0,417
IIsewis 0,490 | 0,897 | 0,138 | 0,585 | 0,431 | 0,586 | 0,459 | 0,493
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Tabmuusg 5
IIkaja paH:KyBaHHsI perioHiB BiANOBiIHO 10 iHTerpoBaHoi
KOMIIJIEKCHOI OIlIHKHU PiBHS iX COLiaJIbHO-eKOHOMIYHOTO PO3BUTKY

PiBeHb comiaIbHO-eKOHOMIYHOTO Jliana3oH 3MiHU iHTerpoBaHoi OLiHKH,
PO3BHTKY %
Bucokuit 75-100
Cepenniit 50-74
Hwusbkwmit 25-49
Kputnunnit 0-24

ITpoBOAMMO PO3paxyHKH 3TiJHO AITOPUTMY 3HAXOIDKCHHS 3arajbHOTrO
CHHTETUYHOTO IHTETPAIbHOIO TIOKa3HHKA (Tali. 6) Ta croctepiraemo Horo
MOCTIiHI 3MiHU (pHC. 3).

Tabnuis 6
3Ha4YeHHs 3araJibHOr0 CHHTETHYHOI'0 iHTerpajbHOIr0 MOKA3HUKA

2010 | 2011 | 2012 | 2013 | 2014 | 2015 | 2016 | 2017 | 2018 | 2019

0,437 10,4345 10,4368 0,4430 | 0,4357 0,4336 | 0,4308 | 0,4346 | 0,4353 | 0,4409

3riJlHO OTPUMAHUX PE3YJIBTATIB MOKHA 3pOOUTH BHCHOBOK, IO PiBSHb
COIIATbHO-CKOHOMIYHOTO PO3BHUTKY BIZIOBIIA€ HU3BKOMY pIBHIO, ajie 3a
OCTaHH1 4 pOKH ITOMITHO 3pocTaHHs. Lle CBiTYnTh PO CTabIIBHICTH B yIIPaB-
JIHHI Ta TIOCTIMHE MOKPAIIEHHSs PIBHS COIIaTbHO-EKOHOMIYHOTO PO3BUTKY.

3rigfHO paH)XyBaHH:], HAWKPAIIy OIHKY Mae rpymna Exomoridyaoro pos-
BUTKY, SIKa BIIIHOCUTHCS IO BUCOKOTO PiBHA. Take BUCOKE 3HAYCHHS TAHOTO
MOKa3HUKA O3HAuae, MO B JAaHOMY BHIAAKY C€BPOMCHCHKUIT COIO3 Ta HOTO
KpalHU-4JIEHU 3alliKaBJIeHI B 3a0€3€YeHH] YUCTOTH JTOBKILIS, SIKE B CBOIO
qyepry Oyze CIpUATH MOKPAICHHIO 1HINX TPYII.

Haiimenm edexTnBHa ekoHOMiyHa rpyma. Hacammepen e moB’s-
3aHO 3 THM, IO CKOHOMIYHO AaHi KpaiHu 3a0e3medeHi Mo pi3HOMY, TOMY
JTAaHWH TIOKA3HUK Ma€ TaKy HU3BKY OIIHKY. TakoX Iie MOB’sS3aHO 3 KPHU30I0
20082013, uepe3 siKy CBITOBa EKOHOMIKa 3a3Haja BEJIMKHX 30UTKIB.

Bci iHII TpyITH TIOTIAH IO PAaHTy HU3BKOTO PiBHS, B OCHOBHOMY 4epe3
Te, M0 B peaibHoMY KHTTi 100 BiJICOTKOBOTO PO3BHUTKY JOCSITHYTH HEMOXK-
muBo. ToMy Ha Hally AYMKY, JaHi 3HAUCHHS BiTOOpakaloTh peaibHy Kap-
THUHY COLiaJbHO-EKOHOMIYHOTO PO3BUTKY KpaiH €Bpomeiickkoro Coro3y B
mponosx 2010-2019 poxkis.
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Puc. 3. I'padik 3arajJbHOro CHHTETUYHOTO IHTErPAJIHLHOT0 MOKA3HUKA
no pokam (2010-2019)

[IpoBoaMMO aHATIOTTYHUI PO3pPaxXyHOK BUKOPHCTOBYIOUH aITOPUTM PO3-
pPaxyHKy 3arajlbHOTO 1HTErpaJlbHOTO MOKa3HUKa, OOMPaour 3a OCHOBHHMA
€JIEMEHT OI[IHKH Kpainu (puc. 4).

PesynbpraTit po3paxyHKy 3araJlbHOTO CHHEPreTHYHOTO 1HTErpajbHOTO
MOKa3HMUKa 0 KpaiHaM BioOpaskeHo Ha puc. 5.

3rigHO TPOBEACHUM pO3paxyHKaM, MOXXHA TOBOPHUTH MpO Te€, IIO0
3arajJpHUl CHHEPTeTHYHUI IHTErpajJbHUI MOKAa3HUK IO POKaM 3aiimae
HU3BKUH piBEHb, XO04Ya W IMOCTYIIOBO HAONMKAETHCS O CEPEIHBOTO.
He3Bakaroun Ha KpH30Bi SBUIA, MU CIIOCTEPIracMoO MO3UTHBHY JUHA-
MIKy, siKa BijjoOpaxae oOpe CIJIaHOBaHI yIpaBIIHCHKI pimeHHs. Haii-
BUINKUM JaHW noka3HuK OyB y 2010 pori, Ta ctranoBuB 0,44304. Haii-
MeHImuM ke B 2016 i cranoButh 0,43080. Taki 3HaYEHHS TOBOPATH PO
T€, 110 3a MepioA Kpu3u OyJio NPUIHATO YUMaJIO pillleHb, K1 JO3BOJIUIN
B L[IJIOMY MOKPAIIUTH CTAaHOBHUIIA KpaiH-uJIeHIB, aje HE 3Ba)Kalo4u Ha
BCE 1€ 1HOJI TPaIISIOThCs PI3HOMAaHITHI COIialibHI SBHILA, 10 MOXYTh
BILUIMBATH Ha PO3BHUTOK Kpainu. Hacammepes yepe3 11i IpUYMHN MU CIIO-
CTepiraemMo Takxi JiaHi.

3rigHo puc. 5 3a octanHi 10 pokis (32010 mo 2019) no cepemHbOTrO PiBHS
COIiaJTFHO-€KOHOMIYHOTO PO3BHTKY MO)KHA BimHEecTH ABCTpito, Bemmko-
Opwuraniro, Ipmaniro, JIirokcemOypr, Himeuunny, ®paniiro ta [lsemiro. Bei
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1HII MOYXXHA BiHECTH 110 HM3BKOTO piBHSA. To0TO, 25% yCiX pO3MIIHyTHX
KpaiH MalTh CEpeIHIN PIBEHb COIIATBHO-EKOHOMIYHOTO PO3BUTKY.

3rifHO NaHWM CHHEPTeTUYHUM ITOKa3HHKAaM MOYKHA 3pOOHTH BHCHO-
BOK, III0 HE 3BaXKAOUM Ha Te, 10 75% Kpai MaroTh HU3bKUH piBEHb, BOHU
MOCTIHO TPOBOIATH Psifl peOpM LTS IMTOKPAIICHHS CBOTO CTAaHOBUIA, Ta
YTPUMAaHHS CTaOUTFHIX IMO3UIIHN ITiJ] 9ac KPH30BUX SIBHIIL.

4. TTporHo3yBaHHsI 3MiHN CTAHOBUIIA COiaTbHO-eKOHOMIYHOTO
PO3BHUTKY KpaiH €BponeiicbKoro corw3y

3B’S130K MK MareMaTHYHOI) CXEMOK0 MOJIENi 1 pealbHUM MPOILECOM
3a0e3neuyeThCsl MOEAHAHHAM Y MOJieNi iH(opmaltii 1BOX THIIB:

anpiopi JOTYHO OOIPYHTOBAHMX TIMOTE3 MIOA0 MPUPOIH Ta XapaKTepy
BIIACTUBOCTEH MPOIIECY, CITIBBITHOIICHD 1 B32€MO3B’SI3KiB Mi)K HUMU;

EMITIPUYHUX JITAHUX, SIKi XapaKTePU3YIOTh I1i BIIACTHBOCTI.

Mojiens BCTaHOBIIOE BiJIOBIIHICTh MIXK CYKYIHICTIO (DaKTiB 1 rimore-
3aMH, IMITye MexaHi3M (OopMyBaHHS 3aKOHOMipHOCTeW. Ha momersix mpo-
BOJSITHCST EKCIICPUMEHTH, PE3YIBTATH SKUX MOIIHPIOIOTHCS HA PEaTbHICTb.
OCHOBHA BUMOT, II[0 CTABUTHCS 10 MOJEII, — ITOMIOHICTh, aJIeKBATHICT ii
pearbHOMY IIPOIIECY.

Jlorika CTaTHCTHYHOTO MOJCIIOBAHHS I03BOJSIE YMOBHO BHUIUIHTH B
IpoIleCi MOJICIOBAHHS HACTYITHI ETaIu:

1) xapakTepuCTHKa METH Ta 00’ €KTa MOAETIOBAHHS;

2) po3BiAyBaIBHUI aHANI3 JAHUX;

3) maremaruvHa dopmaizallis MOAeTi;

4) oliHIOBaHHS MapaMeTPiB MOJET;

5) nepeBipka ageKBaTHOCTI MOJIETI;

6) aHasti3 Ta IHTEpIpETaIlis Pe3yJIbTaTiB.

Ha niepiiromy erarri BU3HAYar0ThCSl METa Ta 00 €KT MOZICITIOBaHHs. MeTta—11e
KiHIIeBe TIpH3HaYeHHs Mojeni. CKaKiMo, JIIarHOCTHKA MPOIIECY, aHasli3 MeXa-
HI3My Horo (opMyBaHHs, TEHICHII PO3BUTKY TOMIO. 3aJeKHO Bl METH
JOCIIKEHHST OJIMH 1 TOH caMHil IPOIIeC MOMKHA OIMUCATH PIZHUMH MOJICIISIMU.

OO0’eKTOM MOJICIIOBAaHHs BHCTYIIA€ CTAaTUCTUYHA CYKYIHICTh, B SIKil
peaizyeTbesl 3aKOHOMipHiCTb. DopManbHO Oyab-sIKY CyKYIHICTH MOXKHA
MPEACTABUTH Y BUIIISI BIIOPSIIKOBAHOTO HAOOPY AaHUX 3 apaMeTpamH n,
m, T, e n — KiJBKICTh €1eMEeHTIB cyKynHocTi (j =1, 2, ..., n), m — KUJIbKiCTh
3apeecTPOBaHUX Y j-To enemMeHTa o3Hak (i = 1, 2,..., m), T — kanennapauii
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TEpMiH Iepioy 3 TEBHIMH KBaHTaMH 4dacy (pik ado Micsip). OTxe, iHdop-
MalliifHa oJIMHHUIIS 00’ €KTa MOJICITFOBAHHS — 3HAYCHHS 1-1 03HAKH Y j-TO ee-
MEHTa CYyKYITHOCTI y t-My TIepiofii — Xijt.

SIKIIO CYKyIMHICTh BUBYAETHCS B CTATHII, TO 1H(pOpMAIlis TPeaCcTaBIIs-
€TBCSI MATPHUIICIO N X M, SKIIO B AWHAMIII, To Marpurero T x m.

XapakTepucTuka 00’ €KTa MOJCIIOBAHHS BKITIOYA€ TaKi MOMEHTH:

BUOIp OJWHHYHOTO €JIEeMEHTa CYKYMHOCTI — HOCIS XapaKTEepHUX IS
3aKOHOMIPHOCTI PHC;

BHU3HAYEHHS MPOCTOPOBUX 1 YACOBUX MEXK 00’ €KTa MOJICIIOBAHHS;

(hopMyBaHHS 03HAKOBOT MHO>KHHH MOJIEI.

ITpu popmyBaHHI 03HAKOBOI MHOKHHHU X BUPIIIATBHY POJIb BiIrpaloTh
SKCIIePTHI OLIHKU 3HAUYIIOCTi Ta iH(POPMATUBHOCTI OKPEMHX O3HAK, Bpa-
XOBY€ETBCSI MOKIIUBICTD IX TOYHOTO BUMIpIOBaHHS, Jiana3oH Bapiamii, Tpy-
JIOMICTKICTh 30upanHs iHdopmarrii [23].

VY CTaTUCTUYHOMY MOJETIOBaHHI CYKYIHICTh 3aBKIH PO3TIIIIAETHCS
sIK BUOIpKa — KJlJacCKMYHa 4M rinoreTryHa. Kiracnyna BuOipka — 11e yacTHHA
peanbHOI TeHepaTbHOI CYKYITHOCTI, BiTiOpaHa st 00CTE)KEHHS 32 IPUHIIN-
mamMu BUOIpKOBOTO MeToxmy. ['imoTeTnvHa reHepaibHa CYKYIHICTh OIepye
HE KUIBKICTIO €JIEMEHTIB, a KUIbKICTIO MOXKIMBUX HACHIAKIB (DYyHKIIOHY-
BaHHS 00’€KTa MOJENIOBAHHS B OJHUX 1 TUX caMux ymoBax. Orxe, dak-
TUYHI JIaHi, HaBiTh SKIIO BOHHU € PE3YyIbTaTOM CYLIJIbHOTO OOCTEKEHHS
CYKYITHOCTI, PO3IVISINAIOTHCS K BHIIAJKOBI peasizallii CTOXaCTHYHOTO,
HenepeabadyBaHoro mporecy. Lle nae miacraBu 11 HMOBIPHICHOTO OLHIO-
BaHHS pe3yJIbTaTiB MOJICITIOBAHHSI.

3aBaHHs KIMOBIPHICHOTO OIIHFOBAHHS — BCTAHOBUTH, HACKLIBKH BHSIB-
JIeHa 3aKOHOMIPHICTh 1M030aBlicHa BUIIAJIKOBUX BILIMBIB, HACKIIBKM BOHA
XapaKTepHa JUISI TOTO KOMIUIEKCY YMOB, YV SKHX (DyHKIIIOHY€E 00’ €KT Moje-
JMOBaHHS. SIKICHA CBOEPITHICTH 1 HEMOBTOPHICTh CTATHCTHYHUX CYKYII-
HOCTeW TOoTpedye IHTepHpeTamii X OIIHOK MI0J0 KOHKPETHHUX YMOB.
B okpeMux BUmNaakax iMOBIPHICHE OI[IHFOBAHHS PE3YJbTaTIB CYIUILHOIO
CIIOCTEPEIKCHHS HEIOPEYHE, CKAXKIMO, IIPU BU3HAYCHH] PEUTHHT1B OKPEMUX
€JIeMEHTIB CyKymHOCTi. [IpoTe MeTa KOHKPETHOro JOCTIIKEHHS HE MOXeE
BIJIKUHYTH TIPaBOMIpHICTh BUKOPHCTAHHS TaKUX OL[IHOK.

Po3BigyBanbpHUI aHANI3 JaHUX Mepeadavae:

CTaTUCTUYHE OMUCYBaHHs 00’€KTa — BU3HAYCHHS CEPEIHIX, CTaHIapT-
HUX BiJIXWUJICHB, 1HIIUX XaPaKTEPUCTHK PO3IIOMLIY;
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yHi(iKaIlio THITIB 03HAK, IPUBEIICHHS X JI0 OTHOTO BUJIY;

TECTYBaHHS CYKYITHOCTI Ha OJTHOPIHICTh, 1ICHTU(IKAIII0 aHOMAJIBHUX
CTIOCTEPEIKCHD;

BiTBOPEHHS MPOITYIICHAX TaHUX;

OLIIHIOBAHHS B3a€EMO3B’SI3KIB MK O3HAKaMH.

OmiHIOBaHHS TapaMeTpiB MOAETI — I eTal KOMII IOTepHOi 00poOKH
nannx. Cucrema MS Excel Hamae mmpoki MOXKIHBOCTI €KCIICPHUMEHTY-
BaHHS, PO3BiAKH, TpadidHOro BiJOOpaXeHHS 1 MOMIMOIEHOTrOo aHami3y
JAHMX, Y AKii Cy4acHi METOJM CTaTUCTUYHOTO MOJICTIOBAHHS Ta IPOTHO3Y-
BaHHS peali3oBaHi 3 BUKOPUCTAHHSIM HOBITHIX KOMII FOTEPHHUX TEXHOJIOTH.

[TepeBipka aieKBaTHOCTI MOJIeli O3HAYA€ OIIHIOBAHHS CTYIICHS BijIO-
BITHOCTI IapaMeTpiB MOJETi XapakTepucTukaM o60’ekra. Ha mpomy erami
BHUKOPHCTAHO Pi3HI MPOLEAypH MOPIBHIHHSI MOJCIHHAX BUCHOBKIB, Iepe-
BIpKM CTaTHCTHUYHHUX TIiNOTE3 3a JIOTIOMOTOK CTaTUCTHYHUX KPHUTEPIiB.
[TepeBipka aJieKBaTHOCTI MOJIEIi Ma€ CEHC JIMIIIE MI0I0 METH JIOCITIIKSHHS
1 He MOXKe OyTH aOCTPaKTHOIO.

3aKIIFOYHUIA eTall MONENIOBAHHS — aHANI3 Ta IHTEpPIpETallis pe3ybTa-
TIB — OJTUH 13 HAWCKJIQIHININX 1 HAHB1AMOBIqabHIMIHX [ 16]. CKIaaHICTh HOTO
MoJIsirae y TOMY, L0 JJIs iHTepIIpeTalii pe3yJabrariB He iCHy€e TOTOBHX alro-
PUTMIB 4M peLenTiB. €1uHa CIIiIbHA JUIA BCIX MOJIeJiel BUMOra — iHTepIpe-
Tallisl Ma€e y3ro/yKyBaTucs 3 NMEPBUHHUMH Tinore3amu. OCHOBHI BHCHOBKH
(OpMYIOTBCS B 3MICTOBHUX TEPMiHAX: 3MICT MapaMeTpiB MOJIEMI, IPABIIIb-
HICTB TiNoTe3, M0 MEePEBIPSIOTHCSI, OIIHIOBAHHS CTYIICHS 1X BipOTiIHOCTI.

Omxe, MOXKHA C(HOPMYITFOBATH JIBA IPHHIIUIIN CTATUCTHYHOTO MOJICITIOBAHHSI:

— MiINOPSIKOBAHICTh METI JIOCIIIJDKEHHS Ha BCIX eTarax MOJICTIOBaHHS,

— 3a0e31eYeHHs aeKBaTHOCTI MOJIEII.

Tpeba BiJI3HAUNTH, IO €TMHO MTPABHILHOI MOJIEITI HE iICHY€E, OCOOIURBO,
SIKIIIO MIEThCS MPO Taki CKIaJHI 00’ €KTH SK COIIaIbHO-CKOHOMIUHI CHUC-
temu. OJTHY ¥ Ty %K 3aJICKHICTh MOYXKHA OITUCATH PI3HUMHU MojielsiMu. Buoip
TOTO YH 1HIIIOTO THUITY MOJIENI 3aJIeKUTh BiJl METH JIOCIIDKCHHS, CIICIU(pIKN
nporiecy (sSBuIna), Maciutady 00’ €KTa MOJICITIOBAHHS, HAsIBHOI iH(popMallii,
TEXHIYHOT'O Ta IPOTrPaMHOTO 3a0e3MeUeHHS.

IIpy BuBYEHHI (PYHKI[IOHAJIBHUX 3B’S3KIB MDK IOKa3HUKAMH IMIHPOKO
BUKOPUCTOBYIOThCS iHAEKCHI Mojiesi. OCHOBOIO iHIEKCHOT MOJIEI € MyJTb-
TUILIIKATUBHHUH 3B’ SI30K MK IIEBHOIO MHOKHHOIO TTOKa3HMKIB;, OMH 3 HUX
PO3IIISIIAETHCS K PE3YABTAT Y, iHII — K (haKTOPH Xi.
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[MocninoBHicTh (dakToOpiB y MOjeNi He Moxe OyTH JOBITHHOI, BOHA
BU3HAYAETHCSI CKOHOMIYHUM 3MICTOM TIOKa3HHKIB 1 METOJUKOIO iX po3pa-
xyHKy. Ko>kHMI HacTymHUH (aKTOp-MHOKHHUK PO3PAXOBYETHCS Ha OAH-
HUIIO TIONEPEAHBOTO, a OTXKe, JJOOYTOK Oylb-sKOi KIJTBKOCTI (paKTOpiB €
3MICTOBHOIO BEITHYHHOIO.

CyTh EKOHOMETPHYHOTO MOJCIIOBAHHS IIOJSIra€ B IOOYIOBI JIiHIT
TPEH/IY, BU3HAUCHHI ITapaMeTPiB alpOKCHMYIOYOr0 MHOTOYWICHA, Ta aHali-
TUYHOMY OOYHCIICHHI POTrHO3HOTO 3Ha4yeHHs [16]. Tyt yce 3anexurs Bia
BHUOOpY crtoco0y anmpoKcHUMallii BXiMHUX JaHUX, KA MOXXHA BH3HAYUTH
JIMIIEe B MPOLECi eKCIuTyaTallii MOJeNi Ta aHaJli3y BEIUKOI KUTBKOCTI CHO-
CTCPEKCHB 1 OTPUMAHUX ITiJ] YaC MOJICTIOBAHHSI PE3yJIbTaTiB.

VY npomoHOBaHOMY JTOCIHI/DKEHHI Oynn 3po0iieHi crnpoOu MpOrHO3Y-
BaHHS 3 BUKOPUCTAHHSAM CTATHCTUYHUX Mojeieid. OcoOIMBOro 3Ha4eHHs
HaOyBarOTh MOJICII TIPY BUBYCHHI 3aKOHOMIPHOCTEH MacOBHUX IPOIICCIB, SIKi
HEJIOCTYITHI MPSIMOMY CIIOCTEPEKEHHIO 1 HE MIAI0ThCS CKCIIEPUMEHTY-
BaHHI0. [lepeayciM 11e CTOCY€EThCS COIIATbHO-EKOHOMIUHUX SIBHUIIL 1 TIPOIIe-
CiB, 3aKOHOMIPHOCTI SIKUX (DOPMYIOTHCSI TTij1 BIUTMBOM O€3J1i4i B3a€MOIIOB 51~
3anux (akropis. [Iporao3yBanHs Oyl10 BHKOHAHO 32 JOIIOMOTO0 IOOYIOBH
ninii Tperay Ta Gynkuii nporao3yBanns B MS EXCEL. Pesynbraru npose-
JIEHOTO MPOTHO3Y BifoOpakeHi Ha puc. 6-8 [16].

3riIHO OTPUMAHUX PE3YJIBTATIB CIOCTEPIraeMO MOCTIHHE 3HIKEHHS JJEMO-
rpahiuyHOro (Gakropy, 10 TOBOPUTH NPO Te, IO KUTBKICTh HACETIEHHS, IO MPo-
kuBae B kpaiHax €C mocTymoBo 3MeHIIyeThCsl. Uepe3 TEXHOTeHHE 1 pajiioak-
THBHE 3a0pyIHEHHS arMoc(epH, TPYHTIB, BOTOHOMIB BilOyBa€ThCS MyTallis
YIIKO/DKEHHS reHiB. HacsixoM 115010 € 3HIKEHHS HapOIKyBaHOCT, 3pOCTAHHS
TIOTBOPHOCTI Cepe/l HOBOHAPOIDKECHHX, TIOIMPEHHS CIIAAKOBHX XBOPOO TOIIIO.

3riJJHO MPOTHO3aM, 3HAYCHHS B TPYIl €KOJOTIYHOTO (hakTopy OymyTh
301JIBITIYBATHCSI, 1[0 CBITYHUTH MPO MOCTIHHE MPOBEACHHS JTOJATKOBUX Mip
M0 3MCHIICHHIO 3a0pyIHCHHS IUIAHETH, PO3POOKH IHHOBAIIfHUX TEXHO-
JIOTiH Ta MeXaHi3MiB, sIKi OyJIM O €KOJOTTYHO-YHCTUMH, 1 TKOMOTa MEHIIIe
3a0pyIHIOBAIM MOBITPs, IPYHTH Ta BONOWMH. TakoX TS MiJBUIICHHS
3HAYCHb JAaHOI TPyNU IOCTIHHO MPOXOmUTh (DiHAHCYBAaHHS EpKABAMU
PI3HOMAHITHUX AOCIHIIKEHb 10 MepepoOIl CMITTS Ta MPEIMETIB MOOYTY.
JlonaTtkoBo BBOASTH HOBI OOMEKEHHS CTOCOBHO BUKH/IIB Bif| MiAIPUEMCTB,
Ta Mepexia Ha eNeKTPOMOOiNi, sIKi 3MEHIIATh PiBEHb BUKUAIB B MOBITPS Ta
MTOBUCHTH PIBEHb EHEPTOCIIOKUBAHHS.



Chapter «Economic sciences»

0,5
0,4
03
0,2

0,1

0,172

0,17
0,168
0,166
0,164

0,162

0,47
0,46
0,45
0,44
0,43

0,42

0,41

Puc. 6. [IporHo3yBaHHsI 3 BAKOPUCTAHHSM anpoKcuMauii BXiqTHHX
JAHUX I'PyN NOKA3HUKIB CONiaJIbHO-eKOHOMIYHOT0 PO3BUTKY kpain €C

y =-0,0003x2 - 0,0083x + 0,4008
2=0,6737

CYY
H PV
NENANAN

I'pyna nemorpagiuHoro po3BuTKy

y = 6E-05x2 - 0,0012x + 0,1718
R?=0,874

O DD O 0N DO O N

R U A R NN T A
ADTARTADTADTADTARTADTAD A AR AD AP

I'pyma eKOHOMIYHOTO PO3BUTKY

y =8,0005x2 - 0,0048x + 0,451
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,0007x2 - 0,0066x + 0,4878
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3riJHO OTPUMAaHUX PE3yNbTaTiB MPOTHO3y BHIHO, 10 HAWOIMKIMM
9acoM 3HAYCHHSI CKOHOMIYHOTO (hakTopy OyJie MOCTYIOBO 301IbIITYBATHCS
(xo4a ¥ MOXKITMBUH HeBeJIMKHU cray). Lle moB’s3aHo 3 THM, IO cTpareris
po3BuTKy €C Ha HalOMMK4YI POKM HampapiieHa Ha 301JbIICHHS SKCIIOPTY
JOPOTOLIHHUX TOBApIB, IO MPH3BOIUTH 10 KPAIIoi IUIATOCIPOMOMXHOCTI
KpaiH Ta IX rpoMajisH, a 3HAYUTh 1 PO3BUTKY KpaiHU B ijomy. Tak, Oiib-
1IicTh KpaiH-uJieHiB €BpONenChKOro o3y Maiike MOBHICTIO T030aBUIINCH
HacinigkiB kpusu 2008-2013 pokis. Hasite ['penis, B skiii Oyino 06’ aBaeHo
Je(ONT Ha COTOAHIIIHIN IeHb BUiIIUIA HAa TPODIIUT.

®dakTop yMOBHM MPOKUBAaHHS BiOOpakae HACKINBKU €()EeKTUBHO i€
¢axTop cowianbHOrO cepenoBUINa. BiH NEeMOHCTpye MOCTYNOBHH picT
MOKPAIICHHS YMOB IPOXXMBAHHS KOYKHOT JIFOIMHU, a caMe 301IbIICHHS BiJIb-
HUX KOIITIB HA BUKOPUCTAHHS, 3MEHIIIEHHSI IIILHOCTI HACEIIEHHSI, SKi 103~
BOJISITh KO)KHOMY TPOMAJISTHUHY OiJIbIlle CIIOKMBATH PI3HOMAaHITHI Ojara 3a
PaxyHOK HOBUX pe3epBiB HAKOIINICHb.

[To akTopy eHeprocroXMBaHHS MOXHA CIOCTEpIiraTd TOCTIHHIHA
PICT, IO XapaKTEePHU3y€e MOCTIMHE 301IbIICHHS BUKOPUCTAHHS PI3HOMAHIT-
HOTO MaJBa B 3B 53Ky MOCTIHIYCTPiaJbHUM PO3BHTKOM CYCIIIBCTBA, B
3B’A3KY 3 LIUM IMOCTIHHO PO3BUBAIOTHCS CIIOCOOM OTPUMAaHHS BiJAHOBIIIOBA-
HOIO eHeprii COHAYHOI, BITPOBOI Ta BOAHOI, AKi 3MOXKYTh 3a0e3nedyBaTu
HAC eJIGKTPOCHEPTi€r0, Ta 3MEHIIATh KiIbKICTh BUKOPUCTAHHS MajlvBa Ta
3a0pyAHEHHS HABKOJIMIIHBOTO CEPEIOBUIIA. B OCHOBHOMY 3aBJISIKM COHSIY-
HUM TaHEJISIM.

VYroBiTbHEHHH PICT (AKTOPY COIIaTBHOTO CEPEOBHUINA 3YMOBICHHMA
THM, IO TaHUH (HaKTOP MPSIMO MPOTIOPIIiIHO BigoOpakae cepeqHbOCTaTHC-
THYHHUN PIBEHB KUTTS KOXKHOI JIFOWHU B KpaiHi (OCBiTa, OXOPOHA 3/I0POB’s,
COIIAJIGHMM 3aXHUCT, 3aiHATICTE 1 3a0€3IeUeHHs KOIITaMH Ha 3a0BOJICHHS
ounar). Take 3pocTaHHsS] CHMBOIII3Y€E YCECTOPOHHIM PO3BUTOK Ta MiATPUMKY
JIepKaBy B 3a0€3MeUCHHI rpPOMaJisiH BCIM HEOOX1THUM JJIsT YKHUTTSI.

CraliibHICTh (iHAHCOBOTO (paKTOPY 3 HE3HAYHHUMHU KOJHMBAHHIMH BilI0-
Opaxae cTalOlIbHICTh EKOHOMIYHOT CUTYaLlli Ta YCECTOPOHHE PETYIIIOBAHHS
3 Ooky €C Ta iHmuX opraizauiii. CtaOiabHICTh (PIHAHCOBOTO CEKTOpa
TOBOPUTH PO Te, 110 AepxkaBu €C 3aBAIKH AOCTaTHbOMY (hiHaHCOBOMY
3a0€3MeUeHHIO 3/1aTHI HAJIC)KHUM YHMHOM BHKOHYBAaTH OCHOBHI (DYHKIII,
Taki 9K (iHAHCOBE MMOCEPEHUIITBO Ta 3/11MCHEHHS IJIATEXIB, & TAKOXK PO-
TUCTOSTHHSI KpH30BUM siBHINAM. Lle cBiTYMTh Mpo cTaOUIBHICTD Ta MO/IaIh-
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Puc. 7. IIporHo3yBaHHsl 3 BUKOPUCTAHHSIIM anpoKcuManii BXiZHuX
JAaHMX 3arajJIbHOI0 CHHEPreTHYHOIO iHTErpPaJIbHOr0 MOKA3HUKA

[IMH PO3BHUTOK JICPIKAB HE JIUBJISTYUCH HA BCI MOMKIIMBI 3MiHH, SIK TO3UTUBHI
TaK 1 HeraTUBHI.

3riTHO MPOBEACHUX [OCIiIKEHb, MOXKHA CIOCTEpIraTd KOJIMBAJIbHY
JUHAMIKy 3MiHH 3arajJlbHOTO CHHEPreTHYHOIO 1HTErpajbHOIO MOKA3HUKA.
31e01nbIIoro 11e MOB’S3aHO 3 GKOHOMIYHUM KPH3010, SIKa PO3IIoYajach B
2008 i TpuBana ax 10 2013 poky. He3Baxkarouu Ha 11, 3aBISIKA CBOEYACHUM
JlisiM 31 cTOpOoHU €BPOCOI03y OYIIH 31HCHEH] BC1 CIPOOH 10 HAIATOJIKCHHS
CTaHOBHIIIA KpaiH. | Temep MU crocrepiraeMo cTabiIbHE 3pOCTaHHS YCixX
(hakTopiB (KpiM JeMoTpadiqHOro, 3MEHIIECHHS SIKOTO IMO3UTHBHO BIUIUBAE
Ha Bcl iHIN (akTopu). 3arajbHUN PO3BUTOK JaHUX KpaiH OyJeM crojiBa-
THCS 1 fani Oynme poctu (30kpema [peris, sika Ty’Ke CHIIBHO IMOCTpaKaana
BiJl TaHOI KPHU3M BXKE IOTacHja TOJOBHY YaCTHHY CBOTO OOpry, Ta MOXKE
JlaJli OKpallyBaTy PiBeHb COLIaTbHO-€KOHOMIYHOTO PO3BUTKY Jai).

Ha ocHOBi OTpUMaHUX JaHUX MOXKHA CIIOCTEPIraTH Iijie HaIpaBICHY
HNOJITUKY €BPOCOIO3y Ha 3a0€3MEUEHHS] YCECTOPOHHBOTO PO3BUTKY iOro
KpaiH-4JIeHIB, Ta JOIOMOTHY IIPU Pi3HOMaHITHUX NoAiax. Lle 3ymoBitoe BBa-
JKaTH 10 BCTYN YKpaiHu 10 €Bpocoro3y Oyae HECTH MO3UTHUBHUIN e(eKT
Ha JISUTBHICTH HAIIOi KpaiHM HE 3BaYKAIOYM HA MOJIMBI YCKITATHEHHS UM
3MiHU. TakoXk MOTPiIOHO BPaxOBYBaTH, 10 KOYKHA TPyIia PO3ISHYTHX (hak-
TOPIB Jy’k€ BaKJIMBA, TaK K BOHH NPEACTABISIIOTH COOOK OCHOBHE BiJIO-
OpakeHH1 CTAaHOBHIIA COIIATBHO-EKOHOMIUHOTO PO3BUTKY, & 3HAYUTH 1 PO3-
BUTKY KpaiHH B ILIOMY.
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Puc. 8. I'padix nporuo3sy 3arajibHOro CHHepreTUH4YHOI0
iHTerpajJbHOro NOKa3HMKa

®opMyBaHHs BIAMOBIIHOIO MEXaHI3My TEPUTOPIalIbHOTO YIpPABIiHHS,
SIKUM TIOBUHEH CKJIQJATUCS 3 €JIEMEHTIB, 3JaTHUX BIUIMBAaTH Ha BCi CKJa-
JIOB1 COLIIaJIbHO-€KOHOMIYHOT CUCTEMH , OCHOBHUMH 3 SIKUX €, TIEpeayCiMm,
MIPOAYKTUBHI CHIH, A0 SAKUX BITHOCATHCS 3aCO0M BUPOOHUIITBA 1 JIIOAH SIK
OCHOBHA NPOJYKTHUBHA cuiia. EheKTHBHICTh BUKOPUCTAHHS MPOAYKTHBHHUX
CHJI 3aJICKUTD BiJl HATIPSIMIB YIIPABIIHCHKOTO BIUIMBY Ta IX Y3TOPKCHOCTI.
Paszom 3 TUM opMyBaHHS METO/IIB YIIPABIiHHS COIIaIbHO-CKOHOMIYHUMHU
mporecamu iepeOyBae Iiji BIUIMBOM HAIlIOHALHUX OCOOIMBOCTEH Mare-
PIaJIBHOTO 1 [yXOBHOTO KHTTS CYCIIILCTBA, K1 BIIOOpaKkatoTh MiXKOCOOH-
CTICHI BIIHOCHHH, KYJIBTYPY, TPAIUIIIT Ta OIVISIA TPOMAJISH.

OTmxe, cTpareridyHuid Tiaxin 3a0e3nedye Y3ro/KeHICTh M PI3HUX TLIOK
BJIAJTH IIUIIXOM HETIEPEPBHOIO B3aEMHOTO CITUIKYBAaHHS ‘3rOpH-BHU3” Ta “3HH-
3y-Bropy’’ B MeXKax i IITOPsIIKyBaHHsI, BIATIOBIAATEHOCTI Ta 3BITHOCTI, CJTiJ] BBA-
JKaTH, 110 Jii€e €BPOIEHCHKOr0 CO03y OXOILTIOIOThH Ta OINHIOIOTH BCI MOIIMBI
PU3HKHU Ta COPSIMOBaHI Ha JIONOMOTY BCiX iX WieHaM y BCEOIYHOMY PO3BUTKY,
30KpeMa B IMiIBUIIEHH] PiBHS €KOHOMIYHOI Ta COLIaIbHOT 3a0€3Me4eHOCTI.

5. BucHoBkHM
3a pesynpraTaMy BUKOHAHOTO JOCIIIKCHHS MOXKHA 3pOOUTH HACTYIIHI
BHCHOBKH:
VY BITYM3HSHIA MPAKTUIII METOAM MAaTeMaTUYHOTO MOJICITIOBAHHS BHKO-
PHCTOBYIOThCS B YIIPABIIiHHI 200 JUTS OIIHFOBAHHS COIIATbHO-CKOHOMIYHOTO
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PO3BHUTKY perioHiB YKpaiHU Ha HAI[lOHAJIILHOMY PiBHI, 200 JUIS OIiHIOBaHHS
OKPEMUX ACIIEKTiB TEPHUTOPIaTEHOTO PO3BUTKY (EKOHOMIYHOTO, EKOJOTid-
HOTO, COLIIAJILHOTO), 200 JUII OKPEMHUX THITIB TEPUTOPIid (Mai MicTa).

JIJis OLIHIOBAHHS COIIAJIbHO-CKOHOMIYHOTO PO3BHUTKY TEPUTOPIH MOXK-
JIMBO 1 JOCTaTHHO BUKOPHCTOBYBATH JIaH1 TEPUTOPIaNbHOI CTATUCTHKH, JUIS
40oro c(pOpMOBaAHO TIepeITiK 3 47 MOKa3HUKIB.

Juis o0uMCcIeHHs 1HTErpajtbHOTO MOKA3HUKA COIiajIbHO-eKOHOMIYHOTO
PO3BUTKY TEPHTOPIH JOIIIHPHO BUKOPUCTOBYBAaTH (3 MIEBHUMHU MOJH]iKa-
LiSIMU Ta YTOYHEHHSIMH) METOAM, SIKi 3aCTOCOBYIOTbCS Ui OOYMCIICHHS
1HIEKCY JFOJICBKOTO PO3BUTKY 3a Metonukamu OOH.

Jiis 00poOkM 3HaYeHb CTATUCTMYHHUX IMOKA3HUKIB COLIaIbHO-EKOHO-
MIYHOTO PO3BUTKY TEPHUTOPIH JOIIFHO 3aJE€KHO Bl KOHKPETHHUX 3aBIAHb
aHaJIi3y BUKOPUCTOBYBAaTH CKOHOMETPUYHI Ta CTATHCTHYHI METOIIH.

3HaueHHS IHTErpaJbHOTO MOKA3HUKA COI[iaJbHO-EKOHOMIYHOTO PO3-
BUTKY Wi Yac MiArOTOBKH MAaHUX IS IOJANBIIOr0 BHKOPHCTAHHS iX B
MOJIEJTI COI[iaJIbHO-EKOHOMIYHOTO PO3BHUTKY JIOLIJIBHO BU3HAYATH 38 METO-
JIMKOI0, pO3POOIICHOI0 BITUM3HIHUMHE (DaxiBISIMU [T OOUMCIICHHS 1HICKCY
JIFOJICBKOTO PO3BUTKY. Bei iHIIN npoaHasi3oBaHi METOJUKY € 3HAUHO CKJIaJI-
HINIMMH B peaii3allii, ajie He HaJaloTh MepeBar sSK 3 MOy TOYHOCTI
OOUHMCIIeHB, TAK 1 3 MOMISAY MBUAKOCTI IX BUKOHAHHS.

BuxopucTaHHs 3aporioHOBaHOT MOJIEITi COIIaTbHO-EKOHOMIYHOTO PO3-
BUTKY TEPUTOPil MOKH 110 Majoe(EKTUBHE 3 OINISAY Ha CKIAAHOCTI OTpH-
MaHHS HEOOXiTHHUX AJsI pOOOTH MOJEIi aKTyaJbHHUX JAaHHUX 3 IOCTYIHHX
o(iiifHUX eJTeKTPOHHUX JuKepel. Ha cyyacHoMy eTtari excrutyaTartist Oyze
OB’ s13aHa 3 POIIECOM PYYHOTO HAITOBHEHHsI 0a31 JJAHUX 3 BUKOPUCTAHHSIM
IPYKOBAaHWUX Ta KOMEPIIIHUX JKeped, Mo, OAHAK, He 3MEHIIYE Pe3yibTa-
TUBHOCTI MOJIEJ SIK IHCTPYMEHTY HiATPUMKHU NPUHHATTS yNPaBIiHCHKUX
PIIIIEHb CTOCOBHO PO3BUTKY TEPUTOPIH.

Y po0oTi Baanocs po3paxyBaTu 3arajlbHUi CUHEPTeTHUHUH 1HTerpasib-
HUH MOKa3HUK, SKAW BioOpakae e(h)eKTUBHICTH COIIATbHO-€KOHOMIYHOTO
po3BUTKY KpaiH-wieHiB €C, Ta CIpOorHO3yBaTH, 10 HAHOIMKYUM YACOM
JIAaHH TTOKa3HHK Oyzie pOCTH 3aBISKU J00pe CINIAHOBAHOT JISUTBHOCTI Jiep-
’KaB Ta BCE CTOPOHHBOTO KOHTPOITIO 3 60Ky €C. Lle mo3BOMUTh MiABUIIUTH
PiBEHB KHUTTS HacEIEHHs Ta OyTH OLIbII CTIHKUMH B TIEPi0J PI3HOMAHITHHAX
KpH3 UM HIIUX COLIANBHUX SBUIL, SIKI MOKYTh HETATUBHO BIUIMHYTH Ha
(hiHaHCOBUH CTaH 1 3aXUINEHICTh HAceJIeHHs. Tak 3 OISy Ha TUTaHu YKpa-
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fau BerynuTe 10 €C, MOXKHA BBOKATH IIIO 1€ YWICHCTBO MPUHECE MO3UTUB-
HUH e(heKT Ha PO3BUTOK JICPKABU B ILIOMY, Ta 3a0€3MEUUTh MOKPAIICHHS
HUHIIITHBOTO PIBHSI COMIAIbHO-CKOHOMIYHOTO PO3BUTKY.
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Abstract. The purpose of the paper are the issues related to the
organization and improvement of internal audit in the enterprise
management system. Methodology. The study is based on a dialectical
method using a systematic approach to knowledge of economic phenomena,
processes inherent in the system of public financial control and internal
audit, in particular. The research used general and special methods based
on the systematic study of economic phenomena. Results. It is determined
that internal audit is an assessment of the enterprise in order to provide its
owners and management with prompt and unbiased information about the
general condition of the entity and the prospects for management decisions.
The reason for the development of internal audit in Ukraine was the creation
of enterprises with different forms of ownership and the inability of the
traditional command-and-control system to perform its functions in the
transition to market conditions. Problems of formation and development of
internal audit in Ukraine are, firstly, the lack of a central independent body
whose competence should be the regulation of internal audit at the macro
level, i.e. the development of standards, guidelines for this type of audit,
and secondly, the lack of internal documents on the activities of internal
auditors. According to the results of the study, the main tasks and directions
of the internal audit service are considered. It is proposed to supplement the
list of the main activities of the internal audit department with the following
items: meeting the needs of management in terms of providing relevant
reporting information on various issues arising in the process; support of
external control (appropriate control measures by regulatory authorities).
Three main types of audit in the public sector are described, as well as
types of internal audit in international practice. The types of internal
audit in foreign countries, defined in the regulations on internal audit, are
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analyzed. Directions and spheres of internal audit activity were assessed in
accordance with national standards. Ways to ensure and improve the quality
of internal audit have been identified. The directions of internal audit
quality assessment, register of typical violations and shortcomings in the
process of drafting internal documents on internal audit quality assessment,
performance indicators of the internal audit service, cost of training and
certification services provided by the Institute of Internal Auditors of Ukraine
are described. Practical implications consist in the scientific validity and
applied orientation of the provisions, approaches and recommendations
given in this study, the use of which will improve the organizational and
methodological foundations of internal audit. Value/originality. Using the
model of levels of professional competence of internal auditors presented
in this study on the basis of Bloom’s taxonomy will allow structuring the
levels of thinking and skills of internal audit specialists.

1. Introduction

In modern business conditions, when the activities of enterprises are
accompanied by a variety of risks, and external control does not meet the
needs of owners and managers of enterprises, there is a need to establish
more effective types of control.

In such circumstances, the importance is given to audit activities, thanks
to which companies can assess their situation and position and receive
recommendations for further action [1].

A special place belongs to internal audit. Its purpose is to ensure the
effectiveness of the management staff to protect the property interests of
the enterprise, strengthen its financial position and assistance in improving
the efficiency of work, as well as improving the accounting system. Internal
audit is an important management function, which includes checking the
correctness of accounting, analysis and control, comparison and evaluation
of the actual result with the goals and objectives of the enterprise.
The internal audit service is designed to improve the organization and
management of production, to identify and mobilize reserves for its growth
in order to improve the final results.

Given the above, there is a need to study and research the problems of
internal audit and in particular areas for its improvement in the enterprise
management system.
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A number of well-known scientists of the world have devoted their
works to the study of the theoretical foundations of auditing, in particular:
Western ones — R. Adams, E. Arens, K. Mautz, D. Robertson, G. Sharaf;
Russian — R. Alborov, V. Andreeva, Y. Dapylovskyi, J. Sokolov,
A. Sheremet; Ukrainian — M.T. Bilukha, O.S. Borodkin, F.F. Butynets,
B.I. Valuev, N.I. Dorosh, M.V. Kuzhelnyi, O.A. Petryk, N.G. Zdyrko,
V.S. Rudnytskyi, B.F. Usach and others. The works of such domestic
and foreign scientists as V.V. Burtsev, L. Dragun, V.M. Melnyk,
L.O. Sukhareva, T.V. Fomin and other were devoted to the problems of
internal audit. Despite the important scientific positions of these authors,
a complete concept for improving the internal audit system has not yet
been developed.

The purpose of the study is to assess issues related to the organization
and improvement of internal audit in the enterprise management system. In
the course of the research the following tasks were solved: assessment of the
main tasks and directions of the internal audit service; consideration of types
of internal audit in international practice; characteristics of directions and
spheres of internal audit in accordance with national standards; identifying
the ways to ensure and improve the quality of internal audit.

This study is based on a dialectical method using a systematic approach
to cognition of economic phenomena, processes inherent in the system of
public financial control and internal audit, in particular. The research used
general and special methods based on the systematic study of economic
phenomena.

2. The main tasks and directions of the internal audit service

Internal audit is an independent, objective activity of providing
confidence and consulting services that should benefit the organization and
improve its performance.

Internal audit helps the organization to achieve its goals by means of a
systematic, ordered approach to assessing and improving the effectiveness
of risk management processes, control and corporate governance. The
purpose of internal audit in the modern concept, its mission is to preserve
and increase the value of the enterprise by providing risk-oriented and
objective audit services, consultations and professional opinion [2].

The main objects of internal audit are:
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— the state of accounting, tax, management, statistical and other types of
accounting of the business entity;

—compliance of approved policies and procedures with current standards;

— state of the entity’s assets, conditions of their storage;

— state of settlements for taxes and fees;

— financial statements of the entity and its compliance with quality
requirements;

— the system of internal control of the business entity and its condition;

— management system of the business entity and its structure;

— organization and technology of production;

— economic processes;

— labor organization and its payment system;

— labor discipline, use of working time, labor productivity;

— claims work carried out by the business entity;

— financial condition and solvency of the business entity, the level of
availability of resources and their use;

— compliance of the business entity’s activities with the requirements of
the law,

— other normative legal acts, in particular internal ones;

— strategic development plans of the business entity, etc. [2].

Effective internal audit activities are ensured by the implementation
of a set of measures and logical sequential procedures by the relevant
unit, starting with planning, organization of internal audit and ending
with reporting on the results of activities to the management of the
institution [3].

However, the central place in this process is occupied directly by
conducting internal audits and performing audit tasks.

The main task of the Internal Audit Service is defined by the law —
providing the management of the state body with objective and independent
conclusions and recommendations regarding:

1) conducts an assessment of:

— the effectiveness of the internal control system;

—the degree of implementation and achievement of goals set in strategic
and annual plans;

— efficiency of planning and implementation of budget programs and
results of their implementation, management of budget funds;
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— the quality of administrative services and performance of control and
supervisory functions, tasks defined by legislation;

— use and preservation of assets;

— reliability, efficiency and effectiveness of information systems and
technologies;

— management of state property;

— correctness of accounting and reliability of financial and budgetary
reporting;

—risks that negatively affect the performance of functions and tasks of the
state body, its territorial bodies, enterprises, institutions and organizations
belonging to the sphere of its management;

2) plans internal audit activities, organizes and conducts internal
audits, documents their results, prepares audit reports, conclusions and
recommendations, as well as monitors compliance with recommendations;

3) interacts with other structural subdivisions of the state body, its
territorial body and budgetary institution, other state bodies, enterprises,
their associations, institutions and organizations on internal audit;

4) submits to the head of the state body, its territorial body and budgetary
institution audit reports and recommendations for making appropriate
management decisions;

5) reports on the results of activities in accordance with internal audit
standards;

6) performs other functions in accordance with its competence [4].

The functions of internal audit are aimed at assisting the manager in
managing the process of providing appropriate assessments, guarantees and
proposals for improving the internal audit system, rather than participating
in the development and implementation of internal control procedures in the
institution. In turn, an important condition for the successful functioning of the
internal audit service in the institution is the understanding of the management
(governing body) of the main activities of the unit and the set of tasks [3].

Given this, the main activities of the internal audit service are as follows
(Figure 1):

It should be noted that the detection of fraud, steeling and abuse is
not consistent with the direct nature of the audit. The internal auditor,
if necessary, should assess the risk of fraud and the quality of the risk
management, but need not be an expert in fraud detection and investigation.
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analysis and evaluation of internal
control, risk management and corporate
governance systems

participation in the external investigation of fraud, steeling
audit and abuse

advising departments and services in the
institution

A -4
Figure 1. The main activities of the internal audit service
Source: formed by the author on the basis of [2]

When providing consulting services to the internal auditor, it is important
to be objective and not to assume managerial responsibilities.

Based on the description of the main tasks and directions of the internal
audit service, approved by regulations and defined by scientists in their
research, we propose to supplement the list of main activities of the internal
audit department with the following items [3]:

1) meeting the needs of management in terms of providing relevant
reporting information on various issues arising in the process of activity;

2) support of external control (appropriate control measures by
regulatory authorities).

In general, the list of tasks depends on the scope of the entity, its
characteristics, as well as the understanding the purpose and functions of
the internal audit body by the owners and management. In any case, the
internal regulations of the entity on the organization of the internal audit
unit should provide for the implementation of certain tasks [2].

Based on the tasks, internal audit is implemented through the relevant
areas (types) of activities.

International standards for the professional practice of internal audit do
not define specific areas of internal audit. The experience of EU countries
shows that the internal audit function has a wide range of internal audits
directions and its forms [3].
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The actualization of a particular area of internal audit in each country is
influenced by the specifics of the administrative system, features of public
administration and control in the public sector.

International Standards on Auditing ISSAI provide for three main types
of public sector audits (Figure 2):

The financial audit is aimed at verifying the extent to which the financial
information is fully and accurately reflected in the financial reports of
the audited entity and complies with current legislation. Carried out by
obtaining sufficient and appropriate audit evidence to express the auditor’s
opinion that the financial statements do not contain material misstatements
due to fraud or errors [5].

The performance audit focuses on whether intermediaries, programs
and organizations operate in accordance with the principles of economy
and efficiency and whether there is possibility for improvement. Activities
are evaluated using appropriate criteria and other issues are analyzed.
The aim is to obtain answers to key audit questions and provide (provide)
recommendations for their improvement [5].

The compliance audit aims to verify the extent to which a particular
subject meets the powers defined as a criterion. Compliance audits are
performed by assessing the adequacy of activities, financial transactions
and information the authority of those who manage the audited
organization [5].

- Performance audit Compliance audit

» focuses on confirming * attention is focused on * the purpose of which
the financial compliance of actions, is to determine
statements, obtaining processes, programs whether the object of
sufficient evidence by with the principles of study meets the
the auditor to conclude economy, efficiency current authorities
that the financial and effectiveness in selected as criteria
information is free accordance with the
from material defined criteria and
misstatement due to finding opportunities
errors or fraud to improve them

Figure 2. Types of audit in the public sector
Source: formed by the author on the basis of [6]
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It is important to note that financial audit and compliance audit since
2013, according to changes in ISSAI 100, began to be considered separately,
while in practice they can be applied comprehensively, because the objects of
these types of audit include a study of financial and economic activities [5].

However, financial audit, performance audit and compliance audit are
defined in the standards as types of public audit.

3. Types of internal audit in international practice
In international practice, the list of types of domestic is much wider
(Figure 3).

‘ INTERNAL AUDIT
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Correctness

Figure 3. Types of internal audit in international practice
Source: formed by the author based on [7]

These varieties in each country can be detailed or supplemented with
new ones. In particular, in some European countries the audit of IT systems
is regulated as a separate area, and within the performance audit the
operational audit is determined separately, the task of which is to assess the
quality of internal control mechanisms within operational processes, and the
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audit of systems, focusing on the effectiveness of management decisions,
achieving the goals of the institution and risks that hinder the performance
of functions and tasks of the institution (Table 1).

According to international practice, the areas of internal audit are not
clearly distinguished and may include features of several of them.

Compliance audit is not considered as a separate area at all, but is
considered a component of financial audit of legality and regularity. This
type of audit is mainly popular in countries that are in the early stages of
developing public sector VA activities. With the development of internal
audit activities, the range of areas of internal audit and its forms is gradually
expanding. In practice, financial audits can be integrated into other areas of
internal audit (compliance audits or performance audits), or it is possible to
apply all areas of audit at once comprehensively (comprehensive audit) [8].

Table 1
Types of internal audit in foreign countries,
defined in the regulations on internal audit
Country | R |t | it | TR | g
Ukraine not legally defined
Albania + + + +
Bulgaria + + + + +
United Kingdom + + + +
Armenia + + + + +
Georgia + + + + +
Estonia + + + + +
Kazakhstan + + +
Kyrgyzstan not legally defined
Cyprus + +
Moldova not legally defined
Netherlands + + +
Poland + + +
Portugal + + + +
}}}:S:Zl;on not legally defined
Slovakia + | + | + | + +

Source: formed by the author based on [3]
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The final decision on the appointment and application of a particular
area of internal audit with the definition of its evaluation criteria is made
individually in each case during the planning of internal audit activities.

4. Directions and spheres of internal audit activities
in accordance with national standards

In recent years, Ukraine has identified new types of internal audit.

Examining internal audit in corporate governance, N.O. Filevska
singles out strategic audit as a set of audit procedures for the collection
and independent and objective assessment of the reliability of strategic
information to achieve in perspective the overall strategic goal [9].

Considering that in modern conditions one of the reasons for committing
economic crimes and fraud is the corruption component in the use of budget
funds and property, scientists also single out anti-corruption audit [10].

Taking into account Ukraine’s ranking in the world according to the
Transparency International Corruption Perceptions Index (122nd out of
180 countries in 2021) [11], this area of internal audit may be relevant for
the public sector (for example, internal audit of anti-corruption programs).
However, this type of internal audit requires highly qualified, objective and
independent human resources.

Building an effective internal audit system in the institution can be a
significant obstacle to the emergence of corruption schemes.

Until recently, domestic standards for internal audit highlighted the
areas of activity illustrated in Figure 4.

In accordance with the amendments to the Standards in August 2019, the
areas of internal audit are no longer defined, but only the scope of internal
audit is outlined, similar to ISIA 2100 “The essence of internal audit” [12]
(Figure 5).

Lack of regulations and a perfect internal methodological base, in cases of
lack of practical skills and relevant knowledge of internal auditors, can lead
to shallow research of audit issues, without a clear qualification of the facts
and the formulation of sound audit conclusions. As a result, the law does not
exclude the risk that the provided conclusions and recommendations will
not meet the defined main tasks of the internal audit departments.

On the other hand, bringing national standards to generally accepted
international norms allows internal auditors to apply various advanced
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Evaluation of the institution's activities on the
effectiveness of the internal control system, the
degree of implementation and achievement of
goals, the effectiveness of planning and
implementation of budget programs and their
EFFICIENCY results, the quality of administrative services and
AUDIT supervisory functions, tasks defined by law and
risks that negatively affect performing the
functions and tasks of the institution

Assessment of the institution's activities on the
FINANCIAL legality and reliability of financial and budgetary
AUDIT reporting, the correctness of accounting

Evaluation of the institution's activities on

COMPLIANCE compliance with legislation, plans, procedures,
AUDIT contracts on the state of preservation of assets,

information and management of state property

Figure 4. Areas of internal audit activities
in accordance with national standards
Source: formed by the author based on [13]

Assessment of the managemen effectiveness, the degree of
MANAGEMENT implementation and achievement of certain goals, the quality

SYSTEM of tasks and functions and provide appropriate guidance to
the head of the institution

J

Assessment of the IC system effectiveness, including issues
INTERNAL . of achie\(;in%fcer'tain goal? objectlives, assessing'lth‘:):1 '
CONTROL SYSTEM adequacy and effectiveness of control measures available in

the processes being studied during the TA, as well as
providing appropriate guidance to the head of the institution

Assessment of the risk management activities effectiveness

(their identification, evaluation, response measures, etc.)
RISK and provide appropriate recommendations to the head of
MANAGEMENT the institution. IA should focus its available resources on
PROCESS the most risky areas, taking into account the overall
strategy of the organization, its goals, risks, operations and
processes

Figure 5. Areas of internal audit according to domestic standards

Source: formed by the author on the basis of [12; 13]




Chapter «Economic sciences»

areas of internal audit and, taking into account world best practices, focus
in the context of formation of internal audit space (universe) on research
and evaluation of management systems, in particular risk management and
internal control.

5. Ways to ensure and improve the quality of internal audit

The quality of internal audit is an important indicator of ensuring the
effective functioning of the institution (in particular, public authorities) [3].
Low internal audit quality reduces the trust of management to the unit of
internal audit and its functions in general and also makes it impossible to
complete the tasks in full and, accordingly, to achieve the goal.

In this perspective, significantly increases the importance of ensuring and
improving the quality of internal audit function, its efficiency, effectiveness
and efficiency.

In accordance with international and domestic standards, internal
audit is carried out through continuous and periodic assessments of the
quality of internal audit. In addition, the functions of assessing the state
of internal control and internal audit of budget managers are carried out
(Figure 6).

Domestic standards allow the head of the internal audit service to
determine independently the order, procedures, frequency and forms of
internal audit quality assessments and requirements for the formation of a
program to ensure and improve the quality of internal audit and reflect this
in internal documents related to internal audit [3].

In particular, the head of the internal audit department, ensuring the
standardization of general provisions and methods of conducting internal
assessment of the quality of internal audit, determines:

— procedures for preparation, organization, conducting internal quality
assessment of internal audit, timing and frequency of its implementation,
procedure and sequence of actions, their documentation, directions of
resolving controversial issues, areas of dispute resolution, the procedure
for implementing the results of internal quality assessment of internal
audit, reporting on evaluation results to management, others organizational
aspects — forms of documents for periodic internal evaluation of the quality
of internal audit, the list of issues on which such evaluation is carried out,
evaluation criteria and approaches to evaluation of results;
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| Assessment of the guality of internal audit |

| Internal quality assessments \ | External quality assessments

i Continuous monitoring
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Periodic analysis
and evaluation
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assessment by the head aLllditor; internal audit system is
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Figure 6. Directions for assessing the quality of internal audit
Source: compiled by the author on the basis of [12; 13; 14]

— requirements, procedures and forms of organization and
implementation of continuous monitoring and support for the
implementation of the internal audit function (powers and responsibilities
for monitoring, tools for its implementation, forms for documenting the
monitoring process);

— templates for drawing up a program to ensure and improve the quality
of internal audit, justifying the need to determine the expected results or
indicators of implementation of program activities, clear deadlines and
responsible performers [15].

In the process of analysis by the Ministry of Finance of Ukraine of the
regulation of aspects of internal audit quality assessment, the content of
certain measures to improve the quality of internal audit and the state of
consideration of regulatory requirements in the field of internal audit, the
facts of non- compliance of the provisions of internal documents with the
requirements to the legislation on issues of internal audit and shortcomings
in the preparation of programs were revealed [3].
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The list of typical violations and shortcomings regarding the assessment

of the quality of internal audit, which are allowed in the development of
internal documents on internal audit, and in the preparation of the program
to improve the quality of internal audit are summarized in Table 2.

These problems and shortcomings indicate that the heads of internal

audit departments ignore the requirements of paragraph 4 of Standard 1
“Tasks, Rights and Responsibilities” and Standard 4 “Quality Assurance
and Improvement”.

Table 2
Register of typical violations and shortcomings
in the process of drafting internal documents
on the quality assessment of internal audit [3]

The essence of shortcomings and non-compliance with legal requirements

2

1. On the issues of standardization of the procedure for conducting internal
assessments of the quality of internal audit in the internal documents of the
institution

There are no provisions on the need for internal assessments of the quality of internal
audit and the drafting of programs to ensure and improve the quality of internal audit,
approaches and methodology for conducting such assessments are not defined

The internal documents define only general aspects of the need for internal audit
quality assessments without specifying the procedure, methodology, criteria,
forms, deadlines for conducting internal audit quality assessments, procedures
for documenting and evaluating results..

The internal documents, which regulate the issue of conducting internal
evaluations of the quality of internal audit, do not define specific criteria for the
relevant evaluation, do not regulate the issues of evaluation of the results obtained.

The internal documents do not provide research on internal quality audits of
the internal audit of the staffing of the unit, its organizational and functional
independence, compliance with staff qualification requirements (criteria for
evaluation are only internal regulations, planning and implementation of plans,
organizational and functional aspects of audits)

Internal documents regulating internal quality assessments of internal audit do
not provide for continuous monitoring of internal audit activities, there is no
documentary evidence of its conduct.

The updating of internal documents regulating the issues of conducting internal
assessments of the quality of internal audit in accordance with changes in the
legislation on internal audit has not been provided.

211



212

Yaroslavna Mulyk

(End of Table 2)

1 2

11. Regarding the preparation of software and improving
the quality of internal audit

1 | Annual programming is not provided at all

The program does not identify measures to improve the quality of internal audit,
but includes mainly rules on the activities to be carried out by the internal audit

2 department in accordance with the law, does not take into account current problems
in the internal audit function, in particular, identified during internal audit.
3 In some cases, the program does not include requirements for periodic internal

evaluations

The measures identified in the programs do not reveal the essence of the

4 | problems and shortcomings in the implementation of the internal audit function,
for the solution of which they are designed

The programs indicate the same identical list of measures and tasks from year to
year, which may indicate, in particular, the ineffectiveness of certain measures
(lack of impact of the results of such measures on improving the quality of
internal audit)

6 Measures in the programs are not defined in a clear time frame for their
implementation, there is no mechanism for their implementation

The program does not contain the expected results from the implementation of
7 | the planned measures, these indicators of the implementation of measures do not
allow to assess the condition and results of the implementation of the measure

In fact, the drafted programs do not correspond to the form approved by internal
documents

9 | The program is not approved by the head of the institution

As practice shows, the effectiveness of internal audit is difficult to
assess, because the result is not always quantitatively, the effectiveness
depends not only directly on internal audit professionals, but also largely
on the further actions of management in the implementation of auditors’
conclusions. The evaluation of the obtained results directly depends on the
subjective attitude to this management of the institution [3].

Atthe same time, standardization of relevant issues in internal documents
will allow unifying approaches to conducting internal assessments of the
quality of internal audit and avoiding different interpretations of evaluation
results.

Each enterprise institution independently determines the key indicators
and criteria for the effectiveness of the internal audit service. These
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indicators are mainly typical for both internal and external evaluation, and
cover such a range of internal audit issues as:

— organizational and legal principles of formation and operation of the
unit;

— internal audit personnel management policy;

— the quality of standards and rules governing the activities of internal
audit, which are developed by the institution;

—the process of drawing up and forming operational and strategic action
plans;

— direct conduct of internal audits, the process of documenting their
results;

— further implementation of conclusions and recommendations, their
monitoring;

— peculiarities of interaction of the internal audit service with other units
of'the institution in the performance of'its direct responsibilities, in particular
regarding the construction of an effective system of risk management and
internal control;

— issues of ensuring and improving internal audit quality assessments;

— other aspects of the process of implementation of internal audit in the
institution [16].

The main indicators of the effectiveness of the internal audit service
should include the following:

1) the level of implementation of the internal audit activity plan (in
percent) — the ratio of actual audits to planned ones;

2) the number of audits performed per 1 auditor;

3) the percentage of coverage by audits of the total number of objects in
the network (with an accent on high-risk objects);

4) the percentage of audit recommendations adopted by the management
of the institution for implementation;

5) the level of implementation of recommendations provided based on
the results of audits;

6) additional cost (“measured effect”) for the organization according to
the results of the implementation of the recommendations provided;

7) the number of complaints about the actions of internal auditors;

8) the level of understaffing of the internal audit unit;

9) the share of internal auditors who have undergone advanced training.
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External assessment of the quality of internal audit carried out by the
Ministry of Finance is regulated by law (order of 03.05.2017 Ne 480) [16].

Issues of continuous professional development and certification training
are important to ensure the success of internal audit activities.

In order to improve the quality of internal audit, researchers propose a
7-step model of levels of professional competence of internal auditors based
on Bloom’s taxonomy [17; 18; 19] (based on the goals of learning in the
cognitive sphere, expressed through the elements of learning) (Figure 7).

As can be seen, at the first initial level, the internal auditor must have the
appropriate knowledge of internal audit, know the rights and responsibilities,
the peculiarities of the organization and conducting internal audits.

The second stage provides that the employee understands the material,
is able to summarize it, understands differences in concepts (for example,
the difference between internal audit and internal control, between the
risk management process in the institution and risk-oriented planning for
selecting objects to the internal audit activity plan) [3].

The third stage is aimed at developing the skills of the internal auditor to
apply the acquired knowledge and understand them in practice. As a result,
the specialist must independently determine the methods, techniques and
procedures for collecting data required for audit evidence, in accordance
with the requirements of the legal framework and internal documents on
internal audit [3].

Given above three levels are basic for a novice internal auditor. However,
without mastering the following, he will not be able to perform the functions
and responsibilities of internal audit in full.

The level of analysis requires the internal audit specialist to have the
skills to understand the causal relationship when making recommendations
on the results of the audit, to analyze the impact of the implementation of
the recommendation for eliminating the cause of the problem. Analysis of
the information collected by the internal auditor, comparison of the obtained
results with the selected evaluation criteria allows to make appropriate
conclusions during the audits [3].

Synthesis in this model means the possibility of generalizing the elements
of knowledge on internal audit in such a way as to form a holistic and complex
system, for example, when developing internal documents on internal audit,
drawing up an internal audit action program, writing an audit report.
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7. CONTINUING

PROFESSIONAL
TRAINING
Skills that internal
auditors must acquire Professional growth
in order to perform 6. EVALUATION of auditors
their duties (ability to evaluate,
successfully think critically)

5. SYNTHESIS
(development of plans,
programs, projects)

4. ANALYSIS
(search and identifying
relationships, comparing facts)

3. APPLICATIONS

Required (use of theoretical knowledge in practice)

level for
beginner

it
auditors 2. UNDERSTANDING

(interpretation of the material, explanation of the
facts, definition of the main ideas)

1. Knowledge
(recognition and reproduction of terms, facts, methods and
procedures, the ability to classify, make a list. identify
events, give examples

Figure 7. Model of levels of professional competence
of internal auditors, built on B. Bloom’s taxonomy
Source: based on [3]

The evaluation stage involves the ability to assess the sufficiency
and reliability of the evidence collected during the audit, to assess
the impact of a risk on the activities of the institution, to argue its
confirmation or refutation, to assess the management and internal control
system [3].

The final level — continuous professional training, is a key element of the
model, because the availability of qualified staff is one of the prerequisites
for the success of any organization, and the head of the institution together
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with the head of internal audit are particularly interested in professional
growth of internal auditors.

The advantages of such a model are the structuring of thinking levels
and skills of internal audit specialists, the understanding of the need for
critical thinking by the head of the internal audit service and directly by
employees.

It is important for the formation of high-level thinking skills in internal
auditors:

— provide an understanding of the necessary thinking skills;

— learn to identify causes and causal, logical connections;

— be able to critically evaluate the results of their activities [19].

The implementation of the above will contribute to the growth of
professional development of employees and, accordingly, improve the
quality of internal audit.

Among the factors improving the quality of internal audit is maintaining
the appropriate level of qualification of internal auditors. The lack of
qualified specialists in internal audit is one of the significant factors that
hinders the full implementation of the internal audit function in government
agencies [3].

Properly selected staff, development of their interest in the success
of the enterprise will minimize the number of crimes and reduce the loss
of intellectual potential of the enterprise, will provide obstacles to the
disclosure of trade secrets [20].

The National Standard on Internal Audit 3 “Professional Competence
and Diligence” provides for the necessary acquisition of the relevant
qualification capacity by the employees of the internal audit, relevant
knowledge and experience in identifying and assessing risks, especially
fraud risks, in the process of application IT technologies and systems.
Continuous improvement of knowledge and professional development is
the direct responsibility of internal auditors [13].

If the previous version of the Internal Audit Standards provided for the
improvement of skills and knowledge independently through self-education
and advanced training based on the results of training activities on the
necessary topics in relevant institutions, initiating mandatory training, then
the new edition indicates only the general need for skills development,
including self-education [3].
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In contrast to domestic standards, ISTA 1210 “Professional Competence”
for certification still recommends that internal auditors indicate their
professional competence by passing the appropriate certification and
training organized by the Institute of Internal Auditors and other professional
institutions.

The cost of thematic seminars and courses held by domestic.

Institute of Internal Auditors, quite high (Table 3).

In view of this, the internal audit services of executive bodies in the
conditions of limited funding, as a rule, do not have sufficient budgetary
resources under CECE 2282 “Separate measures for the implementation
of state (regional) programs not classified as development measures” for
employees to pass certification and advanced training [3].

In practice, the main way to ensure continuous professional development
of internal auditors is self-education and participation in trainings, seminars,
teaching aimed at advanced training, conducted by the Department of
Harmonization of Public Internal Financial Control of the Ministry of
Finance of Ukraine [3].

A positive aspect is the participation of Dutch experts in these events
based on bilateral cooperation between the Ministry of Finance of Ukraine
and the Ministry of Finance of the Kingdom of the Netherlands.

However, a comparison of the actual number of internal auditors in the
executive branch (more than 1,700 positions) with the average number of
specialists for which training events organized by the Ministry of Finance
(approximately 130 per year) indicate that such seminars and trainings cannot
fully satisfy the need of internal audit specialists’ advanced training [3].

In the Netherlands, in order to continuously improve internal audit,
relevant Internal Auditor Development Programs have been developed and
are in place for various categories of positions, based on the relevant I1A
programs for CIA certification [21].

To implement such a program in Ukraine, we offer a program of
mandatory training for internal audit services in terms of basic levels of
professional development, namely: for professionals with less than 3 years
of experience; specialists with more than 3 years of experience; management
of the service and heads of audit groups.

In general, the profession of internal auditor requires a wide range of
different knowledge and skills.
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Table 3

The cost of advanced training and certification provided
by the Institute of Internal Auditors of Ukraine

x Certification training
o
Topics of seminars and courses years Cost, UAH.
1 Key.success factors of the internal audit 3 3000 UAH
service
5 Besj[ practlces.for cpnductlng 1ptema1 6 5000 UAH
audits and registration of working papers
Basics of drawing up the Program for
3 | ensuring and improving the quality of 3 5000 UAH
internal audit
Basics of writing recommendations based
4 on the results of the internal audit 3 3 000 UAH
Evaluation of internal audit activities. How
5 [to pre;par.e for an external evaluation of IA 12 10 000 UAH
function: a program to ensure the quality
and improvement of A function
6 The main topics of IT audit — what and 6 5000 UAH
how to check?
7 The evaluation of the effectiveness of the 6 5000 UAH
internal control system
] Busmqss processes: class1ﬁ_cat_10n, . 6 5000 UAH
regulation description, use in internal audit
9 Spemahzed course on issues internal audit, 24 20 000 UAH
internal control and risk management
CIA Certification (Certified Internal Auditor)
. S $230 without discount $115
1 | Certificate registration fee for members of 1A
s $395 without discount $280
2 | Registration fee for the 1st exam for members of 1A
$345 without discount $230
3 |- for the 2nd and 3rd exams for members of TTA
4 | Membership fee equivalent $60 for a year
5 | One-time membership fee equivalent $25
Source: [3]
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In order to perform the duties successfully, an internal audit specialist
must, in addition to knowledge in the field of audit (organization, principles
of operation, methods and approaches), have sufficient communication
and organizational skills, have conceptual tools for management
processes and be knowledgeable in the field of accounting, finance, IT,
law, procurement, etc. [3].

Financial support for any sector of the economy provides part of the
funding from budget allocations. The components of the salary (salary,
surcharge for the rank of civil servant, for years of service) are determined
by the relevant resolutions of the Cabinet of Ministers of Ukraine on wages.
However, as practice shows, in the absence of vacancies in a separate
structural unit of internal audit of the regional state administration, due to
which additional budget savings are possible, the salary of an internal audit
specialist may be even lower than a specialist of another structural unit
or apparatus of regional state administration. This is certainly a significant
risk for attracting and retaining specialists of the appropriate level of
qualification and as a consequence of ensuring the appropriate quality of
internal audit.

Given the relatively high requirements for the qualifications of internal
audit specialists, the wage level and material incentives, the staff of this
service should promote the recruitment of highly qualified employees.

6. Conclusions

Thus, internal audit is an assessment of the activities of the enterprise
in order to provide its owners and management with prompt and unbiased
information about the general condition of the entity and the prospects for
management decisions. We believe that internal audit should be subordinated
to the owners of the company, but the information the internal auditors will
provide them, in parallel, should also be provided to management. The
reason for the development of internal audit in Ukraine was the creation
of enterprises with different forms of ownership and the inability of the
traditional command-and-administrative system to perform its functions in
the transition to market conditions.

Problems of formation and development of internal audit in Ukraine are,
firstly, the lack of a central independent body whose competence should be
the regulation of internal audit at the macro level, ie the development of
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standards, guidelines for this type of audit, and secondly, the lack of internal
documents on activities of internal auditors.

It is determined that improving the quality of internal audit is provided
in the process of continuous professional development and training of
employees. Using the presented 7-level model of levels of internal auditors’
professional competence, based on Bloom’s taxonomy will allow to structure
the thinking levels and skills of internal audit specialists, understand the
need for critical thinking by the head of the internal audit department and
directly by employees. In the process of research to facilitate the recruitment
of highly qualified employees, the need to ensure an appropriate wage level
and material incentives for employees of internal audit services was proved,
which is justified by rather high requirements for qualification of internal
audit specialists and the level of tasks assigned to the unit.
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Abstract. The financial condition of an entity depends on many factors,
the most important of which is financial independence, which is the
guarantor of a positive financial result, ie profit.

The object of research is the system of accounting and taxation of
performance. The subject of the research is theoretical-methodical and
scientific-practical principles of accounting and taxation of financial results
of enterprises by its types.

Theoretical and methodical bases of scientific research became
general scientific and special methods: abstract-logical (for theoretical
generalizations of research results and formulation of conclusions); statistical
research, in particular, comparisons (to analyze the financial performance
of a limited liability company); tabular (for clarity of presentation of the
material), grouping (to summarize the results of the study), hypotheses and
assumptions (to justify their own opinion).

The information base of the research was the legislative and bylaws
of Ukraine, financial statements of the business entity, publications in
periodicals, monographs, works of domestic authors, Internet resources.

The purpose of the research is to substantiate the content of financial
results as an accounting category and to disclose the practice of their
accounting and taxation in order to make proposals to improve the
accounting support for the formation of results of activities.

In order to manage financial results, the internal and external factors
influencing their formation are characterized.

According to the results of a thorough study of the legal framework
and scientific opinions expressed his opinion on the essence of the studied
category: financial results — is the final indicator of the enterprise, which is
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determined by comparing income and expenses by its types and manifests
itself as net profit (positive result) or uncovered loss).

Two basic approaches to the calculation of financial results of the
enterprise, which have some variations in different countries, are revealed.

It is proved that the correctness of the formation of the financial result
of the enterprise depends on the reliability and objectivity of recognition,
evaluation, classification and methods of accounting for its constituent
components — income and expenses, in terms of classification features of
economic activity.

The classification groups of income and expenses are revealed and the
method of their accounting is characterized. The complexity of accounting
for the financial result of the activity is clarified. Modern approaches to
determining financial results do not ensure the quality of information
needed to make management decisions. Today there is some inconsistency
in the classification of activities and sub-accounts of accounting, which are
formed and determined financial results. This, in turn, makes it impossible
to assess business risks and make objective decisions.

In order to ensure the formation of objective information for the analysis of
the results of the enterprise and rational decisions, it is proposed to determine
the only classification characteristics of the results of its activities and clearly
define the composition of sub-accounts to account 79 «Financial results».

It is proposed to develop a clear mechanism for determining the income
tax and assigning it to financial results — to specific sub-accounts of
account 79 «Financial resultsy.

1. Introduction

Businesses operate in order to meet the needs of stakeholders and obtain
a positive financial result. The financial result will be the main reflection
of the efficiency of economic activity. The formation of financial results
of enterprises is directly due to their operating activities, which are related
to the production and sale of products, goods, services and works. That is,
the definition of financial results for each company has its own industry
specifics. In modern business conditions, the formation of financial results
is influenced by a number of socio-economic factors.

Theoretical and practical bases of accounting and taxation of performance
are revealed in the works of domestic scientists: Vakulchyk O.M.
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[3], Havrylenko O.Ye. [4], Dombrovska N.R. [6], Zadorozhnyi Z.M. [7],
Ishchenko Ya.P. [9], Koval N.I. [9], Melen O.V. [11], Moroz Yu.Yu. [14],
Selivanova N.M. [24], Protasova Ye.V. [3], as well as the author’s own
research [9; 21].

Given the scientific achievements of scientists, it should be noted the
lack of a common understanding of the nature of financial results and clarity
in the methodology of their accounting and taxation.

The purpose of the research is to substantiate the content of financial
results as an accounting category and to disclose the practice of their
accounting and taxation in order to make proposals to improve the
accounting support for the formation of results of activities.

2. The economic essence of financial results

Different groups of stakeholders are interested in the final financial
result of the company and in the objective information about the financial
results. Owners (founders, participants, shareholders) are interested
in gaining income on corporate rights and increasing corporate rights,
which directly depend on the amount of income of the investment object.
The financial reward of employees of the enterprise also depends on the
effectiveness of the enterprise. Realization of intentions of cooperation of
contractors with the enterprise in the market environment also depends
on indicators of its profitability. An interested party in the profitability of
enterprises is the state in the face of tax authorities, as part of the profits
of the enterprise through the mechanism of taxation is available to the
state [9, p. 258].

The topic of accounting for financial results is always relevant and
controversial for many scholars in the field of accounting and business
management. Studying scientific publications on this topic, there is
a lack of uniform interpretation of the concept of «financial resultsy»,
mainly considered the concepts of «profity, «loss», «income» and
«expensesy.

«Financial result» has many different interpretations. The content
depends on the purposes studied in the process of economic activity, on
the category of user of accounting data for which the financial result was
identified, and on the set of accounting techniques possessed by one or
another accounting system [11, p. 1386].
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The essence of financial results in the general economic sense is
characterized as a result of comparing revenues of the reporting period with
costs. Also, income can be equated to the consumer value of products, and
costs — with their actual value [2, p. 34].

Financial results are an indicator of the effectiveness of economic
activity of the organization, which is calculated by comparing income and
expenses, which is in the form of profit or loss [3, p. 163].

Successful, in our opinion, is the definition: financial results — a
monetary indicator of the effectiveness of economic activity of the entity
by comparing certain income and expenses incurred to obtain them, which
can be presented in the form of profit or loss [15, p. 21].

The set of the most significant factors influencing the formation of
financial results of economic entities is divided into internal and external
(Figure 1).

It is obvious that the management of financial results involves the study
and use of those factors that most significantly affect the results of economic
and financial activities of the enterprise and the adoption and implementation
of such decisions that would increase revenue and reduce costs [25, p. 165].

The financial result in the modern sense is considered as:

1) change in the amount (increase or decrease) of equity;

2) profit or loss;

3) change in the value of net assets of the enterprise;

4) the result of comparing income and expenses;

5) additional value created in the process of production and
implementation of financial and credit transactions;

6) the result of the statutory activities of the enterprise (revenue minus
the cost of production and sales);

7) the price of capital and other factors of production [23, p. 118].

It is almost impossible to cover and reveal the whole essence of the
economic content of financial results in one holistic concept. After all, all
views and opinions explain a certain aspect of the concept of financial results
and deserve attention. But concluding, we can say that the comparison of
income with expenses in a certain period reveals the general economic
content of financial results [2, p. 35].

Based on the above, it can be argued that the main elements of the
financial result are income and expenses.
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Figure 1. Factors influencing the formation
of financial results of economic entities

Source: [1, p. 1294]

This is due to the fact that no normative document contains a definition
of this category. Instead, the National Regulation (Standard) of Accounting
(NP (S) BU) 1 «General requirements for financial reporting», contains its
integral components:

— income — an increase in economic benefits in the form of an increase
in assets or a decrease in liabilities, which leads to an increase in equity
(except for the gaccountth of capital through contributions from owners);

— costs — a decrease in economic benefits in the form of a decrease in
assets or an increase in liabilities, which leads to a decrease in equity (except
for a decrease in capital due to its withdrawal or distribution by owners);

— profit — the amount by which income exceeds the associated costs;

— loss — the excess of the amount of costs over the amount of income for
which these costs were incurred [17].

Scholars are right that profit is a part of income from various activities
of the enterprise (main, other operating, investment, financial and other),
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which remains after covering the costs incurred to obtain this income, and
loss — part of the costs that exceeds the income from various activities of the
enterprise (main, other operating, investment, financial and other), to obtain
which these costs were incurred [4, p. 35].

Thus, in the concept of accounting, the financial result can be
characterized from three positions:

1) as the difference between the magnitude of income and operating
expenses for the comparable reporting period;

2) as a change in the amount of resources of the enterprise during the
reporting period;

3) as an increase in equity for the relevant reporting period.

Given the conditioned and own research [monograph income], it is
proposed to define the concept of «financial results» to combine three
components — the essence, content and form of manifestation (Figure 2).

Thus, financial results are the final indicator of the enterprise, which
is determined by comparing income and expenses by its types and is
manifested as net profit (positive result) or uncovered loss (negative result).

The correctness of the financial result of the enterprise depends on
the reliability and objectivity of recognition, evaluation, classification
and methods of accounting for its constituent components — income and
expenses, in terms of classification features of economic activity.

It is worth noting that income and expenses are important and at
the same time complex categories of the economy. The problem of
interpretation, evaluation and recognition is not unique to domestic
accounting practice.

I

Essence I The result of the enterprise activity

2

=

172}

o

Tt: | Content I — Income, expenses by type of activity
2

<

£

23 Form of L Profit (loss)

manifestation

Figure 2. The concept of financial results for accounting purposes

Source: author's interpretation
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Thus, on January 1, 2018, International Financial Reporting Standard
(IFRS) 15 “Income from Contracts with Clients” came into force, replacing
International Accounting Standard 18 “Income”. IFRS 15 defines: income
is an increase in economic benefits during the reporting period in the form
of income or an improvement in assets or a decrease in liabilities, which
leads to an increase in equity, except for an increase in equity associated
with contributions from equity participants [13].

The definition of revenue in the National Accounting Regulation
(NAR) 1 “General Financial Reporting Requirements” is similar to the
interpretation of revenue proposed in IFRS 15 “Revenue from Contracts
with Customers”. According to NP (S) BU 1, income is interpreted as an
increase in economic benefits in the form of inflows of assets or a decrease
in liabilities that lead to an increase in equity (excluding capital gaccountth
due to owners’ contributions) [17].

However, NP (S) BA 15 «Incomey stipulates that income is recognized
when an asset increases or a liability decreases, which causes an increase in
equity (except for capital gaccountth due to contributions from participants
of the enterprise), provided that the assessment income can be reliably
determined [18].

Therefore, the determination of income according to international and
national accounting standards is related to the receipt of economic benefits.

According to the Law of Ukraine «On Accounting and Financial
Reporting in Ukraine», economic benefit is a potential opportunity for an
enterprise to receive cash from the use of assets [22].

Each entity incurs appropriate costs to generate revenue. Therefore, they
are no less important component of the financial result and.

It should be noted that there is no separate standard that regulates the
definition and procedure for recognizing costs in International Accounting
Standards. Instead, the definition of costs is given in the Conceptual Basis
of Financial Reporting, according to which costs are a decrease in assets
or an increase in liabilities, resulting in a decrease in equity, except as a
result of distribution to holders of equity requirements [10]. Analyzing
NP (S) BA 1, there is an almost identical interpretation of costs: costs — a
decrease in economic benefits in the form of a decrease in assets or increase
in liabilities, which leads to a decrease in equity (except for a decrease
in capital due to its withdrawal or distribution by owners) [17]. Costs are
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recognized in accounting as a decrease in assets or an increase in liabilities,
provided that these costs can be measured reliably [19].

The term «expendituresy is related to the term «cost». However, they are
not identical and need to be distinguished.

In this regard, it is reasonable to say that the cost of production is an
independent economic category, which expresses a complex system of
economic relations between economic entities in the process of production
and circulation of products. At the same time, the cost as an indicator
of economic activity shows the costs of a particular enterprise for the
production and sale of certain products in cash, which gives grounds to
draw conclusions about the effectiveness of the production potential of the
business entity [6, p. 136].

Given the provisions of these regulations, it can be argued that the receipt
or reduction of economic benefits depends on the nature of operations
(Table 1).

Today there are two basic approaches to calculating the financial results
of the enterprise, which have some variations in different countries:

1) the method of comparing income and expenses (cost-output method) —
involves determining the profit (loss) in accordance with the principle ofaccrual
and compliance of income and expenses, ie as the difference between income
and expenses of the reporting period. This method involves comparing
income with the costs incurred to obtain this income.

2) the method of comparing capital (or the method of changing net
assets) — involves determining the increase in equity in the reporting period
as the difference between the amount of equity at the end and beginning of
the reporting period, ie calculates the difference, and if equity increases at
the end of the reporting period the company makes a profit, and if on the
contrary —a loss [11, p. 1387].

Usually the calculation of the financial result is carried out by the
method of «cost — output». The financial result for the reporting period is
determined by comparing the income of the reporting period and the costs
incurred to obtain these revenues. In this case, income and expenses are
reflected in the date of their occurrence, and not on the date of receipt or
payment of funds.

Given the above, we analyze the financial performance of the agricultural
enterprise (Table 2).
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Table 1

Operations that cause receipts or reductions of economic benefits

Receipts

Reduction

receipt of cash from the sale of goods
(works, services, other current assets)

transfer of funds for the purchase of
goods (works, services)

cash inflows in the form of interest,
dividends, etc.

payment of dividends, interest on the use
of assets

repayment of receivables by buyers

the emergence of accounts payable to

counterparties

Source: substantiated by the author

Table 2
Analysis of financial results of Khmilnytske LL.C
2018, 2019, 2020, Deviation, +/-,
Indexes thousand | thousand | thousand thousand UAH
UAH UAH. UAH  |2020/2018 | 2020/2019

Net income from sales

of products (goods, 1690937 | 781959 944144 -746793 | +162185
works, services)

Cost of goods sold 1675741 742178 993821 -681920 | +251643
Gross profit 15781 39781 49677 | +65458 | +89458
Gross loss

Other operating 3200932 | 159692 | 285574 | -2915358 | +125882
income

Administrative 21635 | 22313 | 21057 578 -1256
expenses

Selling expenses 103901 92352 83921 -19980 -8431
Other operating expenses | 74271 47133 69057 -5214 +21924
Financial result from

operating activities: 136321 37675 61862 -74459 +24187
profit

Other financial income 25226 6128 214 -25012 -5914
Financial expenses 88520 97722 83921 -4599 -13851
Pre-tax financial result:

profit 73027 53919 21845 | +94872 | -32074
loss

Net profit 73027 | 53919 | 21845 | +94872 | -32074
Net loss
Source. according to the company s financial statements
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According to Table 2, the following conclusions can be drawn: the
main part of the financial result is related to operating activities; there is a
negative financial result — loss; loss is associated with a decrease in net sales
revenue and an increase in the cost of goods sold.

Note that the financial result is not only the final performance of the
company for the year, but also information for further management
decisions.

Therefore, it is important for users of financial statements to know
not only the amount of profit or loss, but also what activities (operating,
financial, investment) results.

3. Classification of financial results by type of activity

Determining the financial result of the activity must take into account
the classification of income and expenses.

Recognized income is classified in accounting by the following
groups [18]:

— income (revenue) from sales of products (goods, works, services) — is
the total income (revenue) from sales of products, goods, works or services
without deducting discounts, refunds of previously sold goods and indirect
taxes and fees, value added tax cost, excise duty, etc.);

— net income from sales of products (goods, works, services) — is
determined by deducting from income from sales of products, goods, works,
services, discounts, the value of returned previously sold goods, income
under contracts owned by customers (principals, etc.), and taxes and fees;

— other operating income — include the amount of other income from
operating activities of the enterprise, except for net income from sales of
products (goods, works, services;

— financial income — includes dividends, interest and other income
received from financial. investments (except for income, which is accounted
for using the equity method);

— other income — includes income from the sale of financial investments;
income from non-operating exchange differences and other income that
arises in the course of economic activity, but not related to the operating
activities of the enterprise.

Recognized by the company costs in accounting are classified into the
following groups [19]:
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— cost of goods sold (goods, works, services) — consists of the production
cost of products (works, services), which was sold during the reporting
period, unallocated fixed overhead costs and excessive production costs;

— overhead costs — costs of production management;

— administrative costs — include the following general expenses for the
maintenance and management of the enterprise;

—marketing costs — costs associated with the sale (marketing) of products
(goods, works, services);

— other operating costs — include costs of depreciation of inventories,
maintenance of socio-cultural facilities, recognized fines, penalties,
penalties, etc.;

—financial expenses — interest expenses (for the use of loans received, for
bonds issued, for financial leases, etc.) and other expenses of the enterprise
related to boraccountings;

— other costs — costs that arise during the activity (except for financial
costs), but not directly related to the production and / or sale of products
(goods, works, services).

Accordingly, when determining the financial results, a comparison of
income and expenses of each activity (Table 3).

At the same time, NP (S) BA 1 defines ordinary activities and main
activities. Thus, ordinary activity — any main activity of the enterprise, as
well as operations that provide it or arise as a result of its activities, and
the main activity — that associated with the production or sale of products
(goods, works, services) that is the main purpose of the enterprise and
provides the bulk of its income [17].

That is, the guiding indicator of the main activity is the product of a
separate production process, which completes the complex production
process.

In order to determine the informativeness of data on the results of
business entities, we describe the procedure for forming the financial result
in the «Statement of financial performance» («Statement of comprehensive
income») (Table 4).

Given the results of the study, we can note the diversity in the comparison
of income and expenses and attributed them to the relevant activities. In
the form of the «Report on financial results» the results from financial
and investment activity are not separated by separate articles. This in turn
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Table 3
Classification of financial results by the type of activity

Income | Costs

Operating activities — the main activities of the enterprise, as well as other activities
that are not investment or financial activities

income (revenue) from sales of products | cost of goods sold (goods, works, services)
(goods, works, services) (account 70); | (account 90);

other operating income (account 71) overhead costs (account 91);
administrative expenses (account 92);
selling expenses (account 93);

other operating expenses (account 94)

Investment activity — the acquisition and sale of non-current assets, as well as those
financial investments that are not part of the cash equivalents (cash)

income from participation in capital losses from equity participation (account 96);
(account 72); other expenses (account 97)
other income (account 74)

Financial activity — an activity that leads to changes in the size and composition
of equity and debt capital of the enterprise

other financial income (account 73) | other financial expenses (account 95)

Source: formed by the author for [8; 17]

raises many controversial issues in the practice of accounting for financial
results. Note that the calculation of the financial result must be organically
integrated with the information system of accounting accounts.

Currently, the system of accounting accounts to reflect the financial
result provides for the use of the following accounts [8]:

1) Accounts of class 7 «Income and results of activities» are designed to
summarize information on income from operating, investing and financing
activities of the enterprise. The composition of income and the procedure
for their recognition are determined by the relevant provisions (standards)
of accounting. The accounts of this class during the reporting year on the
loan reflects the amount of total income together with the amount of indirect
taxes, fees (mandatory payments) included in the sale price, debit — monthly
reflection of the appropriate amount of indirect taxes, fees (mandatory
payments), annual or monthly transfer of the amount of net income to
account 79 «Financial results» [8].

2) To summarize information on operating, investing, financing and
other ordinary activities, enterprises use Class 9 “Operating Expenses”
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Table 4
The order of formation of the financial result and total income in the
«Statement of financial performance» («Statement of total income»)

Section I. Financial results

Net income from sales of products — Cost of goods sold (goods, works,
(goods, works, services) (series 2000) services) (account 2050

Gross profit (series 2090) / loss (series 2095)

— administrative expenses (account 2130)
+ other operating income (account 2120) |- selling expenses (account 2150)
— other operating expenses (account 2180)

Financial result from operating activities: profit (series 2190) / loss (series 2195)

+ income from participation in capital — financial costs (number 2250)
(number 2200) — losses from equity participation
+ other financial income (series 2220) (account 2255)

+ other income (number 2240) — other expenses (account 2270)

Financial result before tax: profit (account 2290) / loss (account 2295)

+ income tax income (number 2300) — income tax expenses (account. 2300)
+ profit from discontinued operations — loss from discontinued operations after
after tax (account 2305) taxation (account. 2305)

Net financial result: profit (series 2350) / loss (series 2355)

Section II. Total income

Revaluation (revaluation) of non-current assets (account 2400) + revaluation
(revaluation) of financial instruments (account 2405) + accumulated exchange
differences (account 2410) + share of other total income of associates and joint

ventures (account 2415) + other total income (account 2445)

Other aggregate income before tax (account 2450)

— income tax related to other
comprehensive income (no. 2455)

Other total income after tax (account 2460)
+ net financial result (profit) (account 2350) | — net financial result (loss) (number 2355)

Total income
Source: generated by the author for [12]




Chapter «Economic sciences»

Accounts of the Chart of Accounts for Assets, Capital, Liabilities and
Business Operations of Enterprises and Organizations. The debit of
accounts of this class reflects the amount of expenses, the credit — writing
off the amount of expenses at the end of the reporting year or monthly to
account 79 «Financial results» [8].

3) At the same time, business entities have the right to use only accounts
of class 8 «Expenses by elements» (without the use of accounts of class 9
«Operating expenses») to summarize information on the costs of the
enterprise. They debit the sub-accounts of account 79 «Financial results»
amounts from the credit of accounts 23 «Production» and accounts of
class 8 «Expenses by elements» in the order of closing these accounts [8].

4) Account 79 «Financial results» is used to reflect financial results. This
account contains three sub-accounts: 791 «Result of operating activities»;
792 «Result of financial transactions»; 793 «Result of other ordinary
activities». The credit of account 79 «Financial results» reflects the amounts
in the order of closing the accounts of income, the debit — the amounts in the
order of closing the accounts of expenses, as well as the appropriate amount
of accrued income tax. The balance of the account at its closing is debited
to account 44 «Retained earnings (uncovered losses)» [8].

Thus, the credit of account 79 «Financial results» in the order of closing
the accounts reflects income, the debit — expenses.

After determining the pre-tax financial result, the accountant must
calculate and debit the amount of income tax on account 79 «Financial
resultsy, if the entity is a payer of such tax.

Sub-account 641 «Tax calculationsy» in the context of the analytical
account «Income tax calculationsy is assigned to account for income tax
calculations. The credit of the analytical account «Calculations for income
tax» reflects the accrual of income tax, the debit — transfers to the budget.

Account 98 «Income Tax» is also used. This account records the amount
of income tax expenses, which consists of current income tax, taking into
account the deferred tax liability and deferred tax asset and is determined
in accordance with NP (S) BU 17 «Income Tax». The debit of the account
reflects the accrued amounts of income tax, the credit — inclusion in the
financial results of account 79 «Financial results» [8].

In addition, the chart of accounts for the conduct of operations to reflect
income tax designated a number of other accounts, namely [8]:
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— 17 — in the case of accrual of current income tax with the reflection of
deferred tax assets;

— 54 — in the case of accrual of current income tax due to the write-off of
previously accrued deferred tax liabilities.

Accounts 17 and 54 are designed to reflect the temporary difference
between the amount of income tax arising from the mismatch between the
amount of income from accounting and income that is subject to taxation.
These accounts will be available only to those economic entities that, in
accordance with the Tax Code of Ukraine, are required to adjust the financial
result according to accounting data for tax differences that may arise in
connection with determining the tax base according to tax calculations.

Therefore, the «Financial results» finally formed on account 79
are debited to account 44 «Retained earnings (uncovered losses)» by the
following accounting entries:

— when making a profit: debit 79 credit 441 «Retained earningsy;

— upon receipt of loss: debit 442 «Uncovered losses» credit 79.

It is objective to believe that the final financial result (profit or loss)
of the enterprise consists of the financial result from operations that are
the subject of its core business, other operating, financial and investment
and which together constitute ordinary activities, as well as extraordinary
events [14, p. 138].

The above material confirms the complexity of accounting for the
financial result of activities. Modern approaches to determining financial
results do not ensure the quality of information needed to make management
decisions. Today there is a certain inconsistency in the classification of
activities and sub-accounts of accounting, which are formed and determined
financial results (Table 5). This, in turn, makes it impossible to assess
business risks and make objective decisions.

The generalized data in Table 5 show that income and losses from
equity participation are written off to the sub-account «Results of financial
transactionsy, although in essence they relate to investment activities.
Therefore, there are different opinions about the objectivity of the formation
of information on sub-accounts 792 and 793.

Research outlines a number of shortcomings in the system of accounting
for financial results and substantiates approaches to their improvement.

There is no consensus among scholars on the reflection in the accounts
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Table 5

Methods of accounting for the financial result of the enterprise in
accordance with the requirements of the Instruction
on the application of the chart of accounts

Activity

Display in accounting accounts

Debit

Credit

791 «Results of
operating activities»

70 «Income from salesy,

71 «Other operating income»

791 «Financial resultsy

791 «Financial results»

90 «Cost of salesy,

91 «Overhead costsy,

92 «Administrative costs»,

93 «Sales costsy,

94 «Other operating expenses»

791 «Financial results»
(for enterprises that use
only 8th class accounts)

23 «Productiony,

80 «Material costsy,

81 «Labor costsy,

82 «Contributions to social
activitiesy,

83 «Depreciationy,

84 «Other operating expenses»

792 «Results of
financial transactions»

72 «Income from equity

792 «Result of financial

participationy, transactionsy

73 «Other financial

incomey

792 «Result of financial 95 «Financial expenses»,
transactionsy» 96 «Losses from equity

participation»

792 «Result of financial
transactionsy (for
enterprises that use only
Class 8 accounts

85 «Other expenses» (in terms
of financial expenses)

793 «Result of other
activities»
Activity

74 Other income

793 «Result of other activities»

793 «Result of other
activities»

97 «Other expenses»

793 «Result of other
activities» (for enterprises
that use only 8th class
accounts)

85 «Other expenses» (in part of
expenses related to investment
and other activities)

Source: generated by [8]
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of income, expenses and financial performance of the enterprise. However,
all the authors have an unequivocal opinion on the need to detail the
accounting on accounts 79 «Financial results» and 44 Retained earnings
(uncovered losses) [24, p. 47].

Moroz Yu.Yu. proposes to make changes to the composition of its
sub-accounts of account 79 «Financial results»: 791 «Result of operating
activities», 792 «Result of other operating activities», 793 «Result of
financial activities», 794 «Result of investment activities», 795 «Result
of extraordinary events», that is necessary to eliminate inconsistencies
between the needs for information on activities and the existing method of
its formation [14, p. 139].

Another approach is proposed [7, p. 232] to carry out in the context of
the following sub-accounts and analytical accounts of the first order:

— 791 «Financial result from operating activitiesy;

— 7911 «Financial result from operating activitiesy;

— 7912 «Financial result from other operating activities»;

— 792 «Financial result from financial activities»;

— 793 «Financial result from investing activitiesy;

— 7931 «Financial result from equity participationy;

— 7932 «Financial result from other investment activities».

According to the authors, this approach will help to more accurately
determine the financial results of individual activities.

With regard to income and expenses, and accordingly the results of their
comparison, resulting from unforeseen (extraordinary) transactions, income
is reflected in sub-account 746 «Other income», and expenses — in sub-
account 977 «Other operating expenses». There are no clear regulations in
the accounting standards and instructions to the chart of accounts.

The reason for this in 2013 was the removal from the Chart of Accounts
and Instructions for its application of accounts 75 «Extraordinary incomey
and 99 «Extraordinary expenses», as well as the removal from the name
of sub-account 746 «Other income from ordinary activities» words «from
ordinary activities «, And from sub-account 977 «Other expenses of ordinary
activities» — the words «ordinary». It should be noted that the explanations
given in the new titles of sub-accounts 746 «Other income» and 977 «Other
operating expenses» were not changed. That is, the explanations do not say
that these sub-accounts summarize extraordinary income and extraordinary
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expenses, respectively. This fact often in practice leads to unclear situations
that cannot be legally resolved [7, p. 230].

In this regard, scientists propose to account for costs and revenues related
to emergencies, not only on accounts 97 «Other expenses» and 74 «Other
incomey, but also on accounts 94 «Other operating expenses» and 71 «Other
operating income» in the event that current assets («Inventories», «IBEy,
etc.) also became unusable during the emergency. The financial result of
such events will be reflected in the relevant sub-account 791 «Result of
operating activities», and not in sub-account 793 «Result of other ordinary
activities» [7, p. 235].

Another feature of the formation of the financial result is its determination
by agricultural enterprises, which is related to the norms of NP (S) BA
30 «Biological assets». Accordingly, the financial result includes: the
financial result from the initial recognition of agricultural products and
additional biological assets; financial result from the sale of inventories —
agricultural products and biological assets, which are valued at fair value
less costs to sell; the financial result from changes in the fair value of
biological assets at the balance sheet date, which are measured at fair value
less costs to sell.

In this regard, the opinion of scientists is correct [5, p. 69] that the
general method of determining financial results does not quite correspond
to the real model of market economy in the country. After all, the financial
result for farmers is to be determined not after the sale of agricultural
products, but immediately after its receipt from production. In all other
sectors of the economy, the financial result is determined at the stage of
sale, not production.

In the practice of accounting, the method provided by NP (S) BA 30 leads
to the conditionality of determining the financial results of agricultural
enterprises, as it is mostly calculated financial result from the main activity,
ie from the sale of direct product.

Among the problematic issues is the lack of in the instructional materials
on accounting the procedure for allocating income tax (sub-account 981) on
financial results — on specific sub-accounts of account 79 [16, p. 1015].

In this regard, scientists see the definition of income tax for each activity
separately: 981 «Income tax on operating activities»; 982 «Income tax on
financial activities»; 983 «Income tax on investment activities» [7, p. 232].
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The proposal of scientists is positive, because by deducting income tax
from the financial results of each of these three activities, we get a net profit
from these activities. This indicator will fully characterize the effectiveness
of each of the activities of the enterprise.

According to the results of the study, it is once again confirmed that the
information base for the management of financial results are accounting
accounts.

5. Conclusions

The magnitude of the financial result determines the possibility of
further development of the enterprise and creates a margin of financial
stability, which allows the company to respond quickly to changes in market
conditions. Therefore, the correct accounting of results by type of activity
is of fundamental importance for assessing the financial and economic
activities of the enterprise.

Characteristic essential features of income and expenses of the enterprise
create the basis for their classification and grouping by individual articles of
the Statement of financial performance. However, the study of accounting
for financial results in practice raises many controversial issues, including
the incompatibility between the characteristics of activities, income,
expenses and the formation of financial results.

Having analyzed the theoretical foundations of the formation,
accounting and taxation of financial results of enterprises, it can be noted
that the procedure for accounting on account 79 «Financial results», which
accumulates information about financial results, does not allow prompt,
complete and objective coverage of business results. activities.

In order to improve the accounting support for the formation of financial
results, we offer:

1. At the legislative level to consolidate the interpretation of the category
«financial results»: financial results — is the final indicator of the enterprise,
which is determined by comparing income and expenses by its types and
manifests itself as net profit (positive result) or uncovered loss (negative
result). This will provide an understanding of the nature of the studied
category in its essence, content and form of manifestation.

2. To determine the only classification characteristics of the results of
activities by its types with a clear definition of the composition of sub-
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accounts: 791 «Financial result from operating activities», 792 «Financial
result from other operating activities», 792 «Financial result from financial
activities»; 793 «Financial result from investing activities». This will
ensure the formation of objective information to analyze the results of the
enterprise and make rational decisions.

3. To develop a mechanism for determining the income tax and assign
it to financial results — to specific sub-accounts of account 79 «Financial
resultsy.
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Changes in tax legislation, the introduction of digital technologies
have necessitated theoretical research and disclosure of the content of the
definition of «tax control». The subject of the study is the economic content
of the definition of «tax control» in terms of expanding information flows
and digital data processing technologies.

The necessity, role and essence of control are considered. Emphasis
is placed on the fact that financial relations cannot exist without proper
state financial control, the importance of which is manifested in one of the
important functions of the financial management process, which ensures the
sound functioning of the entire financial system.

The purpose of the article is to substantiate the need, importance and
essence of tax control in a situation where there is a constant reform of
control activities of the state in general and tax control in particular, which
requires systematic analysis and generalization.

It is proved that tax control, as a separate type of activity, has all the
features of financial control and at the same time it has specific features that
are manifested in a narrower area — the implementation of tax legislation of
Ukraine. However, it is noted that both sides of tax control are in a relationship.

The legislative definition of the term «tax control» is considered as a
guide, which should greatly simplify the process of assessing the activities
of tax authorities to mobilize taxes and fees to the budgets of all levels.
However, every year there are changes associated with the transformation
of the economy, new tools of tax control, so in our opinion, tax control in
the current conditions of the TCU is considered as an independent area of
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mandatory public financial control, the main purpose of which is control
of compliance with tax legislation in the field of taxes and fees, which is
implemented by conducting in-house, documentary and factual inspections
of business entities and the implementation of digital tools of tax control to
prevent and eliminate violations of tax discipline.

The research methodology is the theoretical generalization and
implementation of a consistent analysis of conceptual approaches to the
interpretation of the definition of «tax control» in regulations and scientific
papers. It is noted that tax control, as a specific area of public financial
control, is given considerable attention in scientific sources and regulations of
Ukraine and other countries, along with this it is justified that the relevance
of this issue sphere of tax control, the number of forms, methods and ways
of its implementation is increasing, and in the conditions of digitalization the
procedures for its implementation are being improved, the legislative regulation
of taxation is constantly changing, and hence of tax control. The concept of «tax
control» has been clarified, which at the theoretical level allows to expand its
functional purpose in accordance with the practical activities of tax authorities.

The process of formation and development of tax control in Ukraine
is not completed, which is due to further improvement of the taxation
system. The process of tax control is considered as a set of stages of its
implementation, depending on the purpose, objectives and scale. The stage
of tax control is a part of the process that has its stages. Stages of tax control
are characterized by a number of components.

In the domestic scientific opinion there is a wide range of approaches to
the functions of tax control, each of which deserves attention, however, in
our opinion, the functions of tax control should be unified and considered
in two directions, namely: basic (fiscal, regulatory, preventive and control)
and additional (accounting, analytical and legal).

The conclusion of the study is: the author’s consideration of the main
theoretical aspects of the concepts of «control», «public financial control»
and «tax control» as part of public financial control; theoretical analysis
of different approaches to the interpretation of the definition of «control»,
«tax control»; research of the stage of state financial control and tax
control; determining the stages of formation of tax control and the main
and additional functions of tax control, which will ultimately contribute to
further research and development of the theory of tax control.
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1. Beryn

JieBuM 3ac000M JEp)KaBHOTO PETYITIOBAHHS PO3BUTKY CKOHOMIKU
B YMOBaX PUHKOBHX BiTHOCHH BHUCTYMAIOTh MOJATKH, SIKi € OCHOBHUM
010/KETOY TBOPIOIOYHMM JIKEPEJIOM Ta MPUUMAIOTh 0e3M0CEepeHI0 y4acTh
Yy PO3MOILIl AOXOAIB OJEPKAHUX IOPUIUYHUMHU 1 (PI3UYHUMHU OCOOAMH.
Peanizanis dickanpHOi (yHKLIT JepKaBu 3M1HCHIOETHCS Yepe3 MOJaTKOBY
MOJITUKY — CHCTEMY 3aXOJiB IOJ0 BHUPIIICHHS MEBHUX 3aBIaHb, OCTaB-
JICHUX TIepe/ CYCIiJIbCTBOM, 32 JIOTIOMOTOK) MOJATKOBOI CUCTEMHU KpaiHH.
ITomaTtkoBa cructema YKpaiHM BKIIOUA€ TaKi CKIIAIOBi: CHCTEMY OIOMNATKY-
BaHHS (TIepeTiK TOIaTKIB 1 300piB Ta MEXaHI3M 1X pO3PaxyHKY 1 CIIPABIISTHHS
JI0 OFOJDKETIB YCIX PIBHIB) Ta CUCTEMY OpraHi3ailii KOHTPOJIIO 3a aaMiHi-
CTPYBaHHSM IMOJATKIB 1 300piB. SK OlHA, TaK 1 Apyra CKJIAJ0BI MOJATKOBOT
CHUCTEMH MArOTh CTPHXKHEBE 3HAYCHHS Y (OPMYBaHHI JIOXOIIB OFOIDKETY
kpainn. [lomo apyroi ckimagoBoi — MOAATKOBOIO KOHTPOJKO, BOHA BUCTY-
Ta€ 3aBEPIIATBEHOI0 CTAIEI0 MPOIECY YIIPABIIHHS Ta MiAIPYHTSIM JUIS IPHU-
HHATTA yNpaBIiHCHKUX PIlICHb.

Crarra 67 Konctutyuii Yikpainu 3akpiruitoe 000B’s130K KOXKHOTO TI'pO-
MaJiHUHA CIIJIA4yBaTH MOAATKH 1 300pH B MOPAAKY 1 po3Mipax, BCTAHOB-
neHux 3akoHoM [1]. TImaTHUKK MOAATKIB MOCTIHHO 3HAXOASTH Pi3HI CIIO-
co0u mpuxoBaHHA 00’ €KTiB onofarkyBanHs (ckpyTku I1/]B Ta konBeprariii,
3apobiTHa MJIaTa y KOHBEPTax, 30MTKU ACP>KaBHUX I AIPHEMCTB, OQIIOPH
TOIIO), IO MAa€ HETAaTUBHUK BIUIMB Ha (hopMyBaHHs JT0X0liB JlepkaBHOTO
Oromkety Ykpainu. Tak 3a miicyMkaMu pe3yJIbTaTiB JOCTIKSHHS Ta MPpo-
BEJICHOTO TMiJpaxyHKy ekcrepramMu Odicy MpoCTHX pillieHb Ta pe3ylibra-
TiB BCTAHOBIICHO, 1110 cTaHoM Ha 2021 p. OromkeT YKpaiHu BTpaTHB MOHAJ
37 mapa o, CIHIA BHacminok kopyniiiaux Aii [2]. O0csaru TIHBOBOT KO-
HOMIKHM B YKpaiHi 3a octanHi 11 pokiB BapiroroTbesi B Mexkax Big 36% (y
2010 p.) mo 30% (y 2020 p.) obcsary odiuiitnoro BBII [3]. Takum unHOM,
3HAUHA KUIBKICTh NPABOMOPYILEHb, Y TOMY YHCII YXWJICHHS BiJ CIaTH
MOJIaTKIB — CTAHOBJIATH €KOHOMIUHY 3arposy Jepxasi. Ha nuisxy nomepe-
JUKCHHSI Ta 3YMHHEHHS MOJAaTKOBUX MPAaBOMOPYIICHb CTOITh MOJATKOBHIA
KOHTPOJIb.

MeTor JOCHI/DKEHHST € OOTPYHTYBAaHHS HEOOXINHOCTI, 3HA4YCHHS Ta
CYTHOCTI IOJIaTKOBOTO KOHTPOJIIO B YMOBAX, KOJH 3IIHCHIOETBCS TIOCTIiHE
pedopMyBaHHsI KOHTPOJIBHOT JISUTLHOCTI JISPKaBH B IIIJIOMY Ta TIOJaTKOBOTO
KOHTPOITIO 30KpeMa, SIKe TIOTpeOy€e CHCTEMHOTO aHAi3y Ta y3araJbHEHHS.
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2. [logaTkoBUii KOHTPOJIb B CHCTEMi
Jep:KaBHOTO (PiHAHCOBOTO KOHTPOJIIO

JOCIiDKEHHS TIOHSTTSI «ITOJATKOBUI KOHTPOJbBY, SIK SIBHIIA CKOHOMIY-
HOT HayKH HEOOXiTHO MPOBOJUTH Y KOHTEKCTI MOHITH KOHTPOJIb, (piHaHCO-
BUI KOHTPOJIb Ta €BOJIIOLT CyTHOCTI ITOIATKOBHI KOHTPOJIb.

TepMiH «KOHTPOJIBb» Ma€ (PpaHITy3bKe MOXOKEHHS: controle — nmepesipka
a0o criocTepexeHHs 3 MeToro nepeBipku. dpaHirysske controle yTBOpHUIOCh
BiJl IATUHCHKOTO contra — MPOTHJIist 1 role — CTYTiHB BIUIMBY, 3HAYEHHS, y4acTh
y 4OMYCb. Y TaKOMY PO3yMiHHI TEpMiH «KOHTPOJIB» O3HA4aE IEPEeBipKy abo
CTIOCTEPEIKSHHS 3 METOI MPOTH/IIT YOMYCh HEOXKaHOMY B CYCIUIBCTBI.

KoHTposb — 11e 00’€KTHBHA HEOOX1IHICTh 1 BUCTYIIAE OJIHIEIO 3 YOTH-
phOX TOJOBHHX YIPABIIHCHKMX (YHKIH Ta € (DyHTAMEHTOM IpOIECY
ynpapiinag. Hi miaHyBaHHS, HI CTBOPEHHS OpraHi3alliiHUX CTPYKTYp, Hi
MOTHBAIIII0 HE MOYKHA PO3IVISIIATH Y BiPHBI BiJ KOHTPoJr0. KoHTpob 3a
pe3yiIpraTaMu CIpHsE TMONIMIICHHIO Ta ONTHMI3alii mporecis. JlepkaBa
HOpMaJIbHO (DYHKITIOHY€ Ta PO3BHBAETHCS 32 YMOBH YITKO OpPTaHi30BaHOI
CHCTEMH KOHTPOJIO 32 BUPOOHHUIITBOM, PO3IOJALIOM Ta MEPEPO3MOALIOM
Banosoro BHyTpimHb0ro npoaykty. Ilopsin 3 num ehexTUBHICTb (DYHKIT-
OHYBaHHSI Cy0 €KTIB TOCIOJAPIOBAHHS 3aJICKUTh BiJ 31MCHEHHS KOHTp-
OJTIO 32 JOTPUMAHHSIM 3aKOHIB, pillleHb, po3nopsmkeHb. Kontponas HaOyBae
Ba)KJIMBOTO 3HAUCHHS B Cy9aCHHX YMOBAX, TaK sIK 3a pe3yJIbTaTaMu KOHTp-
OJIF0 BCTAHOBJIIOETHCS €(PEKTHBHICTh NPUHHATHX PIIICHb, X JOIIIBHICTS,
CTYTIiHb BUKOHAHHS, 32 JOTIOMOTOIO0 KOHTPOIIO AeprKaBa 3aXHUINaE iHTepecH
CHIO)KMBAaYiB, BHUSBISIOTHCS MPUYMHU Ta BUHHI 0COOM 3 METOK YCYHCHHS
HETAaTUBHUX TEHJCHIIN, TPOBOAATHCS 3aXOIH IOJ0 30epeKeHHs AeprKaB-
HOTO MaifHa, 3MIHCHIOETHCS €(PEKTUBHE BUKOPUCTAHHS BUALIICHUX OIOKET-
HUX KOIITIB, MOJIMIIYETHCS (PIHAHCOBUI CTaH Cy0’€KTY TOCIIOAAPIOBAHHS,
MOMOBHIOIOTHCS JOXOU JEPKABHOTO OIO/DKETY.

[TOHATTS «KOHTPOJB B YIpPaBIiHHI» HEOOXiTHO PO3MIANATH Y TPHOX
OCHOBHHUX aCIIEKTax:

— SIK CHCTEMATH4HY Ta KOHCTPYKTUBHY AisUIbHICTH KEPIBHUKIB Ta OpPraHiB
YTIPaBIiHHSA, OJIHY 3 YIPaBIiHCHKHUX (PYHKIIIH, TOOTO KOHTPOJIB SIK AiSUTBHICTB;

— SK TJCyMKOBY CTaJil0 MPOIECY YNPaBIiHHS, CEPIICBUHOIO SKOi €
MeXaHi3M 3BOPOTHOTO 3B’SI3KY;

— SIK CKJIQJIOBY IPOIIECY PO3POOKH, IPUHHSTTS Ta peaji3allil yrpapiiH-
CBKHUX PIIIICHb.
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KonTpons ax ¢QyHKIIS yOpaBmiHHS MiIIOPSAKOBYETHCS BHPIIICHHIO
3aBJaHbh CHCTEMH YIpaBliHHSA. B 3a3HaveHild (QyHKIT KOHTPOJIb BHCTY-
TIa€ 3aBEPIIATBHAM €TarloM YIPaBIIHCHKOI TisTIbHOCTI. BiH mposBiseThes
Ha CTaJil MepeBipKy BUKOHAHHS paHillle PUHHATHX PINICHb 1 OJHOYACHO
BHCTYyIae 1H(POpMaIiiHOW 043010 I MPUUHATTS HOBUX pinieHb. KoH-
TPOJIb SIK (DYHKIIIS YIPABITIHHS 3MIHCHIOETHCS Maiike BCiMa JIepyKaBHUMH
OpraHamu Ta iX HOCaJI0BHUMU 0COOaMH.

KoHTponb € 000B’SI3KOBUM €JIEMEHTOM OyIb-KOi Tajly3i JIep»aBHOTO
ynpasniHHA. OCHOBHUM MIKHAPOJHUM HOPMATUBHUM JIOKyMEHTOM y cepi
JIep’kaBHOTO (hiHAHCOBOTO KOHTPOITIO € JIIMChKOT Aeknapaii KepiBHUX MPHH-
[UIIB KOHTPOJIO, /e CT. | [BOro JIOKYMEHTa BWU3HAYCHO, 10 OpraHizailis
KOHTPOJIO € 000B’I3KOBUM €JICMEHTOM YIPABIIHHS CyCHUTBHUMH (DiHAHCO-
BHMH KOIITaMH, OCKIJIbKM TaKe YIPaBIiHHS TATHE 32 COOO0 BiJIOBiIaib-
HICTB Tiepe cycniibeTBoM. Came 00’ €KTUBHI TOTPEOU JIepiKaBy Ta OpraHiB
MICIIEBOTO CaMOBPSIAYBaHHS y TPOIIOBHX KOIITAaX BUMAraroTh 3a0e3neUeHHs
TTOBHOTO 1 CBOEYACHOTO TX HAIXOJKCHHS Y BHIVISII TIOJATKIB 1 300piB (1HIIHX
000B’I3KOBUM IIATEKIB) 10 OFOMKETIB Ta JACPIKABHHUX IUTHOBHX (DOH/IIB.

TeopeTnuHe MOCHTIHKEHHS OAaTKOBOTO KOHTPOJIIO JOPEUHO PO3IIOYaTH
3 BU3HAYCHHS TOHSITTS «KOHTPOJIbY». /sl IIbOTO NOIIIBHO BAATHCS IO €TH-
MOJIOTIYHOTO TIIYMAUCHHS JAaHOT KaTeropii, sike 3BOAUTHCS 10 TOTO, 10 KOH-
TPOJIb € TIEPEBipKa, a TAKOXK MOCTIHHE CIIOCTEPEIKEHHS 3 METOIO MEPEBIPKH
Ta HATTSATY.

Benukuil TiyMauHUil CIIOBHUK YKpPaiHChKOI MOBH IIOAA€ TPAKTyBaHHs
nedininii KOHTPOJb y IBOX acleKTax: MepeBipka, OOMIK AisUTBHOCTI KOTO-,
4Oro-HeOy/Ib; HAIMISL 38 KMMOCh, YAMOCH; KOHTPOJIOBATH — TIEPEBIPATH
KOTO-, I0-HEeOY/Ib [4]

VY (hiHaHCOBO-EKOHOMIYHOMY CJIOBHUKY POOUTHCS aKICHT Ha Te, IO Tep-
MIiH «KOHTPOJIb» ITOXOJUTh BiJI JIATHHCHKOTO «controle» — «mepeBipka» Ta
BU3HAYCHO HOTO SIK «ii, TOB’s13aHi 3 MEPEBiPKOIO, KOHTPOIIOBAHHIMY [5].
VY BinbHill eHnukioneii Bikineaii KOHTPOIb pO3MISIAEThCS K HAIAT 32
00’€KTOM 1 MiATPUMaHHs HOTO (PYHKI[IOHYBaHHS 3T1HO 13 BCTAHOBJICHUMHU
MPUHLIMIIAMH Yepe3 3arajibHe MOPIBHSAHHS (DaKTUUHOIO CTaHy 00’ €KTy i3
CTaHOM, SIKUH HEeoOXimHO 3a0e3meyuTH. A TakoX fK OfHA 13 OCHOBHHX
¢byHKIiH cucTemu ynpasaiHHS. [1i KOHTPOIEM PO3yMIETHCS CUCTEMA CIIO-
CTCPEKECHHS 1 MEepeBipKHU mporecy (yHKIIOHYBaHHS 1 ()aKTUIHOTO CTAHY
KEpOBaHOTO 00’€KTy [6]. Y IOpUANYHIN CHIMKIIONEAii, KOHTPOJIb TPaKTY-
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€TBHCS SIK TIEPEBipKa BUKOHAHHS 3aKOHIB, PIllIEHb TOIIO. € OHIET0 3 HaBaX-
JTUBINIAX QYHKIIH IepKaBHOTO YIIpaBiHHA [7].

YV HayKoBiH JliTepaTypi KOHTPOJIb PO3IIISAAAIOTH K OJHY 13 OpM yIpaBIIiH-
CBKOI iSUTHHOCTI. 30KpeMa, HaroJIONIy€EThCs, [0 KOHTPOITh € 3aBEpPIIaTbHIM
ii eramom, IO JO3BOJISIE CIIBCTABHUTH TOCSATHYTI PE3Y/BTaTH 3 3allIaHOBA-
aumu. Ha mymky B.I. AdanackeBa, KOHTPOIb — 1€ TUISUTBHICTB 31 CIOCTe-
PEKEHHS 1 MepeBIpKH BIAMOBIAHOCTI Mpolecy (QYyHKLIIOHYBaHHS 00’ €KTa
NPUIHATAM YIPaBIiHCHKUM PIIICHHSIM — 3aKOHaM, IUIaHAM, HOPMaM, CTaH-
JapTaM, IpaBuiiaM, HakaszaM 1 T.J.; BUSBJICHHIO Pe3yJIbTaTiB BILUIUBY CY0 €KTa
Ha 00’€KT, AOMYIIEHUX BiIXWIEHb BiJi BUMOT YNPABIIHCHKUX PillleHb, BiJl
MIPUHLUIIB OpraHizarii Ta perymosaHss [8, c. 125]. Take Bu3Ha4YCHHS HE €
Oe3nepeyHnM, OTHAK BOHO ITIJIKOM MOKE OyTH IPHHHSTE 32 OCHOBY, OCKIJIBKA
HOCHUTB 3aTabHHIN XapakTep i MiIXOIUTh AT BCIX BUJIB 1 HAMPSIMIB KOHTP-
OJIFO, BKJTFOYAFOUH SIK JISPKABHUH, TaK 1 HEJCPIKaBHHIM.

Bonmapenxo H.O. Takox He nomyckae iCHyBaHHS OyIb-sKOTO BUIY
YIpaBJIiHHS O€3 YITKO OpraHi30BaHOI CHCTEMH KOHTPOJIO, TOMY IO HE
MOXXHa €(DEKTHBHO YIIPABIIATH, HE IIEPEBIPSIFOYN BHKOHAHHS ITOCTABICHUX
BHAMOT Ta HE BUSIBILIIOYH (DPAKTUYHOTO CTAaHY Ha YNPAaBIIHCHKUX 00’ €KTaX.
Y 1boMy 3Ha4€HH1 KOHTPOJIb, AIKUH € CAMOCTIHHOIO (DYHKIIEIO YIPABIiHHSA,
BHUCTYIIA€ 3aCO00M YCTAHOBIIEGHHSI 3BOPOTHUX 3B’S3KiB, 3aBISKH YOMY
KepiBHUI opraH (Cy0’€KT YIpaBIiHHs) MOXKE MPOCTEKHUTH XiJi BAKOHAHHS
OpUIHATHX pilieHs [9, c. 72].

KoHTposib € 000B’A3KOBUM €IEMEHTOM Oy/b-KOi1 chepH Iep:KaBHOTO
ynpasiiHHA. Y cT. 1 JliMcpkoi nexiapariii KepiBHUX MPHHIUITB KOHTPOJIO
3a3HAYaEThCS, 110 OpraHizallis KOHTPOI € O0OB’S3KOBUM EJIEMEHTOM
YIpPaBJIiHHS CYCHIbHUMHU (iHaHcOBUMH KomTamu [10], OCKiIbKH Take
YIPaBJIiHHS TATHE 32 COOO0 BIJIMOBIIANBHICTH TIepe/1 CyciabcTBOM. Came
00’€KTHBHI MOTPEOH JEPKaBU Ta OpraHiB MICIICBOIO CAMOBPSIYBaHHS Y
TPOLIOBUX KOINTaX BUMAraroTh 3a0C3IEUYEeHHs TTOBHOTO i CBOEYACHOTO iX
HAJXOJDKCHHS y BHIVISIII TIOJATKIB 1 300piB 0 OFO/DKETIB ycixX piBHIB. Ha
JaHUN Yac He ICHY€ €IMHOTrO MiIXOAy JO0 TpakTyBaHHS Ae(diHiLii «KOH-
TPOJIbY, 110 OOYMOBJICHO PO3IVISLIOM JIaHOI KaTeropii Kpi3b MpU3MYy pi3HUX
HayKOBUX MonsAAiB. OlHaK Ha HAIITY JYMKY, HAalHOIbII BIYYHUM € HACTYTIHE
BHU3HAYCHHS «KOHTPOJIO»: KOHTPOJIb — I1€ CHCTEMa CIIOCTEPEKEHHS 1 Iepe-
BipKH mpouecy (QYHKI[IOHYBaHHS 00’ €KTy KOHTPOJIO 3a3aJICeTiAb BCTAHOB-
JICHUM TapaMeTpaM 3 METOI0 BUSBICHHS BiJIXUJICHb.
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OcobamBe Miclie B CHCTEMi KOHTPOJIIO MOCIAe ACP>KaBHUN KOHTPOIb.
CKJIaJI0BOIO JICPI)KABHOTO KOHTPOJTIO € (JiIHAHCOBUH KOHTPOITh, SIKHI BHCTY-
Ta€e BAXKIIMBUM 3aCO00M 3a0e3IeueHHs 3aKOHHOCTI Ta JIOIILHOCTI (piHaH-
COBOI JISUTBHOCTI OpraHamMy JICpP>KaBHOI BIIJM 1 MICIIEBOTO CaMOyIpaB-
JIHHS, TANTPUEMCTBAMH, YCTAHOBAMH, OpPraHi3alisaMu.

omo MOHATE «(piHAHCOBUIT KOHTPOIEY Ta «JICP>KaBHUI KOHTPOIBY, TO 32
MICBHUMH TapamMeTpaMu (00CsT, 3MiCT) BOHH MIEBHIM YHHOM IIEPETHHAIOTHCSL.
[MoxiTHUM BiJT IIMX JIBOX KaTeropiii € MOHSITTS «JICpXKaBHUM (PIHAHCOBUI KOH-
TPOIb», SIKUK € BUJOM JEPKABHOTO KOHTPOJIO 1 Pi3HOBUIOM (DiHAHCOBOTO
KOHTPOJIO 32 Horo cy®’eKTHUM CKJIaJoM. JlepkaBHUIT (hiHAHCOBUIT KOHTPOJIb
3AIHCHIOIOTH OPTaHU JICPKABHOI BIIaIM, B CUCTEMI SIKHX € CIICIiai30BaHi aAep-
JKaBHI OpraHu (hiHAHCOBOTO KOHTPOJFO. [lepskaBHUE (hiHAHCOBUI KOHTPOJb €
HEBI/I’€MHOIO CKJIAJIOBOIO CHCTEMH YIIPaBIiHHS JePKaBHUMH (DiHAHCAMHU.

AHaNOTIYHO JIeiHIT «KOHTPOIbY, NeiHIIsN «JIepKaBHUM (iHaH-
COBHI KOHTPOIIbY» TPAKTYETHCS BEIUKOIO KUTBKICTIO HAYKOBIIIB, SIKI 1HOII
cymepedars OIUH OTHOMY Ta IMPU3BOAATH 10 HEOTHO3HAYHOTO PO3YMIHHS
i€ KaTeropii.

A TMopomno €.B. 3Beprae yBary Ha Te, [0 HEOOXiTHICTH cTalimizamii
(biHaHCcOBOI cuCTeMH, 3a0€3IECUCHHs CTAJIOT0 HAJXODKCHHS OFOIKETHUX
JIOXOMIB, JOTPUMAHHS [OJATKOBOI AUCUHILUTIHU SIK YMOBHU SIKICHOTO BHKO-
HaHHs 3000B’s13aHb Mepe]] JepkaBolo (i3UYHUMHU Ta IOPUIUYHUMH OCO-
6aMu 3yMOBHJIA BIJOKPEMJICHHS 0COOIMBOTO HANPSAMY JIE€PAKABHOTO (piHAH-
COBOI'0 KOHTPOJIIO — IOJaTKOBUHM KOHTpoib [11, c. 6].

Mu cTBepIKyeEMO, IO MOJATKOBUH KOHTPOJIb HAJIEKHUTH J0 BIAJHOTO
KOHTPOJIIO, OCKUTBKU 3 OHOTO OOKY BiH 3/IHCHIOETHCS ACP>KaBHIMHU Opra-
HaMH KOHTPOJIO, SIKi HaIIICH] IIEBHUMH BIIaIHUMH ITOBHOBAXCHHSIMH CTO-
COBHO TTIAKOHTPOJIBHUX CY0’€KTIB, a 3 IHIIIOTO OOKY (hiHAHCH K CKOHOMIYHA
KaTeropisi XapakTepu3y€eThesl He TUTbKH PO3MOIIBIO0, alie 1 KOHTPOJIBHOI
GyHKIISIMA. Y 3B’S13Ky 3 UM MOJATKOBHI KOHTPOJIb € OJJHUM 13 Pi3HOBH-
JIIB JIEP>KaBHOTO (PIHAHCOBOTO KOHTPONIO. I101aTKOBHUH KOHTPOJIb Biapi3-
HSETHCS BiJ IHIIMX BHUIIB JCPIKABHOTO (PIHAHCOBOIO KOHTPOJIIO THM, IO
BiH PETYNIOETHCS crieln(piYHUMHA HOPMaMHU 3aKOHOJABCTBa, HOro 00’ €KTOM
BUCTYMNAIOTh Pi3HI BUIU MOAATKIB, OpraHizauis (yHKIIOHYBaHHS CUCTEMU
CIUTATH MOJATKIB Ta MOAATKOBI MIPABOBITHOCHHU B LIIJIOMY.

I3 3apo/pKkeHHSM [ep)KaBU BUHHUKIM IIOJATKH, SIKi B IONAJBIIOMY
MIPUBETN JI0 BUHUKHEHHS MMOJATKOBOTO KOHTpOJto. Tak, Ha aymKy Spo-
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menko @.0., [Tapnenko B.JI., y craponmaBHi yacu 1mo4aTtkoBOK (OPMOIO
MOJIATKOBOTO KOHTPOJIFO OyB OOJIIK TUTATHHKIB MOJATKIB Ta iX MaiiHa [12],
a Bke y XIX cT. mMpoIoBKUBCS MPOIeC 3aKOHOTBOPYOI JisUTBHOCTI Y chepi
OTIOIaTKYBAHHS I KOHTPOJIIO Ta CTBOPIOBAIICS ITOJATKOBI opranu. B cydac-
HUX YMOBaX rOCIOIAPIOBAHHS BiOyBa€THCS PO3LUIMPECHHS CPEPH MOIATKO-
BOTO KOHTPOJIIO, 30UTBIIYETHCS KIJIBKICTh (POPM, METOIIB 1 CIIOCO0IB HOTO
301HCHEHHS, a B yMOBax LU(POBi3aLii yI0CKOHAIIOITHCS IPOLEIYPH HOro
MIPOBEICHHS, IOCTIHHO 3MIHIOETHCS 3aKOHO/IABUE PETYITIOBAHHS ONIOAATKY-
BaHHS, a 3B1JICH 1 MOJJATKOBOTO KOHTPOJIIO.

CyTb MOIATKOBOTO KOHTPOJIO, HOTO TPU3HAYEHHS], MiCIIe Y CUCTEMI JIep-
’aBHOTO (hiHAHCOBOTO KOHTPOJIO JOCTIIKYIOTh YKpaiHChKI BUCHI-€KOHOMI-
cTH, a came: B. Anapymenko, B. bopeiiko, B. Bumnescrkuit, JI. Boponoga,
M. Boitnapenko, A. [lanunenxo, |. Kpunnupkuii, B. ®enocos, T. Kym-
HapboBa, 0. Conosiioa, O. CaBuenko, B. Onumienko, A. [ToguepboriH,
H. Xwmenesceka, /I. PeBa, M. Ceepnan, B. Peyn, A. Ciraes, JI. Tapanryi,
H. Mapumis, I1. Bypsk, b. Kapnincekuii, H. 3anyueka, B. biniachkuit Ta
iH11. He3Baxkarouu Ha 3HAUHY KUTBKICTh IMyOJIiKaIlii Ta po3p000K, BUBUCHHS
CYTHOCTI ITOJATKOBOTO KOHTPONIO € aKTyaJbHOIO MPOOJIEMOIO OCKIIBbKH,
B CyYaCHHX YMOBaX TOCIOAAPIOBAaHHS BiIOyBaeThCS PO3IIUPEHHS CepH
MOJJaTKOBOTO KOHTPOJIIO, 30UTBIIYETHCS KUIBKICTh ()OPM, METOIB 1 CIIOCO-
01B #oro 31iiCHEHHS, a B yMOBax HU(poBizalii yJ0CKOHAIIOIOTHCS Mpolie-
JypH MOTO MPOBEJCHHS, MOCTIHHO 3MIHIOETHCS 3aKOHO/IaBYE PETYITIOBAHHS
OTIOZIATKYBAHHS, a 3BiJICH 1 MOJATKOBOTO KOHTPOJIIO.

[TomaTtkoBHif KOHTPOJIb PO3TIISAAAETHCS TiJI TBOMA KyTaMu 30py: K elie-
MEHT JISP)KaBHOTO YITPABIIiHHSI ITOJIATKOBOO CUCTEMOTO Ta K BiJIOKPEMIICHA,
ocHOBHa (opma ammiHicTpyBaHHS mMonarkiB. IloJaTkoBOMy KOHTPOIIIO,
SIK BIZIOKPEMJICHOMY BUIY JisJIBHOCTI TIPUTaMaHHI BCi pucH (DiHAHCOBOTO
KOHTPOJIFO, 1 OJJHOYACHO BiH Mae crieru(iuHi PUCH, SKi TPOSBISIOTHCS Y
O1TBII BY3bKii cepi cripssMyBaHHS — ASUTBHICTD 110JI0 BUKOHAHHS MOJaT-
KOBOTO 3aKOHOAaBCTBa Ykpainu. IIpore, oOWABI CTOPOHH IOZATKOBOTO
KOHTPOJIIO 3HAXOAATHCS Y B3aEMHOMY 3B’ SA3KY.

3MiliCHEHHSI TOJIaTKOBOTO KOHTPOJIO B YKpaiHi Mae NpaBoOBE IIiJl-
rpyHts —[lonarkoBuii kogexc Ykpainu Big 02.12.2010 p. Ne2755-VI (penax-
mist cranoM Bix 25.11.2021 p.) (mani — xonekc, [IKY) 1 6e3nocepennbo iforo
IaBU 5-8, SIKUMH BHU3HAYCHO CYTHICTH, CIIOCOOM 37iMCHEHHS Ta o(opM-
neHHs foro pesynsrariB. Y mm. 61.1 ct. 61 IIKY HaBoguThCS 3aKOHOIABYA
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nediHinis JaHOTO MPABOBOTO IHCTUTYTY. Y CHITy 3a3Ha4eHOi HOPMH ITOJaT-
KOBHM KOHTPOJIEM BH3HAETHCS CHCTEMa 3aXOiB, IO BXHUBAIOTHCS YIIOBHO-
Ba)XKCHUMH OpTraHaMH 3 KOHTPOJIO 33 JOTPUMAHHSIM IIATHUKAMH TTO/IaTKiB
3aKOHOIABCTBA PO MOAATKH i 300pH B TOPSIIKY, BCTAHOBIEHOMY KOIIEKCOM
[13]. [TomaTkoBHiT KOHTPOJIB IPOBOAUTHCS OCATOBUMU 0COOAMH TIOIATKO-
BUX OPTaHiB y MeKaxX CBO€I KOMIIETEHIIIT 3a JJOIIOMOTOI0 TIOIATKOBUX Tepe-
BIPOK JaHUX OOJIKYy 1 3BITHOCTI, MpOBeNeHHS (HaKTHYHUX MEPEBIPOK Ta
OISy MPHUMILLIEHb Ta TEPUTOPIH, 110 BUKOPUCTOBYIOTHCS AJISI OTPUMAHHS
noxony (mpuOyTKy), OTpHUMaHHS MHCbMOBHMX IIOSICHEHb BiJ IJIATHUKIB
MOAATKIB, MOAATKOBUX areHTIB, a TAaKOX B IHMIKX (opMax, mepeadadeHnx
KOJICKCOM.

3 MEeTOK JOCIi/DKEHHS 3MICTy IOJIaTKOBOTO KOHTPOJIO B YKpaiHi
JIOPEYHO TIPOBECTH aHai3 ICHYIUUX MiJAXOMIB IO BU3HAUEHHS ITOJIATKO-
BOTO KOHTPOJIIO Ta OOTPYHTYBATH HOTO, SIK CIIEIiaIbHOTO BUTY ACPKaBHOTO
(iHaHCOBOTO KOHTPOJIO, BU3HAYUTH €TAllM KOTO CTAHOBJICHHS, PO3KPUTU
MIpoIIeC OpraHi3arii Horo 3aiHCHEHHS.

[TowyaTox mOCHiIKCHHS BHMarae oOIpyHTYBaHHS KaTeropii «IomaTko-
BUI KOHTPOJIB)» OCKUTBKY IOIATKOBOMY KOHTPOJIIO BiIBOIUTECS OCOOIUBHIA
CTaryc y CKJali JepkaBHOro (piHAaHCOBOTO KOHTPOIIIO, LIO 3A1HCHIOETHCS
y cdepi onomarkyBaHHs. KpiM TOro mogarkoBOMY KOHTPOJIIO MPHUCYTHIMH
JTMHAMIYHUH mporec.

TepMmiH MOJAaTKOBHK KOHTPOJIb MOXOJAWTH 3 aHMI. (tax control), mo B
OyKBaJIbHOMY CEHCi 03Ha4a€ KOHTPOJIb 3a MPABWIBHICTIO CIIATH MOJATKIB
1300piB FOPUAMYHUMH 1 PI3UIHUMU 0co0amMu. Y crieliaibHIli eKOHOMIYHIN
Ta MPaBOBIH JiTepaTypi HEMae €AMHOI TYMKH IOAO TPAKTYBAHHS 3MICTy
MIOHSATTS «TOJATKOBUNA KOHTPOJIbY (Tabmwuis 1).

Ha ocHOBi aHamizy BHU3HAYCHHS TOHSTTS «IOJATKOBHU KOHTPOIBY,
MpencTaBiIeHUX y Tabauii 1 MoKHA 3pOOUTH TaKi BUCHOBKH: TO-TIEpIIIE,
MOJIATKOBUH KOHTPOJIb — 1€ JISJIBHICTh MOJATKOBUX OPraHiB, 0COOJMBa
JUSITBHICTB, CHCTEMA 3aXO0/(iB, CHCTEMa JIi TOIIO; MO-ApPYyTre, MOJIaTKOBHMA
KOHTPOJIb MA€ CBOE CIIPSIMYBAHHs — MEpeBipKa JAOTPUMAaHHS 3aKOHOJAB-
CTBa IIONO HAapaxyBaHHS Ta CIUIATU MOJATKIB; TPETE, MOJATKOBHH KOH-
Tpolb nepeadavyae BU3HaYCHHS (PaKTUYHOTO PO3MIpy MOPYLIEHb Ta MpH-
TATHCHHS BUHHHX.

KpiM TOro BaJIMBO PO3MISHYTH TPAaKTYBaHHS TEPMIHY «IIOJATKOBHIA
KOHTPOJIb» y HOPMAaTHBHUX aKTaxX YKpaiHU Ta iHINX KpaiH, y sSKuX (Tad. 2).
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Ta6mmis 1

CyTtHicTb nedininii «moqaTkoBuii KOHTPOJIb»

y HayKoBiii JiTeparypi

ABTOp / 1:Kepesio

TpakTyBaHHsA

B.A. Onuienko
[14]

JisIbHICT MOCAI0BHUX 0CIO OpraHiB MOAATKOBOI CITyKOU
II0/I0 CIIOCTEPEKSHHSI 32 BiIIOBIIHICTIO OpraHi3anii o0miky
00’€KTiB ONOAATKYBaHHS IIATHUKAMU [TOJATKIB, METOIUKH
00YKCIIEHHS 1 CIIJIATH TIOAATKIB 1 MOAATKOBHX IIJIATEXIB 3a
YHMHHUMH HOPMaTHBHO-3aKOHOJABYMMHU aKTaMH, BUSIBIICHHS
BIJIXHMJICHB, IOMYIIECHUX Y XO/[i BUKOHAHHS HOPM II0J[ATKOBOTO
3aKOHOJIABCTBA, TA BU3HAYCHHSI BIUTHBY HACIII/IKIB TIOPYIICHb
HA T10/1aTKOBI 30008’ I3aHHSI.

B.II. 3aBropoaHiit
[15]

Posrisiae NogaTKOBHI KOHTPOJIb y JBOX aCMEKTax: SIK
(YHKIIIO YK eJIEMEHT JIep)KaBHOTO YIPABIIHHS 1 1K 0COOIHUBY
JSUTBHICTB 11010 BUKOHAHHS [OJJATKOBOTO 3aKOHO/IABCTBA
VYkpainu.

ML.II. KyuepsBeHko
[16]

CreuianbHuil Aep)KaBHUN KOHTPOIb, SIKUH SIBIISIE COO0I0
JUSUTBHICTB TIOIATKOBUX OPTaHiB Ta IX MOCaJ0BHUX OCI0 10
MepeBipili BAKOHAHHS BUMOT [TOIATKOBOTO 3aKOHOIABCTBA
ocobamu, sIKi peati3yloTh HOJaTKOBI 30008’ I3aHHS YK
3a0e31eUyIOTh 10 peaTi3allio.

J.M. Pega [17]

OpnuH 3 BUAiB (HDiHAHCOBOTO KOHTPOJIO, IO 3IHCHIOETHCS

y cdepi IepiKaBHOTO YIPaBIiHHS OMOAATKYBAHHSM 1 SIBJISIE
CO00I0 MisUTEHICT YITOBHOBAYKEHHX JIEPIKaBOIO OpraHiB

IO MepeBipIli TOTPUMAHHS BUMOT YHHHOTO 3aKOHO/IABCTBA
0c00aMu, Ha IKUX MOKJIAJEHO [T0JaTKOBHI 000B’SI30K,
BUSIBJICHHIO TIOPYIICHb BCTAHOBJIEHHX BUMOT Ta BiJJHOBJIEHHIO
HOPYIICHHX TIPaB JIEP)KaBH Ta TEPUTOPiaIbHUX IPOMaJ.

ILIO. Bypsx,
b.A. Kapmincekui,
H.C. 3anyuska, B.3.

Benincekuii [18]

JlisuTbHICTD MTOATKOBUX OPTaHiB MO0 CIIOCTEPEIKCHHS 32
BIJITIOBITHICTIO TIPOIIECY OpraHi3ailii TIIaTHUKAMH ITOJIaTKIB
0011iKy 00’ €KTiB ONOAATKYBaHHS, METOJUKH OOUNCIICHHS

M CIUIaTH NOJATKIB 1 [T0JIaTKOBUX IIJIATEXIB 3 YNHHUMHU
HOPMAaTHBHO-IIPABOBUMU aKTaMH C(EepH OIMOJaTKyBaHHSI,
BUSIBJICHHSI BiIXWJICHB, JOIYIICHUX Y X0/ BUKOHAHHS HOPM
IOJIATKOBOTO 3aKOHOJIABCTBA Ta BU3HAYEHHSI BIUIMBY HACIIIKIB
MOPYIICHb Ha ITOJIATKOBI 30008’ I3aHHSI.

A.I1. YepenHiueHko
[20]

Cuctema [iif Ta 3aX0/iB B ynpaBiiHHI (iHAHCAMH KpaiHH,

SIKi CIpsIMOBaHI Ha 3a0e3MeUeHHsI JOACPKAHHS Cy0’ eKTaMu
TOCIIOZAPIOBAHHS YHHHOTO 3aKOHO/IABCTBA 3 OIIOJATKYBAHHS 3
METOIO HAaIIOBHEHHS (DiHAHCOBHMU pecypcaMy OIOIKETIB yCix
PIBHIB i IepP)KABHUX LITLOBUX (DOHIIB.
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(ITpomomxennst Tabmumi 1)

ABTOp / 1:Kepesio

TpakTyBaHHs

10.0. ComnogiioBa
[19]

Bu3HaueHHs OIATKOBOTO KOHTPOJIIO PO3MIISAAAE Yepes
BU3HAYCHHS HOTO METH — KOHTPOJIIO 3 IIPABOIOPSIIKOM Yy
MO/IATKOBI# cdepi, 0 BUPAXKAEThCs B TAKOMY: 3arajibHi
MOJIATKOBO-TIPABOBI 3a00POHH HE MOPYIIYOTHCS; MPABOBHIA
CTaTyc IUJIATHUKIB MTOJATKIB Ta 0Ci0, sSKi CIPHUSIOTH BUKOHAHHIO
MOJATKOBOTO 000B 3Ky, HE MOPYIIY€ETHCS; YYACHUKH
MMOJIATKOBHX MPABOBITHOCHH HEYXHJIBHO BUKOHYIOTh
MOKJIA/ICH] HA HUX IOpUIMYHI 000B’SI3KH, Ta IM peaIbHO
rapaHTOBAHO 3/1IHCHEHHS iXHIX Cy0 €KTHBHUX MpaB; y pasi
MOPYIICHHSI OaTKOBOT HOPMH HACTYIIA€ BIAMOBIIHA Mipa
FOPUIINYHOI BiAMIOBIJAIBHOCTI.

I'B. Imurpenxo
[21]

[lonarkoBuii KOHTPOJIb — 0COONMMBUIL BUA EP>KaBHOTO
(biHAaHCOBOTO KOHTPOIIIO, 10 3AIHCHIOETHCS HA CTail
(hopMyBaHHS JIepKaBHUX TPOIIOBHUX (DOHIIB CIIEIiadIbHO
YIIOBHOBAKEHUMH Cy0’€KTaMu (OpraHamu JepikaBHOL
TIO/IATKOBOI CITy’KOM Ta IHIIMMH KOHTPOJIFOIOYUMH OpraHaMH),
CTIPSIMOBaHHUIT Ha 3a0€3MeUCHHS JOePIKAHHS OaTKOBOTO
3aKOHO/IaBCTBA IUIATHUKAMU OJIATKIB, OJATKOBUMH areHTaMu
Ta IHIIMMH cy0’eKTaMu, 10 3a0e3MeYy0Th peai3allito
MOJATKOBOTO 000B’SI3KY, BUSBIICHHS 1 ITOTIEPEIKCHHS
IOJIATKOBHUX MPABOIOPYIEHb, & TAKOX MPUTATHEHHS BAHHUX
0Ci0 JI0 FOPUIUYHOI Bi/IMOBITAILHOCTI.

T.B. Kauninecky,
B.O. I'openpka-

[lonarkoBuii KOHTPOJIB — OaraToacrekTHa MiKIraly3eBa
CHCTEMa CIIOCTEPEKECHHS ICPKABHUX KOHTPOIIOFOUHX
oprasiB 3a (piHAHCOBO-TOCMOAAPCHKOIO isTBHICTIO ITATHUKIB

Tapmar, . >
B.B. Jlemniosiu TOJIATKIB i3 METOI0 00 €KTHBHOTO 3a6e3nequH§.3qnaHoyo
[22] piBHS (hopMyBaHHS OIOIKETY i yCTaHOBJIEHHS 11 BiIIOBIHO
BHMOTaM YMHHOTO 3aKOHOJIaBCTBA.
[lomaTkoBHi KOHTPOJIb € YACTHHOIO ACPKABHOTO (hiHAHCOBOTO
KOHTPOITIO, CYTh SIKOTO TIOJISATae Y BCTAHOBJICHH] (h)aKTHIHOTO
CTaHy JOTPUMaHHs BUMOT YHHHOTO ITOZATKOBOTO 3aKOHOIABCTBA
M.1. MenbHUK : .. . .
[23] Ha MiAKOHTPOIEHOMY 00 €KTI. V Bci wacu ICHYBaHHSI CHCTEMH
ONOIATKYBAHHS [TOJATKOBUU KOHTPOJIb 6yB HeBl}l’EMHI/IM
IHCTpYMEHTOM (DiHAHCOBOI MOJIITHUKH JIEPIKABH, YMOBOIO
TTiABUIICHHS €()eKTUBHOCTI aAMiHICTPYBaHHS MOAATKIB.
ITomarkoBuit KOHTPOJIL — MPOIIEC, 1110 3a0e3Meuy€ JOCSITHEHHS
TLK. Beuxo, HaMi‘_{eHHx Lisel, 3aBiaHb Ta TTAHOBHX napaMeT_EiB, y TOMy
HB. Juca 9HCITH IIUTAXOM 3aCTOCYBaHHs (I)lHchpBHx CAHKIIIH, KU
[24] nepeﬂGal{ae BUSBIICHHA BIIXHWJICHb MK (baKTI/I'-lHO JOCATHYTUMH

pe3ynbraTtaMy 3a IIEBHUI Iepio]] Bijl 3aIIaHOBAHKX, a TAKOX
BKHUBAHH 3aXOIiB, CIIPIMOBAHUX Ha IX yCYHEHHSI.
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(3akinuenHs Tadmwi 1)

ABTOp / 1:Kepesio

TpakTyBaHHs

JI.A. CaBueHKO,
JL.M. KacesineHnko
[25]

JUSTBHICTB, 1110 TOJISITae Y MepeBipiii IpaBUIIEHOCTI
CHpaBIISTHHS MO/IATKIB Ta 1HIIMX 000B’I3KOBHX IUIATEXKIB,
BHSIBJICHHI Ta aHaJI31 OPYILIEHb, 4 TAKOXK Y 3a0€3MeUeHHI
BJIOCKOHAJICHHSI POOOTH BIIACHE JICP)KABHOTO OpPTaHy.

B.A. Banirypa
[26]

IlonarkoBuit KOHTPOJIL MO’KHA BU3HAYATH, SIK CUCTEMY
CIOCTEPEKEHHs (MOHITOPUHTY) 32 TISUTBHICTIO IUIATHHKIB TTOIATKIB
3 METOIO HEJIOMYIIEHHSI [IOPYIICHb MOATKOBOTO 3aKOHO/ABCTRA,

OIIEPATUBHOIO BUABJICHHS Ta YCYHCHHS TaKUX IIOPYIICHD.

Tabnuns 2

TpakTyBaHHS TEPMiHY «IOATKOBUIT KOHTPOJIb)»
Y HOPMATHUBHHUX aKTaX YKpaiHu Ta iHIIUX KpaiH

HopmaTuBHui akT

TpakTyBaHHS

ITogarkoBuit
KoZieKC YKpaiHu
[13]

Crctema 3aX0/1iB, 110 BKUBAIOTHCS] KOHTPOJTFOFOUNME OpPraHaMH 3
METOFO KOHTPOITIO MPABIIIBHOCT] HapaxyBaHHsI, TOBHOTH i CBOEYAac-
HOCTI CIUTaTH TIOAATKIB i 300piB, a TAKOXK JOTPHMAaHHS 3aKOHO/AB-
CTBA 3 [IUTaHb [IPOBE/ICHHS PO3PAXyHKOBUX Ta KACOBHX OIEpalliii,
ITaTeHTYBAHHSI, JIIIEH3yBaHHs Ta {HIIOTO 3aKOHOIABCTBA, KOHTPOJb
3a IOTPUMAHHSIM SIKOTO TTOKJIAICHO Ha KOHTPOJIIOIOYi OpTaHH.

[onarkoBuii
kozekc PecryOmiku
Binopycs [27]

TTonaTKOBUM KOHTPOJIEM BU3HAETHCS CUCTEMA 3aXOIiB IO KOHTPOJTIO
3a JJOTPUMAHHSM IOJIaTHOTO 3aKOHOIABCTBA, 110 3IiHCHIOETHCS
TI0Ca/IOBUMH 0COOAMH TIOJIATKOBUX OPraHiB B MEXaxX 1X OBHOBAKCHB
y BUIVIsIi: OOTIKY IUIATHUKIB (1HIMX 3000B’S13aHUX OCI0); TIPOBEICHHS
niepeBipok. [IpoBeieH s iepeBipoK MOATKOBIMH OpraHaMy 31iHCHIO-
€TBCS 13 3ACTOCYBAHHSM y MEKax IX KOMITETEHITii METOIiB Ta ClIOcOOiB,
BCTaHOBIICHUX MiHICTEPCTBOM 3 MO/ATKIB 1 300DiB.

TTogaTkoBuit
xozekc PecryOmiku
Bipmenii [28]

[NomatkoBHii KOHTPOJIb — I1E ICP>KaBHUI KOHTPOJIb 32 BUKOHAHHIM
BUMOT TIPABOBHUX aKTIB, 110 HAISIFOTH [TOIATKOBUI OpraH
MOBHOBa)KEHHSIMH 11010 KOHTPOJTIO, — CYKYITHICTh HIepe0adeHnx
KonekcoM [iif moaTkoBoro opraty (Horo mocaaoBux ocio) y
MEKaX TIOBHOBAXKCHb, BIJIBCJICHUX MOIATKOBOMY OpTaHy.

ITonarkoBuit
KOJIEKC
Aszep0aifkaHChKOT
Pecmy0mixn

IlomgaTkoBHMIT KOHTPOJIH IPOBOANTHCS MTOAATKOBUMHU OpraHaMU B
LIJISX 3a0e3MeUeHHs ITOBHOTO 1 CBOEYACHOTO CTSTHEHHS IMOIATKIB.
IlonarkoBuil KOHTPOJIb BUCTYIIAE €IUHOIO CUCTEMOIO KOHTPOIIIO
3a 00JIKOM TUTATHHKIB ITOJATKIB 1 00’ €KTIiB OMONATKYBaHHS, a
TAKOX 32 IOTPUMAHHSIM 3aKOHOJABCTBA MPO MOAATKU

ITonaTkoBuii
xozekc PecryOmiku
Tamxukuctan

[MTonarkoBHUi KOHTPOJIb MPEACTABIISIE CO000 (HOPMY 3aiHCHEHHS
HOJATKOBHMH OpraHaMH JCPKaBHOTO KOHTPOJIIO, BUKOHAHHS
HOPM ITOIaTKOBOTO 3aKOHOIaBcTBa Pecrybmiku Tamkukucras,
iHIMX 3aKkoHiB PecnyOuniku TamKkukucTal, KOHTPOJIb BUKOHAHHS
SIKUX [IOKJIAJICHO Ha TOJaTKOBI OpraHu
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Orxe, 3a iHQOpMAIlI€0 HABEJACHOK y Talll. 2 MOXKHA 3pOOHMTH Taki
BHCHOBKH: TIO-TICpIIIC, BH3HAUYCHHS TEPMIHY «IIONATKOBHUH KOHTPOIBY 3a
IIK VYkpainu Ta pecmyOmiku bimopych — Iie cuctema 3axofiB, MO 37iii-
CHIOIOTHCSI TIOCAI0OBIMHU 0COOAaMH OPTraHiB MOAATKOBOTO KOHTPOJIIO IIONO
JOTPUMAaHHS HOPM IOAATKOBOTO 3aKOHOMABCTBa IMX jaepxkas, y 1K pec-
myOmiky BipMeHil yTOUHSEThCS, 10 1€ Jep>KaBHUM KOHTPOIIb, IKUIM TaKoX
3IIMCHIOIOTH OPTAHH MOAATKOBOTO KOHTPOIO B MEXKaX CBOi MOBHOBA)XKCHb.
VY IIK AszepOaiimkancbkol PecryOniku BCTAHOBIICHO, XTO HAAUICHHUHA TIOB-
HOBA)XCHHSMU II0 TOJAaTKOBOMY KOHTPOJIIO Ta, BU3HAYEHO, IO B KpaiHi
JIi€ €IMHA CUCTEMa KOHTPOJIO 32 OOJIKOM IUIATHHKIB MOJATKIB, 00’ €KTIiB
OTIOJaTKyBaHHS Ta JOTPHMAHHS MTOAATKOBOTO 3aKOHOIaBcTBa. Jlemo Hes-
PO3YMINHUM € BU3HAUEHHS «IOAATKOBOro KoHTpomo» 3a IIK Pecmy6mixu
TamkukucTaH, e TePMiH «ONATKOBHI KOHTPONb)» BH3HAYCHO SIK GOpPMY
3IICHEHHST MTOXATKOBHM OPTaHOM JEP>KaBHOTO KOHTpOIO. [lopsm 3 1M
JIOPEUHO 3a3HAUUTH, 1[0 Y HOPMATUBHHUX aKTax TaKUX KpaiH sk JIuTga,
Ecronis, ['py3is Ta iH. 3amMicTh TpakTyBaHHS Ae(iHIII]l «ITOOATKOBUH KOH-
TPOJIBY HABOIUTHCS BH3HAUCHHS TEPMIiHY «ITOJJATKOBA MIEPEBIpKay.

3BUYAIHO, 3aKOHO/IaBUE BU3HAUYEHHS TEPMiHY «IIOAATKOBHH KOHTPOIIb)
HEOOXiTHO pO3IISAATH SIK TOPOTOBKA3, SIKUHM MOBUHEH 3HAYHO CHPOCTUTH
MIPOIIEC OIIHKK AISUTBHOCTI TOJATKOBUX OPraHiB MO0 MOOLTI3allii moaar-
KiB 1 300piB 110 OromxkeTiB ycix piBHIB. OgHAK, KO)KHOTO POKY BHHHKA-
I0Th 3MiHH, ITOB’s3aHi 13 TpaHc(hOPMAIiEI0 eKOHOMIKH, 3 SBISIOTHCS HOBI
IHCTPYMEHTH ITOJAaTKOBOTO KOHTPOIIIO, TOMY Ha HAIy AYMKY, «ITOJaTKOBHHA
KOHTpOJb» B cydacHuX ymosax aii IIKY HeoOxinHO po3misiartu sk camo-
CTIHUI HampsM 00O0B’SI3KOBOTO JAEPKABHOTO (PIHAHCOBOTO KOHTPOJIIO,
OCHOBHE ITPU3HAYCHHS SKOTO IIOJISITAE Y KOHTPOJI JOTPUMAHHS ITOIATKO-
BOTO 3aKOHOJ/IABCTBA B Tally3i MOAATKIB 1 300piB, 10 Peali3y€eThCs MIITXOM
MIPOBEJCHHS KaMEepalbHUX, JOKYMEHTAJBHMX Ta (aKTHYHUX IIEPEBIPOK
Cy0’€KTiB TOCIOJIAPIOBAHHA Ta IMIUIEMEHTYBaHHA IU(PPOBHUX 1HCTPYMEH-
TiB IIOIAaTHOTO KOHTPOJIIO 3 METOO MOMEPEHKEHHS Ta JTIKBiIAI] MOPYIICHb
MIOAATKOBOI TUCTIUIUTIHH.

3. ETanu craHoBJIeHHS Ta cTalil
MPOBeAeHHS MOJATKOBOI0 KOHTPOJIIO
JlocrmipkeHHsI CyTi MOIaTKOBOTO KOHTPOJTIO JIOMIIFHO PO3IIAIATH Yyepes3
eTanu HOoro CTaHOBJICHHS Ta PO3BHUTKY. [IpoBeaeHHs ekoHOMIUHUX pedopM
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3 METOIO PO3BUTKY PUHKOBHUX BiTHOCHH B YKpaiHi CTaNN MiBaIHHAMHE PO3-
OyZ0BU TMOAATKOBOI CUCTEMH Ta 11 CKJ1a10BOI MOJATKOBOTO KOHTPOJIIO.

[TogaTkoM 3aKOHOIABYOTO 3aKpiIUICHHA (PYHKIIH MOAATKOBOTO KOHTP-
oo B YkpaiHi BBakaeThcst 1990 pik, KOJU HAa OCHOBI 3aKOHY YKpaiHu
«[Ipo nep>xkaBHy moaTkoBy ciyxk0y» Bix 04.12.1990 p. Ne 509-XI1I nouanu
(bYHKIIIOHYBaTH TOJATKOBI OpraHu B 0c0o01 JlepaBHOT TIOIaTKOBOT 1HCIICK-
1ii, TOJIOBHUM 3aBJaHHAM K01 Oylio 3a0e3neueHHsl JOACPKaHHS MOJaTKO-
BOTO 3aKOHO/ABCTBA, IIOBHHUI OOJIIK IUIATHUKIB ITOJATKIB Ta IHIINX 000B’ 13-
KOBHX IUIATEXIB 10 OIOIKETY, 3A1MCHEHHS KOHTPOIIO 32 MPaBUIIBbHICTIO
OOUHMCIICHHS Ta CIUIATH IMX MarexiB. [lum xe 3akoHOM YKpaiHu BCTaHOB-
JIIOETHCS MTPOBEICHHS MMOIATKOBUX MepeBipok. Jo uporo yacy Ykpaina He
MaJia BJIACHUX 3aKOHOJIABYMX AKTiB 3 MUTAHb OMOAATKYBAaHHS, i B LIJIOMY,
moAaTKoBa cuctema popmysainacs Pagoro Minictpis CPCP.

Jpyruil eran po3BUTKY IIOAATKOBOIO KOHTPOJIIO HAcTaB 3 IPUNHHAT-
M 3akoHiB Ykpainum «[Ipo omomaTkyBaHHS NPHOYTKY MiAPHEMCTBY
Big 22.05.1997 p. Ne 283/97-BP; «IIpo momatox Ha J0maHy BapTiCTh)
03.04.1997 p. Ne 168/97-BP; «IIpo mopsok moramieHHs 3000B’s3aHb
IJIATHUKIB MOJATKIB mepe] OroKeTaMu 1 JIep>KaBHUMH IIbOBUMH (DOH-
namey» Bix 21.12.2000 p. Ne 2181 Ta iHITMX HOPMATHBHHUX aKTiB. BBeneHHs
B JiI0 BHUIIEBKAa3aHMX 3aKOHIB YKpaiHM CYNPOBOIKYBAIOCS BUAAYOIO
HU3KH IHIIMX HOPMATWBHUX JIOKYMEHTIB: [HCTPYKIIii PO MOPSIOK 3aCTO-
CYBaHHS 1 CTATHEHHS cyM mrTpaduuX ((hiHAHCOBHX) CAHKIIH OpraHamu
JeprkaBHOI 1MOAAaTKOBOI CIIykO0H, 3aTBepmkeHor0 HakazoM JIITA Vkpainu
Big 17.03.2001 p. Ne 30; IncTpykuii mpo MOpsIIOK HapaxyBaHHS i Iora-
HICHHS TieHi, 3arBep/keHoro Hakazom JITA VYkpainu Bix 01.03.2001 p.
Ne 77; Hakazy JIITA Ykpainu «IIpo opraHizaiiro KOHTPOJIBHO-TIEPEBIpOY-
HOT poboTm» Bix 25.09.1997 p Ne 356; Hakazy JAIIA VYkpainu «IIpo B3ae-
MOJIIFO MIXK ITiIPO3/I1JIaMH OPTaHiB JIeP>KaBHOT IIOAATKOBOT CITY)KOM YKpaiHn
MiJ] 4yac opraizamii JOKyMEHTAJIbHUX MEPeBIPOK IOPUAMYHHX 0Ci0» Bix
25.09.1997 p. Ne 356; Hakazy /IITA VYkpainu «IIpo 3atBepmkerHas Gopm
akTiB nepeBipok» Bix 31.01.2003 p. Ne 50; nuctis HeprkaBHOT ogaTKoBOT
anMinictpanii Ykpainu: «IIpo mpoBenenns mepeBipok Bix 28.03.1996 p.
Ne 16, «IIpo mepenik mmarexiB i po3mip neHi» Bix 10.031997 p. Ne 19,
«[Ipo mpoBeneHHs TOKyMEHTaIBHHUX nepeBipok» Bix 03.021998 p. Ne 10,
«[Ipo mpoBeneHHs TOKYMEHTAIFHUX NEPEBIPOK Cy0’€KTIB MiAMPUEMHUIIb-
koi mismpHOCTI» Bif 10.02.1998 p. Ne 1228 Ta iHIINX HOPMAaTUBHUX AKTIB.
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HasBHicTh 3HaYHOI KINBKOCTI HOPMATHBHUX JOKYMEHTIB, MOCTIHHHX
3MiH 1 JIOTIOBHEHb J0 HHUX BHMArajio YJIOCKOHAJCHHS aJMIHICTpyBaHHS
MOJIaTKIB 1 300pIiB Ta YMOCKOHAJCHHS IMPOIECY 3IHCHEHHS IOIAaTKOBOTO
KOHTpOJ0. TpeTiii eTar cTaHOBICHHS MTOJATKOBOTO KOHTPOIIO ITPHIIAIAE Ha
NpUUHATTS 1 3anpoBakeHHs [TK Ykpainu, 10 SIKOro Ha ChOTOIHIIIHIH JIeHb
BHECEHA BEIIMKY KUIbKICTh 3MiH 1 JIOMOBHEHB, IO MPUBOJAMTE J0 YCKIIAJI-
HEHHsI 3aCTOCYBaHHS HOPM I1OIaTKOBOTO 3aKOHOAABCTBA, iX CYIEpeusIUBO-
CTl y TPaKkTyBaHHI, a OTXe MOPYLIYETbCA MPUHUMI CTaOIIBHOCTI MOJaT-
KOBOTO 3aKOHOJIaBCTBA, KU OyJI0 aHOHCOBAHO MifA 4ac Horo mpuitHATTS.
Po3nin 2 «AnamiHicTpyBaHHS MOJATKIB, 300piB (000B’SI3KOBUX TUIATEXKIB)
cT. 41 «KoHTpooI04i Opranu Ta OpraHu CTSATHEHH» Ta miaBu 3 5 o 8 [IK
VYkpainu, siKi perylItorTh OAATKOBUN KOHTPOJIb B HAIIIH JepKaBi.

OT1xe, KOKHUN HACTYITHUM €Tarl CTAaHOBJIEHHS Ta PO3BUTKY MOIATKOBOTO
KOHTPOITIO BIPI3HSAETHCS BiJl TIONEPEAHBOTO THUM, IO BIIOYBAETHCS MPOIIEC
VIOCKOHAJICHHS TIOAATKOBOTO MEXaHi3My, IIO TIOB’S3aHO 3 BHHUKHCHHSIM
CKJIJIHUX Ta MaCIITAOHNX TOCTIONAPCHKUX OTIepallii, a 3BiJICH BAHUKAIOTh HOBI
CIIOCOOH OATKOBOTO KOHTPOJTIO; PO3BHBAETHCS CHCTEMa OPTaHiB JICP>KaBHOTO
YIPaBITiHHS i TOJIATKOBOIO KOHTPOJIIO 5K ii CKi1a0Bo1. ETanu cTaHOBJICHHS Ta
PO3BUTKY TIOJIATKOBOIO KOHTPOJIIO B YKpaiHi y3araJbHUMO y Tadmuui 3.

[epionu3zaliis CTaHOBIIEHHS MMOJATKOBOTO KOHTPOJIIO B YKpaiHi, aHasi3
€KOHOMIYHOI HAayKOBOi TyMKH CBiJ4aTh, 110 3aJIMIIAETHCS 1e Oararo Juc-
KyCIHHHX Ta NMPAKTUYHO HE BUPIIIEHUX MUTAHb, Ki CTOCYIOThCS MIOHATTS
MIPOIIECy Ta CTaii MOIATKOBOTO KOHTPOIIO. [IepeBarkHa O1TbIIICTh HAYKOB-
1iB BUIJISIE€ HACTYITHI CTaJ(i1 KOHTPOJIIO:

— MITOTOBYY YM OpTaHi3aliifHy CTaio;

— MPOBEJICHHS KOHTPOJIFO 00 TEXHOJIOT1UHY;

— o(hopMIICHHS pe3yabTaTiB KOHTPOIIO a00 pe3yIbTaTUBHY CTaIiio;

— MIPUUAHSTTS PIICHb Ta KOHTPOJIb X BUKOHAHHS 200 1HCIIEKIIIIHA CTaTisl.

Agrtopu A.M. Ky3emincekuii, B.B. Conko, B.I1. 3aBropoaniii [31] Bui-
JSIFOTh HACTYIIHI €TaIld MPOBEICHHS KOHTPOIIIO: MiArOTOBYUH, 31IHCHEHHS
KOHTPOJIIO, y3arajbHEeHHS pe3yabraTiB koHTpoito. Ha nymky b. @. Ycaua
[32], y Teopii i mpakTHUIli KOHTPOIBLHO-PEBI3IMHOI AISUTBHOCTI € TaKi €Taru:

— IJIaHyBaHHS PEBi3ii;

— MiTOTOBKA, CKJIaJaHHs 3aBJaHHs (IIPOrpaMu) MPOBEICHHS PeBisil;

— opranizaiis po6oTH Ha micii (00’ €KTi) peBi3ii;

— TOKyMEHTaJIbHA 1 (paKTHUHA MEepeBipKa;
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Tabmnus 3
ETanu cTaHOBJIEHHSI TA PO3BUTKY IMOJATKOBOI0 KOHTPOJII0

Hasga eramny KopoTka xapakTepucruka

CrianiuHa MIaHOBO-PETYIFOBAHOT OIOKETHOT CUCTEMH

Ho 1990 p. konuniasoro CPCP.

[Ipuituarrs 3axony Ykpainu «lIpo nepxaBHy [10AATKOBY

ciryxOy». ¥ cT. 2 «3aBaHHs OpraHiB Iep>KaBHOI MOIaTKOBOT
CITy>k0m» IIbOT0 3aKOHY YKpaiHH cepel HalImepInX 3aBIaHb
BHCYBA€THCS 3/IHICHEHHST KOHTPOJIIO 32 JI0JICPIKaHHM T0JJaTKOBOTO
3aKOHOJIaBCTBA, MIPABIIILHICTIO OOYMCIEHHS, TOBHOTOIO 1
CBO€YACHICTIO CIIATH A0 OIO/DKETIB, Aep:KaBHUX LUTHOBHX (DOHMIIB
MO/IATKIB 1 300piB (000B’I3KOBHX IJIATEIKIB), @ TAKOK HEMOAATKOBHX
JIOXOJIiB, YCTAHOBJICHUX 3aKOHO/IABCTBOM.

19901996 pp.

[TpuiHATTS 3HAYHOI KITBKOCTI HOPMAaTHBHUX aKTiB OO KOHTPOIIO

1997-2010 pp. TI0/aTKiB, 300piB i MIaTEKiB.

Hpuitasrrs [IK Yipainn, skuM BU3HAYEHO CIIOCOOH MPOBEICHHS
MOJIATKOBOTO KOHTPOJIO, KOMITETEHIIIF0 KOHTPOIOIOYHX

OpraHiB, TOBHOBXCHHSI 1 000B’SI3KH X MMOCAIOBUX OCIO Imij| yac
31 CHEHHS TTOIAaTKOBOTO KOHTPOJIIO Ta 1HIINX HOPMATUBHUX aKTiB.
CucremMaTnuHe BHECEHHS 3MiH i jonoBHeHb 10 [TIK Ykpainu.

2010 p.
1 IO CHOTOIHI

— cHcTeMaru3allis MarepialiB 1 CKIIaJaHHS aKTy peBi3ii, BUCHOBKIB i
MIPOTIO3HIIIi;

— Y3rO/KEHHSI 1 0OrOBOPEHHS HACIIKIB PeBi3il;

— 3aTBEPJIKCHHS MaTepialiiB peBisil;

— KOHTPOJIb 32 BUKOHAHHSM PillieHb, IPUUHATHUX 32 MaTepiajlaMu peBi3ii.

Takum uymHOM, b.®D. Ycay po3mmpuB Hpolec MPOBEASHHS peBisii, a
came rnepeadavrBIIM Y3TOMKEHHS 1 3aTBEPIKECHHSI MaTepialiiB KOHTPOJIIO.
BpaxoBytoun BuIe3a3HaueHe, NMPOIEC ACPKABHOTO (HiHAHCOBOTO KOHTP-
OJTF0 MOXKHA Bi0Opa3nUTH HACTYITHUM YMHOM (puc. 1).

Ha nHamy nymKy, mporec moJaTkoBOrO KOHTPOJII0 HEOOXiJTHO pO3Iis-
JIaTH, SIK IEBHY CYKYTHICTH CTaliif HOTO MPOBEACHHS 3aJIeKHO BiJ MOCTaB-
JIEHOI MeTH, 3aBJaHb Ta Macirady. KoHTposbHO-TiepeBipoyHa pobora
B opraHax Jlep»aBHOi 1omaTkoBoi ciyx0u Ykpainu (mami — JAIICY) He
BIJIPI3HSETHCS Bijl 3araIbHONPUIHSITOT Y KOHTPOJI MPAKTHKH MPOBEIACHHS
MIEPEBIPOK, OHAK € TIEBHI OCOOIMBOCTI Ha SIKUX HAMH aKI[CHTYEThCS yBara.
Bech mporiec mogaTKkoBOro KOHTPOIIO MOYKHA PO3MOAUTHTH HA TaKi IIICTh
B3a€MOIIOB’ I3aHUX cTalii (Tadm. 3).
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[TonarkoBHii KOHTPOJIb PO3MOYMHAETHCS 13 B3SATTS Ha OONIK IJIATHUKIB
nojarkiB y opranax JII[ICY. BigmosigHo jgo m. 63.3 ct. 63 1K VYkpainu 3
METOIO TIPOBEICHHS MOAATKOBOTO KOHTPOJIO TUIATHUKH MOAATKIB ITijjsra-
I0Th PEeCTpallii a00 B3ATTIO Ha OOJIIK Y KOHTPOIIOIOYHMX OpTraHax 3a Mic-
[IE3HAXO/DKCHHSIM FOPUAMYHUX 0Ci0, BIIOKPEMIICHHUX ITiIPO3LTIB FOPHIUY-
HHUX 0Ci0, MicIleM POKUBaHHS 0cOOU (OCHOBHE MicIie O0IKY), 8 TAKOXK 32
MICLIEM pO3TallyBaHHs (peecTpalii) IX miIpo3isiB, pyXoMOro Ta HEpyXo-
MOT0 MaliHa, 00’€KTiB ONOJATKyBaHHS a00 00’€KTIB, Ki IMOB’s3aHi 3 OMO-
JIaTKyBaHHsIM a00 uepe3 sIKi MPOBAJUTHCS AiAIbHICTH (HEOCHOBHE MICIIE
0011iKy). B3aTTst Ha 067K 32 HEOCHOBHUM MicIieM 00Ky IUIaTHUKIB TOAAT-
KiB 3IHCHIOETBCA 3riHO 3 HOpMaMu po3auty VII [Mopsiaky oOmiky miar-
HUKIB NOAATKIB 1 300piB, 3aTBepKEHOr0 Haka3oM MiHictepcTBa (inaHciB
VYipainu Bix 09.12.2011 p. Ne 1588 Ta yHeceHMMH 3MiHaMH, SIKi 3aTBEPIIIIO
MinictepctBo ¢iHanciB Ykpainu Bin 24.06.2020 p. Ne 323 «IIpo 3arBep-
JoxeHHs 3MiH 70 [Topsiiky oOIiKy TIAaTHUKIB MONATKIB 1 300piB». Cucrema
00Ky Ta peecTpallii TUIATHUKIB TOJATKIB Hamae iH(GOpPMAIiio JUls BCiX
MPOIIeCiB KOHTPOIBGHUX 3aXO/iB, IDTAHYBaHHsI, aHAJi3y Ta PEryIIOBaHHS.

HactymHuii eTar — e oprasizaiis i miiroToBKa 0 pOBEACHHS TEPEBIPKH
(momeperipouna pobota). JlonepeBipouna podora B oprani J[I1C po3nounHa-
€TbCS TICTS TOro SIK CPOPMOBaHMIA TUIaH-TpadiK JOKYMEHTAIBHUX TEPEBi-
POk Ha notoyHuH pik. [TogaTkoBi MepeBipKy MPOBOAATHCS 3a PE3yIbTaTaMH
MPOBEICHOTO aHalli3y (hiHAHCOBO-TOCHONAPCHKOI AISUIBHOCTI 3 YpaXyBaHHIM
BU3HAUCHNX PHU3MKIB a00 B TOJIE 30py MOTPAIUIAIOTH IJIATHUKH IOJATKIB,
TOCIIOAAPChKA MISUIBHICTH SIKUX BXKE € IMiJ03PLIOI0 3 TOYKH 30pY MONATKO-
BUX opraHiB. OCOOMMBICTIO MOAATKOBHX MEPEBIPOK € Te, IO TIIHKH TUIAHOBI
JIOKYMEHTAJTbHI MEPEBIPKH MPOBOMSATHCS HA IMIJICTaBI MOTICPEIKEHHS I11aT-
HUKa MoAaTKy 3a 10 JHIB Mpo TUIAHOBY MEPEBIPKY, PeIlITa IepeBipoK — Kame-
pasibHa Ta (haKTHYHA POBOIATHCS 0e3 OY/Ib-SIKOTO CIEIiaTbHOTO PIIlICHHS.

[TincraBoro mist nomycky mocanosux ocid JAI1C e Bunanuii Haka3, KOMis
SIKOTO BPYYA€ThCS IDUIATHUKY MOAATKIB Ta MUCHMOBE TIOBIIOMIICHHS 0(OpM-
JIeHe 3a JAecATh JHIB J0 JHs NPOBEACHHS 3a3HAYEHOI NePeBIpKH, A€ 3a3Ha-
Ya€eThCsl 1aTa MOYATKy MPOBEICHHS TaKOl MEPEBIPKH.

Jlo mouarky MpoBECHHS MOJATKOBOTO KOHTPOJIO IMOJATKOBHMA iHCIIEK-
TOp MOBUHEH O3HAHOMHTHCA 3 JISUIBHICTIO Cy0’€KTa TOCTIOJApIOBAHHS, 110
MiUIATae TTOTOYHOMY KOHTpOJIO. [H(opmariiiHo 623010 € K BHYTPIIlIHi,
TakK i 30BHIIIHI jukepena. Jlo BHyTpIiIHIX mKepen iHpopMmariil BiTHOCITHCS:



IC sciences»

Chapter «Econom

otrrodLHOM 010909HEHI(] oroHgexXdIY domod]] °| -oug

oirodinoy nreldrAead ee airoxee xunorgodeod arodiHoM
‘otrodrHox nierarAead odu AgUIMOIrON g1HOIh KHHRAAWAODH]
‘ADIITOYOH XUHOEKUE KHHOHAJA OOMI d1roxes ex9odeod

EHHEeHOMMd XI exdigodan el
oirodIHON nwereldrAedd ee
quomId BLLEHAUA[ |

1

oirod1HON d1re1doreN BHHOXIOIEA ‘OIr0dLHON B1NE BHHERITRIN)

o1rodLHON
areLarAead kaaorndodO

A

otrodinoy uwediodu or aHeaA1mdox BHHIO0HE 199d1on udn
‘UNBTTOLOW UWHHELd 01Ir0dLHOM BHHOHOUITE

oirodLHOM BHHoTog0d] |

01rrod1HOM KHHBEAHRI |

KIe10 BhaOLOIII] |

1

o1rrodLHON 010909HEHI( oI0HgRMXdOT oomod] |

261



Vadym Puhalskyi

o1r0od LHOXM 01090M.LBY0N JIMOd]T 7 N

HINBQ0O0 HNUHOXBEOHEOLA € o1d1mendodHI
HINQO BL (MIoWHd JogoxLeron BHHedAWdod) orrodLHON
ologodieron uwereLdrAead ee anroxee xunargodeod qrrodiHoY

quomd
xulsHuudn kHHeHOMUE Bxdigador] 1A

+

EDILBION BXUHLRL ILdeY HLLOMQ000 g Aoules BHHedAWdO)
‘KHHOMII-EHHAIINOX 1401 0I090M.LRI'OLl KBHHBITMOeH Bl BHHAIrWdodo
‘ADIIIOIOH XMHOI'AEME KHHOHAJA OO d1roxee exgodeod

KHHEHONHE X]
exdiaodon eL o1rod1iHOM 010€0MLEIOL

nwererdrAeod ee anomd LIBHUUA]] A

+

midrgodon
Auxe on 9Honodonee ryrracod el skHHEWHALO ‘uxdigadon jogoxMLerOL
arrerdorew BHHOXIOIeA ‘midigodon 10903 IeI01I B1NE KBHHRIRIN))

LLHOWAMOY
XUEOMWAIITH BHHAIWAO(O 8L 01rrod1HONM
oJogodreron arierdrAead kHHIINdOPO Al

+

A€lreHe OIOHRINOHOMO a1NOUUdI WKHHBHI'O0I
WHHOBROHI'O € ILOOHLIFE JOG0MLRIOL BL ANIIrQ0 010909HEHI( drdrorrod
‘aILHOWANOY XuHHUAdan ximaodarirerxAg exdigodon eHIrBIHOWANOY?

oirod1LHOY d1YOXeE KHHOTO80d] | ][]

nroxes 1mHI el Axdigodon en Acexen ‘midrgodon nwediodn ‘arinmes
XUEOWIOUI KHHRIAWAO] ‘TLOOHIIKIT [0M90deIr0II00I-0900HEHI( EIrRHY

+

erogod eHhodrgadano]y ¥Irerd |

+

EDILRIOL BMHUHLEBIL 99001 OJOHYT901I 18 WOHBIJO WHEO0MLEIOL BHHOIYg

aDLLRIOLI
BMUHLEI MIIFQO BH KLLEEQ KIITRLO |

+

011r0d LHOY 01090MLRIOLI 99110d] |

262



Chapter «Economic sciences»

aKTH MONEPEAHIX MOAATKOBUX MEPEBIPOK, ICKIIaparii, pe3yJasTaTH KaMepallb-
HUX TIEPEBIPOK TONAHMX JeKapariidi Ta (iHAHCOBUX 3BITIB, ayJIUTOPCHKI
3BITH 30BHIIIHIX HE3aJICKHUX ayTUTOPIB. 30BHINIHI JpKepena iHdopmarii —
e iHopmarris, sika ONPHIIIOHEHA B 3ac00aX MacoBoi iH(opMallii, Mepexi
[HTepHeT, AaHi1 HaJaHi MUTHUMH OpraHaMu, OaHKIBCBKUMH YCTAaHOBaMH.

[Mopsin 3 uM, MOJATKOBUIA 1HCIIEKTOP MOBHHEH MiNTOTYBaTH IMUCHMOBI
3aIUTH 10 OPTaHiB Jep>KaBHOI BIIAJN 3 METOIO OTPHUMAaHHSI BiIOMOCTEH, sIKi
CTOCYIOTBCsl TiepeBipku. Taki 3alUTH HANPABISIOTHCS O OPraHy CTaTHC-
TUKH, BUKOHABYMX OPraHiB y rajly3i eKosorii, BOJHOTO TOCIIOAapCTBa, 3
MUTaHb 3eMEJIBHUX PECypCiB, BUKOHABUMX OPTraHiB MICIIEBUX paji, OpPraHiB
JeprkaBToiHCHEeKIIi{, 010PO TEXHIYHOT IHBEHTApU3aIli] T 1HIIHX.

3i0pana iHdopmMallisi HeoOXiTHA IS MPOBEACHHS aHANI3y isTBHOCTI
cy0’eKTa IEepeBipKH, BCTAHOBICHHS (DAaKTHUHMX OOCSTIB BHKHIB, PO3Mi-
IICHHS BIJXOMIB, CIIOKHTOI BOAM TOIIO. BIiAMOBIZHO A0 JaHMX 3BITHOCTI
3’ICOBYETBCSl HAsIBHICTP OCHOBHHUX 3aCOOIB TIJIPUEMCTBA, TMPOBOIUTHCS
BHUBUYCHHS TEXHOJIOTIYHOIO IpOIlecy BHPOOHMITBA (HEOOXIIHA KUIBKICTh
BOJIM, €HEPrii, CTUKETOK, CHPOBUHHU TOII0). OTpHMaHI MHCHMOBI BiZOBIII
Ha HaJiCJaHi 3aUTH B 000B’SI3KOBOMY HOPSAKY 3BIPSIOTHECS 3 TAHUMU, IO
MICTATBCSL B 0a3aX JaHWX aBTOMATH30BaHHX CHCTEM IOIATKOBOI CITY:KOH.
3i0paHa MoAaTKOBUM 1HCIIEKTOPOM 1H(OpMALlis PO IUIaTHUKA MOAATKIB 103-
BOJISIE OMY TPAaBUIILHO BU3HAYUTH HAIPSIMU MEPEBIPKHU, 3MEHIIUTH PH3UK
He BUSIBIICHHS (DaKTiB MOPYIICHb MOJATKOBOTO 3aKOHOAABCTBA, IMiBUIUTH
SIKICTh TIPOBEICHHS TTOJJATKOBOTO KOHTPOJIIIO, TPYHTOBHO CKJIACTH MPOTpaMy
MaiOyTHBOI TEPEeBIpKH Ta Po3podUTH 3axonu KoHTpomo. IIporpama mepe-
BIpKM BKJIIOYAE TIEPENIiK MHUTaHb, IO MiJIATAIOTh TEPEBipIll MOAATKOBUM
THCIIEKTOPOM, CTPOK 1X BUKOHAHHS, TEPMiH 3aKIHYCHHS [TEPEBIPKH.

[IpoBeneHHs 3aX0/1iB KOHTPOITIO (TTepeBipoyHa podoTa) — IIe OJIUH i3 Bifl-
MOBIJJATbHUX CTaIild TONAaTKOBOro KoHTpoito. CTajisi MpoBeNeHHS MOjiaT-
KOBOTO KOHTPOJIIO BKIIIOYAE: TOKYMCHTAJbHY IIEPEBIPKY OyXranTepchbKuX
MEPBUHHMUX JIOKYMEHTIB, pEricTpiB (hiHAHCOBOTO OOJIKY Ta MOJATKOBOI
3BiTHOCTI. JlochmimKeHHs: HaJaHoi AJ1s epeBipku iH(opmarii y nepeBaxHii
OLTBIIOCTI HEOOXiTHO MPOBOIMTH BHKOPHCTOBYIOUM JOKYMEHTaJbHI MpU-
Homu (3ycTpiduHy IepeBipKa, 3a 3MICTOM, JIOTiUHY TOIIO) Ta aHANITUYHI IPO-
uexypu. [IpydoMy oxonuTy JOKYMEHTAJIbHUMU MEepeBipKaMU HEOOXiIHO He
OKPEMOTO IJIATHUKA, & BCIX, XTO MPUYCTHUN 0 MOXKIIMBOT CXeMH YXHUJICHHS
BiJI criaté nonarki. [loeHaHHS MPUAOMIB JOKYMEHTaIBHOTO KOHTPOJIIO 3
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MpUHAOMaMH €KOHOMIYHOTO aHaJli3y J03BOJISIE BHUSIBISITH MOPYIICHHS HOPM
YHHHOTO 3aKOHOJIABCTBA, 3pOOUTH BHCHOBOK IIIOI0 OOTPYHTOBAHOCTI JICKJIa-
pyBaHHs 30UTKIB 200 MiHIMI3aIli]l Ta YXWICHHS BiJl CIUIATH ITOJATKIB.

HactymauM erarmoM MpoBOAXUTHCS O(GOPMIICHHS PE3yNbTaTiB MOAATKO-
BOTO KOHTPOJIIO Ta CKJIAIaHHS MiJICYMKOBUX JOKYMCHTIB 32 Pe3yJIbTaTaMu
nepeBipku. Pe3ynmeraTi mogaTtkoBoi mepeBipKu 0(OPMIIFOTHCS JTOBIIKOO
(3a BiICyTHOCTI TIOPYIIIEHB) YU aKTOM, 110 BU3Ha4eHo y cT. 86 [TKY. Onnak,
HEeoOXi1HO BpaxyBaTH, 110 3akoHoM Ykpainu Big 16.01.2020 p. Ne 466-1X
«IIpo BHecenns 3miH a0 [IKY miomo BAOCKOHaJeHHA aIMiHICTpyBaHHS
MOAATKIB, YCYHEHHSI TEXHIUHHX Ta JIOTIYHUX HEY3TOJKEHOCTEH y Mmopaar-
KOBOMY 3aKOHOJABCTBi», BHECEHI 3MiHU JI0 cT. 86 [lomaTKkoBOro Komaekcy
Vipainn «O¢pOopMIICHHS pPE3yJIbTaTiB IMEPeBipOK» B YACTHHI MOPSIKY
oopMIICHHST pe3yabTaTiB MepeBipok. HalaHO BU3HAYCHHS «akT Iepe-
BIpKW», «IOBIJIKa TEPEBIPKW», «Marepiald NepeBipku». B cBor uepry,
JAIICY cBoim HakazoM Bim 25.02.2021 p. Ne 244 «IIpo 3arBepmKeHHS
3paska GpopMu akTy (JIOBIAKH) JTOKYMEHTAIBHOI TNIAHOBOT (TI03aIlIIaHOBOT)
BUI3HOI MEPEBIPKH MOAATKOBOTO, BAIIOTHOTO Ta I1HIIOTO 3aKOHOIABCTBA,
KOHTPOJIb 338 JOTPUMAHHSIM SIKOTO ITOKJIAJICHO HA KOHTPOIIOIOUi OpraHy, Ta
MeTtoandHUX peKOMEHIALIHN 1010 0(POPMIICHHS MaTepialliB TOKyMEHTaIb-
HUX TMEPeBIpOK» HaJae PEKOMEHJAII] 100 3MicTy Ta O(OPMIICHHS aKTy
(J1OB1IKM) TOJATKOBOI MEPEBIPKU, TOOTO HE MICTUTh HOBUX IIPABOBUX HOPM,
HE BCTAHOBJIIOE HOBHUH MOPAI0K OPOPMIICHHS TOKYMEHTAIbHUX TIEPEBIPOK,
OCKIJIBKH 3a3Ha4eHi HOpMH Bxke BcTaHoBieHl [IKY ta HopmatuBHO-TIpaBo-
BHUMH aKTaMH, po3pobiaeHuMH BiamoBiaHo 1o [TIKY.

SIKIIO MIAaTHUK TIOAATKIB HE MOTOMKYETHCS 3 BHCHOBKaMH, BUKJIaJe-
HUMH B aKTi IEPEBIPKH, BIH Ma€ MPaBO MOIATH CBOI 3alIEPEYCHHS, TOIaTKOB1
JIOKyMEHTH i MOSICHEHHSI, y TOMY YHCIIi Ma€ MPaBo MOIATH JOKYMEHTH, SIKi
MATBEPXKYIOTh BIICYTHICTh BUHH YW HASBHICTH TIOM’SIKIITYBAJIBHUX 00CTa-
BHH 200 00CTaBHH, sIKi 3BIJILHSFOTH Bl (PiHAHCOBOT BiAMOBIAabHOCTI. CBOI
3alepeyYeHHs [UIATHUK IOJATKIB IMOBHHEH MOAaTh mpotsroM 10 pobounx
JIHIB. 3ariepeueHHsl 10/10 BUKJIaJIEHUX (DAKTIB y aKTi MOJIATKOBO1 MEPEBIPKH
PO3IIIsAa€ KOMICisi KOHTPOJIOIOUOTO OpTraHy 3 PO3IIsiLy 3arnepedeHsb i mosic-
HEHb J0 aKTy nepeBipku. g KoMicis € MOCTIHO Jit04uM KoJeTrialbHUM
OpraHoM, a CKJIaJ] 3aTBEP/KYEThCS HAKA30M KEPiBHHKA.

PimenHs, sike MpUHMAa€eThCS 3@ PE3yABTaTaMH TTOJaTKOBOTO KOHTPOJTIO, B
000B’SI3KOBOMY TIOPSIJIKY 3aHOCHUTBCS B OCOOUCTY CIpaBy ITUTATHHUKA MOJAT-
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KiB — IIe T'ATHH eran nepeBipku. OcobucTa crpaBa IUIATHHKA TONATKIB
MMOBHMHHA MICTUTH BCIO 1H(OpPMAIIFO TIPO MPUYKHY, XiJl 1 pe3yJIbTaTh mepe-
BIpKH, a TaKOX (PIKCYBaTH MPOIEC MPUHHATTS HUM aKTy nepeBipku. Crar-
teto 58 . 58.1 IIKY Bu3Ha4YeHO, 1110 KOHTPOIIOIOYNI OpraH HajJCcHIIae (Bpy-
Yae€) IUIATHUKY MOMATKIB ITOJATKOBE MOBITOMIICHHS-PIIICHHS, SKIIO CyMa
TpOLIOBOTO 3000B’sI3aHHS IIATHHUKA ITOAATKIB, TIEPEI0AUYCHOTO MOJATKOBUM
a00 1HIIUM 3aKOHOIaBCTBOM, KOHTPOJIb 32 JOTPUMAHHSM SIKOTO MOKJIAZEHO
Ha KOHTPOJIIOIOUl OpraHU, PO3PaXOBYETHCS KOHTPOIIOIOYUM OPraHoM Bij-
nmoBiHO 710 cT. 54 TIKY. [lo noBigomMieHHs-pillIeHHS T01AEThCS PO3PAXyHOK
MOAATKOBOTO 3000B’s13aHHs Ta mTpadHUX (hiHaHCOBUX) caHKIii. Bimgmo-
BigHO m.58.1.2 1.58.1 crarti 58 [1IKY noBiIOMJICHHSA-PILLICHHS Ma€ MiCTUTH
MOTHUBYBaJIbHY YacTuHy. Bumesraganum 3akonom Ykpainu Ne 466 nomnos-
HeHo 1. 58.2 ct. 58 [IKY a6zanom nepuiiM Ta BU3HAYCHO, 1m0 (hopma Ta
MOPSZIOK HAJIICIIaHHSI TOIATKOBOTO TIOB1IOMJICHHS-PIICHHS BU3HAYAFOTHCS
[EHTPaIHFHAM OpTaHOM BHKOHABUOI BJIAIH, III0 3a0e3reuye popMyBaHHS Ta
peaiizye iepkaBHy (hiHAHCOBY MOJITHKY.

3aBepIIyeThCsl MPOIEC MOJATKOBOTO KOHTPONIO 3MIHCHEHHSIM KOHTp-
OJIF0 32 BUKOHAHHSM MPUHHATHX HUM PINICHb Ta OOMIHOM iH(OpMAIliE
3 YHOBHOBa)XEHHUMHU 0c00aMu. KOHTpOJIb BUKOHAHHS MPUAHATUX PIllICHb
3aCTOCOBYETBCSI 10 THUX IUIATHUKIB MOJATKIB, SIKI HE CIUIAYYIOTh CyMy
II0JIATKOBOTO UM TPOIIOBOrO 3000B’A3aHHA. Voro mpoBoasTh Migpo3ainm,
SIK1 311HCHIOBAIM NEPEBIPKY Ta CTPYKTYPHHUH MiAPO3/LT CTATHEHHS O/aT-
KoBOi 3a0oproBaHocTi. 3rigHo 3i ¢T. 59 m. 59.1 TIKVY y pasi konu y miar-
HUKa MMOJIaTKiB BHHUK MOJATKOBUN OOPT, KOHTPOIIOIOYNN OpraH HaJICHUIae
(Bpyuae) oMy MONATKOBY BHMOTY B TIOPSIIIKY, BU3HAYCHOMY JUJISl HAJICH-
JaHHsI (BPYYCHHS) TIOaTKOBOTO MOBIIOMIICHHSI-PIIICHHS. 3a BU3HAYCHHSIM
mn.14.1.153 n.14.1 c1.14 TIKY, mogarkoBa BUMoOra — Iie¢ TINChMOBa BIMOTa
KOHTPOJIFOIOYOTO OpraHy IO TUIAaTHHKA MOAATKY IMOAO ITOTAIICHHS CyMH
nogarkoBoro 6opry [13]. ITogarkoBa BUMora (OpMY€EThCS JIHIIE 3a y3T0-
JDKCHHMH CyMaMH ITOJAaTKOBHX 3000B’s3aHb, SIKI HE CIUIAYCHI TUIATHUKOM
MOJAaTKIB B yCTaHOBJEHI TepMiHu. [logaTkoBa BuMora opMyeTbes Ha Mij-
CTaBi OOJIIKOBHUX JaHUX 3 KAPTOK 0COOOBUX paxyHKIB IJIATHUKIB MOJATKIB,
siki BeyThest y JAIIC abo Ha mifcTaBi MOJAHOTO iHIIOTO KOHTPOIIOKYOIO
OpraHy Npo 3AiHCHEHHS 3aXO0/iB 3 MOTAIICHHS IOJaTKOBOTO OOPTY.

CtpykTypHHI MiApo3ain cTsarHeHHs nogarkoBoro 6opry HAIIC dopmye
1 HampaBIsie€ MOJATKOBY BUMOTY TUIATHHKY mojaTkiB. [lomarkoBa BHMoOTra
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BPYYAETHCSI 0COOHMCTO IOPUANIHIN 0c00i i pO3NMNCKY a00 HANPABISIETHCS
MOMITOBAM BiJINPABJICHHSM 3 TIOBIJOMJICHHSIM TIpo BpydeHHs. [licist Bpy-
YeHHsI ITOJJATKOBOT BUMOTH TUTATHHUKY TTOJIATKIB CTPYKTYPHUH MiAPO3JILI, 10
(YHKIIH SKOTO BXOJWUTB PEECTPAIlis BXIJHOT Ta BUX1JTHOT KOPECIIOHICHIII1,
nepenae KopiHenpb Takol MOAATKOBOT BUMOTH 3 BiIMITKOIO IPO BPYUCHHS
CTPYKTYPHOMY IMIAPO3/LTY CTATHEHHS ITOIATKOBOI 3a00prOBaHOCTI.

Tabmuus 4
DyHKILiI 10AATKOBOI0 KOHTPOJIIO
DyHKuIii
MOJATKOBOI0 Koporkuii 3micT
KOHTPOJIIO
OcHOBHI (DYHKIIIT ITOJATKOBOTO KOHTPOITO
DickanpHa HanoBHeHHS 10XOMIB OIOIKETY.
[Monsirae y 3abe3neueHHi CIPUSHHS €KOHOMIYHOT aKTHBHOCTI
TUIATHHKIB TTOJATKIB 1 300piB IIIIXOM 311 KyBaHHS 1X
KOHKYPEHTHHX TIepeBar i MaifHOBOTO CTaHy, 1[0 B KiHIIEBOM
Perymoroua yp P %, . Y

Ppe3ysIbTaTi J03BOJISIE TIO3UTHBHO BUPILYBAaTH 3aBJaHHS PO3BUTKY
€KOHOMIKH, 3MEHIITYBaTH COLIAIILHY HANPyTY, sSika BUHUKAE 4epe3
JIUCTIPOTIOPLISIME B PiBHI TOXO/(iB HACETICHHSI.

[MonepemxeHHs MOpyIIeHb y cdepi OMoAaTKyBaHHS Ta YXUICHHS
[IpeBeHTHBHA | Bij CIUIATH MOJATKIB i 300piB, 1[0 Y CBOIO UEPTy, CIIPHUSIE
ITiABUIICHHIO PIBHS MOAATKOBOI TUCHUILTIHY TUIATHUKIB MTOJATKIB.
Lle ocHOBHA (yHKIIisl IOATKOBOTO KOHTPOJIIO, METa SIKOT I10JIsIrae y
MPOBEJICHI PI3HUX KOHTPOJIBHUX 3aXO/IiB Ta OIiHKA 1X eheKTHBHOCTI
3 METOI0 BUPOOJICHHS 3aX0/[iB HALILICHUX Ha MOJajIbIIIe
YIOCKOHAJICHHSI.

Kounrtposnbna

JlomatkoBi (h)yHKIIIT TOJATKOBOTO KOHTPOIIIO

[Mepenbavae npoBeeHHs KOHTPOIBHUX 3aXOIIB ITi/] Yac B3SITTS
Ha OOJIK TUIATHUKIB TIOJIATKIiB 3 METOK CTBOPCHHS YMOB

JUTSt 3IICHEHHST KOHTPOJTIOIOYMMH OpTaHaMH KOHTPOJIIO 3a
NPaBUIBHICTIO HApaxyBaHHsI, CBOEYACHICTIO i IIOBHOTOIO CILIATH
MOJIaTKIB, HApaXOBaHUX (DIHAHCOBHMX CAHKIIIH, JOTPUMaHHS
MTOJATKOBOI'O Ta IHIIOT0 3aKOHOIaBCTBA.

OO6mmikoBa

[MonsArae y nociimpkeHHi (axris, y3araiabHeHHi iHpopMmalrlii,

Ananituuna A
BUSIBJICHHI PI3HOTO POJY TIOPYIICHB.

3micT mi€l GpyHKIii monsArae mo-nepiie, y NpaBuiIbHOCTI TPHUHHATTS
pillIeHb 32 pe3yJabTaTaMu KOHTPOIIIO; IpyTe, IPUITHHEHHS
3aKOHHOCTI HETIPaBOMIPHUX JIil INIATHUKIB ITOAATKIB, BHHHUX Y MOPYIICHHSIX
MOJaTKOBOT'O 3aKOHO/ABCTBA, IIUISIXOM HPHTSATHEHHS J10
aJIMIHICTPATHBHOT YU KPUMIHAIBHOI BIAMOBIAIBHOCTI.
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CyTh TOATKOBOTO KOHTPOJIO HEOOXiTHO PO3MIAATH Kpi3b NPH3MY
(yHKIIN, sKi BiH BUKOHY€. IcHye Oararto MmiIXoiB 0 PO3KPUTTS 3MICTY
(YHKIIIH TIOaTKOBOTO KOHTPOIIO, OJIHAK, HA HAIy JYMKY, JOPEYHO BHIi-
JIUTH OCHOBHI Ta JIoJaTkoBi (Tadm. 4).

4. BucHoBkH

CyTb 1OAaTKOBOTO KOHTPOJIO, HOTrO NMpU3HAYEHHS, MICIe y CHCTeMi
JepkKaBHOTO (hiHAHCOBOTO KOHTPOJIIO OCIHIDKYIOTh YKpaiHChbKi BuUeHi-e-
KOHOMicTH. BojHOuac, Bijjaiouu HajexHe HalpalloBaHHSIM HAyKOBIIIB,
3a3HAUUHO, II0 HE3BAXKAIOUM HA PI3HOIUIAHOBICTH HAYKOBHX PE3YIBTATIB
y MeXax Iii€i mpoOIeMaTHKH, psiJi MUTaHb 3AIUIIAIOTHCS MaJIOJ0CIiKe-
HumH. Ilepemycim, 1ie CTOCY€EThCSl BUBYCHHS CyTHOCTI TIOIaTKOBOTO KOHTP-
OJIIO 1[0 € aKTyaJbHOK MPOOIEMOI0 ChOTOACHHS OCKIUIBKH, B CyYacHHUX
YMOBax TOCIOJIApIOBaHHS BiIOYBAEThCS PO3MIMPEHHS C(hEepH MOAATKOBOTO
KOHTPOJIFO, 301IBITY€THCS KUTBKICTB (hOPM, METOJIIB 1 CIIOCO0IB HOTO 31iiC-
HeHHs. KpiMm Toro B ymoBax U(poRBi3allii y10CKOHAIOWTLCS MPOEIypH
HOTO TIPOBEACHHS, MOCTIHHO 3MIHIOETHCS Ta JOTIOBHIOETHCS 3aKOHOIABYC
PETYINIOBaHHS OIOJATKYBAaHHS 1 IOJATKOBOTO KOHTPONIO. 3HAYYIIICTH i
JIOTiYHA HE3aBEPIICHICTh BUCBITJIICHHS B HAYKOBHX MPAISIX 3yMOBHIIH ITPO-
BEJICHHS JJOCJIIJDKEHHSI BAHUKHEHHS, 3MICTY 1 CyTi OJIaTKOBOTO KOHTPOJIIO.

Ha nincrasi qocimimkeHHs: HOpMaTHBHO-3aKOHOAABYMX aKTiB, TEOPETUYHUX
Ta MPaKTHYHUX HAMPALIOBAHb y Cpepi MOAATKOBOTO KOHTPOIIO 3aMPOIOHOBAHO
ABTOPChKE BU3HAYEHHS «IIO/IATKOBHI KOHTPOJIbY. [1iJl MOJaTKOBUM KOHTpOJIEM
HEOOXiTHO PO3yMITH CaMOCTIHHHI HampsM JEp;KaBHOTO (hJiHAHCOBOTO KOHTP-
OITI0, OCHOBHE TIPH3HAYCHHS SIKOTO TIOJIATAE Y KOHTPOJIi TOTPHIMAHHS TTOAATKO-
BOT0, BAJIFOTHOT'O Ta HIIIOTO 3aKOHO/IABCTBA B c(hepi momarkiB i 300piB Ta pearti-
3Y€TBCS IILIIXOM TIPOBEICHHS KaMEPaTTbHIX, JOKyMECHTAIBHNX Ta (PaKTUIHHIX
TIEPEBIPOK CyO’€KTIB ToCroaproBaHHs. HamejeHe yTOUYHCHHS BHU3HAYCHHS
«TIONTATKOBUI KOHTPOJIBY» HAJA€ 3aKIHYCHOCTI 3B’S3Ky B JIAHITIOXKKY IIOHSITH
«MeTa — 3aKOHOJIaBCTBO — METOI — CY0’€KT» Ta CIIPHSIE TIOJATBIIOMY PO3BUTKY
TEOPETUYHHX HAIPAIFOBaHb Y c(hepi MOJaTKOBOrO KOHTPOITIO.

Ipouec cTaHOBIEHHS 1 PO3BUTKY MOJATKOBOTO KOHTPOJIO B YKpaiHi
HE 3aBEepIIeHHH, 1110 MOB’I3aHO 3 MOJAJBIINM YIOCKOHAICHHSAM CHCTEMHU
oroyiaTKyBaHHs. J[oBesieHo, 1110 poIiec MoaTKOBOr0 KOHTPOIIIO HEOOXiTHO
pO3mIsiIaTH, K MEBHY CyKYyHHICTh CTailf HOro MpOBEACHHS 3aJICKHO Bif
MOCTABJICHOT METH, 3aBAaHb Ta Maciutaly. Ctaii mogaTkoBOro KOHTPOJIO —

267



268

Vadym Puhalskyi

I1e YacTHHA MPOIIECY, SKi MAIOTh CBOI eTany. ETanm mogaTkoBoro KOHTPOIIO
XapaKTepU3YIOThCS HI3KOIO BiIIOBIIHUX CKIAIOBUX CJIEMEHTIB.

V BiTUM3HSHIN HAayKOBiil AyMIli iCHY€ HOCUTH IIHPOKUIN CHEKTpP MiIX0-
JIB 110710 (DYHKIIIH TIOJaTKOBOTO KOHTPOITO, KOXKEH 3 SKUX 3aCIYrOBYy€ Ha
yBary, OJHaK, Ha Halll TODL, (PYHKI{ MOJAATKOBOTO KOHTPOIIO JOLLIHHO
yHI(IKyBaTH 1 po3IIsIaTH y JBOX HAMpsIMax, a caMe: OCHOBHI ((picKaibHa,
peryirorua, MPeBEHTUBHA, Ta KOHTPOJIbHA) 1 T0AAaTKOBI (0OTIKOBA, aHAi-
TUYHA Ta 3aKOHHOCTI), [0 B OCTaTOYHOMY MiJICYMKY CIPHATHME MMO/aJb-
[IIOMY TPOBEICHHIO HayKOBHX MOCHIDKCHb Ta PO3BHTKY TEOpii MOIATKO-
BOTO KOHTPOJIO B YKpaiHi.
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Abstract. The purpose of the article is to substantiate theoretical
provisions and practical foundations for improving the organization and
methods of economic analysis of the formation of financial results in
the conditions of risk-oriented management. Methodology. Methods of
theoretical generalization and concretization, Internet resources have been
used in this study. Results. There have been distinguished some approaches to
the analysis of financial results of enterprises in such areas as the assessment
of the level, dynamics and structure of financial results and indicators
forming them, i.e. income and expenses; analysis of the financial results of
operating activities as the main activity of the enterprise; determination of
the influence of key factors on the formation of the financial result of the
business entity and profitability analysis. The stages of analysis of financial
results, tools for their implementation, the results obtained and possible
management decisions are revealed. Analytical evaluation provides an
opportunity to generate a significant amount of information necessary for
the implementation of management decisions on the formation, distribution
and use of financial results. A conceptual approach to implementation of
analytical evaluation of financial results is proposed, which will help the
company’s management to identify unusual transactions or events, as well
as amounts, indicators and trends that may indicate atypical circumstances
in the formation, distribution and use of financial results. Budgeting of
financial results in the conditions of risk-oriented management is

' PhD in Economics, Associate Professor,

Associate Professor of analysis and audit Department,

Vinnitsia National Agrarian University, Ukraine

ORCID: https://orcid.org/0000-0003-0974-8018

2 Candidate of Economic Sciences, Associate Professor,

Associate Professor Department of Accounting, Analysis and Audit,
Vasyl’” Stus Donetsk National University, Ukraine

ORCID: https://orcid.org/0000-0001-8575-4618

272 © Olena Tomchuk, Viktor Tomchuk



Chapter «Economic sciences»

substantiated. Formation, dynamics and change of financial results and
profitability of “Kurland LLC” are analyzed. Interconnectedness of the
components and coherence of the main tasks and objectives of economic
analysis of profits in risk-oriented management, strategic analysis and
adaptive financial mechanism aimed to ensure profitability of enterprises
are revealed. It is proposed to carry out the forecast value of financial
results at the enterprise taking into account various factors of influence,
including those caused by risks, by means of the correlation-regression
analysis. Practical implications. A formed mechanism of risk management
identification is the basis of formation of the system of measures from the
standpoint of managers of various hierarchical levels as well as realization
of operative administrative influence on operations with the increased
degree of risk. Value/originality. Risk-oriented approach to the organization
of economic analysis of profits enables to identify both external and internal
risks, identify key ones, develop an appropriate management model to
neutralize, reduce impact and prevent them. The study of peculiarities of
the budgeting system under conditions of risk-oriented management has
revealed the need to develop a single effective coordinated budgeting system
in order to achieve competitive advantages in the market, in accordance
with the requirements of the modern concept of integrated management.
The use of correlation-regression analysis enables to identify the nature of
changes in the financial results caused by the effect of factors of influence,
both together and separately with each factor identified.

1. Organizational aspects of the analysis of financial results
in terms of risk-oriented management

Qualitative analysis of the financial results of the enterprise is of great
importance in the current conditions of development and improvement of
market relations in Ukraine. Its implementation affects the right decision on
capital management, minimizes the financial risks of the enterprise, helps
to increase the efficiency of its activities, the most rational use of material,
labor, and financial resources. To make effective management decisions it is
necessary to combine factors, namely: reliable information about the results of
the enterprise, which is formed taking into account the specifics of management
and its organizational structure; use of modern methods of financial analysis;
formation of objective conclusions about the general condition of the enterprise
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and determination of ways to solve certain problems. Therefore, there is a need
to highlight the most important indicators of the impact on profits and the
feasibility of making appropriate management decisions.

The need for qualitative financial analysis is especially relevant in cases
where the company is unable to properly assess its financial condition,
which in the future creates serious obstacles to its effective operation.

The methodological basis for the analysis of financial results in terms
of risk-oriented management is accepted for all enterprises, regardless of
organizational and legal form and form of ownership, the model of their
formation and use.

The study of approaches to the analysis of financial results of the
enterprise showed that most authors in the analytical evaluation of financial
results of the enterprise carry out in such areas as assessment of the level,
dynamics, and structure of financial results and indicators that form them,
ie income and expenses; analysis of the financial result from operating
activities as the main activity of the enterprise; determining the impact of
key factors on the formation of the financial result of the entity and the
analysis of profitability (Table 1).

It should be noted that in the process of analyzing financial results, an
important factor is the information base, ie the initial data for the analysis. In
modern conditions, the information base for the analysis of profit and profitability
are business plan; financial plan; form Noe 1 «Balance Sheet» (Statement of
financial position); form Ne 2 «Statement of financial performance» (Statement
of comprehensive income); form 3 «Statement of cash flows» (by direct,
indirect methods); Form Ne 4 “Statement of Equity” (Statement of Changes in
Equity); enterprise tax return; marketing research materials [8].

In the analysis of financial results of the enterprise can be used a variety
of techniques, methods, and models analysis. Their number and range
depend on specific goals and objectives. At the same time, it remains
unclear which method of analysis is the most accepted in practice, which
provides a comprehensive analysis of financial results of the enterprise,
to justify effective management decisions to improve the financial policy
of the enterprise aimed at its development. The analysis of the scientific
literature gives grounds to claim that most scientists prefer horizontal,
vertical, and coefficient analysis (84,6%) [9]. However, in order to obtain
quality indicators, it is advisable to conduct phased monitoring of financial
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Table 1
Some approaches to the analysis of financial results of enterprises
Author, source Areas of analysis of financial results
1 2
Mulyk T.O. Vertical and horizontal and trend analysis of financial results
[1] of the enterprise
1. Mathematical and statistical methods of research of
Yarish P.M., financial results: economic methods, methods of economic
Kasianova Yu.V. cybernetics and optimal programming, methods of research
[2] of operations, and the theory of decision-making.
2. CVP analysis and the concept of financial leverage.
1. Vertical and horizontal analysis of financial results of the
. enterprise.
Bllyk MD., 2. F;Etor analysis of profit.
Prytuliak N.M., 3. Analvsis of profitability indicat
Pavlovska O.V. - Analysis of profitability indicators.
Nevmerzhytska M. Yu. 4. Factor. analysis of profitability mdlf:ators. '
3] 5. The direct-cost system as a theoretical basis for cost
analysis and profit optimization.
6. Analysis of profit increase reserves.
Tomchuk O.F. 1. Vertical and horizqntal and trend analysis of financial
[4: 5] results of.the enterprise. . .
i 2. Analysis of relative indicators (coefficients), factor analysis.
1. Assessment of the dynamics and composition of financial
results.
Shkolnyk 1.O. 2. Factor analysis of operating profit.
[6] 3. Analysis of the relationship between costs, production,
and profits.
4. Analysis of the profitability of the enterprise.
1. Structural and dynamic analysis of financial results,
Mochalina ZM., |including income and expenses.
Pospielov O.V. 2. Factor analysis of financial results.
[7] 3. Coefficient analysis of financial results.
4. Analysis of profitability indicators.

Source: [1-7]

results. The essence of the above monitoring is to combine at different
stages of analysis of a range of different methods, namely: coefficient
method, methods of horizontal and vertical comparative analysis, the
method of basic substitutions, the method of relative differences; as well
as methods of correlation and regression analysis, which allow not only
to analyze the balance sheet items of the enterprise but also to make a
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comparative analysis of a number of enterprises in a particular industry or
those engaged in similar activities. Such comparisons should be made not
only for the reporting period but also for a number of years, which reflects
a fairly long period of activity of the enterprise. This allows you to identify
trends in the development of the enterprise for the future, which is of great
importance in practice, as companies carry out both long-term and medium-
term and current planning of their activities. Thus, this approach provides
a comprehensive analysis of the enterprise, the ability to identify trends in
its development, the reasons for changes in income, expenses, indicators
of profit. Compare indicators with industry average data and make optimal
management decisions to improve the efficiency of the enterprise.

Stages of analysis of financial results, tools for their implementation,
results obtained and possible management decisions are presented in Table 2.

Table 2
Stages of analysis of financial results, tools for their implementation,
results obtained, and possible management decisions

The results -
Stages Tools obtained Management decisions
1 2 3 4
Analysis of the The state of financial Increasine the
main indicators of activity and financial ng
. . 7 competitiveness of the
efficiency financial capabilities of the .
. enterprise
arca enterprise
The degree of
Coefficient suitability of Identification of
Analysis of the method fixed assets in reserves for further
main indicators of | comparative production, the improvement of
the production arca | method level of use of ﬁ)}ed production efficiency,
P metho d’s of assets and materials | modernization of fixed
horizontal in the profitability | assets in production
and vertical of the enterprise
comparative Status of production Determining the
) analysis and financial cornpetltlvc_e posmqn of
Analysis of the o o the enterprise within a
RS results; identifying . .
main indicators specific regional market
; prospects for £ rel
of enterprise of relevant products,
development and . .
development S introduction of new
consolidating ducts to th Ket
ket positions products o the marke,
market p search for new segments
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(End of Table 2)
1 2 3 4
Methods of Change during
. . the period of Reduction of
Cost analysis vertical and . .
by clements of horizontal the number of productlon C(?StS, which
oyeratin costs comparative production costs are included in the cost
p & analp sis included in the cost | of production
y of production
The magnitude of | Determining changes
Analvsis of the x‘:ﬂfﬁsagg changes that have | in the analyzed period
s truczure of the horizontal occurred during relative to the base
balance sheet comparative the analyzed period | period or business plan,
ana]p sis and determine the |identifying factors that
y consequences led to changes
Coefficient The level of Search for alternative
Analysis of the method, financial results solutions that take
financial condition | horizontal that determine the full advantage of the
of the enterprise comparative capabilities of the antag
analysis enterprise enterprise
Method Evaluation of
Product profitability of basic efficiency and Making adjustments to
analysis substitutions rational use of the strategic plan
invested funds
Determnpng Determining the
changes in the uality of the enterprise
Analysis of Trend analysis | economic policy quality P

for a certain period,

mathematical model

analysis

and influencing
factors

development trends | method of the enterprise L
determining ways to
for more than 2 . .
. normalize the enterprise
consecutive years
Construction of economic and mathematical models
. Identification of
Construction of a
- . Methods of general patterns
linear multifactor . . .
. correlation and relationships L
regression . . Attracting investment
. and regression | between net income
economic-

Formation of conclusions about the general condition of the enterprise, allocation of
the most important indicators of influence on profits, and expediency of acceptance
of the corresponding administrative decisions

Source: [10]
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Analysis of the data in the table shows that most often in the analysis of
indicators of financial and production sphere, cost by elements of operating
costs, balance sheet structure, the general financial condition of the
enterprise using methods of vertical and horizontal comparative analysis.

Thus, the important tool for analyzing the financial performance of
enterprises is analytical evaluation in the form of techniques and methods
of analysis. This estimate is used at different stages of the study of the
formation, distribution, and use of financial results for:

— primary processing of collected information (verification, grouping,
systematization);

— study of the state and patterns of costs, revenues, and calculation of
financial results;

— determining the impact of factors on the performance of enterprises;

— calculation of unused and promising reserves to increase efficiency;

— generalization of analysis results;

— substantiation of budgets and scenarios of enterprise development and
management decisions.

The use of analytical assessment provides an opportunity to generate
a significant amount of information necessary for management decisions
on the formation, distribution, and use of financial results. The purpose
of the study of the use of methodological tools of economic analysis in
the process of analytical support of financial results of enterprises is the
formation of common theoretical positions and the development of universal
recommendations for the use of analytical evaluation of procedures during
the formation of information base.

In Figure 1 shows a conceptual approach to the use of analytical
evaluation of financial results.

Various financial ratios, which show the financial proportions between
different reporting items, also help to assess the financial statements of
the enterprise, namely: indicators of efficiency of production activities;
indicators of business activity; liquidity indicators; indicators of financial
stability. Depending on the specific goals and objectives, you can perform a
financial analysis of varying degrees of detail.

We believe that the use of analytical assessment in the formation of the
analytical base of financial results should assist the company’s management
in identifying unusual transactions or events, as well as amounts, indicators,
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and trends that may indicate atypical circumstances in the formation,
distribution, and use of financial results.

At the same time, it is not necessary to reduce the analysis to the study
of a set or list of indicators of economic efficiency and their deviations,
because neither the indicators nor their dynamics are evidence of a violation

Sources of information (input information)

e management accounting and reporting;
o financial accounting and reporting;
o off-account sources of information
(standards, budgets, plans, forecasts, etc.).

Subjects
e cconomic analysis department;
e accounting service;
e heads of responsibility centers;
e controlling service.

7
/
/
I

/ Objects
! ® costs;

: e income;

\

v

e financial results.

D
\
\

Analytical methods and
Analytical ._q_tet:’hni ues

e grouping;

e comparison;

o factor analysis;

e other methods and
techniques.

assessment

B
/
,

- The process of analytical work v

a set of consistent actions of the subjects of analysis to ) -
provide the necessary and sufficient information about -
the financial results

I ——

Process result (information product)

analytical information provided to management in accordance with its
information request

.

Internal users of analytical information

owners;
executive bodies;

controlling service;

labor collective.

Internal Audit Service and Audit Committee;

centers of responsibility of the enterprise;

Figure 1. Conceptual approach to the use
of analytical evaluation of financial results

Source: suggested by the author
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of the normal course of financial results. The priority for the purposes of
economic analysis itself is to focus on the study of causal relationships of
economic phenomena and processes and forecasting their future values.
This allows you to find bottlenecks and identify areas that need monitoring.

Adequate assessment of the formation of the company’s profit for the
purpose of analytical support of financial results is due to the optimal choice
of methodological approach to its implementation. It should be noted that
the method of analysis is a set of methods, techniques used for systematic,
consistent, the most appropriate practical analytical work. This will make
it possible to critically assess the financial results of the enterprise both in
statics for a certain period and in dynamics — for a number of periods, will
identify «pain points» in financial activities and ways to more efficiently
using financial resources, their rational allocation.

Timely and unbiased analysis of financial results helps to increase the
efficiency of enterprises, the most appropriate and effective use of fixed assets,
material, labor, and financial resources, eliminating additional costs. And the
results of the analysis create objective conditions for increasing the effectiveness
of management decisions, as well as obtaining reasoned accounting and
analytical information for planning and forecasting financial results [11].

An important source of reserves for the growth of profitability of LLC
«Kurland» is the optimization of the structure of marketable products, ie
the growth of the share of those types of products that bring more profit
to the company. However, the lack of free production of the required
volumes by type of agricultural production leads to changes in market
conditions and, accordingly, to a significant annual change in the price of
the same type of product.

The formation of financial results depends entirely on the goals of the
enterprise. If the company aims at high rates of development, increases
sales, and conquers a significant part of the market, the purpose of the
formation of financial results is a high rate of their growth. If the company
stabilizes its activities, is satisfied with the minimum level of profitability
or even unprofitable activities, the management of financial results should
be focused on obtaining such a system that provides current solvency. And
if the activities of the owners are based on the interests of the owners, the
target guidelines for the formation of the final financial results are indicators
such as return on investment or equity.
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In order to increase the economic efficiency of production of LLC
«Kurland» it is necessary to update the material and technical base of
the enterprise by leasing the purchase of equipment; attracting loans for
profitable projects that can bring the company a high income; reducing the
equity deficit by accelerating its turnover by reducing excess inventories,
work in progress, production and commercial cycle.

Economic conditions in Ukraine and LLC «Kurland» in particular are
characterized by crises, increased competition, the existence and spread
of information wars, which necessitate the introduction of new methods
of enterprise management to ensure its effective functioning. In such
conditions, the urgent task is to identify the risks of economic activity in
order to develop appropriate management models. Determining the nature
of probable risks, assessing their impact on the enterprise, pre-developed
anti-crisis tools is one of the important tasks of business planning.

Risk management is considered a central part of the strategic management
of the organization, whose task is to identify risks and manage them. At the
same time, risk management as a single risk management system should
include a program of control over the implementation of tasks, evaluation
of the effectiveness of measures, as well as an incentive system at all levels
of the organization.

The formation of a risk management system at the enterprise begins
with the definition of risk management objectives at the enterprise and the
identification of risks that should be subordinated to the above objectives.

The choice of a specific method of risk identification is determined by
the specifics of economic activity, the scale of change, the peculiarities of
the system of organization of the risk management process at the enterprise.

Thus, a significant advantage of monitoring is to provide a comprehensive
analysis of financial results, clarity of dynamics and changes in indicators
that are analyzed, the effective choice of management decisions based on
analytical data. Properly chosen method of analysis of financial results can
be the foundation for obtaining reliable indicators, and, as a result, the most
efficient use of financial resources, compliance with settlement and credit
discipline, achieving a rational ratio of own and investment funds, financial
forecasting for effective operation in the future.

Analysis of the financial and economic results of LLC «Kurland» is a
necessary condition for effective management of income and expenses in
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order to increase profits and increase profitability. The future performance
of the company depends on how well the analysis of financial results is
carried out, the main factors that provide it are determined.

A risk-oriented approach to the organization of economic analysis of
profits allows you to identify both external and internal risks, identify key
ones, develop an appropriate management model to neutralize, reduce
impact and prevent. Thus, risk identification deals with finding, listing, and
describing risk elements. The latter include sources of risks or dangers,
possible threats, events, consequences, and probabilities. Identification —
one of the most important stages of the process of risk management
allows the distribution of events, causes, consequences by classes, groups,
categories, in which one group includes objects that have a common feature.
This distribution in relation to the goals of society creates an information
field to combat adverse events.

2. Budgeting of financial results in the conditions
of risk-oriented management

Modern globalization processes have a significant impact on the activities
of'the entity, as well as produce new, more stringent requirements for resource
planning and management. This necessitates the creation of a single effective
coordinated budgeting system in order to achieve competitive advantages
in the market, the need to optimize and reduce overhead costs, which is a
requirement of the modern concept of integrated management.

In recent years, budgeting has become the most popular management
technology among domestic businesses. Management, in general,
understands the importance of using budgeting in business management,
but in its development and implementation often faces problems of various
kinds. A significant number of issues arise when establishing a single
budgeting system in corporations or industrial and financial groups because
in this case, it is necessary to consolidate multilevel accounting systems,
take into account industry specifics, specifics of production activities, and
many other related factors.

Hnylytska L.V.[12,p. 89] notes that in only 2% of cases risk identification
is based on credentials, due to the fact that the risk management process
is mainly carried out by managers whose conclusions are based only on
personal experience and intuition.
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Under such conditions, it is useful to build a model that would
characterize all major economic processes in the enterprise and contain: the
structure of hierarchical subordination, sources of resources and funding
centers, centers of incoming financial flows by type, and so on.

One of the most important conditions for the functioning of an effective
budgeting system is its global use in conjunction with the elements and
procedures of risk management at all levels of the organizational structure of
the enterprise. Involving in the process of budgeting and risk management a
sufficientnumber of employees with clearly defined «limits of responsibility»
will solve the following tasks: reduce the complexity of the process of
implementation and maintenance of budgeting by its decentralization;
increase the number of areas and areas of detection, monitoring and initial
identification of risks that affect the activities of the enterprise; increase
the responsibility of specific executors, delegating to them the authority
and responsibility for the implementation of certain budget indicators; to
improve the system of motivation with elements related to the evaluation of
the results of the planned indicators.

The main task of budgeting as a management technology is to increase
the efficiency of production activities of the enterprise on the basis of target
orientation and coordination of all events, as well as increase the flexibility
of the enterprise in the transformation of the economic system.

In the West, a «risk-based budgeting» approach was introduced a few
years ago. In this approach, any input parameter for the budget is set not by
a single digit, but by a range of values. This range can be set by 2-3 values
and expert assessment of their probability (for example, pessimistic,
optimistic, and realistic scenarios), and can be set more complex in the form
of statistical distribution [13].

With the help of simulation, the collected information on uncertainties
can be consolidated into a financial model. The output will be a budget in
which the final data will be presented not in a single value, but in the form
of probability distribution in a certain range. The information provided in
this way gives decision-makers an understanding of the full picture of the
possible future and allows them to make informed decisions about realistic
targets and the necessary reserves.

It should be noted that the formation and use of reserves should take into
account the following: contingencies should be included in the budget as a
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separate item; reserves should not be used to cover costs incurred as a result
of negligent performance by officials, etc.

Due to the fact that budgeting is likely to determine the planned indicators
that the company risks not meeting, it is worth using a historical approach
to the calculation of key targets. This approach is that in order to calculate
the indicators for the planning period it is necessary to analyze the size
of similar, which was achieved in previous reporting periods. It should be
noted that with such an approach, the more analyzed the previous reporting
periods, the more accurate the sample will be. We propose to calculate the
planned indicators by using the methods of mathematical statistics and
calculating the historical volatility of the total income of the enterprise.

The use of the KPI motivation system allows establishing the levels of
responsibility of employees for the implementation of the budget, which
will allow for more effective control in the event of significant deviations of
the actual indicators from the planned.

Under conditions of risk during budgeting, it is mandatory to reflect in
the budget of the total costs of the enterprise a separate item of unforeseen
costs, which we propose to submit as follows: probable costs caused by the
risk; the cost of measures to eliminate the effects of risk.

To determine the planned indicators of probable unforeseen costs, we
propose to use the methods of mathematical statistics on costs, which
were carried out in previous reporting periods and are associated with the
occurrence of a risk situation. Table 3 shows the risky business transactions
that took place in LLC «Kurland» during 2018-2020, with a distribution of
the probability of their occurrence.

Using the probability coefficients calculated in Table 3 for each type of
probable risk that took place in the company from results in previous years,
we determine using a mathematical expectation of random variables the
estimated amount of costs that may incur in case of recurrence of risk in
economic activity of LLC «Kurland (formulas 1-4):

M(Xp) =849 x 0,25+ 610 x 0,25 = 212,25 + 152,5 = 364,75 (thousand UAH) (1)

M(Xk) =52 x 1 =152 (thousand UAH) (2)
M(Xz) = 0 (thousand UAH) 3)
M(Xb) =13 x 1 =13 (thousand UAH) 4)

M(Xs) =48 x 0,2+ 148 x 0,2 =9,6 + 29,6 = 39,2 (thousand UAH) (6)
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Table 3
Calculation of the coefficient of the probability
of economic risk in LLC «Kurland»

Number of events (s) 2018 2019 2020

Ne | Tax risk (X)

Occurrence of overdue payments by
1 | counterparties, thousang UAH, Xp B 849 610

Pi, coefficient - 0,25 0,25

Erroneous transfer of funds to third party 5
2 | accounts, thousand UAH Xk

Pi, coefficient 1 - -
Violation of tax legislation, thousand UAH, Xz - - -

3 Pi, coefficient - - -

4 Bankruptcy of counterparties, thousand UAH, Xb - - 13
Pi, coefficient - - 1

5 Payment of penalties, thousand UAH, Xs - 48 148
Pi, coefficient - 0,2 0,2

Source: calculated by the author according to the studied company

According to the calculated indicators, the estimated values of costs that
the company may incur in the event of a risk situation are determined.

Having calculated the estimated absolute values of costs that may
occur in the forecast period in LLC «Kurland», we calculate the possible
deviations from the calculated forecast values (formulas 7-10):

G(X,) = /8497 x0,25+ 6107 0,25 - 364,75 = /180200, 25+ 93025 - 13342, 56 = o
J259882,69 = 509, 78thousand UAH

o(X,) =52 x1-52° =0thousand UAH (8)
o(X,) =13’ x1-13* = 0 thousand UAH ©)

o(X,)= \/482 x0,2+148% x0,2-39,2’ :\/460,8+ 4308,8 -1536,64 = |/3232,96 =
=56,86thousand UAH (10)

On the basis of the calculations, a possible deviation of costs associated
with the recurrence of overdue debt by 509,78 thousand UAH; expenses for
payment of penalties — by 56,86 thousand UAH.
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Taking into account the calculations and the scenario approach to
budgeting, we will build a simplified model of contingency budget LLC
«Kurland» (Table 4).

Table 4

Contingency budget of LLC «Kurland» for the forecast period

Budget scenarios are possible
Ne Indexes
optimal real | critical
1. Probable costs of risk
e L e
1.2 | Violation of tax legislation, thousand UAH - - -
1.3 | Bankruptcy of counterparties, thousand UAH 13 13 13
1.4 | Payment of penalties, thousand UAH 19,4 39,2 58,6
1.n | Other expenses, thousand UAH - - -
Total costs 132.4 152,2 171,6
2. Expenses for measures to eliminate the consequences of the risk
21 gf:ﬁ;ﬁ% aU rzs:[rve for doubtful debts, 16,14 364,75 729.5
2.n | Other costs for the creation of events - - -
Total costs 16,14 364,75 729,5
The total amount of unforeseen costs 148,54 516,95 901,1

Source: calculated by the author according to the studied company

So, as can be seen from Table 4, the total planned unforeseen costs of
LLC «Kurland» in the real budget scenario will be 516,95 thousand UAH,
and taking into account the calculated possible deviations, their amount will
be 148,54 thousand UAH. and 901,1 thousand UAH. under the optimal
and critical scenario, respectively. All estimated contingencies should be
included in the total cost budget for the respective scenarios.

We propose to calculate the planned amount of income of the enterprise

by using the retrospective degree of variability of total income.

The retrospective degree of variability of total income allows establishing
the level of variability of the studied indicator taking into account the
studied period of time and is calculated by the formula 11.
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7 %100%. (11)

where S — retrospective degree of variability,

xi and x — growth rate of the indicator,

n — the number of years involved in the calculation,

t — the total number of years studied.

Using the indicator of the retrospective degree of variability of total
income allows you to set the level of variability of the total income of the
enterprise for several periods of time.

The calculation of the retrospective degree of variability of total income
is given in Table 5 and formula 12.

Table 5
Calculation of the forecast income level of LLC «Kurland»
Indexes 2018 2019 2020
The amount of income received, thousand UAH 291288 | 362366 | 327233
Income growth rate, % X 24.4 90,3
Retrospective degree of variability of total income

Source: calculated by the author according to the studied company

Using the dynamics and growth rates of the total income of LLC
«Kurland», we calculate its retrospective degree of variability:
2

x\3x100% = /w x1,732x100% = 66,141,732
x100% = 114,55

So, the degree of variability in the amount of total income for the last
three years is within 114,55%. This degree should be taken into account
when determining the forecast values of income in different scenarios.

Analyzing the dynamics of the financial results of LLC «Kurland» for
2018-2020 and using the methods of mathematical statistics, we determine
the forecast level of profitability of the company and the degree of deviation
of the calculated value (Table 6 and formulas 13-14).

2
D (24,4 +90,3%)
i=1
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Table 6
Calculation of the forecast level of profitability of LLC «Kurland»

o Number of events (s)
Ne Tax risk (X) 2018 2019 2020
| The amount of net profit, thousand UAH, Xpr 77731 77466 - 8270
Pi, coefficient 0,2 0,2 0,2

Source: calculated by the author according to the studied company

Using the probability coefficients calculated in Table 4, we determine
the estimated amount of profit:
M(Xpr) =77731x0,2 + 77466%0,2 — 8270x0,2 =
=15546,2 + 15493,2 — 1654 = 29385,4 thousand UAH (13)

o(X ) =J77731° x0,2 + 77466" x 0,2 + (—8270)* x0,2 —29385,4° =
J6042108361x0,2+ 6000981156 0,2 + 68392,9x 0,2 —863501733,16 =

=\/1208421672,2+ 1200196231,2+13678,58 —863501733,16 =

\1545129848,82 = 30938,14 thousand UAH

So, based on the analytical actions, it is established that the projected
level of profit will be 29385,4 thousand UAH with a possible fluctuation of
30938,14 thousand UAH.

Using the above calculations and following the concept of Target-Profit
System, we will build a generalized three-scenario budget of financial
results, which will reflect the total projected income, financial result, and
expenses of LLC «Kurland» (Table 7).

Table 7
Generalized budget of financial results
of LLC «Kurland» for the forecast period

N Indexes .Budget scenarios are possiblfz :
optimal real critical
1 |Total income, thousand UAH 618107 327233 275665
2 | Financial result, thousand UAH 27041 29385.4 32198
3 Total costs, thousand UAH 359183 196070 123758
incl. unforeseen costs 148,54 516,95 901,1

Source: calculated by the author according to the studied company
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For the real scenario, we propose to take into account the calculated
forecast values, and for the optimal and critical-adjusted forecast values for
their possible deviations.

It should be noted that this approach to the calculation of forecast values
does not take into account all the features of the entity, and therefore the
identified indicators need to be studied for their compliance with short-term
prospects for development and feasibility. If there is a range of possible
deviations from the budget, it is necessary to understand what is the
potential cost of such deviations in the form of, for example, additional
funds to cover them.

The main indicators of the budget of financial results are net profit and
profitability of sales. The first indicator is determined in absolute terms, and
the other — in relative terms. It should be noted that these indicators refer to
the strategic indicators of the entity, the threshold values of which are set by
the owners of the enterprise or senior management.

In addition, thresholds can be set not only for one value for the entire
planning year but also for each month separately, taking into account pre-
known factors affecting the income and expenses of the entity. This is due to
the fact that, depending on the specifics of doing business in some months,
economic activity may be unprofitable, and in general for the reporting
year — profitable with a sufficient rate of return.

Each business entity, when planning its business activities, determines
the target values of strategic indicators, the achievement of which is a kind
of strategic goal. For these indicators, it is mandatory to set a period of
achievement, which must be at least one calendar year. These indicators
must be communicated to all responsible structural units.

Any budget is made in order to keep financial results under control and to be
able to correlate costs with revenues. The budget management system is, first of
all, a management system that is implemented with the help of budgets.

Setting up a budget management system can lead to additional labor
costs. In addition, the introduction of a budget management system can
afford stable medium or large companies in which the activity is profitable:
products are manufactured, successfully sold, shipped from stock,
contractors are solvent and satisfied.

In recent years, to ensure the budget indicators of economic entities, a
system of motivation «Key Performance Indicators» (KPI system), which
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allows you to monitor the business activity of officials of the company in
real-time.

Using the KPI system as a basis for motivation to achieve goals in the
budget process can be the best solution to the problem of non-compliance
with budget indicators and the ability to involve staff in creating a working
budget system.

In addition, based on the KPI system, it is possible to differentiate the
responsibility of responsibility centers for financial results and develop a
budget model. Note that the KPIs of strategic financial objectives should
always set those responsible at the level of the respective budgets.

The main advantage of the KPI motivation system is that the management
decision-making process is reduced to the analysis of data that is available
at any time and presented in a pre-accessible format.

We believe that the use of a KPI motivation system with an important
tool in the management of each business entity, especially in modern
conditions of operation in a risky environment. This system allows you to
monitor the performance of the most important performance indicators of
the entity, and especially indicators that affect the overall financial result.

This model provides the definition of key indicators of income, expenses,
and financial results based on the historical experience of the entity, the
separation into a separate system of indicators of unforeseen costs that may
occur as a result of risk, as well as establishing a system of motivation and
responsibility to results of implementation key budget indicators.

3. Economic analysis of forecasting the behavior of financial results
under the conditions of risk-oriented management

Modern conditions of operation of domestic enterprises are characterized
by a high level of uncertainty and risk, which is due to a lack of information
and the ability to predict the probability of future events and their impact
on the financial performance of the enterprise. Uncertainty of the situation
forms a set of possible options that should be considered by management in
the process of forming the economic strategy of the enterprise.

Profit is one of the most important indicators of the enterprise, which,
uniting all aspects of its operation, reflects the efficiency and effectiveness
of the use of resources in the process of economic activity. Peculiarities
of the organization of economic analysis of profit are also the need for
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permanent study of the dynamics of this indicator, to ensure the ability to
predict and identify promising areas of enterprise development and avoid
risky activities, ensuring the possibility of forming and implementing a
system of preventive measures.

In order to make managerial decisions, it is necessary to conduct
an economic analysis focused on ensuring the implementation of the
management function, which is forward-looking and has a high level of
uncertainty, examines the economic system on the parameters that determine
its future state.

Risk-oriented profit management is traditionally aimed at maximizing it
in favorable business conditions, or minimizing the negative consequences
in the event of adverse events, and involves management decisions at the
stages of formation, distribution, and use of profits [14].

Considering the financial results of LLC «Kurland, it is appropriate to
analyze their formation during the 20182020 years (Table 8).

As can be seen from Table 8 LLC «Kurland» is developing dynamically,
but the financial results of its activities in the reporting period are much
worse than in previous periods. The operating activity of the company
is especially ineffective, where the growth rate of both direct costs of
production (21%) and other operating costs (48,4%) is much higher than
the growth rate of income (revenue of sales of products (goods, works),
services) (12,3%), operating income (15,2%).

As a part of financial results from investment and financial activity
both positive, and negative tendencies are observed: growth of financial
expenses to 121540 thousand UAH in 2020 affected the getting loss of
8270 thousand UAH.

Economic analysis of profits in the new environment should be aimed
not only at the formation, distribution, and analysis of reserves to increase
profits, but also to study internal (business environment, risks, and factors of
formation profit) and external factors that will help such economic analysis
meet new conditions operation of the enterprise (including in conditions of
uncertainty) and the demands of the management process.

In such conditions, a necessary task for the management staff of the
enterprise is to adapt to an unstable environment, which requires a flexible
formation of the financial mechanism to ensure the profitability of the
enterprise.
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Table 8
Analysis of the formation, dynamics, and changes in financial results,
thousand UAH
Deviation of the reporting
year (+,)
Ne Indexes 2018 2019 2020 from the
from the |. .
intermediate
base year
year
1 2 3 4 5 6 7
Net income (revenue)
1 | from sales of products | 291288 | 362366 | 327 233 35945 - 35133
(goods, works, services)
o | Costofgoodssold 1, 0schel 300984 | 321494 | 55886 11510
(goods, works, services)
3 | Gross profit 25680 | 52 382 5739 - 19941 - 46643
4 | Other operating 139296 | 69 521 | 170 470 31174 100949
mcome
5 [Administrative 27213 | 27266 | 17951 | -9262 - 9315
exXpenses
6 | Selling expenses 25222 | 34581 | 23858 - 1364 - 10723
7 | Other operating 14289 | 16341 | 21211 6922 4870
expenses
g |Financial results from | o) 55 | 43715 | 113189 | 14937 69474
operating activities
Gains or losses
g |on financial -20521| 33751 |-121459| -100938 | -155210
and investment
transactions
10 2;‘”“‘31 resultbefore | 25031 1 97466 | -8270 | - 86001 - 85736
Expenses (income)
11 : - - - - -
from income tax
12 | Net profit (loss) 77731 | 77466 | - 8270 - 86001 - 85736

Source: calculated by the author according to the studied company

As noted by O.V. Chernodubova, solving the problem of developing a
financial mechanism to ensure the profitability of enterprises on the basis of
an adaptive approach has two components:
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1) formation of an adaptive financial mechanism focused on the balance
of financial relations and adaptation to changing economic conditions;

2) development of tools for the implementation of this mechanism,
aimed at ensuring flexible financial policy [15].

This changes the traditional approach to the formation, distribution,
and use of profits, which, adapting to changes in the environment, leads
to consideration of the financial mechanism for profitability based on an
adaptive approach as a set of coordinated methods, tools, levers which
provide balance financial relations. For this purpose, the tools of analysis
and forecasting of profitability indicators and their adjustment based on
changes in the external and internal environment are used.

So, the conceptual foundations of the adaptive financial mechanism to
ensure the profitability of the enterprise include the purpose, principles,
object and subjects, implementation mechanism, tools, methods of
evaluating the effectiveness, and providing systems.

Considering the need to calculate the integrated indicator of profit as a
general indicator for further analysis of its components and the choice of
direction of the enterprise, L.O. Chorna determines that the adoption of
«sound organizational and technical and economic and managerial decisions
it is advisable to use systems for monitoring and analysis of profitability
and their dependence on external (market, legal, administrative) and
internal (logistical, organizational and managerial, strategic, informational,
economic, social ) factors» [16].

The main indicators of economic analysis of profit include indicators
of profitability (total profitability of the enterprise, return on equity, the
profitability of means of production), revenue indicators (gross return
on sales of products (works, services), the revenue of core, operating,
investment and financial activities), factor analysis and integrated valuation
(integrated profit margin) [17].

The analysis of revenue, in particular, the analysis of indicators on the
indicator of the profitability of the main activity allows to reveal effective
and inefficient directions of functioning of the enterprise and to make
necessary changes. Similarly, using the financial levers of the adaptive
mechanism of profitability provides an assessment of the tax, innovation,
investment, credit, and dividend policies of the enterprise.

Let’s analyze the profitability of the studied company in Table 9.
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Table 9
Analysis of profitability indicators LLC «Kurland», %
Indexes 2018 2019 2020 | Deviation, (+,-)
1. Return on assets 20,09 16,32 -2,27 -22.36
2. Return on share capital -51,61 -71,75 8,46 60,07
3. Return on fixed assets 83,54 77,49 - 5,88 - 89,42
4. Profitability of the main activity | 26,68 21,38 -2,57 -29,25
5. Product profitability 109,67 116,89 1,78 -107,89
6. Profitability of sales 8,82 14,45 1,75 -7,07

Source: calculated by the author according to the studied company

As can be seen from the above calculations, the profitability of LLC
«Kurland» for the period under review is declining in almost all indicators,
except the return on equity, as the amount of equity is negative. The presence
of undistributed loss affected the value of return on equity. During the study
period, there is a decrease in the efficiency of LLC «Kurland».

Having identified shortcomings in the analysis of profitability, we
must actively develop possible ways to improve production, increase the
competitiveness of products, which in the future will contribute to the
growth of profits and profitability of the enterprise.

So, the economic analysis of profits in terms of risk-oriented management
acquires the features of strategic analysis, which, using various applied
techniques, ensures the achievement of strategic management goals.

The interconnectedness of the components and the coherence of the
main tasks and objectives of economic analysis of profits in risk-oriented
management, strategic analysis, and adaptive financial mechanism to ensure
the profitability of enterprises are systematized in Figure 2.

So, the main tasks of economic and strategic analysis of profits, an
adaptive financial mechanism for profitability need to be considered as a
system, interaction in dynamics, as such an approach allows risk-oriented
profit management in the enterprise.

A risk-oriented approach to the organization of economic profit analysis
allows you to identify both external and internal risks, identify key ones,
develop an appropriate management model to neutralize, reduce impact
and prevent. An important aspect that will contribute to the goals is the
formation of quality information that meets the needs of users.
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Economic analysis

Adaptive financial
mechanism to ensure
profitability

Strategic analysis

Determining the main
indicators of profit,
identifying the causes of
deviations

Balance of financial
relations in enterprise
management

Determining the
competitiveness of the
enterprise by key indicators

Comprehensive profit
analysis taking into
account all factors and
aspects

Formation, distribution
and use of profits

Identification of strengths
and weaknesses,
opportunities and threats

Focus on efficiency in
order to timely
management decisions

Adaptation to constant
changes in the

environment

Identification of strategic
problems and
implementation of measures

to stop them

Figure 2. Features of the influence of risk-oriented management
system on the method of economic analysis of profit
Source: formed by the author on the basis of [18]

The methods of economic analysis shown in Figure 2 are mainly aimed
at retrospective or current analysis of financial results and factors of their
formation.

Effective operation of risk-oriented management requires not only
retrospective and current but also forecast economic analysis in order to
assess the forecast (budget) value of the financial result in the future, taking
into account information about the risks of economic activities that affect
the formation of financial results.

Strategic analysis is designed to assess the forecast values of strategically
importantindicators ofthe enterprise, butitis based mainly on comprehensive
assessments of economic activity, forecasting its development, establishing
current and forecast competitive advantages, assessing markets, assessing
the place of the entity in the market and more.

4. Findings
Today it is common practice to use statistical, mathematical, and
expert methods of assessing economic, financial, market risks. Expert
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methods have very subjective assessments and their application requires
the involvement of highly qualified specialists in risk assessment and their
impact on a particular economic indicator.

Statistical and mathematical methods are more accurate and are used on
the basis of economic indicators that have occurred in the enterprise as a
result of past events over time. And the longer the period of time, the more
accurate, they believe, will be the forecast.

In the field of mathematical statistics, there is a correlation and regression
analysis of data that allow estimating the predicted values of the studied
indicator, taking into account the influence of various factors.

Correlation analysis shows the relationship between performance and
factors and determines the influence of the same factors on each other.
Regression analysis allows you to build a model of the behavior of the
performance indicator taking into account the influence of various factors
and, based on the built model, to predict the value of the performance
indicator for a certain value of each of the studied factors.

We propose to use correlation-regression analysis to determine the
forecast values of financial results, which is now widely used in economics
at both the macro and micro levels.

The choice of correlation-regression analysis is related to the
requirements of risk-oriented management, which consist of an unseparated
study of a particular economic indicator, and in relation to the factors that
influence it.

That is why we propose to carry out at the enterprise with the help of
correlation-regression analysis to establish the forecast value of the financial
result, taking into account various factors of influence, including those that
arose due to risk.

The purpose and objectives of correlation-regression analysis of
financial results are given in Table 10.

Having considered the essence, purpose, tasks, and information sources
of correlation-regression analysis of financial results, we proceed to
consider the procedure for such analysis, which is depicted as an algorithm
in Figure 3.
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Table 10
The purpose and objectives of correlation and regression analysis
of financial results

Purpose and

objectives Brief description
The purpose of It consists in establishing the forecast value of the financial
purp . | results of the entity, establishing a set of factors that have a
correlation-regression | . . . . . .
analysis significant impact on them, and, on this basis, modeling the

behavior of the performance indicator

The main tasks of correlation-regression analysis are:

— to establish factors of significant influence on financial
results of the investigated enterprise;

— establish a form of relationship between factors and
financial performance;

— estimate the unknown parameters of the equation in order
to build a model of behavior of financial results under the
influence of established factors;

— check the reliability of the constructed model;

— build a graphical dependence of the financial result on each
of the established factors.

Source: suggested by the author

Tasks of correlation
regression analysis

The results of regression analysis are presented in the form of the Report
of regression analysis, which contains the following sections: indicators
of regression statistics; indicators of analysis of variance, coefficients of
correlation-regression analysis.

Regression statistics indicate the tightness of the relationship
between the factors selected in the model and the financial result, as
well as indicate the share of factors influencing the financial result,
which remained unaccounted for in the correlation-regression model of
financial results.

The graphical method of constructing both the correlation-regression
model of financial results and the graphs of balances play an important role
in the analysis.

Graphs of the correlation-regression model are constructed separately
for each pair of performance indicators and one of the factors and shows
the dependence of the performance factor on each factor separately.
The number of graphs constructed will depend on the number of factors
presented in the model.

297



298

Olena Tomchuk, Viktor Tomchuk

Study of the general
tendency of
development of
economic activity

N

Establishing factors
influencing
financial results

N

Analysis of the
dynamics of
financial results
and factors of
influence

Analysis of the
dynamics of
financial results
and factors of
influence

N

v

«

Elimination from further analysis
of factors with leaky connections

Conducting correlation
analysis with the
construction of a
correlation matrix

v

The connections
are not tight

Analysis of the
tightness of the
relationship between
factors and financial

results
. The c: “tions tight
Plotting graph for each ¢ connections are e l
factor Conducting regression
analysis
4 v

Checking the built model
for adequacy and
reliability

Graphic image of
the built model

l

Construction of
correlation-regression
model of financial
results

Figure 3. General procedure for correlation
and regression analysis of financial results

Source: suggested by the author

Graphs of factor residues show the correctness of calculations and
reliability of the model. The model is reliable and accurate if the balances
are normally distributed, their values are approaching or are equal to zero
and there are no trends in the performance indicator.

Fulfillment of all the above conditions is a confirmation of the

construction of a reliable correlation-regression model that can be used to
predict financial results.

So, our proposed correlation-regression model of financial results is
significant and reliable, and can also be used when budgeting financial
results taking into account the predicted values of factors that affect their

behavior.
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5. Conclusions

An important tool in the analysis of the financial performance of
enterprises is analytical evaluation in the form of techniques and methods
of analysis. This assessment is used at different stages of the study of the
formation, distribution, and use of financial results.

The use of analytical assessment in the formation of the analytical base
of financial results should assist the company’s management in identifying
unusual transactions or events, as well as amounts, indicators, and trends
that may indicate atypical circumstances in the formation, distribution, and
use of financial results.

Risk-oriented approach to the organization of economic analysis of
profits allows you to identify both external and internal risks, identify key
ones, develop an appropriate management model to neutralize, reduce
impact and prevent.

The study of the peculiarities of the budgeting system in terms of
risk-oriented management showed the need to create a single effective
coordinated budgeting system in order to achieve competitive advantages
in the market, in accordance with the requirements of the modern concept
of integrated management.

The KPI model provides for the determination of key indicators of
income, expenses, and financial results based on the historical experience of
the entity, the separation into a separate system of indicators of unforeseen
costs that may occur as a result of risk, as well as establishing a system of
motivation and responsibility key budget indicators.

Effective operation of risk-oriented management requires a forecast
economic analysis in order to assess the budgetary value of the financial
result, taking into account information about the inherent risks of the
business entity. It is proposed to use in the budgeting process analytical
tools for evaluating financial results, which is based on the use methods
of correlation and regression analysis and allows you to build a predictive
model of financial results taking into account the factors influencing them
(the purpose and tasks of correlation-regression analysis of financial
results, sources of information for this analysis are determined). The use of
correlation-regression analysis allows you to identify the nature of changes
in the value of financial results as a result of the factors of impact, both
together and separately with each of the identified factors.
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PROCESSING AND STORAGE OF DIFFERENT DATA
WITH THE HELP OF BI-TECHNOLOGIES

TH®OPMAIIMHA CUCTEMA OBPOBKH 1 3BEPITAHHSA
PIBHOTHUIIOBUX JAHUX 3A JOIIOMOI'OIO
BI-TEXHOJIOT'TI1 INFORMATION SYSTEM FOR
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Abstract. Conditions for the development of modern information space
indicate the need to process large amounts of structured, poorly structured
and unstructured data, which are in heterogeneous sources. The study
describes the approaches, models, methods and tools for building data
warehouses, formulates the purpose and objectives of the study, and the
concept of building corporate repositories. This section discusses the input
and output data features that the system will process. The information model
of OLTP systems and data warehouses is also designed; logical essences and
their business needs are described. The input data will be the result of the
OLTP system, which simulates the operation of the online store. Then, by
various means, different amounts of data will be transferred with specific
processing to the data warehouse, from the structure of which it will be
possible to obtain the original data for further analysis. This section explores
the various tools for implementing the system describes their advantages and
disadvantages. SQLServer was chosen as the data processing mechanism
and DatabaseEngine / SSIS packages as the tools for forming the integration
layer and ETL processes. The necessary software and hardware have been
included. The object of the study is the process of migrating data from a
database that works directly with a business program (OLTP system) to a
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data warehouse (OLAP system) for further archival storage and analysis.
The work aims to create a relational database that will simulate the work of
the online store, create an appropriate data warehouse and study the speed of
the ETL process of data transfer to the data warehouse in different ways. The
main tasks for the realization of the research goal should include construction
of a relational database and its filling with suboptimal data; construction of
a data warehouse; creation of ETL process with the help of SSIS packages;
design of ETL process using T-SQL; comparison of the obtained results
and conclusions. We also considered the software implementation, which
conducted a study of the speed of data transfer using two selected tools and
felt some functionality of the system so that the user interacted correctly with
it. To achieve this goal, developing a data warehouse on a hybrid approach is
necessary and configuring the ETL process between the relational database
and the data warehouse using SSIS packages. To perform experiments, you
need to compare data transfer efficiency on tables of different dimensions.
As a result of the study, a three-tier system was created, consisting of an
OLTP system as a transactional layer, ETL processes using DatabaseEngine
and SSIS packages, as an integration layer and a data warehouse built on a
hybrid principle as an analytical layer. The implemented system is analogous
to the latest self-service system, as it can provide its business needs without
third-party funds.

1. Beryn

VY Ham yac KOMIMaHil 9acTO ONEepyIoTh BEIMKHMH O00CATaMH TaHUX,
TOMY 3alpOBaKyBaTH PIi3HOTO POy aHaji3, 0a3ylouuch Ha JaHWX 3 0a3,
SIK1 HampsIMy BUKOPHCTOBYIOTBCS JUIsl Oi3HEC TOTpPeO HE 3aBKIAHM € OITH-
MaJbHAM BapianToM. HopmaiizoBana pensiiiiHa 0a3a JaHHX, sSKa y OlIb-
IIOCTI BUIA/IKiB BUKOPHUCTOBYETHCS JIJISl TAKKUX IMOTPEO, MOXKE CKIIaJIAaTHUCh 3
JICCATKIB a00 HABITh 3 THUCSY TAOJIHIIb, 3 PI3HOIO HA3BOIO 1 IPAHYIISPHICTIO,
TOMY BHSIBUTH JIaH1 sIKi OyTyTh HEOOXIIHI [T IEBHOTO aHAI3y 1 OTPUMATH
i € HerrpocTo. Cy4acHi Kopropaii MoKy BUKOPUCTOBYBATH HE OAHY Oi3HeEC
rporpamy, siki IpalpTh Ha 0araThox 0a3ax naHux. | 00’e€qHaHHS apXi-
TEKTYpPHO HE MOB’SI3aHUX CUCTEM JJIsl IPOBEJCHHS MIEBHOTO aHaJli3y MOXKe
BIUIMHYTH Ha SIKICTh JaHUX.

YacTo, BEKTOP JOCIIIKCHHS MOXKe OyTH HanpsMJICHUH Ha aHawli3 icTo-
PUYHUX JIaHUX, & TaKi CUCTEMH B OCHOBHOMY 30MparOTh iH(OpMAILito, sKa
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aKTyaJIbHa JIMIIE Ha TIEBHOMY IPOMIDKKY Yacy, Tak sK 30epiraTil i miaTpu-
MYBaTH BECh iCTOPHYHHN 00’€M TaHWX y TaKOTO THUITY CHCTEMax € pecyp-
CO3aTpaTHHIM.

MeTor0 TaHOTO JAOCHTIKSHHS € BU3HAYCHHS ONTUMAJIBHAX 3ac00iB IS
BHYTPIIIHBOTO TIEPEMIIICHHSI PI3HUX OOCSATIB JaHMX, SIKi O MOTEHIIHHO
BHUKOPHCTOBYBAJIUCH OPTaHI3ali€l0 UIs MPOBEACHHS aHaNi3y 3 METO0
TTOKPAIICHHS J{iSTHHOCTI.

OcHOBHUMH 3ac00aMu MEPEeMILICHHs JaHUX, AKi OyayThb PO3IVISHYTI Y
JIaH1i poOOTI SABIAIOTHCS:

—TiepeMillleHHs TaHUX 3a JOIIOMOTOI0 BHYTPIIlIHIX 3ac00iB MSSqlServer
ta T-SQL;

— MepeMIlIeHHs JIJaHUX 3a JIOTIOMOTOI0 reHeparii auHamivaoro BIML
CKpHIITa, sIKUH Oyze crBoproBatyt SSIS maket auist iHTErpallii JaHuX.

OTOX THUIMOBUM DIIICHHSAM JJISI TAKUX MPOOJIEM € CTBOPEHHS CXOBHIIA
nanux. CXOBHIIIE IaHUX — 1€ IICHTpaTi30BaHe Miclie 30epiraHHs JaHuX s
MIPUEMCTBA, SIKE MICTHTh 00’ €JTHaHI, OYMIICHI Ta ICTOPUYHI JaHi. Y cX0-
BHIII aKyMyJHOEThCs 1H(OpMAIlis, sika OTpUMaHa 3 PI3HHX JDKEpes, SKi
BH3HAYaIOTh O13HEC CTOPOHY MISIIBHOCTI mianmpueMcTBa. [H(GopMarlis 30e-
piraeTbcsi y TakoMy BUIJISIAI, 11100 JIETKO 3aJJ0BOJIbHUTH MPAKTUYHI TOTPeOH
KopucTyBayiB. CXeMH JaHUX y TaKMX CXOBHIIAX CHPOIIEH] 1 OUIbII mpH-
JlaTHi U1 (OpMYBaHHS aHATITUYHUX 3BITiB, HIXK HOPMAai30BaHi pesLiiiui
0a3u JaHuX.

MeTo10 CXOBHIIA JaHUX € Opi€HTAIsI Ha Oi3HEC: BOHA TTOKIMKAHA CIIPH-
STH MPUUHATTIO PIllICHB, JO3BOJITIOYH KIHIIEBUM KOPHCTYyBa4aM KOHCOJI Y-
BaTH Ta aHAJI3yBaTH 1H(GOPMAIIiIO 3 PI3HHUX JIKEPEIL.

2. Onuc npeaMeTHOr0 cepeoBUIIA

[Ipr HaOyTTI MIMPOKOTO TIOMUTY Cepel CUCTeM NPUHHATTSA pillicHb,
croci0 3BepTaHHs 10 0a3, sKi 6a3yrorbest Ha OLTP-cucTeMu BUSIBUBCS HE
ONTHMAJBHUM y 0ararbox BHITQJKaX, TOMY IO CaMme TaKHi THIT CHCTEMHU
Mae€ TIOCTiiHE BEJIMKE HABAHTAXKEHHS 1 JIaHI YacTo PO3MOAUICHHI TIo Oara-
ThOX TaOnuIsix. ToMy yac OTpUMaHHS JaHUX Ta iX SAKICTh Oy Th JAaJIeKi BiJl
ineary. Otox Oyna 3alpONOHOBAaHA KOHIEMIIISI CXOBUIIA JaHUX, 1[0 SBJIsIE

co000 IHTETpOBaHi HA0OPH NAaHMX, 310paHi 3 pisHUX pKepen [1].
Jns oTpuMaHHS PO3YMIHHS YOMY CXOBHIIA JaHHX € e(DEeKTHBHIIINM
PIMICHHSM ISl IPOBEACHHS aHATITUYHHUX JOCHTIIKEHB, TOTPIOHO 3pO3yMiTH
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KJIFOYOBI1 BIIMIHHOCTI CXOBHII JaHUX Bix 0a3u manmx. OcHOBHA BIIMIHHICTE
MoJIsira€ B TOMY, 1110 0a3W JaHUX — IIe OpraHi30BaHi KOJEKI] 30epeKeHux
narnx. CXOBHIIA JTAaHUX — 1I¢ iH(OPMAITiiHI CUCTEMH, TIOOY/TOBaHI 3 JICKiJTb-
KOX JDKepell TaHUX — BOHW BUKOPHUCTOBYIOThCS ISl aHATI3Y JaHuX [2].

Penstiiini 6a3u nanux 6asyrorbes Ha OLTP-cuctemax. OLTP (onnaitn
00poOKka TpaH3akIlii) — e TepMiH JJIS CHCTEMH OOpOOKH JaHUX, IO
(oKycCyeThCs Ha TPaH3aKIIAX.

3a3Buyail Taki CUCTEMHU MICTAThH iH(OpPMAIIiIO, 10 BUKOPUCTOBYETHCA
Oi3HecoM 1mofHA. Pesynbratom iX (yHKI[IOHYBaHHS € MIBUAKI, edek-
TUBHI 3aIUTH Ta iH(OpMAILis, SKa € aKTyaJbHOI0 Ta TOYHOIO. baszu maHnx
OLTP onTtumizoBani st mBuakoi podorn CRUD-onepartiii (cTBOpeHHS,
YUTaHHS, OHOBJICHHS Ta BHJANeHHs). OpHaK OUIbII CKIaJHI aHATITHYHI
3aIUTH MOXKYTh HMIBHIKO 3HU3HUTH 1X €(eKTHBHICTh. Taki 6a3mu nanux Oymau
PO3poOIIeHI I MATPUMKH THCSY a00 OibIlle KOPUCTYBadiB OJHOYACHO,
0e3 OyIb-SIKOTO MOTIPIIEHHS MPOAYKTHBHOCTI.

B cBoto uwepry cxoBuma ganux € yactuaoto OLAP-cucrem. OLAP
(oHyaiiH-aHaTITHYHA 00pOOKa) — [1e TEPMIH IS CUCTEMH OOpOOKU TaHMX,
10 (POKYCY€EThCS Ha aHai31 IaHUX Ta MPUHAHSATTI PillleHb, a HE HAa MPOAYK-
THUBHOCTI Ta MOBCSAKAEHHOMY BUKOpucTaHHi. bararo cucrem OLAP noB’s-
3aHi 3 pileHHsAMH Oi3Hec-aHamiTHkU (BI), gki monermyioTh oTpuUMaHHS
HeoOxiHo1 iH(popMarii. Taki cucTeMu MOXyTb MICTUTH B 001 Bxke arpe-
TOBaHI JaHi Ta BEJIHKY KUIBKICTh ICTOPUYHUX 3amuciB. CXOBHINA JaHUX
OLAP MOXyTh NiATPUMYBATH JIMIIC BiTHOCHO OOMEXKEHY KiJIbKICTh OJJHO-
JaCHUX KOPHCTyBauiB. OCKIUTBKH PIICHHS IS CXOBHIIA TAHUX BUKOPUCTO-
By€ OUIBII CKITAIHI 3alUTH, IO IUPKYIIOIOTh Y 0ararb0X Pi3HUX CXOBH-
ax JaHWX, BOHO 00OB’SI3KOBO BUMarae OUIbIIE pecypciB i, OTXKe, HE Take
MaciiTaboBaHe, sik 0a3a ganux[3].

Omxe HwKkde Oylie HaBeICHA y3arajibHeHa TaONHIls KITFOYOBUX BiIMiH-
HOCTEW MK CXOBHIIIEM JaHHUX Ta 0a30r0 JaHux (Tadmuus 1).

CXoBHIIE JaHUX € IEHTPAIBHUM elleMeHTOM cucteMu Bl, moOynoBanoi
JUTSL aHAJTi3y JaHuX Ta 3BiTHOCTi. OCHOBHA MeTa CTBOPEHHSI CXOBHUIIIA IaHUX
MOJISITa€ B TOMY, 11100 MIPEJCTaBUTH J1aHi, AK1 MalOTh Bary B YIpaBliHHI 0i3-
HECOM, y CTaHJapTU30BaHill Ta AOCTymHiN (opmi Ta 3podutH ix mpuaar-
HUMHU 711 aHAJIi3y Ta OTPUMAaHHs HeoOXigHMX 3BiTiB. Lle 3abe3meuyeThes
nponecoM ETL (extract, transform, load) — 30upanHs 1aHUX 3 BHYTPIMIHIX i
30BHINIHIX JDKEpe, IX 00po0Ka, OUHIIEHHS Ta CTPYKTypH3aIlis.
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Ta6mmis 1

BigmiHHOCTI Mi’k CXOBHIIIEM JaHHUX Ta 023010 JaHUX

[Tapamerp baza nanux CXOBHILE JaHUX
Bukopucranns 3amuc qaHux AHai3 JaHux
Mertoau 06poOKu OLTP OLAP

KinbKicTh KopHCTyBadiB Tucstai OOMmexeHa KUTbKICTh

Bumanku BUKOPHUCTAHHA

HeBenuki TpaH3axuii

KomriekcHuii ananis

Omnrumizarist

CRUD-oneparii

aHaJli3 BEJIMKUX MacHBIB

Tun nanux

JleranizoBaHi AaHi B
peabHOMY Yaci

CTpyKTypOBaHi icTOpHYHi

naHi

Hespaxkaroun Ha BIIMIHHOCTI B IiZIXOax Ta peaji3allisx, yCiM CXOBH-
[aM JJaHWX BIACTHBI CIUIBHI pHcH (puc. 1).

> IIpemmerHa 06MacTh ‘

XapakTepHcTHKa
CXOBHIIA AaHUX

o

InTerpoBanicth ‘

-” IIpuB’s3ka 1o yacy ‘

—

Hesminnicts ‘

Puc. 1. CninbHi XapakTepuCTHKU CXOBHIA JAHUX

3. ITocTaHoBKa 3aga4i

Mirpariisi HEONTUMAITBHUX JIJISL aHATI3Y JIAHUX 3 PEIIAiHHOT 0a3H JaHUX
Y CXOBHIIIC YaCTO € OJTHAM 3 HAMCKIIQIHIITHNX MOMEHTIB TaK sK IIed Tpo1iec
BHMAarae OYMIICHHS Ta CTPYKTypHU3allii “OpyaHux” JaHHX, IS 1X MMOJaTb-
mroro 30epiraHHs Ta aHamizy. MeToro poboTu Oyae CTBOPEHHS PEILiiHOT
0a3u JaHux, sika Oyne iMiTyBaTH poOOTYy IHTEpHET-Mara3uHy, CTBOPEHHS
BIJIMOBIIHOTO CXOBHMIIA JaHUX Ta AociikeHHs mBuakoaii ETL mpouecy
MIEPEHECEHHS IJaHUX Y CXOBHIIE JJAHUX PI3HUMHU METOJaMH.

Jane gociimKkeHHs MOXKHA PO3IUIMTH Ha JAEKiJIbKa Ti3anau:

— IToGynoBa pensiiitHoi 6a3u gaHuX Ta il HAMOBHEHHS HEONTHMAllb-

HUMH JaHUMHU,

— IToOynoBa cXoBHIIA JaHUX;

305



306

Nataliya Boyko

— CrBopennst ETL mporiecy 3a gonomoroto SSIS makeris;
— CrBopennst ETL mporecy 3acobamu T-SQL;
— [TopiBHSIHHS OTPUMAHUX PE3YJIBTATIB Ta BACHOBKHU.

4. Anaii3 npeqMeTHoI 00J1acTi

VrpaBniHHS JAHUMHE € Ty’Ke BOKIHBUM MOMEHTOM, OCKUIBKU JaHi, sIKi
CTBOPIOE Oprasisailis, € Aye IIHHUM pecypcoM. EdexTuBHe ynpaBiiHHS
JaHUMH HaOyBae Bce OLIbIIOI BaXKJIIMBOCTI B OCTaHHI POKH, OCKUIBKH B
CYJacHHX OpraHi3alisix BigOyBaeThCsl 3HAUHE 30UIbIIEHHS 00CsTYy 1H(pOp-
Manii, mo 30epiraerbes. UiTkuil 1 CTPyKTypOBaHHMH aHami3 IUX JaHUX €
Ba)XJIMBOKO CKIIQJI0BOKO MPH 3100y TTi KOMEPIIIMHOTO yCIiXy OpraHi3ariii.

VY mianpueMcTB Ta opraHizaiiii € nmutaHHs Ta mimi. [1lo6 BiamoBicTu Ha
11l 3aIUTaHHS Ta BiJICTSKUTH PE3yIBTATUBHICTh WX I1IJIeH, BOHH 30UPaloTh
HEOOXIi/HI JlaHi, aHAI3yI0Th IX Ta BU3HAYAIOTh, K1 Ji1 BKUTH JJIs TOCST-
HEHHS CBOIX LIJIEH.

O0’€eKkTOM JTOCIHI/DKEHHS € MPOoIeC Mirpaiii JaHuxX 3 0a3w JaHuX sKa
HarpsiMy rparioe 3 6i3Hec-porpamoro (OLTP cuctema) B cxoBuIe qaHUX
(OLAP cuctema) 1u1st MOJANBIIOTO ICTOPHYHOTO 30epiraHHs Ta aHai3y.

OTxe, BXIAHUMHU JTAHUMHM 7S JOCTiIKeHHs OynyTh AaHi 3 pensuiiHol
0a3u naHuX, sika Oyze imMiTyBatu poOOTy OHJIaliH mara3uHy. Tak sk, AaHe
JIOCITI/pKEHHsT Oy/e MPOBOAMIMCH Ha TECTOBHUX JAaHUX, HaOOPH BXiIHHUX
JAHUX YMOBHO Oyfie MOMIJIEHO Ha JiBa TUIU — CTATUYHI 1 TUHaMiuHi [4].

Jo crarnvHuxX gaHuX OyAyTh BIIHOCHTHCH TaKi JaHi, sKi HE SBHO iMi-
TYIOTh Oi3HeC HisTbHICTH opraizarii. Jlo mepemiky Takoro THIy JaHUX
MOKHA BiTHECTH 1H()OPMAIIiI0 IPO KOPUCTYBaUiB, IEPEBI3HNUKIB, Mara3nuHiB,
KaTeropii ToBapiB Ta MOCIYT, 10 HAIAOThCsS opraHizamiero. J{ns renepartii
TaKuX JaHUX Oyle BUKOPUCTAHO CTOPOHHI pecypcH 3 maraceraMu. Hmxde
Oy/le HaBe/IeHO MPHKJIAJ BXIAHOTO (aiiiny (puc. 2).

Janwii tun Qaiini Oyme 3reHepoBaHO JUIS BCIX CTaTHUHUX 00 €KTIB
Ta 3arpy’kKeHO y BIAMOBIAHI 00’€KTH B PEJALiiiHy 0a3y JaHUX 3acobamu
SQLServerManagementStudio.

Jlo muHaAMIYHOTO TUNY BiJIHOCUTHLCS Taki JaHi/00’€KTH, SIKi MOJCIIO-
I0Th Oi3HeC aKTUBHICTh opradizamii. lle Hampukiax naHi mpo mpopaxi
abo mocrtaBku. Jlanwii Tun gaHux Oyne reHepyBaTUCh Ha OCHOBI CTAaTH4-
HUX 00’€KTiB 3a JIOMTOMOTOI0 30epeXeHUX Mpoleayp. BunaakoBum dnHOM
31 CTaTUYHUX TaONIUIL Oy/e BiIOMpaTHCh aTprOyT, TAKOXK BHITAIKOBO Oyrie
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346-261-9235
Non-binary

335-514-6414

634-107-8940

j MOCK_DATA (1) - Notepad

File Edit Format View Help

‘id first_name last_name email gender phone

1 Clarke Blackah cblackahe@google.es Non-binary

2 Borden Perillo bperillol@scientificamerican.com

3 Maren  Andreev mandreev2@arizona.edu  Bigender

4 Salome Carrane scarrane3(@fastcompany.com Non-binary
5 Amabelle Cash acasha@opera.com Bigender
6 chickie Edmons cedmonss@wisc.edu Female

7 Gill Haldene Male 243-819-1340

8 Myrilla swatland mswatland7@seattletimes.com

9 Riva Erb Genderqueer 359-529-1368

10 Franny Markovich Non-binary 395-358-0471
11 Alfie sheers asheersa@whitehouse.gov Genderfluid

12 Deborah Breyt  dbreytb@oaic.gov.au Genderqueer

13 Dougy Tait Genderfluid 807-204-9018

14 Morena Itchingham Genderfluid 202-949-5417
15 Fleurette Sinclar fsinclare@meetup.com

16 Doralynn Hollingshead dhollingsheadf@unesco.org
17 Guillaume Branni Agender 753-490-7815

18 Kaycee Garroway 462-238-5109

19 Tailor Jancar tjancari@networkadvertising.org Bigender
20 Gustie Fuster gfusterj@cafepress.com Genderfluid

Non-binary

969-278-1056
892-776-3527

845-680-8215

761-221-2775
508-982-9630

Bigender

409-288-3361

987-152-2613

Puc. 2. lIpukaan BXiTHUX JaHUX

223-714-9715

KaJIbKYJTFOBATH KUIBKICTh Oi3HEC-ii BiamoBigHoro Ty, OTpUMaHi JTaHi
OylyTh HaIIpsIMy BCTaBIICHHI B BiAMOBIAHI 00’ ekTH. Hykue Oyne HaBeaeHO
MpUKJIAJ] JUHAMIYHUX AaHuX (puc. 3).

OcKibKH 00’ €KTOM JAOCTIIKEHHS € ONITUMAIIbHU crIoci0 nepeHeceHHs
pi3HEX 00’€MIB JIaHUX 3 PEIIALINHOT 0a3u JaHUX B CXOBHIIE JaHUX, BUXIiJ-
HUMHU JAaHUMH OyAyTb arperoBaHi, CTPYKTYpOBaHi JaHi MOAAHI y BUIIAAL
MIPeJCTaBIIEHb, sIKi OyyTh 0a3yBaTHCh Ha MOMEPETHBO 3’ €JHAHUX Ta TIOTPY-
MOBAHMX TAOUISIX.

OTpuMaHi NpeJCTaBICHHS MO)XXHA BUKOPHUCTOBYBATH ISl MTPOBEICHHS
PI3HOTO POy aHAII3Y, SKHI JOTIOMOYKE 3pO3yMITH BiIITOBITHI O13HEC KOHTEK-

EE Results [ Messages
OrderlD CustomerlD

10 14184

2 2 10414
3 3 7378

4 4 11886
5 5 3305

6 6 5542

7 7 4411

8 8 3151

s 9 19706
10 10 4342
noon 6496
12 12 3136
1313 18292
14 14 19304
15 15 12645

EmployeelD  CalendarlD
245 20000101
246 20000101
230 20000101
251 20000101
234 20000101
108 20000101
201 20000101
278 20000101
235 20000101
268 20000101
234 20000101
156 20000101
160 20000101
224 20000101
229 20000101

PayTypelD

MR- oo oo NN = =N =N

BusinessUnitiD
77

OrderDate

2016-01-01 00:00-:00 000
2016-01-01 00:00:00.000
2016-01-01 00:00:00.000
2016-01-01 00:00:00 000
2016-01-01 00:00:00.000
2016-01-01 00:00-:00 000
2016-01-01 00:00:00.000
2016-01-01 00:00:00.000
2016-01-01 00:00:00 000
2016-01-01 00:00-:00 000
2016-01-01 00:00:00.000
2016-01-01 00:00:00.000
2016-01-01 00:00:00 000
2016-01-01 00:00:00.000
2016-01-01 00:00:00.000

Puc. 3. [Ipukaan BXiTHUX JaHUX

Comment
TEST
TEST
TEST
TEST
TEST
TEST
TEST
TEST
TEST
TEST
TEST
TEST
TEST
TEST
TEST

OrderStatusiD

1
1
1
1
1
1
1
1
1
1
1
1
2
1
2
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OrderKey OrderlD ProductiD DiscountlD FactPrice CustomerlD EmployeelD CalendarlD PayType BusinessUnitlD OrderDate  OrderStatus
18 10 BOO3FMAXCG 1 1071 4342 268 20000101 Card 36 2016-01-01 Done
19 10 BOOBKTEXOI 1 19.50 4342 268 20000101 Card 36 2016-01-01 Done
20 1 BOO374PLQE 1 972 6496 234 20000101 Card 66 2016-01-01 Done
21 1 BOOSJOGO7A 1 7411 6496 234 20000101 Card 66 2016-01-01 Done
22 1 BOO46WQO31A 1 3055 6496 234 20000101 Card 66 2016-01-01 Done
23 12 B00004Z7JH 1 1479 3186 156 20000101 Card 72 2016-01-01 Done
24 13 BOO3XH83N8 1 51.97 18292 160 20000101 Card 76 2016-01-01 Decline
25 13 BOOCRJUGTO 1 22944 18292 160 20000101 Card 76 2016-01-01 Decline
26 13 BOO09K3PFS 1 26.00 168292 160 20000101 Card 76 2016-01-01 Decline
27 14 BOO8LZZOW4 1 51.94 19304 224 20000101 Cash 56 2016-01-01 Done
28 14 BOO3EYVOTK 1 454 19304 224 20000101 Cash 56 2016-01-01 Done
29 15 BO04IVBCM2 1 2828 12645 229 20000101 Cash 61 2016-01-01 Decline
30 16 BOO2V17LHQ 1 324 14016 268 20000101 Cash 36 2016-01-01 Done

Puc. 4. [IpeacraBienHs 3 JaHUMU NPOIAXKi

VendorName VendorlD  Quantity

Skullcandy : 5K1083 45

it e 4z
Synergy Digital 5Y¥1099 42
CableWholesale CA1035 41

Gino GI1053 41
Asus AS1018 39
Fenzer FE1042 38
GE GE1076 38
C2G c21011 37
Panasonic PA1017 37

Puc. 5. Ilpukiiag npeacraBijieHHs 3 ATPeroBaHMMU JAHUMH

cTH opranizaiii. HaBenemo npukiiaa npeicTapieHHs, ke MiCTHTh iH(opMa-
II10 MPO 3arajibHi, HearperoBaHi JaHi MPoJaxiB opraHizaiii (puc. 4).

TakoX TpENCTaBICHHS MOYKHAa BHKOPHCTOBYBATH UIS ITBUIKOTO aHa-
i3y, poOssiun HEeoOXiIHI arperaiii JaHUX 1 BHKOPHUCTOBYIOYH HEOOXIiHI
(dbopmynu BcepeanHi NpeAcTaBiIeHHs (puc. 5).

5. IIpoeKkTyBaHHSI CHCTeMH

Jisi mpoBeAeHHsI JOCTIKEHb HEOOXiTHO CTBOPHUTU iH(OpMaLiiiHy
Mozenb cucteMu. Hacamnepen moTpiOHO BU3HAYMTH SIKi JIOT1UHI CyTHOCTI
OyayTb IPECTABIICHI Yy CHCTEMI, sika Oy/e TOCIiAKyBaTUCh.

[Tpu inTerpamii JaHUX B CXOBHUIIIE JaHUX MOTPIOHO 3pOOHTH JEKiJIbKa
KpOKIB JIeHOpMalTi3allii s 3a0e3redeHHs MBUAKOIT poOOTH CHCTEMH Ta
JUTS 3a0€e3I1eYeH s LUTICHOCT] JaHUX.

CyTHOCTI, SIKi MalOTh OJIHAKOBHH Oi3HEC HAMPSMOK OymayTh 00’ €qHaHI
B OJHI TabmuIll — Tabuii ¢akTiB adbo BUMIpiB. [laHi, SKi IpH OTPUMAaHHI
BXIJIHAX JTAHUX 1 BBAXKAJIUCS CTATHYHUMH OyIyTh 3rpyIOBaHi 1 epeBeieH]
y BUMIipH, TUHAMI4uHi JaHi OynyTh nepeBezieHi B Tabiuii (akTiB.
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Po3rnstHeMo 6i3HEC KOHTEKCT KOXKHOTO 3 00°€KTiB, sIKi OyIyTh MICTHTh
B CXOBHII[ JaHUX:

— FactOrders: Tabnuist ¢akTiB, ika MICTHTH JIaH1 ITPO MPOJIaXi y opraHi-
3arii 1 Oyzie MICTUTH JiBa PiBHS IPaHYJSIPHOCTI — PIBEHb HASBHOCTI 3aMOB-
JIEHHS Ta HOro JeTani3aris;

— FactConsigments: Tabmumst (akTiB, ska MIiCTUThiH(OPMAIIO TIPO
MOCTAaBKU B cepelrHi Mepexi. byne mpeacraBieHo Ba piBHS TpaHyJIsIp-
HOCTI — (DaKT MOCTaBKH 1 JieTanizaiisi;

— FactShipments: Tabnuns ¢axTis, sika MICTUTh JaHi PO NOCTaBKH, SIKi
OyAyTh HAJIXOJWTH BiJ| 30BHINIHIX MOCTa4albHUKIB. byne mpeacraBieHo
JIBa PiBHS TPAHYISPHOCTI — (PAKT MOCTABKH 1 HOTO JeTai3allis;

— Dim_Products: Tabmuis BuMipy, SKa MICTHTh iH(OpPMAIIO TIPO
TOBapH, SIKi HAasBHI B OpraHi3amii Ta BHCTyIa€ CIOBHUKOM 1 CHCTEMi IS
JeTalbHOI iH(popMalIii po ToBapH;

— Dim_Discounts: Tabnuiiss BUMIpY, sika MICTUTH 1H(OpPMAIIO TIPO
3HIKKH, K1 ICHYBaJIU 200 € JIFOYMMHE Ta HaJa€e IeTalbHY iH(QOPMAIIIFO PO
TEPMIH JIii, CTaTyCc Ta pO3Mip 3HUKKH;

— Dim_BusinessUnits: Tabmums BuMipy, sKa MIiCTHTh iH(opMaiito
Mpo TOYKH 30yTy abo CKIaau, sIKi iCHyBajiu a0o JiI0Th B MeEXaX OpraHi-
3auii. Hagae indopmanito mpo micue 3HAXOMKEHHA Ta cTaryc Oi3Hec
OUHMUIII.

—Dim_ EmployeeAndRoles: Tabauis BuMipy, sika MicTUTb iH(opMarito
PO MPAIiBHUKIB Ta IXHI PoJIi, HAA€ AaHi PO ICTOPIO MepeMileHb Ipa-
LIBHUKIB MIXK TTO3HUITISIMU Ta iICTOPHYHI JIaH] MpaIiBHUKIB.

BpaxoByun BuIne HaBEICHY CTPYKTypy 1 ONHMparodnch Ha Oi3Hec
notTpedu opraHizailii GOpMYETHCS CTPYKTYpa CXOBHIIA TAHHUX.

6. 3aco0u po3podku

MeTor0 JaHOTO AOCIHIPKCHHS € BU3HAYCHHS ONITUMATBLHAX 3aC00IB IS
BHYTPIIIHBOTO TIEPEMIIIEHHS Pi3HUX 00’€MIB JaHUX, sKi O MOTEHIIHHO
BHUKOPHCTOBYBAJINCh OpTaHi3alli€lo Ui TPOBEISHHS aHajli3y 3 MEeTOIo
MOKPAIICHHS J{ISTLHOCTI [6].

OCHOBHUMH crioco0aMM NEPEMIIICHHS JTaHUX, SIKi OyyTh PO3IISIHYTI y
JaHii poOoTi Oysio BUOpaHO HACTYITHI 3aCO0M:

—TIepeMilIeHHs JaHUX 32 IOTIOMOTOI0 BHYTpiMIHIX 3ac00iB MSSqlServer
ta T-SQL;
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— MepeMIMIeHHs JJaHUX 3a JIOTIOMOTOI0 r'eHepailii auHamigaoro BIML
ckpinTa, sikuii Oyme cTBoproBaru SSIS makeT Juist iHTETpaii JaHuX;

SQL Server — 11e MexaHi3M 00pOOKH JIaHUX, 3aIIPOBAPKCHUI KOPIIOPAIIIEr0
Maiikpocodt. Bin 3a0e3redye cepeoBHIlie, 0 BUKOPUCTOBYEThCS JIJISI CTBO-
peHHs Ta ynpasiiHHS 6azamu maHux. Lle 3abe3nedye Oesmneyne Ta eheKTHBHE
30epiranHs. BiHn Hasiae 1HIII KOMIIOHEHTH Ta MOCTYTH, SKi MATPUMYIOTb I1J1aT-
(dopmy Oi3Hec-aHamITUKY 17151 JOpMYBaHHS 3BITIB Ta aHAII3y JaHUX [7].

SQL Server xapakTepu3y€eTbCsi TAKUMH OCOOTHUBOCTSIMH SIK:

— IponyxruBHicTs: SQL Server mpalitoe aysxe MIBUIKO.

— HanilinicTs i 6e3neka: SQL Server Hagae mmdpyBaHHS 1aHUX.

— IIpoctota: 3 nanoro CKB/] BiTHOCHO JIETKO MpPaIlOBAaTH 1 BECTH aJIMi-
HICTpYBaHHS.

SQL Server MicTHTB psiJi KOMIOHEHTIB. KOYXEH KOMIIOHEHT HaJla€ MeBHi
MOCITYTH Ta MIATPUMKY KIIIEHTaM, TTiIKIIOYEHUM JI0 CepBepa.

Ha nacrymHiii cxemi nokaszani kommoneHTH SQL Server (puc. 6):

Database Engine

Service . : Full — Text Notification
Broker REpIEEm Search Services

‘ Integration Services ‘

‘ Analysis Services ‘

‘ Reporting Services

Puc. 6. KomnonenTu SQLServer

Buxonsuu 3 pi3HOMaHITHOCTI TEXHOJIOTII 1 3ac001B, SKi HAJAKOTHCS MPH
BukopuctanHi SQLServer, MokHa 3p0OUTH BUCHOBOK IIIO JTAHUI MEXaHi3M
00pOOKM TaHUX € HAHOTITUMAIBHITITNH 1 HAMO1TBIIT KOHKYPEHTHO 31aTHUH Y
MOPIBHSHHI 31 CBOIMU KOHKYPEHTaMHU.

Po3rnsiHeMo nepeBaru OCHOBHUX 3ac00iB, sIKI HaJAl0ThCSI JTAHUM MeXa-
Hi3MOM 00pOOKH JaHUX:

— Database Engine:

KommonenT 3abe3nedye MiATPUMKY 30epiraHHs 3amuTiB, 0OPOOKH Ta
3aXMCTy JaHuUX Ha cepBepi. Lle m03Bosie KOpUCTyBaueBi CTBOPIOBATH Ta
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KepyBaTH 00’exTaMu 6a3u maHWX. Taki (DOHOBI MOCIYTH, SIK PEIUTIKaIlis,
MMOBHOTEKCTOBHM TOIITYK, CEPBICH CIIOBIIICHB 1 T.JI. HAJAKOTHCS JJAHUM KOM-
MTOHEHTOM

— Cepsicu inTerpamin(SSIS):

Januii 3aci® 103BoJIsi€ 30MpaTH Ta IHTErPYBAaTH PI3HOMAHITHI JaHI Y
€TMHOMY (POpPMAaTi B CXOBHIIE TAHUX.

— Cepsicu anaiizy (SSAS):

CXOBHIIAa JAHUX MPU3HAYCHI IS TIOJICTIIICHHS CKJIQJIaHHS 3BITHOCTI Ta
aHaiizy. JlogaTku mIMPOKO BUKOPUCTOBYIOTH JaHi 3aCO0M B aHATITHUYHHUX
uinsax. Iporpamu, mo BUKOPUCTOBYIOTHCS JUIA ITi€l MeTH, BiOMi sIK IPO-
rpamu BIL.

— Cepgicu 3BityBaHHA (SSRS):

3aco0u HamaroTh MIATPUMKY IJISI CTBOPEHHS IOBHHX 3BITiB IPO HaHi
B MeXaHi3Mi 0a3 JgaHuX y cxoBuml JaHuX. LI mociayru HajgaroTh HaOip
THCTPYMEHTIB, SIKi JOTIOMararoTh CTBOPIOBATH 3BITH y PI3HUX (opMaTax Ta
KepyBaTH HIMHU.

Omxe, BukopuctanHs SQLServer y A0CHIKCHHAX HaJAOTh HAM pi3-
HOMAaHITHICTB Y BUOOPI 3ac00iB 1711 poOOTH 3 aHuMH. Hibkue mepeniuumo
11e JeKiIbKa repeBar JaHOro MEeXaHi3My:

— MacmtaboBaHICThb: 1I€ I03BOJISIE PO3MOAUISTH JJaH1 Y BETUKUX TaOIH-
1sIX y pi3Hi rpynu daiinis. CepBep MoXKe OZHOYACHO OTPUMYBATH AOCTYII
JI0 Tpy (aiinis;

— CepBicHO-Opi€HTOBaHA apxXiTeKTypa: Iie 3abe3rnedye po3MojiieHy
ACMHXPOHHY CTPYKTYPY JOAATKIB JJIsl BEJIMKOMACIITAOHUX JIOJATKIB;

— Bucokuii piBeHp Oe3mexu: peami3oBaHO BHUCOKHI piBeHb Oe3mekn
[UISIXOM JIO/IaBaHHS TTOJIITHKH JJIS1 BXOIY Ta MapodiB;

— Perymsitop pecypciB: BUKOPHUCTOBYETBCS ISl YIIPABIIHHSI pOOOYNM
HaBaHTAKEHHSM CcepBepa MILIXOM PO3MOALTY Ta YIPABIiHHS PECYpCaMH.

T-SQL a6o Transact-SQL — 11¢ po3MIMPEeHHS MOBU CTPYKTYPOBaHHX
3amutiB (SQL) Bix Microsoft, sike Mae ZOIaTKOBI TpaH3aKIii{HI CTPYKTYpH
a6o acnexTty 3 SQL 1 BUKOPUCTOBYETHCS Al POOOTH 3 Oy/b-SKOIO 3 pesi-
miiHux 6a3 nanux Ha ocHOBI cepepa SQL [8].

Iepesaru T-SQL:

— MoaynbHiCTh: BEIMKHN TEPexXi TEXHOIOT1H y 01k MiKpOCEepBiCHOT Ta
MOJIyJTi30BaHOi apXiTekTypH. Lle BrimBae Ha MIBUAKOIO pOOOTH CUCTEMHU
Ta JOMOMOYKE 3MEHIIUTH 3aJICKHICTh YACTUH CHUCTEMH OJTUH BiJl OJJHOTO.

311



312

Nataliya Boyko

— besmneka: gaHi 30epiraroTbcsi Ha CepBEpi 3 BIACHO Miporo Oe3reku
SIK KOMEpIliiHA TAEMHUIS. 3aXHMCT MOOYIOBaHUN Ha OCHOBI JIOTIOMIKHUX
3HaHb TIPO PEECTPAIIIF0 Ta TPAH3AKIIIH Y HABKOJIMIITHBOMY CEPEIOBHIIII, IO
CIIpHsIE HAJIIHHOCTI.

— EdexruBHicTh: MiHIMI3ye Tpadik Ha cepBepi. 3aBJaHHs, 10 BUKOHY-
FOThCS 3 TAHUMH, OOPOOJISIOTHCS 3 MiHIMATBHUMHU HAKIIQIHUMH BUTpaTaMu
pu nepegayi B mporpami. Takum 4MHOM, CKJIaJiHI HETPUBiaJbHI 3aBAaHHS
MOYKHA JIETKO BUPIIIUTH 3a Joromororo T-SQL.

BIML — 1ie MoBa, 6a3oBaHa Ha XML, 1110 103BOJIS€ IOBHICTIO MOJCIIIO-
Baru pimenHs Bl Ta BukopuctoByeThcs st aBToMaru3aniii cteopeHHst ETL
mporecis [9].

BIML Haiikpaiie npaiftoe, sSIKIo BaM MoTpiOHO CTBOPHUTH KiJIbKa MaKe-
TiB SSIS, K1 BCl MarOTh OMHAKOBUIA MIA0NOH. [HIIMMU ClIOBaMH, SIKIIO BCl
MAKETH MAIOTh MPUOIN3HO OJJHAKOBY METY Ta CTPYKTYPY, aje, 3MiHIOIOTHCS
Jine TaONuIs JDKepesa Ta NMpH3HAYeHHs, TOMI BUKopucTaHHsM BIML
JTIOTIOMO’KE aBTOMATH3yBaTH OUTBIIY YACTHHY PYYHOI pOOOTH.

7. Onuc nporpaMHoi peasizanii

Jns ctBopenns cuctemu O0yno odopano SQLServer, Sk 01H 3 HaHONTH-
MaJbHINIMX MeXaHi3MiB 00poOku nanux. Po3poOka po3noyanace 3 TOTo, 1110
HeoOxigHo ctBoputH OLTP cuctemy Ta cxoBuile AaHUX, 300pa3uTH MOTIK
JIAaHKX, Ta TIOEHATH CUCTEMH iHTerpauiiHuM mapom [10].

Jns BimoOpaxeHHs TOTOKY naHux Oyno obpano DataFlow miarpamy.
Hanwmii Tun UML-niarpamu nomomoxxe 300pasutu OLTPcuctemy Ta cxo-
BUIIIE TAaHUX Ta Bi3yali3yBaTH iHTETpAIliifHi 3B SI3KM MK IIMMH JIBOMA CHC-
temamu. Data Flow niarpama 300paxeHa Ha puc. 7.

[Mepmmm xommorerTom cuctemu € OLTP cuctema. Jlana cucrema moze-
JIIO€ JISUTbHICTH THTEPHET Mara3uHy, TOOTO BC1 JIOT1UHI orepariii OymayTh Bifl-
OyBaTHCsl Ha CTOPOHI pesniiHol 0a3u ganuX. LluTicHICTh naHuX 3a0e3me-
9yETHCS KITFOUaMH Ta TPUTEPAMHU.

Jna renepauii gaHux y cucremi OyJl0 CTBOPEHO HACTYNHHUH MEperik
30epexenux npouenyp [11]:

— dbo.STP_GenerateDataForConsignmentDetails

—dbo.STP_GenerateDataForConsignments

—dbo.STP_GenerateDataForDiscounts

—dbo.STP_GenerateDataForShipments
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—dbo.STP_GenerateDataForShipmentDetails

— dbo.STP_GenerateDataForOrders
— dbo.STP_GenerateDataForOrderDetails

Buire mojani nporeypu MaroTh CXOXKY JIOTIKY TeHepallii 1aHux. Buou-
parouu BUITAJKOBE 3HAYCHHS 3 TAONUIIb, SIKi CKJIAal0Th JIOTIUYHY CYTHICTh
Ta0muII, HOPMYETHCS PSAIOK 1 30epiraeThes y Tabmuill. Takum duHOM Oyrie
OTPUMAHO MOJEJIOBAHHS B3a€MOJii KOPUCTYBaduiB 3 cucTeMO0. Hwkue

OLTP cucrema

dbe.Orders

dbo.OrderDetails

dba.Customars

A 4

doo.Products.

dbe.Vendors.

dbo.Consigments

dbo.Discounts

dbo. BusinessUnits

dbo E:

rerpawian wap

SEIS package

dbe.splmportOrdars

dbo.spimportCustomers ToDWH

dbo.splmportProducts ToDWH

dibo.splmpertiendersToDWH

[=]
IZ

5315 package

dba.splmportCons

dbo.spimportDiscountsToDWH

dbo.spimportBUTEDIAH

dbe.Shipments

dbo.ShipmentDetails

R0

dba splmportEmplayessToDWH

SSIS package

dbo.spimportShipm

CHOBULLE RaHM

Fact_Orders

DIM_Customers

DIM_Products

‘Vendors

Fact_Consigments

DIM_Discounts

DIM_BusinessUnits

DIM_Employses

Fact_Shipments

Puc. 7. DataFlow giarpama
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Oy/ie mo1aHO PUCYHOK (pHcC. 8) Ha KoMy Oyjie 300pa)KeHO KiIBbKICTh 3aItu-
CIB y KOXHIN 3 TaONHIlb, Ki OyIyTh BHKOPHUCTOBYBATHCH Y MOAAJBIIOMY
JIOCIIIKEH].

TableN_ame i RowCount

dbol [OrderDetails] | 1642470
[dbo] [Orders] 821436
[dbo] [Customers] 20538
[dbo].[Consignment Details] 16913
[dba] [Consignments] 3087
[dbo].[Shipments] 2904
[dbo].[Employees] 323
[dbo] [Discourts] 201
[dbo].[Business nits] B4

Puc. 8. KiabkicTs 3anuciB y Tadaunsx

[Ipu renepaltii 1aHUX, TAKOX OyJI0 BCTAHOBJICHO BIJICOTOK HEBAJIIHUX
nanux. ToOTO 11e Tak 3BaHi MOIIKOKSHH] PSIKH, SIKI MalOTh BIJICYTHI MEBHI
JIOTivHI 3Ha4eHHsA. Taki psaku OyayTh BIJICIFOBATHUCH y IHTErpaliiiiHoMy
mapi, Tak K He HECYTh HISKOI aHAIITUYHOI I{IHHOCTI.

Otxe, Ha AaHOMY eTari peainizauii orpumano roroBy OLTP cucremy,
HATNOBHEHY PeaiCTHYHUMHU AaHUMHU. [lai po3mistHeMo no0Oy10By CXOBHILA
JlaHUX Ta HOro CTPYKTYDY.

CXOBHIIEC TaHUX € OJHUM 3 KOMIIOHEHTIB CHCTeMH, ¢ OyayTh 30epira-
THCH OYHMIIIEH] 1 CTPYKTypoBaHi faHi. [ToOyoBa cxoBHIa TaHUX HEOOXiTHE
JUTSL TIOAAJIBIIIOTO 30epiraHHs iICTOPUYHUX AaHUX. TaKoK HasIBHICTH CTPYK-
TYpOBAaHOTO CXOBHIIIA HAJIAE MOKIIUBICTh BIJOKPEMITIOBATH TICBHI BITPUHH
JIAHUX Ta MMPOBOJUTH aHAII3.

Hwxye Oyne momaHo aiarpaMy 3aB’s3KiB, 3a IPUHIIMIIOM K0T Oy/ie pea-
Ji30BaHa cucteMa (puc. 9).

PosrsiHeMo maHy CTpPYKTypy B Mexax peainizoBaHoi cuctemu. Copco-
BHMHM CHCTEMaMU B cucTemi Buctymnae Buiie onucana OLTP cucrema [12].

[HTerpauiiinuii mwap Oyae po3MISIHYTO Aalli, Tak K Oyae IpOBEIeHO
JIOCITI/KEHHsT PI3HUX 1HTErpalifHuX 3aco0iB Ha Pi3HUX 00’€Max JaHUX.
OT3xe, HeO0OX1THO PO3IIAHYTH SIK B CHCTEMI pealli3oBaHO aHATITHYHHH I1ap.
B peanizoBaniii cucTeMi MOXHA BUAUTUTH TP OCHOBHHX Oi3HEC HANPSIMKH:
ITponaxi; [TocraBku; [lepeminieHns.
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Source systems

!

Data Integration tools

P W

Data Warehouse

Data Mart Data Mart Data Mart

vy ~ _ ~ 7

Puc. 9. [liarpama 3aB’A3KiB cucteMu

Ha pucynky Hiokue (puc. 10) Oyme HakJIaJIeHO CTPYKTYpPY aHAIITHYHOTO
mapy CUcTeMu Ha puc. 13, mo OyB OnvcaHui paHilie.

Jlyis moOy/IoBY TOBHOIIIHHOT BITPHUHM JTAHUX IO BU3HAYCHUX OCHOBHHUX
TaOIUIb OYJI0 01aHO TAOIHIN BUMIpIB, SKi Oynu onmucani Buiie (puc. 11).

Takox y JaHOMY CXOBHIIII JIAHUX Pealli30BaHi MEBHI IPEICTABICHHS, K1
JIOTIOMO>KYTh HIBHJIKO OTPUMATH [IEBHY aHATITHKY.

HaiiBaxuBilIMM KOMIIOHEHTOM Yy cHUCTeMi Oyae iHTerpaliiHuii map,
TaK SIK BiH OyJe BUKOHYBATH HE TiNbKH POJIb MEPEMINICHHS JAHUX, ane i
OYMIIEHHS 1 cTpyKTypu3arii, Tooto ETL nmpouec [13].

CxoBuLle AaHKX

Orders Consigments Shipments
~ @@ -~ -~ @@ J

Puc. 10. Peanizanist anagiTH4HOrO mapy
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dbo.VW_CustomerfigesRelations
dbo.VW_CustomerNameAddressesBonus
dbo.VW_CustomerMNameBIQuantityOrdersTotalSum
dbo VW _GetShipmentsBetweenUnits
dbo.VW_ProductAssortmentByCategories
dbo.VW_ReturnProducts
dbo.VW_ReturnProductsByYear

dbo VW _RevenueProductbyOrderDate
dbo.VW_StoresMap

dbo VW _TopTenVendorsDeliveries

dbo. VW _TotalAmountOfBonus
dbo.VW_TotalMoneySpendByCustomer

o) Jio o ) o o o i o o i

Puc. 11. AHaJdiTH4HI pecTaBJIeHHs Y CXOBUIILi JaHUX

BukoHyioun maHmiA porec MpoBEIeMO IMOPIBHIHHS MK JJBOMA CIOCO-
Oamu niepeMileHHs, JJTs BU3HAYCHHS HalonTUMabHimoro. Cepen po3nis-
HYTHX, OyayTh HacTyIHiI criocoon: SSIS makern; 30epeskeHi mporeaypH Ha
T-SQL.

Creprry, HeoOXiTHO 0OpaTH 00’ €KT 0a3u JaHUX HA SIKOMY OYIyTh IpPO-
BOJHMTHUCH JOCIHiIKeHHs. [IpoaHanizyBaBim 00’€KTH sKi Oyl MpeacTaB-
neHi B cucteMi Oyno oOpaHo Oi3Hec HampsM 3aMOBJICHb, TaK SIK y JaHUX
TaONMUISIX € HE TIBKHM YUCIIOBI, aje i TEeKCTOBI MOJIsA, 10 MOXKYTh CyTTEBO
BILJIMBATH Ha Yac nepeMilieHHs nanux (puc. 12, 13).

Takox TaHi 06’ €KTH Aal0Th MOXKJIMBICTH 3pOOUTH BUTST Pi3HOT KiTbKO-
CTi1 AaHUX TaK SK IIPH TMTOBHOMY IEPEMILICHH] JaHUX 00’ €KTiB Oyzme ompa-
IOBAHO OJIN3BKO 2.5 MiJIbIHOHA 3aITUCIB.

Omxe, mocnipkenHs meuakonii ETL npouecy Oyae mpoBOAMTHCH Ha
Ha0Opax JaHUX Pi3HOT PO3MIPHOCTI.

= BB dbo.OrderDetails = BB dbo.Orders
= Columns = Columns
=0 OrderDetaillD (PK, int, not null) w0 OrderlD (PK, int, not null)
®= OrderlD (FK, int, not null) ®= CustomerlD (FK, int, not null)
B FactPrice (money, not null) &= EmployeelD (FK, int, not null)
&= DiscountlD (FK, int, not null) &= CalendarlD (FK, int, not null)
&= ProductID (FK, nvarchar(10), not null) &= PayTypelD (FK, int, not null)

&= BusinessUnitlD (FK, int, not null)
H OrderDate (datetime, not null)
B Comment (nvarchar(250), null)
@= OrderStatusID (FK, int, not null)

Puc. 12. Crpykrypa 3amoBienb B OLTP cucremi
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= BEH dbe.Fact_Orders

= Columns

e OrderKey (PK, int, not null)

OrderlD (int, not null)
ProductlD (nwvarchar(30), not null)
DiscountlD (int, not null)
FactPrice (numeric(14,2), not null)
CustomerlD (int, not null)
EmployeelD (int, not null)
CalendarlD (int, not null)
PayType (nwvarchar(30), not null)
BusinessUnitlD (int, not null)
OrderDate (date, not null)
OrderStatus (nvarchar({30), not null)

(7] (T3 (I3 (I3 (10 {0 (00 (00 [0 [0 (0

Puc. 13. CtpykTypa 3aMOBJIeHb B CXOBHIIi IAHUX

Criepiry TpoBeIeMO JOCIIPKEHHsSI BUKOPUCTOBYIOUH 30epeskeHi mpo-
nexypu Ha T-SQL. JI7st 3aifiCHeHHS TaHOTO MepeMIllIeHHsT OyJI0 CTBOPEHO
MpoILenypy, B SAKii, pU TIEpeMIIIeHi JaHUX, OyayTh BigOyBaTHCh IMEBHI
¢inprpamii [14].

[TpoBeneMo ekcriepuMeHTH Ha OOpaHMX 00’€Max JaHUX, MOCTYIOBO
301IBIIYIOYM  KIIBKICTh 3amuciB. Pe3ynbTaru BimoOpazumMo y BUIVISII
Tabnuii (Tab. 2).

Tabmuig 2
Yac na nepemimeHHs AaHuXx 3a gonomoroio T-SQL

KiabkicTp 3anuciB | Yac Bukonanusi(mc)
1000 176
10000 203
20000 220
50000 356
100000 496
200000 816
500000 2336
1000000 4010
1500000 6203
2000000 7850

AHaI3yI04u pe3yNbTaTh, ki OyJIi OTPUMaHI ITiJ] Yac eKCIICPUMEHTIB Ta
3aHeCeHi y TaONuIfio 3, BUIHO, IO 31 30UTBIIIEHHSIM 00’ eMy 1HpOpMaIlii 1o
OMPaIbOBY€ETHCS 301IBIIYETHCS Yac pOOOTH.
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T-SQL

Yac BHKOHAHHA (MC)

1000 10000 20000 50000 100000 200000 500000 1000000 1500000 2000000
KiTBKICTE 3aITHCIB

—T-SQL

Puc. 14. I'pagik 3ase:kHocTi yacy 10 06’ emy iHpopmauii
00pooseHoi 3a qomomorow T-SQL

300pazuMo y BUIIIAI JIiHIHHOTO Tpadika 3a1eKHICTh 3MIHU Yacy mepe-
MIIIeHHS BiJl 00’ €My AaHUX, IO nepenaerbes (puc. 14).

Tenep mpoBegeMo Taki * EKCIICPUMEHTH, TiIbKH 3 BHKOPHCTaHHSIM
SSIS maxkeris. [Ipn Bukopuctanni SSDT mns po6oTH 3 AAHUMH NPONIOHYE
Ha BuOip nmapamerp UseFastLoadlfAvailable. Po3risinemo nBa BapiaHTH i3
3aCTOCYBaHHSM JIaHOTO MapaMmeTpy Ta 0e3 HbOTO.

— Fast Load — <UseFastLoadIfAvailable=»false»>

— Plain Load — <UseFastLoadlfAvailable=»true»>

Pesynpratu OyayTh BiioOpaskeHi y TaOIuMIIl HYDKYE (TA0I. 3).

3 OTpUMaHHX Pe3yNbTaTiB BUAHO, Mo BukopuctanHs Plain Load mounHa-
tour 3 10000 3anuciB pi3ko 301IbIIY€E Yac BUKOHAHHSA 1y OpiBHsAHHI 3 Fast
Load nparitoe nosiie B cepeaabomy y S0 pasis gosuie. Lle BunuBae 3 Toro,
o npu BukopuctanHi PlainLoad onpanboByeThcs HE Bech 00’ €M JaHUX, a
JlaHi TofarThess 4acTkoBO — 1o 9000 psiikiB. TiMbKH MICIS OMPAIIOBAHHS
OJTHi€T Top1Iii, HACTYIHA Tiepelizie y poooty. 3 omiero FastLoad maHi ompa-
[ILOBYIOThCSI JMHAMIYHO, 1[0 3HAYHO BILUIMBAE HA MIBUAKICTH POOOTH.

Ha pucyHkax Hmxue 300pa3uMO BiJHOIICHHS 4Yacy BHUKOHaHHS [0
00’eMy TaHMX, IO OTPAIbOBYIOTHCS TSI KOOKHOTO 3 JTOCIIKYBAaHHUX CIIO-
co0iB BukopuctanHus SSIS maketis (puc. 15, 16).
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Tabmnus 3
Yac nis nepemMileHHsi JaHUX
JABOMAa Bapiantamu Bukopuctanus SSIS
KiabkicTs 3anmciB Hac puronanun(vc)
Fast Load Plain Load
1000 156 343
10000 160 2266
20000 203 4390
50000 328 13641
100000 516 21515
200000 860 43422
500000 1859 149641
1000000 3547 337109
1500000 5391 533922
2000000 6985 671078

3 Bume MojaHUX rpadikiB BUAHO, o BUKopucTaHHs FastLoad He
TiBKM Ja€ 3HAYHUI MPUPICT B Yaci BUKOHAHHS, ajie 1 3pOCTaHHS JAaHOTO
yacy y nopiBHsHHI 3 PlainLoad € Ginbir ctabinsaum. 3 pucyHKy 17 BuaHO
0 TICHs Pi3KOro 30UTBIICHHS JAHUX Yac BUKOHAHHS 30UIBIIYEThCS HE

Jac BHKOHAHHA(MC)

SSIS Fast Load

1000 10000

20000 50000 100000
KiTeKicTB

200000 500000 1000000 1500000 2000000
3aIHCIB

——SSIS Fast Load

Puc. 15. I'pagik nopiBHAHHS MIBUAKOCTI Yacy 3aBaHTaKeHHsI
3a gonomoroio SSIS nakeriB Bukopucropyrwun Fast Load
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SSIS Plain Load
800000
700000
600000
500000
400000
300000
200000

Yac BHKOHAHHA

100000

1000 10000 20000 50000 100000 200000 500000 1000000 1500000 2000000
KiTbKiCTh 3ammuicis

= SSIS Plain Load

Puc. 16. I'padix nopiBHAHHSA MBUIKOCTI Yacy 3aBaHTaKEHHS
3a qonomoroio SSIS nmakeriB Bukopucroyroun PlainLoad

MIPOTIOPIIIHO, B TOM yac sik BUkopructanHs FastLoad mae nmiHiitamiA npupict
B Yaci BITHOCHO 00’ €My JaHHUX.

300pa3uMo Ha OMHOMY PUCYHKY BiIHONICHHS IUIS JaHUX JBOX OIepa-
TOpIB, U YITKIIIOTO PO3YMiHHS HIBHJIKOCTI MPUPOCTY 4Yacy 3 BUKOPHC-
tanusaMm PlainLoad (puc. 18). Sk 1 Oyno onucano Buiie, PlainLoad ne €

SSIS Packages

150000
130000
110000
90000
70000
50000
30000
10000
-10000

Jac BUKOHAHHA

1000 10000 20000 50000 100000 200000 500000 1000000 1500000 2000000
KUTBEKICTR 3ammciB

= SS]IS Fast Load

Puc. 17. I'padik nopiBHAHHA MBUIKOCTI Yacy 3aBaHTaKeHHS
3a gjonomororo SSIS naketiB Bukopucropyrwun Fastra PlainLoad
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9000

8000

7000

6000

5000

4000
3000

Uac BUKOHAHHA

2000

1000

1000 10000 20000 50000 100000 200000 500000 1000000 1500000 2000000
KUIbKICTh 3aIHCiB

—T-SQL ——Fast Load

Puc. 18. I'padix nopiBHAHHSA MBUIKOCTI Yacy 3aBaHTAKeHHS
3a uxopuctanusaM T-SQLra FastLoad

ONITHMAJIEHUM CITOCOOOM JUISl OTIPAIIIOBAHHS 1 IEPEHECEHHSI TaHHUX, TaK SK
3 pUCYHKy Bute (puc. 19) BUIHO, CTpiMKe 301IbIIEHHS Yacy Ha BIJIHOCHO
HE BEJIMKIN KiJTbKOCTI TaHuX y nopiBHsAHHI 3 FastLoad.

OTxe, MICIST IPOBEACHHS JOCIHIIKEHb OyJI0 BUSBICHO IO CTBOPCHHS
SSIS maxkeriB 3 BukopuctanusMm Fastload € HalOLIBIT ONTHMAIEHIM CITO-
CO0OM JUTSL OTIPAIFOBAHHSI 1 TIEPEHECEHHS JAHUX 3 BUKOPUCTAHHSIM JTAHOTO
3aco0y.

Ha nanomy erami HeoOXifHO mpoBecTH mMopiBHsAHHSA MK T-SQL Ta
FastLoad mo6 3po3ymitu, sikuif cnocid 3 yciX po3IISIHYTHUX € HaiOimbIr
ONITHMAJIbHUM.

300pa3umMo y BUIIsLI TaOuuIli 4 paHilie OTpUMaHHI 3HAUYEHHS ITiJ] 4ac
EKCTICPUMEHTIB JUIS CIIOCO01 IO TIOPIBHIOKOTHCS

3 BHIIE TOJJAHOT TAOJIHUITI MOXKHA 3POOUTH BUCHOBOK, 1110 Ha OyIb SIKOMY
00’emi tanux Bukopuctanus SSIS nmakeris 3 FastLoad € 6inbIr mBuKomin-
HUM aHDK BUKOpHCTaHHs 3aco0iB DatabaseEngine ta T-SQL.

SIBHUMI IPUPICT 1O TPOIYKTUBHOCTI oYrHAEThes Ticyss 200000 3amu-
ciB ne FastLoad € B cepenabomy B 1.25-1.3 pa3u e(eKTHBHIIIUM Ta IIBHU]I-
KkoJiiiHUM y nopiBHsAHHI 3 T-SQL.
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Tabmnui 4
opiBusinus yacy Bukonanusi T-SQL Ta FastLoad
. . . T-SQL FastLoad
KinbkicTh 3anuciB
Yac BuxkoHaAHHS(MC) Yac BuxkoHaAHHS(MC)
1000 176 156
10000 203 160
20000 220 203
50000 356 328
100000 496 516
200000 816 860
500000 2336 1859
1000000 4010 3547
1500000 6203 5391
2000000 7850 6985

322

Ha MeHmi# KiTbKOCTI 3aIUCIB PI3HUI HE € HACTUIBKH CYTTEBOIO 1 HE
nepeBuIye npupict y 1.1 pasu.

300pa3uMo JaHe MOPIBHIHHS Ha Tpadiky Ui Bi3yalbHOTO PO3yMiHHS
LIBUJIKOCTI IPUPOCTY Hacy 110 00’ emMy aanux (puc. 18).

OTxe, 3 gaHoro rpadiky BHIIHO, 110 IepeBary Bce x Taku Mae FastLoad,
TaK sIK Ha BITHOCHO BEJIMKUX 00’ €Max JaHHUX € MPUPICT [0 MPOLYKTUBHOCTI,
a Ha 00’emax gaHux g0 200000 mpupicT HE € HACTIBKU CyTTEBHUM.

HesBakaroun Ha Te, [0 Ha BIJHOCHO HE BEIHMKHX 00’€Max ITaHUX
FastLoad moka3aB kpaiiii pe3yinbTaTti, peKoMEeHAIler0 01 OyJI0 BUKOPHCTO-
ByBatu T-SQL, Tak sk po3poOka mumu 3aco0aMu € OiIBII MPOCTIMIO Ta
HE BHMarae JIOJJaTKOBHX 3ac00iB, Tak sK Ii¢ MOTpiOHO mpu po3podii SSIS
MakeTiB. Ajie HEOOX1THO BpaxoByBaTH Bci (hakTopu i Oi3HEC-IOTpedH aJist
MPUUHATTSI ONTUMAIBHOTO piteHHs [15].

CTBOpeHa cHcTeMa Iepefdadac CBOE KEpYBAaHHS BHKOPHCTOBYIOUH
3acoon SQLServerManagementStudio. KepyBanus manumu mepemdadeHo
sk st OLTP cucremu Tak 1 71 CXOBUIIA JJaHUX. byno peanizoBaHo psif
00’€eKTiB 0a3u JaHUX ISt OTPUMAHHS IIBUIKOTO aHAIi3y JaHUX.

PosmisineMo 00’ €KTH, AKMMHU € 3MOTa KepyBaTH KopucTysady. s noga-
BaHHS, OHOBJEHHS a00 BUAAJeHHS iH(OpMaIlii B CUCTEMi peani3oBaHi
IpoueaypH sKi OyayTh BiANOBiIATH 3a qaHi omepanii. Takoxk peantizoBaHoO
JIeKiJbKa 00’ €KTiB, SIKi BIIIMOBINAIOTH 3a Oi3HEC MPOIECH, TaKi SK 3Bib-
HEHHsI MpariBHUKA 1 T.1. Hikue Oyne HaBeneHo iX nepenik (puc. 19).
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= dbo.STP_AddOrderlDWithOrderDetail

= dbo.STP_AddTableOrderDetails

= dbo.STP_AddUpdateDeleteBusinessUnits
3] dbo.STP_AddUpdateDeleteCategory

[£3] dbo.STP_AddUpdateDeleteConsignmentDetails
= dbo.STP_AddUpdateDeleteConsignments
= dbo.STP_AddUpdateDeleteCustomer

[£3] dbo.STP_AddUpdateDeletelnvoiceDetails
= dbo.STP_AddUpdateDeletelnvoices

= dbo.STP_AddUpdateDeleteProducts

= dbo.STP_AddUpdateDeleteProductType
3] dbo.STP_AddUpdateDeleteShipments

= dbo.STP_AddUpdateDeleteSubCategories
= dbo.STP_AddUpdateDeleteVendor

= dbo.STP_AddUpdateEmployees

= dbo.STP_AddUpdateOrderDetails

= dbo.STP_ChangeBusinessUnitStatus

= dbo.5TP_ChangeDiscountStatus

= dbo.STP_ChangeEmployeeRole

3] dbo.STP_FillupbalanceHistory

2] dbo.STP_FireEmployee

Puc. 19. Ilpouenypu Ajasi KepyBaHHSI JaHUMU B CUCTeMi

VY KOXHil 3 aHUX Tporenyp nepenbdadeHo nepeaaBaHHs iH(opMalii Ky
MOTPIOHO 3MIHUTH 1 HA OCHOBI OTPUMAaHHX BKa31BOK Oy/ie BUKOHAHA [IEBHA [

PozrsiHeMo poOoTy OnHi€T 3 HUX Ha NMPUKIAAL JOJABAHHS Ta BUJAICHHS
HOBOTO TUITY IIPOYKTIB y cucTeMy. IlepeBipiuMo sIKi iCHY 041 TUTIH BXKE €, AT
1OT0 TepersiHeMo naHi y Tadmuiii dbo.Products. st oOMexeHHS KibKOCTI
3anKciB y BUOIPKY Bi3bMEMO JIMIIIE Ti, IO MOYMHAIOTECS Ha ‘W’ (puc. 20).

Product TypelD

I WAL13174

WAL14042
WAT10056
WEA14500
WIR16584
WIR18884

N oW N =

TypeName

| Wall Plates & Connectors

Wall Chargers

Water Cooling Systems
Weather Radios
Wireless Jack Systems
Wireless Access Points

Puc. 20. Budipka TuniB npoaykris

Ha nanmit MOMEHT y cHCTeMi IPEACTaBICHO 6 THIIB MPOIYKTIB SIKi
3aJJ0BOJIBHAIOTH YMOBH Hamnoi Bubipku. [Ipumyctimo 3’ sBuiace 6i3Hec-To-
Tpeba 100aBUTH IIe OAWH TUIM. IS bOTO CKOPUCTAEMOCH MPOIIECTYPOIO
dbo.STP_AddUpdateDeleteProductType.
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[Tpn BUKJIMKY HpoOLEAypH CIiJ BKa3aTH HEOOXiMHY Aif0 Ta JaHi, sIKi
MOTpiOHO TOOABUTH Ta MICJS YCIIITHOTO BUKOHAHHS JIAHOT 3aja4l y CHC-
TeMi 3’ IBUThCS HeoOXiqHmi 3anuc (puc. 21).

Product TypelD TypeMName
Wall Plates & Connectors

1
2 WAL14042 Wall Chargers

3 WAT10056 Water Cooling Systems
4 WEA14500 Weather Radios

5 WIR16534 Wireless Jack Systems
6 WIR18884 Wireless Access Points
7 WIRTEST Wireless Charges

Puc. 21. MoaudikoBana Budipka THIIB NPOAYKTIB

3a J0NOMOTO0 BUKIIMKY JIAHOT MPOLICAYPH, TIJIBKH 3 TIepeIaveto iHIIOro
napaMeTpa Jii MO)KHa B3a€MOJIISITH 3 JIJAHUMHU B CHCTEMi 0e3 JIOJAaTKOBHX
3ac00iB 1 HE HAJJAF0YM KOPUCTYBAYaM JIOCTYII JIO TIOYaTKOBUX TAOIHIIb.

Bume OyB po3missHYTHH OIMH 3 HAUIPOCTIIINX BapiaHTIB B3aeMOIIi 3
OLTP cucremoro. HaroMicTh B3a€MOJIIS 31 CXOBHIIEM JaHUX Oyne Biapi3-

[E dbo.dmart_CalendarDiscount

[E dbo.dmart_ConsignmentsDetailsVendors
& dbo.dmart_CustomerNameAddressesBonus
[El dbo.dmart_DeliveriesReturnProduct

& dbo.dmart_EmployeesRolesBusinessUnits
[E dbo.dmart_InvoiceShipmentProducts

5] dbo.dmart_Orders

# & dbo.VW_BalanceTotalProdbyeStore

= dbo.VW_CalcSubcatDemand

=l dbo.vw_Cities

B dbo.vw_Countries

= dbo.VW_CustomerAgesRelations

Bl dbo.VW_CustomerNameAddressesBonus
= dbo.VW_CustomerMNameBIQuantityOrdersTotalSum
= dbo.VW_GetShipmentsBetweenUnits

# & dbo.VW_ProductAssortmentByCategories
= dbo.VW_ReturnPreducts

# [E dbo.VW_ReturnProductsByYear

£ dbo.VW_RevenueProductbyOrderDate
= dbo.VW_StoresMap

= dbo.VW_TopTenVendorsDeliveries

# & dbo.VW_TotalAmountOfBonus

= dbo.VW_TotalMoneySpendByCustomer

[£3

=3

=

[£3

=3

=

=

Puc. 22. AnagiTuuni npeacraB/ieHHs Y CXOBHUIII JaHUX
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HSATHUCH BiJ BHIe onucaHoi. Tak SK y CXOBHIII JaHUX 30epiraroThCs BkKe
TpaHCc(POPMOBaHi, apXiBHI JIaHi.

KopucryBau He TIOBUHEH MarHl JOCTYI Ha 1X MOAMQIKAIIIO, aJie¢ TIOBUHEH
MaTH MOMJTUBICTH OTPUMYBATH JIaHi TSt aHaTi3y. J{yist 11boro Oyiio CTBOPEHO IeB-
HUU TIepeTiK MPe/ICTaBIICHb, K1 Oy/TyTh CITYT'yBaTH BUXITHUMHU JJAHUMH CHCTEMH.

3a JIOMOMOTOI0 NAaHHWX MPEACTABICHb KOPUCTYBad Oyae MaTH MOMKIIH-
BicTh 200 CaMOCTIIIHO OTpUMaTH arperoBaHi abo YMCTI JaHi AJS aHaJi3y,
abo nepenaru iH(hOpMaLlilO 3 TaHUX NPEACTaBICHb B CTOPOHHI MPOrpaMu
Juist ctBopeHHs Bl-pimens, Taki sk PowerBI, nist npoBeaeHHs 611b1 rno-
moro aHamisy (puc. 22).

8. BucHoBkn

OTxe, B pe3ynbTari JOCHIKEHHS OYyJ0 CTBOPEHO TPHOX IIAPOBY
cucreMy sika ckianaerbes 3 OLTP cucremu, sik TpaH3akIiitHOTro miapy,
ETL mpomnecie 3a mormomororo 3aco0iB DatabaseEngine Ta SSIS makeris,
SIK IHTETPAIIfHOTO MIapy Ta CXOBHIIA JaHUX MOOYI0BAHOTO 32 T1IOpUIHIM
MPUHIMIIOM, SIK aHATITUYHOTO Imapy. PeamizoBaHa cucTeMa € aHAJIOTOM
HOBITHBOT self-service cucTeMu, Tak K MOXKe 3a0e3rnedyBaT cBOi Oi3Hec
notrpedu 6e3 CTOPOHHIX 3ac00iB.

Byno po3misiHyTO pi3HULIIO MK PENSUiiiHOI0 0a3010 JaHUX Ta CXOBH-
[IeM JIaHUX, HAsIBHI MiJIXOIU 0 MOOYIOBH CXOBHII IAaHHX, IX MEPEBar Ta
Henoniky. byno npoanaaizoBaHO MpeaMETHY 00IacTh Ta OMUCAHO KOHIIEH-
mito nodynoBu cxoBuina gaHux tTa OLTP cucremu. Takoxk Oyso BUKOHAHO
yCi 3aBIaHHs, sKi OyJIM OTHMCaHi B IOCTAHOBIII, TOOTO peaizoBaHo iH(Op-
MariiHy self-service cucremy.

[Ipu npoektyBaHHI cucTeMH OyJI0O CTBOpeHO iH(OpMAIiiiHy Moelb
pesniiHol 6a3u JaHUX Ta CXOBHINA JIAHUX, ONMMCAHO JIOT1UHI CYTHOCTI SIKi
MIpEJICTaBIIeH] B cUCTeMi Ta c(hopMOBaHO Oi3HEC MOTPEOU KOXKHOTO 3 00’ €K-
TiB. ONECaHO CTPYKTYpPYy BXiTHHX Ta BHXITHHUX MaHUX Ta 3aIPOIIOHOBAHO
BapiaHTH IX TOJANBIIOTO0 BUKOPUCTAHHS.

Hns kopekTHOi podoth mporpamu Oyio C(HOPMOBAHO Ta OIKCAHO
BUMOTH [0 MPOTPaMHOr0 Ta TEXHIYHOro 3abe3medyeHHs, cdopmoBaHa
3amucKa 3 KePYBaHHAM JIJIsl KOPUCTYBaya 3 JETalbHUM OMHCOM OCHOBHOI'O
(yHKITIOHATTy CHCTEMH.

Po3pobiieny cucteMy MOXKHA BUKOPUCTOBYBATH SIK @HAJIOT JJISI B3AEMO-
Iii 3 JTaHUMH Ha MiATPUEMCTBI. Bukopucrani iHTerpamiiii 3aco6u MoXHa
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3aCTOCYBATH JIJISl TIEPEHECEHHsT Oylb SKOTO THITYy JIaHUX 1 1€ JIOTIOMOXKE
Kpallle aHaJli3yBaTH CTPYKTYPOBaHi JIaHi JUIsi BU3HAUCHHS OCHOBHUX Oi13HEC
moTped CUCTEMHU.
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ADVANTAGES OF APPLYING ELASTIC WAVES THEORY
IN SOLVING DYNAMIC PROBLEMS

HNPEUMYIIECTBA UCIIOJIb3OBAHUS TEOPUU YIIPYT'UX
BOJIH ITPU PEHIEHUUN TUHAMUNYECKHUX 3A1AY
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Abstract. The purpose of the paper is to demonstrate that the application
of the theory of elastic waves in solving dynamic problems allows expanding
the possibilities of a modeling and diagnosing natural phenomena necessary
for productively solving the issues of ensuring the functional safety of objects
in the technosphere of the human habitat. The method based on the use of
the provisions of the elastic waves’ theory provides the analytical modeling
of natural processes inside the simulated objects in time. Methodology. The
paper evaluated the advantages and disadvantages of approaches to modeling
dynamic processes. A holistic approach to the modeling of dynamic processes
was formed, using the theories of elastic waves, examples demonstrating the
advantages of the proposed approach are given. Results of the paper showed
that applying elastic waves theory allows complementing the description of
force impulses, such characteristic as a law of altering the force impulse in time.
The possibility of using the time to describe the effect of force impulses on
any object allows extending the use of the second law of motion and applying
the first law of thermodynamics in time. Practical implications. The proposed
approach facilitates the detailed operation of operating conditions and takes
into account the structural, technical, and technological characteristics of the
operation of different facilities. This makes it possible to optimize objects
by modifying their construction, the properties of the materials of objects,
and the technology of maintenance for specific operating conditions. All this
contributes to increasing the competitiveness of the facilities as a whole. Value/
originality. Since it is possible to use the law of momentum conservation for
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individual objects as well as for parts of them, using the holistic approach
makes it possible to turn to systems previously considered open.

1. Beryniienue

TexHOMOTHYECKOE Pa3BUTHE YEIOBCUCCTBA CTOJIKHYIOCH C HEOOXOIH-
MOCTBIO 00ECIICYNTh HHKEHEPOB U YUCHBIX HHHOBAIIMOHHBIM M 3()(EeKTUB-
HBIM HHCTPYMEHTOM JUIsl IPOJYKTUBHOT'O PEIIeHNUs BOIPOCOB 00eCIeUeHns
(hyHKUMOHABHON 0€30MacHOCTH 0OBEKTOB TEXHOC(hEPHI Cpebl 0OUTaHUS
YeloBeKa.

[Ipobnema cocTOMT B TOM, YTO OIEHKA PUCKOB (DYyHKIIMOHAIBHOMN
0e30MacHOCTH JTIOOBIX OOBEKTOB WMH)KCHEPHM CBSI3aHA C OMPEACICHHECM
BTOPOTO TpaHUYHOrO coctossHud [1, c. 13, m. 6.2.3], npu koTopom ompe-
JICIISIETCS] TIPUTOJHOCTh OOBEKTOB BBIMOIHATH CBOM (DYHKIMH 0€3011acHO
(c ompeneIeHHBIMA YPOBHSIMH PUCKa Ha BCEX dTarax KU3HEHHOTO IUKIIA) 1
3¢ GeKTHBHO (C ONpe/IeNIeHHBIM YPOBHEM U3/IEPIKEK) B YCIOBHIX KOHKPET-
HBIX TIApaMeTPOB AKCILTyaTannu. [10 7ToMy COCTOSHHIO TOTKHBI OBITH Olle-
HEHBI XapaKTEPUCTHUKHU 1e(hOPMATHBHOCTH.

Ho coBpeMeHHBIE HHCTPYMEHTHI, HCIIONB3YEMBIC IS ONpPEICICHUS
COCTOSI-HUSI O0BEKTa (METOABI M IPOTPAMMHBIC MPOMYKTHI) 0Aa3HPYIOTCS
Ha MPHUHIUNAX, Pa3pabOTaHHBIX JJIsI OIPEICICHHS MEPBOrO MPEACILHOIO
cocrosHus [1, c. 13, m. 6.2.2], onpenensiromero ooy NpurogHoCcTh 00b-
eKTa paboTaTh B ONpeAeNeH-HbIX YCIOBUAX. [10 37TOMY COCTOSIHUIO OIICHH-
BAarOT MOKa3aTeJiu MPOYHOCTU U YCTOﬁHHBOCTH, IMOJIYy4YCHHBIC ITYTEM YHUC-
JICHHOT'O MOJCIIMPOBAHUS, HAIIPUMEDP, METOAOM KOHCUYHBLIX 3JICMCHTOB, JJIA
MMUTAIMHA KBa3UJIMHAMUYECKHX MPOIECCOB Jie(hopMariu, MPOUCXOISIITIX
BHYTPH 3JIEMEHTOB MO ICHCTBHEM BHEIIHUX BO3/ICHCTBUH.

[Ipn dncreHHOM MOJAETHPOBAHUU COOTBETCTBYIONIEE PEIICHUE OIIpe-
JemnsieTcss mMyTéM moadopa NaHHBIX, TO €CTh MOJACIHUPYIOTCS YCIOBHUS IS
MOJTYYEHHsSI OTPENEIICHHOTO pe3yibTara. Ho s oleHKH pUCKOB HEO0OXO-
IUMO TIPUMEHSTh AHATUTHYECKUEC METOABI, HCIONB3YIONIHE IPOCTPaH-
CTBEHHO-BPEMEHHbIE 3aBUCUMOCTH M IMUTHPYIOLIUE IPOLIECCHI, TPOUCXO-
JUIIUE BHYTPU KaK KaXIOTO AJIEMEHTA KOHCTPYKIUH, TAK U B KOHCTPYKIIUH
BOOOIIIE TIO/1 JIeCTBHEM BHEITHUX BO3JICHCTBHN.

Jnis MamuHOCTpOoeHUsT 1 000py0BaHMS, TPAHCIOPTHON MH(PACTPYK-
TypBl, TOPHOJOOBIBAIONICH, BOCHHOH, CTPOUTEIBHON, HEPIeTHUCCKON U
IIPUPOJ0-0XPaHHOHU TEXHUKHU ¢ 70-X FO10B IPOLLIOTO BEKa OCHOBHOM 1I€JIBIO
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MIPOCKTHPOBAHUS SBIACTCS oOecreueHne ycinoBuil nedopmarusaoctr. Ho
cneramictbl pelHKOB CAD/CAM u MyJbTHGU3NYESCKON HWHKCHEPHH,
Takne KaKk YHUBEPCHUTETHI, HAYIHBIC JTa0OpaTopuu, KOMITAaHUH, 3aHUMAlo-
IIHeCs MIPOCKTUPOBAHNEM, OOCITY’)KUBAHUEM H HCITBITAHHEM MEXaHUIECKIX
CHCTEM, HCIOJIB3YIOT YHCICHHBIC PAcUeThl, ITOJO0OHBIC METONYy KOHCUHBIX
3NIEMEHTOB, KOTOPEIE UCIIONB3YIOT OCHOBBI, pa3paboTaHHbIe I oOecIeue-
HUsl YCJIOBUI NMPOYHOCTU M YCTOMYHMBOCTU MEXAaHUUECKUX CHCTEM, HO HE
pepopmaruBHOCTH. [103TOMY TEXHHUYECKHE pacdeThbl COACPIKAT CIIHIIKOM
MHOTO HEHY’KHBIX NPUONMKEHUH U AOMYIIEHUH, MELIAloMUX MOAEIUPO-
BaTh MPHUPOAHBIE siBIeHUS. CyIIECTBYIONNE MOAXOABI MHKEHEPHH MO3BO-
JISI0T pellaTh aHAJIMTUYECKUMU METONaMU TOJIbKO 3% 3ajad, OCTaJlbHbIE
97% penraroTcs MyTeM Mo00Ppa WHANBUYAIBHBIX PEIICHUH, OCHOBaHHBIX
Ha HKCTIEPUMEHTANBHBIX JaHHBIX, TOTYYECHHBIX ISl ONIPEACTICHHBIX YCIIO-
BUH, TaK KaK pacueTHHIC CHCTEMBI HE YIUTHIBAIOT TAKHEC BPEMCHHBIC XapaK-
TEPUCTHUKH KaK:

— M3MEHECHUE UMITYJIbCa BO BPEMCHH;

— M3MEHEHHUE Ie(POPMATUBHOCTH 00BEKTOB BO BPEMCHHU.

OTcyTCTBHE ITapaMeTpa BPEMEHH B pacuyeTax He M03BOJISET yCTaHOBUTD
CBSI3b MEXJIY MCXOIHBIMU MPUYMHAMU U CUMIITOMaMH, KOTOPbIEC BBISBIIA-
I0TCSI B PE3yNbTare.

Takum 00pa3oM, Ha peIHKE pacueTa 3D-MoaeIMpoOBaHUSI OTCYTCTBYET
MHCTPYMEHT JUIS pacdyeTa peabHbIX MPOIECcCOB 1e(OPMaTUBHOCTH B 00b-
€KTax, 4TO NPHUBOAUT K HEOOXOAMMOCTH MPOBEACHUS JOMOIHHUTEIBHBIX
HKCTIEPUMEHTOB JJISI MUHIUMHU3AIMN OIMINOKH.

Pemennem 5Toif mpoONEMBI SBISETCS, BO-TEPBBIX, (HOPMHUPOBAHUE
MOAXOMa K aHATUTHICCKOMY DEIICHHIO 3a7ad OINPEICICHUS IapaMeTpOB
ne(OpPMaTUBHOCTH BO BPEMEHH C UCTIONB30BAHIUEM TCOPUH YIPYTHX BOJH.
Bo-BTOpEIX, CO3MaHME MPOTPaMMHOTO OOCCIICUSHHS sl PEIIeHUs 3a1aq
OTIPECIICHNUS TAPAMETPOB 1e(POPMATUBHOCTH KOHCTPYKIIHHA OOBEKTOB JUIS
OILICHKH PHCKOB UX JKCILTyaTalny.

JlanHast paboTa MMeeT LeNbl0 IO0Ka3aTh, YTO HPUMEHEHHE TEeopuu
YOpYruxX BOJH MpPHU PEUICHUH JWHAMHYECKHUX 3aJad IO3BOJISIET Pacllu-
PUTH BO3MOXKHOCTH MOJAEIMPOBAHUS U JUATHOCTHKM NPHUPOAHBIX sIBIIE-
HUH, HEOOXOAUMBIX ISl IPOAYKTUBHOTO PEIICHUS BOIIPOCOB 00ECIICUEHHS
(YHKIIMOHATBHOM OE30MaCHOCTH 00BEKTOB TeXHOChEPHI Cpebl 0OUTaHUS
9eJI0BCKA.
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2. CymecTByouue npoodjgeMbl MOIeJTHPOBAHUS
JUHAMHYECKHX NPOLecCOoB

B Hacrosiiee Bpemst Best Hayka (pU3UKa, BCE €€ TIOHATHS U 3aKOHBI IPYII-
MUPYIOTCST BOKPYT (PyHJAaMEHTAIbHBIX TEOPUN: HBIOTOHOBCKOM MEXaHUKU
Y TEOPUHU OTHOCUTEIBHOCTH, MOJIEKYJIAPHO-KHHETUYECKON TEOPUH U IIPHUH-
LUIIOB TCPMOAHAMUKH, TCOPHUHU DJICKTPOMArHUTHOIO 1TOJIA U BHCKTI)OHHOI\/‘I
TEOpHH, TEOpUHN KoJeOaHUi, KBaHTOBOI Teopuu [2, ¢. 12]. Bricokuii Teo-
peTHYecKnii ypoBEeHb Pa3BUTHS (PU3UKHU MPUBOANUT K TOMY, UTO B HEH OUCHb
IIHUPOKO MCIOJIB3YKOTCA MAaTEMATUYCCKHUEC MCTOAbBI U OY€Hb MHOI'MEC I10JIO-
JKCHUS BBIBOJSITCS M3 OCHOBHBIX. BMmecTe ¢ Tem, ¢u3HKa, Kak 9acTb ecTe-
CTBO3HAHUSI, SBIISIETCS HAYKON SKCIIEPUMEHTAITBHON. DKCTIEPUMEHT CITY)KUT
B HEH Kak UCXOITHOM 0a30H, MOCTABISAIONICH (PaKTHUECKUN MaTepual, TaK U
METO/IOM IPOBEPKHU, TOTO UM MHOTO CJIEACTBUS TEOPUHU. YCIOBUS MIPUME-
HEHHE MaTeMaTH4eCKOro anmnapara 1 METOJUKH IKCIIEPUMEHTA 3aBUCAT OT
yCIIOBHSI IOCTaBICHHOM 3aaun. Kak y)ke ykasbIBaJloCh paHee, i odecrie-
YeHHs paboTOCIIOCOOHOCTH 00BEKTOB, PACCMATPUBAIIUCEH YCIOBHS OTEPU
HeCyIIel cnocoOHOCTH MIIM HEMTPUTOIHOCTH K SKCIUTyaTalluK, KPUTEPUAMU
KOTOPBIX BBICTYIAIOT IIPOYHOCTb, YCTOMYMBOCTb U BBIHOCIMBOCTb. I103-
TOMY METOJAbl MOACJIUPOBAHUA W MNPOBCACHUSA SKCIECPUMEHTOB COOTBET-
CTBOBAJIM ONPENEICHUIO 3TUX KpUTepueB. I TAKNX YCIOBUH IOCTATOYHO
OBUIO paccMaTpuBaTh TUHAMUYECKUE MPOIECC KaK KBa3HMIMHAMHUYCCKHUH,
IIOCKOJIBKY OCHOBHBIMM OLIEHOYHBIMU [TapaMETPaMU BbICTYIIAJIU BEIMUUHBI
MaKCHMaJIbHO BO3MOKHBIX HANPSDKEHUH WK JeOopMannii, TOsSBIISIOIIN-
ecsi B 00OBEKTax B MIPOIIECCe IKCIUTyaTallli. DTH JKE BETTHYHHBI HAIPSHKCHUN
1 nedopMaruii, H3MEPSIOTCS U B OKCIIEPUMEHTAX.

Takum o0pazoM, IS W3y9eHHS KBAa3UANHAMUYECKOTO BO3ICHCTBUS Ha
0007 00BEKT HEOOXOMUMO 33a7aTh UCXOIHBIC JaHHBIC B BUJC: TCOMETPH-
YECKUX MOJENEH WM MPUBEIECHHBIX MacC; TUIBI CBA3CH MEXIY DIEMEH-
TaMU; JKECTKOCTHBIE (YIPYTHe) CBOWCTBA 2JIEMEHTOB; JIOKAIMIO, HAallpaBJIe-
HUE W 3Ha4YCHUE BO3JEHCTBUs. B pesynmprare pacuera mojayyaroT JaHHBbIC
HaNpsHKEHO-/1e(DOPMUPOBAHHOTO COCTOSIHUS 00BEKTA.

HpI/I MOACIUPOBAHUU CUJIOBBIX KBa3UJIWHAMHUYCCKUX IIPOLECCOB
WCTIOJIB3YIOT CIIEAYIOIINE IOy IICHUS:

1. Bo3zaelicTBue Ha OOBEKT 3a1aeTCs B BHUJE JEHCTBUSA KBa3UIMHAMU-
YECKOM CHJIbI, 3HAYEHHE KOTOPOH YUUTHIBAET MAKCHMAJIbHO BEPOSITHYIO
COBOKYIHOCTb BJIMSIHUS CTATUYECKUX U AMHAMUYecKuX cuil. BosnelicTue
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IIUKJINIECKON CHITBI OITUCHIBACTCS 3aKOHOM €€ H3MEHEHUsI, KOTOPBIi Xapak-
TEPU3YETCsI YaCTOTOH €€ MOBTOPEHHUSL.

2. TlepememnieHrne TOYeK OOBEKTa OOYCIOBICHBI €ro jae(opMaIusMu,
KOTOpBIE 3HAYUTENILHO MEHbIE pa3MepoB Tena. Cuila BBI3BIBACT IMPSIMO
MPOTIOPIHOHATIBHBIE Ae()OPMALUK B HAIIPABICHUH CHIIBI, 0OYCIIOBICHHBIC
JKECTKOCTBIO OOBEKTa.

3. Cumraercst 4To cuia B 00BEKTE BBI3BIBAET MTHOBEHHOE M3MEHEHHUE
€ro HampsHKEHHO-Ae(OPMUPOBAHHOTO COCTOSHUS. TakuM 00paszoM, 3ano-
JKEHO OTCYTCTBHE BPEMEHHOM 3aBUCHMOCTH MEXIy MOMEHTOM IPHIIOXKE-
HUSI CUJIBI 1 MOMEHTOM €€ IIPeoOpa3oBaHMUsI.

4. leopMaTHBHOCTH O0BEKTA, KAK COBOKYITHOCTD Jie(hopMaIHii 1 mepemMe-
IICHNH BCEX AMIEMEHTOB, MPEACTABIICHA JIMHUCH (TI0JIEM, TIpU MCIIOIb30BAaHUH
METOJIOB, OAOOHBIX METOY KOHEUHBIX MIEMEHTOB) BIMSHUA. CIUTAeTCs UTO
JIMHUST BIWSTHHS IMEET OTIPEIeNIeHHYI0 ()OpMy MPH BO3IEHCTBUH OIMHOYHON
CHITBI 11 MX CYTICPIIO3HIIUIO IPH JEHCTBUN TPYIIIBI CHIL. JIMHUA BIUSHUSA TIepe-
JIBUTAETCS BMECTE C TIEPEMEIIICHIEM CHIIBI FUTH TPYTIITHI CHJT BIOJIb OOBEKTa.

IlepeuncneHHble JOMYIIEHNUS! BBICTYNAIOT B POJIM OTPAaHWYCHUH IPU
W3Y4EHHH BOIIPOCOB U3MEHEHUH, IIPOMCXOAAIINX B OOBEKTE MPH ICHCTBHU
BPEMEHHOM HAarpy3Ku MOCKOJbKY:

1. Kak npaBuiio, He CyIIECTBYET U30JUPOBAHO pabOTAIOILEro MO/ JUHA-
MHUYECKUMM Harpyskamu oObekTa. PaccMarpuBaemblil OOBEKT B HHXKEHE-
PHH HaIle COCTOUT U3 COBOKYITHOCTH CBSI3aHHBIX MEKAY COOOH pa3IuuHBIX
3MIEMEHTOB, KOKIBIH M3 KOTOPBIX XapaKTEPU3YETCsS CBOMMHU (DPHU3UKO-MeXa-
HHUYECKUMH U TEOMETPUICCKIMH XapaKTepHCcTHKaMu. OTCYyTCTBHE BPEeMEH-
HOH COCTABIISIONICH HE MO3BOJSET U3YUUTh KAKHE N3MEHEHHS MTPOHCXOIST
B 2JIEMEHTaX BO BPEMEHH, KaK 3T W3MEHEHUS BIUSIOT Ha (DYHKIHOHAIb-
HO-0€30ITacHOE COCTOSTHHE KaXJIOTO JIEMEHTa M KaK MX COBOKYIHOCTHb
BJIMSIET Ha paboTy 0OBEKTA.

2. I1pn mo0oM BIMSHNY Harpy3Kn Ha OOBEKT OHAa MMEET BPeMsl BO3JIeH-
CTBHS U 3aKOH BO3/ICHCTBHSA, XapakTepusylomuecs pakTHIeCKUMH YCIOBH-
SIMU DKCILTyaTaluu. B Toxxe Bpems 110001 31eMeHT 001a/1aeT «CBOMM» Bpe-
MEHEM Ha BOCIPUITUE CUIOBOIO BO3JCHCTBUS U MOCIEAYIOIIYIO PEaKIUIO
Ha ATO BO3JICHCTBHE, KOTOPBIE (POPMHUPYIOT :KECTKOCTHBIE (YIIPYTHE) XapaK-
TEpUCTUKU 00beKkTa. OTCYTCTBUE BPEMEHHOMN COCTABIISIOIICH HE O3BOJISICT
U3Y4HTh, KaK 1 3@ CUCT YETO U3MCHSIOTCS ’KECTKOCTHBIC I TCOMETPHUCCKHE
nmapameTpbl 00beKTa U ero 1e(hOpMaTHBHOE COCTOSIHHE BO BPEMEHH.
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3. Kak mpaBuiio nipu (yHKIIMOHHPOBAHWH, IMPOIECC JIePOPMATUBHOCTH
00beKTa MPOUCXOJUT TOJI BIIMSHAEM CHJIOBBIX, HIEKTPOMATrHUTHBIX M TPaBH-
TalOHHBIX IOJIeH Ha (POHE IPOTEKAHHS IPOLIECCOB M3MEHEHHUSI TeMITEPATyPhl
u BraxHOCTU. Cpe/ii ONMCAHHBIX MPOIIECCOB TOJIBKO MPOTEKAaHHE Mpolecca
CUJIOBOTO BIIHSHUSI HE OIMCAHO BPEMEHHOM 3aBUCMMOCTHI0. OTCYTCTBHE BpE-
MEHHOH COCTABISIFOIIICH HE MO3BOJSICT U3YUHTh B3aUMOCBS3b M BIHMSHUE STHX
MPOIIECCOB Ha (DYHKIMOHAIBHO-0€30M1acHOe COCTOSIHHE 00bEKTa BO BPEMEHH.

Takum 00pa3oM, HOSBIIACE HEOOXOAUMOCTh ONKCATh (DYHIAMCHTAb-
HBIC MOJOKCHHS (PU3MKH MATEeMATUYECKUMHU METOJAMU, MO3BOJIIOIINMHE
U3y4YUTh MPOTEKaHWE IMHAMHUYECCKHX IIPOLECCOB, AT (POPMHUPOBAHHUS
ycIoBHid (DyHKIIMOHAIIEHO O€3011acHON paboThl OOBEKTOB.

3. OnucaHue IMHAMUYECKHX NIPOLECCOB
cpelcTBAMM TE€OPUM YIIPYTOCTH

B 3aBucumocTH OT TOro, Kakue BEJIMYMHBI NPUHUMAIOT B KayeCcTBE
OCHOBHBIX HEHU3BECTHBIX, PA3IMYaOT TPH CHOCO0a PEIICHUs 3a/1a4d TeO-
pUM yOPYyrocTu:

— pelleHHEe B IepPEMEIICHUSX;

— pelleHHe B HaNPsKEHUSX;

— CMELIAHHOE pPelleHHE.

Pemenue 3amaun B nepeMenIeHUsIX CBOJUTCS K MHTETPUPOBAHUIO TPEX
ypaBHeHwuit Jlame ipu yoBiIeTBOPEHUH yClIOBUI Ha moBepxHOcTH. [1o Haii-
JICHHBIM IIepeMeIieHusIM 13 popmyn Komm HaxoasaT aedopmanun u, nanee
u3 hopmyi 3akoHa ['yKa HAXOAT HATPSKCHUS.

Jns pemeHus 3a1a4n B HAMPSDKCHUSIX HEOOXOANMO MTPOMHTETPUPOBATH
Tpu ypaBHeHus1 HaBbe BMecTe ¢ miecThio ypaBHeHUsiMA benbrpamu-Mut-
yeJla IpU yAOBJIETBOPEHUM YCJIOBUH Ha moBepxHocTH. Ilocie atoro mo
(opmyiiam 3akoHa ['yka monydaroT jgedopMmanuu M, jgaiee, mo Gpopmyiam
Ko — nepemerienus.

g pelieHus 3ajaud TEOPUM YIPYTOCTH BO BCEX CIy4yasX TOKHBI
YUUTBIBAaTbCS YCJIOBUS HA MOBEPXHOCTH (FpaHUYHbIEe YCIoBuUs). /g aToro
JOJDKHO OBITH 3a/1aHO YpaBHEHHE MOBEPXHOCTH TEJIa U CHUJIbl WM IepeMe-
IICHUS €€ TOUEK.

Pazauuaror JBa TUIla TPAHUYHBIX yCHOBHﬁI KHHEMAaTH4YCCKHUEC, KOorja
3aJ]al0TCSl 3HAUCHMS TEPEMCIICHUN TOYEK MOBEPXHOCTH, U CTaTHYECKUE,
€CJIM 3aJIaI0TCs 3HAYCHUSI HANPSDKCHNH HA TIOBEPXHOCTH.
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Bo3MOXHBI Takke CMeNIaHHbIe TPAHUYHBIC YCJIOBHS, KOTZa Ha YacTH
IIOBEPXHOCTH 3aJal0TCsl IEPEMELIECHHUS, @ HA YaCTH — HAIIPSIKEHUS.

PasznuuaroT Tpu OCHOBHBIX MAaTeMAaTHUYECKUX METOJA PEIICHUs 3a7auu
TEOPUH YIPYTOCTH:

— NpSAMON METOA, KOTOPBIH 3aK/II0YaeTCs B HEMOCPEICTBEHHOM HHTE-
IPUPOBAaHUM OCHOBHBIX YPAaBHEHHI IPH BHIIIOJHEHUH T'PAaHUYHBIX YCIOBHUH;

— 00OpaTHBI METOA, €CNM 3aJaloTcs (YHKUUSAMH HaNpPSHKCHUH WM
MepeMeNICHNH, YIOBICTBOPAIOLIMME (P PepeHIIMaTbHBIM YPaBHEHUAM
3aJ]auMl, a 3aTeM YCTaHABJIHMBAIOT, KAKMM I'PAHUYHBIM YCJIOBUSAM 3TH (YHK-
IIUH1 COOTBETCTBYIOT;

— nonmyoOparHbiidi MeTonn CeH-BeHaHa, kor/ia 3a1ar0Tcs 4acThio (pyHKITHIA
NEPEMEIIECHUI WIN HAIPsKEHUH U U3 ypaBHEHUH 3a/laud yCTaHABIMBAIOT,
KaKHM YCJIOBUSIM JIOJIKHBI YJIOBJICTBOPATH OcTajbHble PpyHKIMH. [Ipn 3TOM
nmuddepeHraIbHbIe YpaBHEHHS CYIIECTBCHHO YIIPOIIAOTCS.

Takum 00pa3oM, HCHONB30BAHNE TEOPHH YIPYTOCTH TIPH PEIICHUU
3aJa4 UMeeT Kak IpeuMyLIecTBa, Tak U HepocTarku. K mpeumyriectsam
OTHOCSTCS CIEIYIOLIUE MTOJIOKEHHUS:

1. BHyTpeHHee COCTOSHHE XapaKTepU3YyeTcsl ¢ IMOMOIIbIO Psijia BeJH-
YHH: HapsOKeHUH, nedopMaluid, TeMneparyp u T. 1.

2. [ToctpoeHue Monenu Marepuasa OCHOBBIBAETCS HA IOHATUN MaTepH-
aNbHOTO KOHTHHYyMa: IPEICTAaBICHUN PEalIbHOTO MaTepHaja Kak OecKo-
HEYHOW COBOKYITHOCTH 3JIEMEHTAPHBIX MaTepHalbHBIX YaCTHIl, KOTOPbIC B
TEOMETPUYCCKOM CMBICIIC MOXKHO PACCMATPUBATh KaK TOUKH, a B (hU3HUC-
CKOM CMBICIIC KaK JAaCTHIIbI, HAJICTICHHBIC CBOMCTBAMU MaTepHaja B IIETIOM.

3. Marepuan npu JepopMalii paccMaTPUBAETCS KaK COBOKYITHOCTh
TOYEK, B3aMHOE PACTIOJIOKEHUE KOTOPBIX H3MCHSIETCS B pe3yibTare (puzn-
YECKHX BO3JICUCTBUI HA MaTepHUAJ WIH TeJO. [ Umoresa CIIOMHOCTH TIPU-
BOJUT K TOMY, YTO COCEIHHE MaTepHaJbHBIC YACTHIIBI, KOTOpHIe OBLIH
CMEXHBIMH B €CTECTBEHHOM HayaJbHOM COCTOSHMM OCTAIOTCSl CMEKHBIMU
U B 1e(hOPMHUPOBAHHOM COCTOSTHHH. DTO (PH3HUYECCKAs HHTEPIPETALIUS TOTO,
YTO U3MEHEHUE MaTepuaia MPOUCXOAUT HENPEPhIBHO, IIPU 3TOM HUKaKas
MarepualibHas YacTUIa He MpeBpalaeTcs B 00beM UCUEe3alolIe Malblid W
06eCKOHEUHO OOJIBIION.

4. Tlpu nedopMHpPOBAaHMM CIUIOIIHOM CpeAbl BCE MaTepHalIbHbIC
YyacTULbl MOTYT IIOJIy4aTh IepeMelleHus. B ocHoBe kiaccuueckoil Teo-
pun geGopMaIuii JISKUT METOJl OITMCAHNST KHHEMATHKH CTUIOIITHOW CpellbI
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C IIOMOLIBIO BBIUYNCIICHUS YAJUHEHUN JTMHEUHBIX 3JIEMEHTOB U U3MEHEHUI
YIJIOB MEKAY TMHEHHBIMH SJICMEHTAMHU, HMCIOIITIMHI OOIITYI0 BEPIIHHY.

K HenmocratkaM TeOpUM YHPYrOCTH OTHOCSTCS HU)KEIPHUBEICHHBIE
IOJIOXKEHUS:

1. OcHOBHO# TPOOIEMON TCOPHU YIIPYTOCTH SIBISICTCS OTCYTCTBUE
BpPEMEHHOU cocTaBiAronieil. Het 3aBUcUMOCTElN, KOTOphIE BO BPEMEHHOU
LIKAJIE CBS3BIBAIOT MPOJOKUTENBHOCTD BO3/ICHCTBUS CUIIbL, AedopMauu
WJIY HAIPSHKECHUS.

2. B Teopuu HampspKeHHH M3y4arOTCsl BHYTPEHHHE CUIIbI, BO3HUKAIO-
1€ B TBEPABIX Ae(OPMUPYEMBIX MaTepHaIax UM 00bEKTaX B CIECACTBUU
¢usnueckux Bo3ACHCTBUN Ha HMX. Ilpu BHeEmHEM (U3UUECKOM BO3JCH-
CTBUM U3MEHSIOTCS PACCTOAHUS MEKIY BHYTPEHHUMU TOUKaMH MaTepHalia
(MaTepHaTbHBIMU YaCTHIIAMH), B CJICICTBUH ATOTO BO3HUKAIOT BHYTPEHHHE
CWJIbI, KOTOPbIE OTPaKalOT MAKPOCKOIIMUECKOE B3aUMOJEHCTBUE MEXKAY
aToOMaMU WM MoJjekylamu. s omnucaHus BHYTPEHHUX CUJI B TEOPUU
HANpsSKEHUH MCIOJB3YIOTCS METOJ CEUCHHM M akchoMma CB3u. BHyTpeH-
HUE CHJIBI MOT'YT U3MEHATHCS NPHU MEPEX0Je OT OJHOW YaCTHULIbI K JPYTOM,
U TIOATOMY HAIPSDKEHHOE COCTOSIHUE B 00BEKTE B OOIIEM CITydae SIBISICTCS
HEOTHOPOAHBIM (TaKXke, Kak u gedopmupyemoe cocrosiune). Ho neopma-
LY MO>KHO M3MEPUTD, a HAIIPSDKEHUS HET, TaK KaK JJIs U3MEPEHUs Halps-
KEHUH pU3HUecK U3MepsIoT Aeopmannu. IloaToMy Teopust HapsKEHUH
aKCUOMaTu4eckKas, a HalpsKEHUE SBJIAETCS MCKYCCTBEHHOM Mepoil BHY-
TPEHHUX CHJI, BOSHUKAIONINX B 0OBEKTE.

3. B teopun nedopmariuii KHHEMAaTHKa CIUIOIIHOM Cpelbl paccMaTpuBa-
eTCsl BHE 3aBUCHMOCTH OT (DPM3MUYECKIX BO3ACHCTBUI. B Teopun HanpspreHwH
W3YJaloTCsl BHYTPESHHUE CUIIBI, BOSHUKAIOIINE B 0OBEKTE WM B MaTepuale, B
pe3yibTaTe pU3NIECKOro BO3ACHCTBYSL, IIPU ATOM HH B TEOPHH JIe(POPMAITHIA,
HU B TEOPUHU HAIPSDKEHUH HE YUUTBIBAINCH KOHKPETHbIE CBOMCTBA MaTepH-
ajia Juls ONMCAHUS MPOTEKaHUs Mpoliecca PaclpoOCTPaHEHHs CHUIIOBBIX BO3-
JelcTBUI BHYTpU 00BEKTOB. Jlaxe IpH UCIOJIB30BAHUM YUCIEHHBIX METO-
JIOB MOJEIMPOBAHUs, HAPHMEpP METO/la KOHEUHBIX 3JIEMEHTOB, pa3OucHue
BHYTPEHHEH CETKU HE 3aBUCUT OT CBOMCTB MATEPHUAJIOB.

4. IloBeneHNE KOHKPETHBIX MAaTEpPHAJOB U KOHCTPYKIHUI OOBEKTOB, a
TAKKE CBSI3€M MEX/ly HUMH, [10]] pa3IMYHBbIMU BO3AEHCTBUAMMU, IPUAAIOTCS
HU3y4aeMbIM MOJIENISIM C TOMOILBIO OMNPEIENISIONINX COOTHOIIEHUM. Jlis
IIOCTPOEHUS ONPEACISAIOIIUX COOTHOIIEHUM MPOBOAAT YKCIEPUMEHTHI 110
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(duznyecKkoMy BO3JEHCTBHIO Ha 00pa3ipl 00bekToB. M3 00paboTku naH-
HBIX JKCIIEPUMEHTOB YCTaHABJIMBAIOT KOHKPETHBII BHJ 3aBUCHMOCTEH U
3HAYEHHs BXOJSAIIMX B 3TH 3aBUCHMOCTH KOHCTaHT. [103TOMYy Takue JKC-
MEPUMEHTHI Ha3bIBAIOT YCTAHOBOYHBIMHU 3KCIIEPUMEHTAMH, & KOHCTAHTHI B
BBIPAXKCHUSAX — MaTePUAIbHBIMU KOHCTAHTAMU. M SKCIIEPUMEHTBI, H KOH-
CTaHThI TPUMEHUMBI TOJIBKO JJIsI PACCMATPUBAEMBIX YCIOBHH U OTOOpa-
JKAIOT peaNbHble PU3MYSCKHE TPOLECCH MO0 OTACIBHBIM KOPPEIHPYSMbIM
acrektam, pU3rYecKasi PUPoaa KOTOPhIX HE YIUTHIBACTCS.

5. Teopust yripyrocTi OTIHYHO OIKCHIBACT MaTepHal 00bEKTOB UCIIOJb-
3ysl TOHATHE MaTepUallbHOIO KOHTHMHYYMa, HO ITOJIHOCTBIO HCKIIIOYAET
BO3MOXXHOCTb HU3YYCHUS TOBCACHUSA BHYTPCHHHUX CHUIIL. 3HaHHE MEXaHM3-
MOB U3MCHCHHU BHYTPEHHUX CHJI UCIIOJIB3YCTCA, HAIIPUMCED, I CO3JaHUA
MaTepuajoB C BBICOKUM HJIKM HU3KUM IIeM]'I(bI/IpOBaHI/ICM MEXAaHUYCCKUX
KosieOaHui, TPUMEHSEMbIX B Pa3jIMuHBIX OOMacTsIX TeXHHUKH. Jlaxe mpu
M3y4YeHHH BHYTPEHHETO COCTOSHMUS B YIIPYTOCTH aHU30TPOIHBIX MaTepha-
JIOB PACCMaTpUBACTCS MAKPOCKOITYECKOE [TOBEICHUE MATEPUAIIOB, TO €CTh
ATOMHOE UITH MOJICKYJSIPHOE CTPOCHUE HE PACCMATPUBACTCSL.

VYKa3aHHBIE WIECTh HEIOCTATKOB Janee OyayT HCIONB30BAaThCS Kak
HAIPaBJICHUS YCOBEPIICHCTBOBAHKSI MOACIHPOBAHHUS 33 CUET MCIIOIh30Ba-
HUSI TCOPUHU YIPYTHX BOJH.

4. [IpenmyuiecTBa UCMOJIL30BAHUS TEOPUH YIIPYTHX BOJIH

OObeMHBIE aKyCTHUYECKHE BOJHBI B TBEPAOM Teje HAIUIM IIHPOKOE
MIPUMEHEHHE KaK B HAYYHBIX HCCIICIOBAHUSX, TAK U B IPOMBIIIIICHHON TeX-
HOJIOTHH. B mocnenHue ro/ipl, mociie OTKPhITHS HAJEKHBIX CIIOCOOOB BO3-
Oy>K/IeHUS YIBTPa3BYKa, BO3POC HHTEPEC K HEMY KaK K CPEICTBY KOHTPOJIS
MEXaHUYECKHUX CBOWCTB MarepuasioB. O MEXaHMYECKUX CBOMCTBaX Mare-
pHAJIOB MOXKHO CYAWUTBH 10 aKyCTHUECKMM XapaKTepPUCTHUKaM, IOCKOJIbKY
aKyCTUYECKHE MapaMeTpbl Takue, KaKk CKOPOCTb paclpoCTpaHEHUs ynpy-
T'UX BOJIH, 3aTyXaHHUE, TUCIIEPCHsl, CBA3aHbl C MEXaHUYECKUMH CBOMCTBaMU
MaTepHuaoB.

Bonubl cxxatusi (P-BOJIHBL, WJIM TPOAOJIbHBIE BOJHBI) 3aCTaBISIOT
YacTUIBl MaTepuasia KojaebaTbcs, MOJ00HO CIUPAIBHON MPYKUHE, BIOJIb
HaTpaBJICHUSl PACTIPOCTPAHEHHMS BOJHBI IYTEM 4YepeJoBaHHS Y4YacCTKOB
cKaTus U paspeskeHus. BonHsl ciura (S-BOTHBI, WM MONIEPEYHBIE BOJIHBI)
3aCTaBISIIOT YACTHIBI KOJICOAThCs TMEPIEHANKYISIPHO HAIPABICHHUIO pac-
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MIPOCTPaHEHUsI BOJHEI, TOA0OHO BUOPHPYIOIIEH THTAPHOM CTPYHE. S-BOJTHEI
pacnpoCTpaHAIOTCA TONBKO 4Yepe3 MaTepuall, 00JaJaromuil yIpyrocThio.
brnaromapst atomy sBrnenuto B 1906 r. Anmmmiickuii cericmonor Omarem,
HaOITIoast 3 pacpoCTpaHEHHEM S-BOJH, CJIeTIall BBIBOJ O CYIECTBOBAaHHU
3€MHOrO f/pa, TaK KaK S-BOJIHbI HE B COCTOSSHUM MPOXOJUTh Uepes3 KUIKOE
SIIPO 3EMUITH.

CkopocTH OOBEMHBIX NPOMOIBHBIX U MONEPEYHBIX BOJH 3aBUCSAT OT
MEXaHUYECKHUX CBOICTB MaTepuana, B KOTOPOM OHU PAaCHpPOCTPAHSIOTCS.
CxopocTb P-BOJH 0OOJIBIIIE CKOPOCTHU S-BOJTH.

B nuteparype Hanbonee 4acTo paccMaTpUBAIOTCA IOCKHE 0OBEMHBIC
BOJHBL. IloHATHE MIOCKOW ynpyroi BOJIHBI, JJIsl KOTOPOH IOBEPXHOCTb
paBHBIX (a3 (PPOHT BOIHBI) ABISCTCS INIOCKOCTHIO, OTpa’kacT OCCKOHEUHO
LIMPOKUM IOTOK aKyCcTUUeCKO 3Hepruu. B nelicTBUTENbHOCTH e HUKOTa
HE CYyIIECTBYyeT H/ealbHO IUIOCKHX BOJH. B 1r000M peanbHOM citydae
IIPU OTPAaHMUYEHHBIX MOMNEPEYHBIX pa3Mepax aKyCTHYECKOIO IMy4yKa MMeEeT
MecTo JU(PAKIOHHAS PACXOAUMOCTD, KOTOPask IPUBOIUT K HCKPHUBICHUIO
¢azoBoro ¢ponTa. JINIME B HEKOTOPBIX CITydasX, KOTJA PEabHbBIA Myd0K
uMeeT 00JIbII0E NONEPEUHOE CEUEHHE M0 CPAaBHEHUIO C JUIMHOM BOJIHBI, OH
MOXET MPUOIMKEHHO CUUTAThCS IIOCKOM BOMHOH. OObEMHBIC BONHBI C
HETJIOCKUMU (DPOHTAMU MPECTABIISIOT B BUJE TAK HA3bIBAEMOTIO YIJIOBOIO
CIIEKTPA, KOTOPBIH 10 CYIIECTBY NPEACTABISIET cO00N OECKOHEUHYIO CyMMY
IJIOCKUX 3JIEMEHTAPHBIX BOJTH.

BecbMma 1IeHHBIM CBOHCTBOM OOBEMHBIX BOJH B YNPYIUX H30TPOMHBIX
cpemax SBISIETCS OTCYTCTBHE MHUCIICPCHM, T. €. 3aBUCHMOCTH (ha30BOU
CKOPOCTH OT 4acTOThI BILIOTh 10 ONTHYECKOIO JUara3oHa. JTO CBOMCTBO
obreryaer co3JaHue IIHMPOKOIOIOCHBIX aKyCTHYECKMX M aKyCTOONTHYE-
CKHX YCTPOUCTB 00paOOTKH CHTHAIOB.

B kpucrammax MoKHO HaOmOmaTh 3aTyXxaHHWe OO0BEMHBIX BOJMH. OHO
3aBUCHUT OT POJa KpUCTajla, OT THIA BOJIHbI U OT HAIIPABICHUs pacIpo-
CTpaHEHUsl. 3aTyXaHHE CYILECTBEHHO YMEHBIIAETCS IPU OXJIAKACHUU 3BY-
KOIIPOBOJIA U TIOUTH MCUE3AET MPU TeMIepaType, OIU3Koi K aOCOTIOTHOMY
Hy/0. Y OOJBIIMHCTBA KPUCTAJUIOB IIPU HOPMAIbHOM TeMIeparype 3aTy-
XaHHUE BO3PAcTaeT MPOMOPIHOHAIBHO KBAPaTy YacTOTHI.

Hecmotps Ha mupokoe NpUMEHEHHE TEOPUH YIPYTHX BOJH B AUATHO-
CTHKE U TIOHMMaHHE YTO CHJIOBBIC BO3ACHCTBHS B 00BEKTaX MEPENAOTCA C
MIOMOIIBI0 00BEMHBIX BOJIH, 0 CHX ITOp HE MPOM30IILIO MPOIECCa UCTIONb-
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30BaHUS ITOJIOKEHU I TCOPHUH YIIPYTUX BOJIH JJI1 aHAJTITUTUYCCKOTI'O OITMCaAHUA
pacnpocTpaHeHUs: AMHAMUYECKUX IIPOLIECCOB B IPOCTPAHCTBE U BPEMEHH.

JunamMuyeckuil mpouecc MOKHO OIMCaTh B BUJIE IBYX B3aMMOCBS3aH-
HBIX 0JIOKOB: 1) Bo3zielicTBHE, 2) TIEpEHOC U TPeoOpa3oBaHue BO3ICHCTBUS.
[lanee mpuBeCHBI MOJOKCHHS TSl YKa3aHHBIX OJIOKOB, HA KOTOPBIX 0a3u-
pyeTcs mpemaraeMoe B paboTe MOJACIAPOBAHNE TUHAMHUYECKUX MpOIec-
COB C MOMOIIbIO TEOPUU YIPYTHX BOJIH.

1. BoznetictBue. ByneMm paccMmarpuBarh MMITYJbChl B KAYECTBE MEPBI
BO3JICHCTBUI PasIMUHBIX (PU3UYECKUX BEIWYMH HAa OOBEKT BO BPEMEHH,
IpU KOTOPOM TPOUCXOTUT OOMEH »>Hepruei Bo BpemMeHU. Hampumep, mo
3akoHy ['yka, cuia, neficTByromas Ha 0OBEKT, BBI3BIBACT MPSIMO IPOIOP-
OHUOHAJIbHBIC ):[e(bOpMa]_lI/II/I W TNICPEMCUICHU . HpI/I Z[eﬁCTBPIPI CHJIBI Ha
00BeKT mocieaHuit OynmeT coBepriaTh padoTy, paBHYIO NPOU3BEICHHIO
CWJIbI Ha IlepeMelieHue. JleficTBre NOCTOSIHHOM B €IMHUILY BPEMEHU CHUJIb
Ha OOBEKT, HE 3aBUCHMO OT BPEMCHH €€ BO3ICHCTBHS, XapaKTEPU3YeTCs
OJMHAKOBBIM 3HAYEHHEM KOJMYECTBA JBM)KEHUS B €IUHUILY BPEMEHHU, YTO
CITy’KUT MTOTCHIIMAIIOM ISl COBEPIICHUS OMHAKOBOTO KOJIMYECTBA PaOOTHI
00beKTa B €IMHUILY BpeMEHH. 3HAUUT, NepeJaeT OJMHAKOBOE KOJINYECTBO
SHEPruM BO BPEMEHHU 3a BpeMsl AeHCTBUS CUIIbL. TakuM 00pa3oM, UMITYIbChI
MOCTOSTHHBIX CUJI NMEPEAAI0T NOCTOSHHOE KONUYECTBO 3HEPIUU B CIUHUILY
BPEMEHU U BBIHYKJAIOT 0OBEKT TMO0 MMETh MOCTOSHHYIO Je(hOpMaIHIo
MOJ X BO3JEHCTBHEM, TO €CTh BEAYT CEOsI COITIACHO 3aKOHAM CTAaTHUKH C
MOMEHTa yCTaHOBIICHHsI paBHOBecHs. JInbo, eciau Teno He B3auMOJCH-
CTBYET C APYIMMH TEJI1aMU, NBUTATHCA HpHMOJ’IHHeﬁHO U PaBHOMEPHO C
YCTaHOBUBLIEHCS B 9TOH cpelie CKopocThio. Eciu ke cuila uMeeT nepeMeH-
HO€ 3Hau€HHE BO BPEMEHHU, TOIA UMITY/IbChl IEPEMEHHBIX CUJI BBI3bIBAIOT
00MCH MepEeMEHHBIM KOJIMUECTBOM SHEPTHUH B SIUHUITY BPEMEHH 3a BpeMs
JelcTBHS cribl. [10CKONBKY MPH BO3JEHCTBHM MPOUCXOAUT OOMEH 3HEp-
T'HEH, TO OIHOM U3 ero XapakTepUCTHK SIBIISETCS 3aKOH U3MEHEHUs! BO3JeH-
CTBYIOIIEH (pr3nUecKoll BETUYMHEI BO BpeMeHH. JlaHHAs BEIMYMHA XapaK-
TepU3yeT MHTEHCUBHOCTb BO3AEHCTBUS MMMyNbca cuibl. [Ipu ommcanuu
BO3JICHCTBUI, aMITUTya CUJIBl XapaKTEpPU3yeT CHIY yAapa B MEXaHHue-
CKUX CHCTEMAax MM IPOMKOCTb B My3bIKE. A HHTEHCUBHOCTb BO3JCHCTBUS
MIO3BOJISICT ONTUCHIBATH TAKUE XaPAKTEPUCTUKU BO3AEHCTBHUS Kak «legato» u
«moderato» U TIIOTHOCTH 3ByYaHHUSI B My3bIKE TN «MSTKUIDY U «OKECTKHIHA/
pe3Kui» yaap B MEXaHUIECKUX CHCTEMaXx.
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Kak ykazaHo BBIIIE, TPH UMITYJTECAX MPOUCXOAUT IIEpeiada SHEPTUH BO
BpeMeHH. Takum oOpaszoM, IeiicTBHE NMITyIbca HA OOBEKT MMEET YETKHUEC
BpPEMEHHBIC XapaKTePUCTUKN Havdajla U KOHIA AEUCTBHS, TO €CTh IIPOIOI-
JKUTEIFHOCTH BO3AEUCTBHA. UTO TO3BOJISIET ONPEICIIHTH eIlle OHY Xapak-
TEPUCTUKY: BpeMsl IIepeiadyll HMITyIIbca. TakuM 00pa3oM, BIUSIHAC JTFOOBIX
(U3NYCCKUX BEIUYHH, TP [UKIMYCCKIX BO3ICHCTBUSX B JHHAMHYCCKOM
MpoLecce, XxapakTepu3yercs IByMs BuaaMu yactot [3, c. 30]:

— 4acTOTOH (MM Y4acTOTaMH) MEpelaud UMIYIbCa, ACHCTBYIOLIETO Ha
OIIpe-/IeNEHHYI0 IUIOMAAKY KOHTakTa. OHa XapaKTepU3yeTCsl MPOJOIIKH-
TEIHbHOCTHIO BO3JICUCTBUS;

— YacTOTOI MOBTOPEHHs HMITyIbca B OIpEACICHHOM ceueHuu. OHa
XapaKTepU3yeTCsl BpeMEHeM, 4epe3 KOTOPOe MPOUCXOIUT TOBTOPEHHUE BO3-
JIeHCTBHS.

Takum 00pa3oMm, BO3MOKHOCTH HCIIOJIB30BAHHS BPEMEHH IIPH OIIH-
CaHMHU BO3JCHCTBHS WMITYyJIbCa HA JIOOOH OOBEKT, IMO3BOISIET PACIIHNPHUTH
HCTIONIF30BaHNE OCHOBHOTO 3aKOHA MEXaHWKH OT (DOPMYJIHPOBKH «CHIIA
paBHa MPOM3BOIHON UMIyIbca MO BpeMEHM» [2, ¢. 56] 10 «3aKOH H3Me-
HEHHSI UMITYIIECA CHJIBI BO BPEMEHH, XapaKTEPU3YIOUIH HHTCHCUBHOCTD
BO3/CIICTBUSL B €AMHUIY BPEMEHHM, ONpEJENsieT M3MEHEHHE KOIUUecTBa
JBIDKCHUS BO BPEMEHHU, XapaKTEPU3YIOLIee BEIUUNHY SHEPIHU BO BPEMEHU
Ha COBEPILICHUE BO3ZMOXKHON pabOThI B €TUHUILY BPEMEHI.

2. Ilepenoc u mpeoOpazoBanue Bo3xeiicTBus. [Ipu paccmorpennu
HalpaBJICHUI yCOBEPIICHCTBOBAHNS MOJCIHPOBAHMS OBLIO yKa3aHO, 4TO
OCHOBHOM IpoOIeMOlf MOICINPOBAHUS SIBISCTCS OTCYTCTBHE BPEMEHHOU
cocrasistomeil. [loaToMy st ommcaHus mpoliecca MepeHoca NMITYIbCa
B 00BEKTaX HEOOXOMUMO BBIOPATh TaKOH CIIOCOO, KOTOPBIM, BO-TIEPBBIX,
HUMEET MECTO BO BCEX Cpeax, U3 KOTOPBIX MOXKET COCTOSTH MaTepual 00b-
eKTa (Ta3000pa3HbIX, KUIKUX U TBEPIBIX), & BO-BTOPHIX, HIMEET 3aKOH pac-
MIPOCTPAHEHUsI BO BPEMECHU B yKa3aHHBIX CPemax. DTUM YCIOBHSIM COOT-
BETCTBYET TOJBKO TEOPHsI YIPYTHX BONH. [loaTOMY mepeHoc BO3neiicTBUS,
TO €CTb UMIIYJbCA, IPU MOJECIUPOBAHUM, OCYLIECTBISIETCS C MOMOUIbIO
pacrpoCcTpaHeHuUs yIPYrux BOJIH. YIpyrue BOJIHbI 001aal0T CBOMCTBaMH,
KOTOPbIC HA OCHOBaHUU (PU3UKO-MEXAHUUECKUX U T€OMETPUIECKHUX XapaK-
TEPUCTUK OO0BEKTA, MO3BOJSIOT OMHCaTh MpeoOpasoBaHME (PU3NUECKUX
BCJINYMH KaK BHYTPH OOBEKTOB, TaK U MPU MEPEXOAE U3 OAHOTO B APYron
MIPY MOJICITUPOBAHUH JUHAMHYCCKHX MTPOIIECCOB.
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Ha ocHOBe Teopmii ynpyroctu u pactpoCTpaHEHHs yIPYTUX BOJH pa3-
paboTaH METOJl OIpPEICICHUs MPOIECCOB, MPUBOAAIIMX K M3MEHEHHIO BO
BPEMEHH JIOKAJIbHBIX 3HAUCHHH JieopMaIiuidi BHyTPH dJIeMEHTOB [3, ¢. 31].
OCHOBHBIM MPEUMYIIIECTBOM IPEIIaraeMoro MeTo/ia MOJICITMPOBAHUS SIBIISI-
€TCSI HCTIOJIb30BaHUE CITOCOOHOCTH YIPYTUX BOJIH PACIIPOCTPAHSTH SHEPTHIO
CHJIOBBIX BO3JICHCTBUI (MMITYJTBCOB) B TIPOCTPAHCTBE U BO BPEMEHHU.

CBoiicTBa MaTepuaioB OIPEACISIOT HAJIMYWe W CKOPOCTh pacIpo-
CTpaHCHHSI BHYTPH DJIEMEHTOB IOMEPEYHBIX W MPOJOJIbHBIX BOJH. 3aKOH
M3MEHEHHs CHJIOBOTO MMITYJIbCa M €ro HallpaBlIeHHe, KaK XapaKTePUCTUKU
MEXaHMYECKOTO0 BO3ACHCTBUS, OINPEAEISIOT HAMpaBiIeHUE U BETUUYHUHY
JIBUKCHUH MaTepHalibHBIX YaCcTHUI] BHYTpH dneMenTa. Ha puc. 1 mokaszaHo
HarpaBJICHUE JIBU)KEHUS KaK BCEX BHJIOB BOJTH OTHOCHTEIBHO HATPABICHUS
JIEHCTBYIOIIEH CHUJIbI, TAK U MaTE€PHAIIbHBIX YaCTHUI O] JIEHCTBUEM TIPO-
JIONbHBIX BOJTH. Ha puc. 2 mokazaHo HampaBleHHOE JBMKEHNE YaCTHII TTO]T
JleficTBEM ToriepedHbIX BotH. Ha puc. 1 u 2 moka3ansl HampaBiIeHUs IBH-
YKEHUSI MaTepUaIbHBIX YACTHIL AJISI OAHOTO U3 CEYCHUN MPOCTPAHCTBEHHOTO
pacnpeneneHus chepuyecKuX MOMEPEYHBIX U MPOJAOIBHBIX BOJIH.

B HampaBiieHun NEWCTBUS CHIIBI BCSI SHEPTHS CHUIIOBOTO BO3CHCTBUS
TepeMelnaeT MarephalibHbIE YaCTHUIbI TIOCPEACTBOM TPOJIOJIBHBIX BOJIH.

-

\ R g

Puc. 2. HanpaBiieHHOe BUKeHHE
MaTepUuaIbHbIX YACTHI
noj AeicTBHEM
MOMNepeYHbIX BOJIH

Puc. 1. HanpasBJsienue
JABUKEHHUS KaK BceX BHI0B BOJIH
OTHOCHTEJbHO HANPABJIEHUS
JelCTBYIOIIeH CHJIbI, TAK U
MaTepUAJbHBIX YACTHUI MO/
JeicTBHEM MPOA0JIbHBIX BOJH
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B HampaBieHWH, NEPICHIAMKYSIPHOM HAMPABICHUIO JCHCTBUS CHIIBI,
YaCTHUIIBI JIBHXKYTCS TOJBKO 3a CUET TOINEPEYHBIX BOJH. BO Bcex apyrux
HaNPAaBJICHUAX PACIPOCTPAHEHUS BOJIH YaCTHIIBI IPUBOISATCS B JIBUKCHUS
JIByMSI THUITAMH BOJIH, B COOTBETCTBHUH CO CKOPOCTBIO PAacpOCTPaHCHUS
BOJIH, a TaK)K€ BPEMECHEM W aMIUTUTYJ0H BO3JCHCTBHUS HAa KaXKJYIO MaTe-
puanbHyto yacTtuily. [Ipomeccsl oTpaskeHus! U MPETIOMIICHUS BOJIH 3aBHUCST
Kak OT TeOMETPHU OOBEKTOB M UX COCAMHCHHUS B KOHCTPYKIIUH, TaK M OT
IJIOTHOCTH MaTepuayia ¥ CKOPOCTH PACIIPOCTPAHEHUS BOJH B HEM.

CuoBoii HMITYITBC, BO3ACHCTBYSI HA OOBEKT, IEpeIacT eMy OIpeeIICH-
HOE KOJIMYECTBO DHEPTHH, KOTOpAas IMOMIOMACTCS WM IepeaacTcs BHYTPHU
00BEKTa CHIIOBBIMHM BOJIHAMM, CO3JAIONIMMHU CHiIoBbIe mojs. Ilocimennue
BBI3BIBAIOT JIBUKCHUE YACTHUI] MaTepHalia, B pe3yibTare yero BHyTpH 00b-
€KTa MPOUCXOMAAT pazudHble (PU3MUYECKUE TPOIECCHl C U3MEHEHUEM BO
BPEMEHU:

— JIOKQJIbHOW TUIOTHOCTH Marepualia (M3MEHEHHE PACCTOSHHS MEXIy
YaCTHUIIAMHU O] JIEHCTBUEM CHIIOBBIX BOJIH);

— JIOKaITbHOW TeMIIepaTypbl MaTepHaa (3a c4eT TPEeHUs IpH Iiepemernie-
HUU YaCTHII WJIA HEYIPYTOro CTOJIKHOBEHHUS CHJIOBBIX BOJIH);

— CKUMaeMOCTH MaTepuaia (3a cdeT W3MEHEHUS JIOKAJIbHOH TUIOTHOCTH
MaTepHasa, BIUSIOIIeH Ha U3MEHEHHsI IBMYKCHUS YACTHIL TOJ[ IcHCTBHEM
CHUJIOBBIX BOJIH);

— 0o0bema o0bekTa (KaKk COBOKYITHOCTh OMHMCAHHBIX BbIIIE (PU3MUECKUX
MIPOLIECCOB).

OTu QuU3NYECcKHe MPOIECChl BBI3BIBAIOT: W3MEHEHHE JIOKAIBHON KOH-
LEHTPAIUN YaCTHUI], U3MCHECHUE JIOKAJIBHOTO O0beMa BHYTPH DIIEMCHTA,
W3MCHEHHE JIOKAIBHOW CKOPOCTH YaCTHIl M, COIIACHO BTOPOMY 3aKOHY
Hprorona, MOXXHO 3amucarhb B BUJE:

F(t):R(t):d(mu):d(va) :d(anVv) )
dt dt dt

rie F(f) — IMITyIbC BHEITHEH CHIIBI, ICHCTBYIOIIECH Ha OOBEKT;

R(f) — IMITyJIbC CHIIOBOTO TIOJISI, JICHCTBYIOMIETO BHYTPH O0OBEKTA,;

m —Macca 00beKTa, MONIOIIAOIIETO BO3ICHCTBIE BHEIIIHETO UMITYJIbCA
3a CYeT MMITYJIbca CHIIOBOTO TIOJIs, (POPMHUPYEMOro Ha OCHOBE CYIEpPIIO3H-
LMY CUJIOBEIX BOJIH,

a — YCKOpPEHHE YaCTHI MMOJ] IEHCTBHUEM CHIIOBOTO TTOJIS;
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P — IWIOTHOCTH MaTepuaia 00beKTa;

J — 00beM 00beKTa, MOMIOMAIOIINI BO3ACHCTBHAE BHELITHETO HMITYIIBCA
3a CYET UMITYJIbCa CHIIOBOTO TOJISI, POPMHUPYEMOTO Ha OCHOBE CYIEPIIO3H-
UM CHJIOBBIX BOJIH;

! — Bpewmsi;

0 — CKOPOCTH TEPEMEIIICHHST YACTHII, HAXOMISIINXCS B CHIIOBOM TIOJIE;

M, — Macca OlHOM MOJIEKYJIbI;

1 — KOHIICHTPAITHs, KOJIMIECTBO MOJICKYIT B €AMHHUIIE 00BEMA.

OCHOBOHM MOJCTUPOBAHUS MIPU HCIOIB30BAHUN TCOPHU YIPYTHX BOIH
SIBJSIETCS] HAJTMYIHE BOJTHOBBIX IPOIIECCOB, BRI3BAHHBIX KaK BHEITHIUMH, TaK
U BHYTpeHHHMH KoneOanusmu. [lox koneOaHUAMEU B JAHHOM CITydae HUMe-
IOTCA BBUY NEPEMEICHU A YaCTUIL O6’beKTa o HeﬁCTBHeM CHJIOBBIX BOJIH
KaK IMaIAI0IINX, OTPAKEHHBIX, TAK U IIPEIOMIICHHBIX BOJTHOBBIX ITPOIIECCOB.

ComacHo Teopuu yIpyruX BOJIH, BCe KoJieOaHusl, BO30YyKIaeMble KOH-
TaKTHPOBAaHHEM IOBEPXHOCTEH, KOTOPBIC K ATOMYy MOMEHTY HE COIpHKa-
CaJINCh WM BO30OHOBWJIM CBOE KOHTAKTUPOBAHUE M3-32 PA3pBIBA, PacIpo-
CTpaHsfoTcst cepudaeckuMi BoimHAMH. OHH XapaKTepH3YIOT OCHOBHOE
HalMpaBJICHUE PACIPOCTPAHEHUSI BOJIHOBOIO Ipoliecca OT MECTa HOBOTO
WM OOHOBIICHHOTO KOHTAKTa TIOBEPXHOCTEH M OTBEUAIOT 32 KOHTAKTHBIC H
JIOKAJIbHBIC KOHLICHTPALUH Ie(POpMaIIHi.

Bce komebanms, BO30Oy)KHaeMble KOHTAKTHPOBAHHEM ITOBEPXHOCTEH,
KOTOPBbIE K 3TOMYy MOMEHTY KacaJuCh U UMEIOT KOHTAKTHBIC CBSI3H, Pac-
MPOCTPAHSAIOTCS KBasuchepudeckuMu BoiHAMH. OHH  XapaKTepPHU3YIOT
OCHOBHOEC HAaIIPaBJICHHE PAaCIPOCTPAHEHHs BOJIHOBOTO IIPOIlecca OT MeCTa
KOHTAKTa TIOBEPXHOCTEH 1 OTBEYAIOT 32 HEOTHOPOTHOCTH KojeOanus. Ho
oIHa c(pepuuecKas BOJIHA MAJACHU, HECYIIas IIPOJOIBHYIO H ITOTIEPEIHYIO
MO/JibI, BBI3bIBACT YCTHIPEC KBaSI/IC(l)epI/I‘ICCKI/IX MPEJIIOMJICHHBIX BOJIHBIL: JIB€
MIPOJONBHBIC U [IBE TIOTIepedHble. Kaskmas 13 HUX HEOTHOPOIHA, TIOCKOIBKY
UMEET YETKYI0 3aBUCUMOCTb U3MEHEHHSI XapaKTEPUCTUK PACIPOCTPAHSISIChH
M0 «CBOEMY» HAIIPABJIICHUIO C OIPEIEICHHON CKOPOCTHIO M HECET MOCTE -
CTBHS OT PACIPOCTPAHEHUs] COCENHHUX IPEIOMICHHBIX BOJIH, WMCIOIIUEC
COOCTBEHHBIC CKOPOCTH M HANPABICHHUS PacIIpOCTPAHEHHUS.

[TockonbKy B TpoLecCe paCIPOCTPAHCHUS IPOUCXOMUT CYTIEPIIO3H-
IUsl BOJH BO BPEMEHH, TO OHA XapaKTEpU3yeT HEOTHOPOTHOCTH BCETO
konebanus. CreoBaTeNbHO, B KaKIOH TOYKE KOHCTPYKIUU OOBEKTa B
OTIpeNIeJICHHOe BpeMs JIeHCcTBUsA OyayT HaOmromarbes OO OTHOPOIHBIC
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chepuyeckue M (MIM) HEOJHOPOIHBIC KBa3UCHEPUICCKHE BOIHBI. Takum
o0pa3oM, KonebaHus, paclpocTpaHsIeMble BOTHAMU BO BPEMEHH, HE MOTYT
OBITH TIPOTHO3MPOBAHBI Ha OCHOBE aNMpPOKCHMANUH, UCTIOIb3yeMOi dmc-
JICHHBIMH METOAAMHM pacdeTa, MOCKOJIBKY KaXkJas JacTHila oObeKra Oyner
UMETh TPAEKTOPHIO KOJIEeOAHWs, 3aBUCAIIYI0 KaK OT 3aKOHA HM3MEHEHHS
CHJIOBOTO MIMITyJIbCa, TaK U OT TeoMeTpuH o0bekTa. CyIecTBYIOT IpoMe-
KYTKH BPEMEHHM, KOTJa YacTHIBI OOBEKTa HEMOCPEICTBEHHO BOCIPHHU-
MaloT ¥ TpaHC(HOPMHUPYIOT CHIIOBBIE BO3ACHCTBUS B COOTBETCTBHH CO BpE-
MEHEM pacHpOoCTpaHeHHs Ipoliecca CUIIOBBIX BOJIH B oObekTe. 1 Bpewms,
KOTJ]a 4acTUIbI 00bEKTa CMEIIAIOTCS 3a cueT Aedopmanuil U cMeleHui
JPYTHX YaCTHI[ OOBEKTA, PACIOIIOKCHHBIX 32 HUMH B HAIpaBJICHUU JCH-
CTBUs CHUJIOBBIX BOJIH. ﬂpyFI/IMI/I CJIOBaMH, KaK 3JIEMEHTbI KOHCTPYKIHH,
TaK ¥ YacTHIBI OOBEKTOB MOTYT PabOTaTh «aKTUBHO» (IIPeoOpa3oBBIBASI
CWJIOBBIC BO3JICHCTBUS), TaK U «ITacCUBHOY» [4, ¢. 67]. 3akOH M3MEHEHUS
CHJIOBOTO MMITyJIbCa XapaKTepu3yeT Ae(opManny M IepeMeIeHNUs, CBA-
3aHHBIE C JICHCTBHEM TPHIOKEHHOTO BHEIITHETO CHIIOBOTO BO3/ICHCTBHS, TO
€CTh TIPH BBINOJHCHNN «aKTUBHOW» paboThHL. ['eomerpus oObekTa Xapak-
TEpHU3yeT «IAaCCHUBHYIO» pabory. Takum 00pa3oM, pasIHUHBIC YaCTHIIBI
00BbEeKTa UMEIOT pa3iIMYHbIe TPACKTOPHH KOJIeOaHUH BO BpEMEHH, a 3HaYNUT
W Pa3IMYHBIC JIOKAJIbHBIC KOHIEHTPALIMN CHJIOBBIX BOJIH BO BPEMEHH, Y4TO
M03BOJISIET TIPOTHO3MPOBATh MECTa TIOSIBIICHHS YCTAIOCTHBIX POIECCOB U
Jne(EeKTOB MPU ONPENEICHHBIX YCIOBUAX JKCIUTyaTallil U XapaKTepUCTH-
KaX KOHCTPYKLMU U MaTepuaa o0beKra.

CoBpemeHHBIE TPeOOBAaHNS KOHKYPEHTOCTIOCOOHOCTH OOBEKTOB Mperyc-
MaTpuBarOT MUHUMU3AIHUIO CTOUMOCTU X 0€e30MacHOro (byHKLII/IOHI/IPOBaHI/IH
¢ y4eToM (DaKTHYECKUX IKCIUTyaTallMOHHBIX ycIoBHH. [Ipumenenne Teopnn
YIPYTUX BOJH CIIOCOOCTBYET JETaIM3alys IKCIUTyaTalMOHHBIX YCIOBHH M
y4eTy KOHCTPYKIMOHHBIX, TEXHMIECKUX M TEXHOJOTHYECKHX OCOOCHHOCTEH
PabOThl Pa3INYHBIX OOBEKTOB. DTO TO3BOJSIET ONTHMH3HPOBATH OOBEKTHI
M3MEHSIS X KOHCTPYKIIHIO, CBOHCTBA MaTepHaJIOB 00BEKTOB, TEXHOJIOTHIO TEX-
HHYECKOTO cofiepkanusl. UTo JaeT BOSMOXKHOCTh PalliOHAIBHO PacIIpe/IeNsiTh
MaTepHallbHbIEe PECypChI Ha €T0 M3TOTOBJICHHE U 00CITY’KHBAHHE B IIEPHOJT IKC-
IUTyaTalnHt, eCi TaKoBO MpeaycMOoTpeHo. M, Tem cambIM, Bce 9T0 Oyzier cro-
cOOCTBOBATH MOBBIIICHUIO KOHKYPEHTHOH CIIOCOOHOCTH OOBEKTOB B LIENIOM.

Hcnonp3oBaHue TEOpUM YIPYTUX BOJIH IO3BOJSET NEPEUTH K pac-
CMOTPEHHIO CHCTEM, KOTOpPBIE paHee CUUTAJINCh OTKPBITBIMH CHCTEMaMH,
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MOCKOJIBKY TIO-SIBJISIETCSI BOBMOJKHOCTB HCIIOJTB30BATh 3aKOH COXPAHCHHS
UMITYJIbCa (p=const) KaK U1 OTACIBbHBIX 00BEKTOB, TaK M JUIS X YacTei.

[Mpumep 1. B MexaHuke cyuWTaercsi, 4TO B HBIOTOHOBCKOW OOJIACTH
HMITYJIbC BO3PACTACT TOJIBKO 33 CUET POCTa CKOPOCTH, TaK KaK H3MEHCHUEM
Macchl MOXKHO TIPeHEOpedb. B ylnbTpapenaTHBHCTCKON 00IacTH CKOPOCTH
00beKTa MPAKTUYECKH HE MEHSICTCS W MMITYJIBC PAacTeT TOJNBKO 3a CUeT
pocTa Macchl. B penasiTUBUCTCKOM 00aCTH POCT UMITYIIbCA IPOUCXOIUT 3a
CUeT BO3pacTaHUsl 0OOMX COMHOXKHTENEH — KaK CKOPOCTH, TaK U MAcChl.
ITpu 3TOM CKOPOCTH pacTeT MeJJIeHHEe, YeM B HBIOTOHOBCKOM 00macT,
UMEHHO H3-32 BO3pAcTaHHs Macchl yCKopsieMoro oonekra. Teopus ympy-
THX BOJIH ITO3BOJIICT PACCMOTPEHHE 3a/1ad PacIpOCTPAHCHUSI UMITYJIbCA B
mr000# 00acTh, Tak KaK y4eT BPEMEHH IIPHU PAaCIPOCTPAHCHUH CHUIIOBBIX
BOJIH B 00BEKTE, aBTOMATHUECKH YUUTHIBACT KaK H3MEHEHNE MacChl BO Bpe-
MCHH, TaK U U3MEHEHHS CKOPOCTH MPOTEKAaHUs IMporecca Ae(popMaTHBHO-
CTH BHYTpH OOBEKTA.

[Ipomecc mBmKeHUS 00BEKTa B MEXaHUKE XapaKTEPH3YIOT I1Ba BHIA
SHEPruu: KMHETUYECKas W MOTCHIUaNbHas. [lepBas xapakrepusyeT Impo-
[eCC IBIDKCHUS C TOYKH 3PEHUS M3MCEHEHUS CKOPOCTH, a BTOPAsi C TOUKH
3pEeHUs] U3MEHEHUS] KOOPAMHATBL. DTO HCKYCCTBEHHOE Pa3Je]IeHUE SHEp-
T'UH, 3aTPAauyBAaEMOI Ha MIPOLIECC JBIKCHUS, CBSI3aHO C UCTOPUEH pa3BUTHS
TEXHUUECKUX PAaCUETOB, MPUBEIINX K CYIIECTBOBAHHIO HA ONPE/ICICHHOM
JTane HECKONbKUX CHUCTEM Mep: (HU3MUYECKOM M TexHH4eckoi [5, c. 247].
B ¢wusnueckoil cucreme Mep OCHOBHOM €AMHMIECH HM3MEPCHMS SIBISCTCS
Macca, a CHja SBJSICTCS MPOU3BOAHON eAMHUICH, pa3Mep KOTOPOH MOIy-
9aeTcsl MyTeM YMHOXKCHHS OCHOBHOW €IMHMIIBI MAacChl Ha pa3MEpPHOCTH
yckopeHusl. B TexHuueckol cucteMe Mep Macca SIBISETCSI MPOU3BOIHON
eIMHUIICH, TToTyJaeMast MyTeM JICTICHNST OCHOBHOW eIMHMIIBI CHITBI Ha pas-
MepHOCTh yckopeHwus. B utone 1978 rona mocTostHHONW KOMUCCHEH 10 CTaH-
napruzaruu yreepxkaeH Crtangapt COB 1052-78 «Metponorus. EnquHutis
(U3MYCCKUX BEIHYHH», COIIACHO KOTOPOMY EAWHHIBI MeXIyHapoa-
HOU CHCTEMBbI MOJJIEKAT 00sI3aTEIbHOMY MPUMEHEHHIO BO BCEX OTPACIsX
HayKH, TEXHUKHU, HAPOJHOT0 X034HCTBa U yueOHoro nponecca. /s Coser-
ckoro Coro3a nocranosnenueM I'occrannapra CCCP enunuisr CU cramu
o0si3aTenpHBIMU K MpUMeHeHuto ¢ 1 suBaps 1980 roxa [2, c¢. 61] u nanee
ABTOMATHYECKU COOJIOAIOTCS] HA TEPPUTOPUH TTOCTCOBETCKOTO MPOCTPAH-
ctBa. Ho, mockomnpKy 1r00yI0 BENWYMHY CHIIBI, 3a/ICHCTBOBAHHYIO B 9KC-
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MEPUMEHTE, JIeTYe MPUIOKNUTh WIH U3MEPUTh, UEM OTIPEIIEIIUTh BETHUUHY
Macc, 3a7eCTBOBAHHBIX B AKCIICPUMCEHTE TIPH ANHAMUYIECKHX TPOIECCaX,
TO TEXHUYIECKHE PACUETHl U JIOTHKA UX Pa3BUTHS HE3PHMO ONHPAIOTCS Ha
TEXHHYECKYIO CHCTEMY H3MEPEHUs, TIE HCIOJB3YIOTCS DKBHBAJICHTHEIC/
MIPUBEICHHBIC 3HAYCHUS Macc.

[lo »TOil € mpUYMHE CYHOICCTBYET pa3lelicHHE IOHITHH yaapa Ha
«ynpyrui» u «Heynpyrui». CuuraeTcsi 4To yAap HazbIBaeTcs aOCOJIIOTHO
HEYIIPYTUM, €ClIi OOBEKThl MOCIE COyAapeHHs IBUKYTCS C OJUHAKOBOU
CKOPOCTBIO, 00pa3ysi OlMH HOBBIN 00BEKT. [Ipn 3TOM COXpaHsAETCs TOIBKO
CyMMa UMMYJIbCOB COYAAPSIONIMXCS 00BEKTOB, HO HE COXpPaHSETCs CyMMa
WX KAHETHYECKOW JHEPruH. A YNPYrHMM HAa3bIBACTCS yaap, MpPU KOTOPOM
COXPaHSIOTCS KaK CyMMa MMITYJIbCOB, TaK U CYMMa KHHETHYECKOW SHEPTUU
COYNapsIFOIIUXCs OOBEKTOB.

JaBaiiTe oneHUM MpOIecC Mepexoja W Ha3BaHWS HYHEPTUH MPU B3au-
MOZCUCTBHUHU BYX IIapOB, MEPBLI U3 KOTOPHIX ABHUTAJICS B HANIPAaBICHUH
BTOPOTO, CTOSIIETO HETTOABIIKHO JI0 CTOJIKHOBEHMS. [IpHmoxkeHHast cuiia K
MIEPBOMY IIapy OMPEACITHIA UMITYIbC, XapaKTePU3YIOMHUIl CKOPOCTh JIBHU-
JKCHUS [apa U MMITYIIEC B3aMMOICUCTBHS CO BTOPBHIM MIapoM. JBrkeHUe
mapa XapakTepu3yeTcsl BEeJIMYMHON KMHETHYecKoW sHepruu. Ilpm cton-
KHOBEHHH CO BTOPBHIM IIAPOM B 3aBUCUMOCTH OT JIOKALIUU COYIApeHUs U
COOTHOILIGHUS] MEXIy aKyCTHUYECKHUM COMPOTUBICHHEM OOOHMX IIapoB
4acTh SHEPrHU TMEPBOTO IIapa ocTajlach B HEM. B 3aBUCMMOCTH OT COOT-
HOILIEHUSI MKy aKYyCTHUECKUM COIPOTHBICHHEM 00OHX IIAPOB M aMILIH-
TyABl OTPAYKEHHOTO CHJIOBOTO UMIYJIbCA, XapaKTEPU3YIOIIEr0 KOJMYECTBO
SHEPI'HH Ha COBEPIICHUE PabOThI, IIEPBBIN MIap CrIOCOOCH: 1) 0CTaHOBHUTHCS
1 1eOpMHPOBATHCS IIyTEM CXKaThs; 2) U3MEHHUTH MapaMETPHI JIBHKCHHS
u neGopMHpOBATECS MyTeM CXKATHS, 3) OCTAHOBHUTHCS M JIehOpMHUpPO-
BaTbCS ITyTEM PACTSHKEHUS; 4) H3MEHUTH apaMeTphl IBIKEHUS U e op-
MHUPOBAThCS ITyTEM PACTHKCHUS. TOYHO Tarke, BTOPOU IIap, BOCIPUHSB
CHIJIOBOW HMITYJIbC, HECYIIUI YacTh YHEPTHUH OT MEPBOTO IIapa, XapakKTe-
pu3yIoLIeiicss aMIITUTYaM1 MPEIOMIICHHOTO Mpoliecca, OyAeT CIOCOOeH:
1) ocTarbes CTOATH HA MECTE U 1e(POPMUPOBATHCS ITyTEM CXKaTUs; 2) HAYaTh
JIBUTATHCS U 1€(POPMUPOBATHCS ITYTEM CHKATHUS.

Teopusi ynpyrocTd Npu ONMHUCAHUM TPOIecca B3aMMOICHCTBHS IIApPOB
MIPH CTOJIKHOBEHHUH UCIIOJIb30BasIa Obl TEPMUHBI HMITYJIbC, & TAKKE KHHETH-
4yeckas U BHyTpeHHss dHepruu. [Ipu ucrnonb30BaHUN ETTOYKH UMITYIIBC —
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KMHETUYECKasi SHEPTHUs TIEPBOTO / BTOPOTO IIapa, 3TOT yAap CUUTAICS Obl
yOpyruM. A IIpy UCIIOJb30BaHUU LIENIOYKH UMITYJILC — BHYTPEHHSS SHEPI U
MIEPBOTO / BTOPOTO MIapa, 3TOT YIap CUATANICS Obl HEYTIPYTHM.

Teopust yrpyrux BOJH HE TPeOyeT TaKoro IEICHHS M ONUCHIBACT DTOT
MIPOLECC KaK LEMOYKH MPOLECCOB MaACHMs, OTPAXKEHUS U MPEIOMIICHUS
CHJIOBBIX UMITYJIbCOB. [IpH 3TOM, MOSBIIAETCS BOZMOKHOCTh PACCMaTpUBaTh
KaK MpOoLeCcC BHEIIHETO B3aUMOJICHCTBHUS IApOB, TaK U MPOLIECCHI, TPOXO-
JiAIIMe BHYTPH LIAPOB.

[Tpumep 2. [IpumMeHeHnEe TEOPUN YIIPYTHX BOJH MO3BOJISET TAK e pac-
CMaTpUBaTh MPOIECCHl, BO3ZHHUKAKIINE B OOBEKTaX, BOCIPHHUMAIOLIMX
JIMHAMHYECKUE BO3JICHCTBUSI.

Tak, HampuMep, pacCMOTPUM B3aUMOAEHCTBUE IIOABMIKHOIO COCTaBa
U JKEIIe3HOJIOPOKHOTO TyTH. CHIIOBBIMH HMMITYJbCAMH BO BPEMEHH ISt
000MX KOHCTPYKIHUH SIBISIOTCSI MMITYJbCHI Ha KOHTAKTHBIX IUTOIIAJKAX
B3aUMOJIEHCTBUS pelibea U kojieca. CyIiecTBYOIUE MOAXO0/bI I pacdyera
B3aMMOJIEHCTBUS MOABMKHOTO COCTaBa M IYTHU HCIOJIb3YIOT YMCIIEHHBIE
METO/Ibl MOJICIUPOBAHUS, IIPU KOTOPBIX UCIOJBb3YIOTCS JBE HE3aBUCHUMbIE
JIpyT OT Jipyra MOJENIM: MOJEIb Ul pacyeTa BO3JAEHCTBUSA MyTH Ha MOA-
BIKHOM COCTaB U MOJIEIIb ISl pacyeTa BO3ACUCTBUS MOABMKHOIO COCTaBa
Ha nmyTb. OHAKO IPU MOJEIUPOBAHUM LI KAXKI0W MOAEITH UCIIOIB3YIOTCS
pa3Hble XapaKTePUCTUKN CHIIOBBIX UMITYJIBCOB. DTO CBSI3aHO C TEM, YTO B
JIEHCTBUTENBHOCTH HET YETKOM 3aBHCUMOCTH KaK KOHCTPYKIHS Ka)JIOTO
00beKTa BIUSET HA €ro YNpyro-JAUCCUNATUBHBIC CBoicTBa. [loaTomy mpu
MOJIEJTUPOBAHUY BO3ACHCTBHI HA MOABMKHON COCTaB UCTIOIB3YIOT aMILIN-
TYJIHO-YaCTOTHBIC 3aBUCHMOCTH, MOJyYeHHBIC B DKCIIEPUMEHTE, 0e3 MpH-
BSI3KH K KOHCTPYKIIUH, TUIAHY U TIPO(UITIO 5KeNIC3HOAOPOKHOTO Iy TH. A TIpH
MOJEIIMPOBAHUH BO3JAEHCTBHUI Ha JKEJIE3HONOPOKHBIA IYTh HCIONB3YIOT
KBa3UAMHAMHYCCKHE CHIIBI, O3 ydeTa X M3MEHCHHS BO BpeMeHH. Kpome
TOr0, PACCMOTPEHUE BIUSHUS NPOJOIbHBIX CHIIOBBIX MMITYJILCOB OT MOJ-
BIKHOTO COCTaBa K KOHCTPYKLHUH JKeJIe3HOAOPOKHOTO IyTH, IIPH pacyere
YCTOHYMBOCTH KOHCTPYKLUHU OECCTBIKOBOTO IMYTH, MPU W3MEHEHHH TEM-
MePaTypHBIX PEKUMOB TAKXKe OTCYTCTBYET. Bce 3TO MPUBOAMT K OTpaHU-
YEHHOMY MCIOJIb30BAaHUIO 3TUX MOENIEH B paMKax 3a/1a4, ONPEEIISIOIINX
[IEPBOE MPENEIBHOE COCTOSHUE.

[TockonbKy Teopusi yNpyrux BOJH TO3BOJSIET PACCMATPUBATh Kak IMPoO-
HCXOJMT MPOIECC PACPOCTPAHEHHUSI BHEIITHETO CUJIOBOTO UMITYJIbCAa BHYTPH



Chapter «Engineering sciences»

00BEKTa BO BPEMCHH, 3TO JaeT BO3MOKHOCTB, C TIOMOIIBIO COOTHOIICHHS
aMIUTUTYA TIPOLECCOB TAJICHUS, OTPAXKEHMS W IPEIOMIICHHUS, OXapakTe-
pU30BaTh Kakas 4acTh SHEPTMH 3aTpadnBaeTcs Ha Ae(OPMATUBHOCTH BHY-
TPH OOBEKTOB (IIPOIECC OTPaXKEHHMS), M KaKas 4acTh SHEPTUH IEPEXOAUT B
JPYToii 0OBEKT KaK BHEUIHUH MMITyIIbC (Iporiecc npenomiienus). [loatomy
MPUMEHEHHE TEOPHH YIPYTUX BOJIH IT03BOJIAET PaCCMaTPHBATh IPOLECC Pac-
MPOCTPAHEHHs CUJIOBOTO UMITy/bCa OT B3aUMOJEHCTBUSI KOoleca U pellbca
OZIHOBPEMEHHO ISl 000MX OOBEKTOB (KOHCTPYKIMHU HOJBIKHOTO COCTaBa
U KOHCTPYKLUM ITyTH). UTO JaeT BO3MOXKHOCTb yUHUTBIBaTh M3MEHEHHS BO
BPEMEHH XapaKTEPUCTHUK KoeOaHUi BceX 3IEMEHTOB KaK KOHCTPYKIIUH TOJI-
BIDKHOTO COCTaBa, TaK ¥ KOHCTPYKIUH KEIE3HOAOPOKHOTO ITyTH.

C 1menpio OIEHKH PAabOTHI JIEMEHTOB KOHCTPYKIMU HKEIC3HOTOPOK-
HOTO TyTH B Tabnuie | mokasana B3aUMOCBSI3b MEXKAY 3HAYCHUSIMU KO-
¢unuenTaMu moBefeHNs Ae(OPMATHBHOCTH JIEMEHTOB M KOHCTPYKIHU
MYTH P PA3THIHBIX CKOPOCTSX ABIKEHHA. [l 5TOTO OBIIN pacCUUTAHBI
aMIUTUTY/IBI KOJIEOaHUH KaK JJIsL BCEX 3JIEMEHTOB KOHCTPYKIUH ITyTH, TaK U
JUTSL CaMOW KOHCTPYKIMH My TH. [1o 3HaUCHMSAM aMIUTUTYI M CHJT, IMEIOIINX
MECTO IS KaXKJJ0TO SJIEMEHTa ITyTH 3a BPeMs JISHCTBHS Ha HETO CHIIOBOTO
UMITYJIbCa, OBUTH OIpeieNieHbl 3HaueHus UX Je(opMaTuBHON paboThI (A,)
U UHTEHCUBHOCTH MCHONb30BAHUS 3JIEMEHTA U KOHCTPYKIMU ([, KaK OTHO-
LICHUE BEJIMYUHBI paOOThl KO BPEMEHU JACUCTBUS CHIIOBOTO BO3ACHCTBHUSA).
Janee 3a 3TamoH ObUTH NPHHATHI MOKA3aTENH JISI CKOPOCTH JBHUKEHHS
10 xm/49ac 1 nomy4eHs! KO QUITEHTH! TOBeCHNUS 1e(OPMATHBHOCTH.

[lo pesynsraram ananm3a JAaHHBIX, IPUBEICHHBIM B Tabm. 1, mpu Ooiee
HU3KHX CKOPOCTSIX IBIKCHMS 3HAYCHHS AMIUIUTYA KOHCTPYKIUH ITyTH H
BPEMEHH BO3/ICHCTBUA CHJIOBOTO HMITYJIbCA MPEBBIMIAIOT AHAJIOTUYHBIE
3Ha4YeHHUsI TIPH OoJiee BBICOKUX CKOPOCTSIX ABIDKEHHMS, HO JUIMHA IyTH, BOC-
MPUHIMAOIIETO HArpy3Ky, MEHbIIE. DTO NMPUBOIUT K PA3IUYHBIM COOTHO-
HICHUSM MOBEACHHS 1e(OPMATHBHOCTH TPH PA3TUYHBIX CKOPOCTAX JBHKE-
Husl. OIleHKa HHTEHCHBHOCTH Pa0OThl KOHCTPYKIUH U 3JIEMEHTOB 32 BpeMs
JeHCTBHS CUIIOBOTO MMITYJIbCa XapaKTepHu3yeT HHTEHCUBHOCTD PAaOOTHI KOH-
CTPYKLIMHU U 3JIEMEHTOB MPU PA3TUUHBIX CKOPOCTAX JABHXEHUS. YBEIUUICHHE
CKOPOCTEH ABMKEHUSI MPUBOAUT K YBEIMUEHHIO MHTEHCUBHOCTU UCIIONB30-
BaHHUS PEIIbCOBBIX MPOKJIAJIOK U IIEOHS 3a CUCT YBEJINUCHNUS UTUHBI yUacTKa
KOHCTPYKIIUH ITyTH, BOCIIPUHUMAIOIICH CHIIOBOM HMITYNEC, Ha (POHE 00IIIEero
CHIDKCHHUS BOCTIPUSITHS CHIIOBOTO UMITYIIBECA 3€MIISTHBIM ITOJIOTHOM.
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Tabmuna 1
Ko3ddunmnents! nosenenust nepopmMaTuBHOCTH
MPH Pa3JIMYHBIX CKOPOCTSX ABH/KEHHS MOABHKHOIO COCTaBa

Cropocts, KOHCTPYKLMS | MPOKJIaJAKa mnajia pammact | SoMAAHOE
KM/4ac MOJIOTHO
AV /AV:IO
10 1 1 1 1 1
30 0,17 0,18 0,09 0,469 0,134
60 0,03 0,08 0,03 0,121 0,044
90 0,02 0,07 0,02 0,055 0,025
120 0,01 0,06 0,01 0,044 0,018
I, /1 V=10
10 1 1 1 1 1
30 0,487 0,513 0,255 1,088 0,391
60 0,159 0,498 0,159 0,679 0,245
90 0,141 0,565 0,129 0,444 0,202
120 0,133 0,655 0,117 0,466 0,184

B Tabnuie 2 mokazaHa B3aMMOCBSI3b MEX/y 3HaUeHUSIMH K03 durinen-
TOB TIOBEJICHUS J1e()OPMATUBHOCTH SIIEMEHTOB U KOHCTPYKIMHU MYTH MPH
Pa3ITUYHBIX 3HAYEHUSX CHIIOBOTO UMITYIIhCA.

[To pesynbpratam aHanu3a JAHHBIX, MPUBEJCHHBIX B TaON. 2, JKeje3-
HOJIOPOXKHBIN IyTh TMOJT BO3/IEHCTBUEM TOABMKHOTO COCTaBa C CUJIOBBIM
uMmnyinbeoM 225 kH, BBIMONHIET MEHbIIYIO PadoTy, 4YeM MyTh C CHIIOBBIM
nMmiyascoM 294 kH u 450 kH coorBetcTBenHo B 2,34 u 7,29 pa3za. Unten-
CHUBHOCTb HCIIOJIb30BAHUS DJIIEMEHTOB W KOHCTPYKIUH MYTH C CHIIOBBIM
umnyinscoM 225 kH Mensiue, yem ¢ cunoseiM 294 kH u 450 kH coorBer-
cTBEHHO B 2,23 u 5,15 paza. D10 103BOJISET YCTaHOBUTH B3aUMO3aBUCH-
MOCTH JTHHAMHKH TOJIBMKHOTO COCTaBa M MHTCHCUBHOCTH MCITOJIb30BaHMS
AJIIEMEHTOB JKEJIE3HOIOPOKHOTO Y TH.

OCHOBHBIM NIPEUMYIIECTBOM B JJAHHOM CIIOCOOE OIMUCAHUS MPOIECCOB
pacmpoCTpaHEHUs] CHIIOBBIX HMITYJIBCOB SIBIISIETCSI BO3MOXXHOCTH HCCIIE-
JIOBaTh BIMSIHUE KaK T€OMETPHH KOHCTPYKIMH KaXKJIOTO JIEMEHTA, TaK U
COCTOSIHHMSI MaTepuaia KaXKJI0ro 3JeMEHTa KOHCTPYKIUHM IMyTH Ha paboTy
CcaMOl KOHCTPYKIIMH ITyTH.



Chapter «Engineering sciences»

Tabmnuua 2
Kosdpuunentsl noenenust 1epopMaTuBHOCTH
NpH Pa3THYHbIX BO31efiCTBUSX MOJABUKHOTO COCTABA

Obbexr CuJ10BOI HMITYJIbC
225 kH | 294 kH | 450 kH
Ay | Ap_ys
KOHCTPYKLUS ITyTH 1 2,34 7,63
MIPOKITaIKa 1 2,25 7,03
IIajaa 1 2,19 6,83
Oaymact 1 2,43 8,13
3EMIISIHOE TTOJIOTHO 1 2,48 6,85
[F / ]F =225
KOHCTPYKLUS ITyTH 1 2,13 6,02
TIPOKJIAIKa 1 2,06 5,57
mnajiga 1 2,00 5,38
Oajutact 1 2,73 7,7
3EMIISTHOE TIOJIOTHO 1 2,25 6,63

[Ipumep 3. Enie oiHO penMyIIeCTBO UCIIOJIb30BaHMSI TCOPHUH YIIPYTHX
BOJIH COCTOUT B TOM, YTO ONHCaHHE MPOILECcca PaclpoCTPAaHCHUs] BHYTPH
O0OBEKTOB IMO3BOJISET KCIONB30BAHUE IMEPBOTO 3aKOHA TEPMOJMHAMUKH,
COIJIACHO KOTOPOMY JIJIsl JTF0OOTr0 00beMa BEPHO:

8K (1)+8U (1r)+84(1)=380(r) ?2)
rae 6K(f) — M3MEHEHNE KHHETUYECKOM SHepriH 00beKTa B JIF0OOM JIOKa-
LUK ero 00beMa BO BPEMCHU;

dU(f) — u3MeHeHHe BHYTPEHHEH 3Heprum o0ObekTa B JI000M JToKauun
ero o0beMa BO BPEMEHU;

0A(t) — n3MeHeHne padoThl BHEIIHUX CHUIT;

d00Q(f) — U3MEHEHUe TEIUIOBOW PHEPTUU B JIFO0OM JIOKAIIMK 0OBEKTa BO
BpPCMCHH.

OU3NKO-MEXaHUYCCKUE XapaKTEPUCTUKN MaTepHasia 00beKTa omnpee-
JISFOT HAJIMYUE BUIOB BOJIH, TaK, HAIPUMEP, B TBEPIBIX TeJlaX BOSHUKAIOT
KaK TIPOJOJIbHBIC, TAK M TOMEPEYHBIC BOJHBI, a B JKUAKOCTSIX HMJIHM Ta3ax
TOJILKO TIPOJIOJIbHBIC, ECTECTBEHHO €CIIH B HUX HET TBEPJBIX BKIIOUCHHIA.
Hanpumep, B penbcax, BBIIIOTHEHHBIX U3 CTAJIU U JKEJIE300€TOHHBIX IITa-
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JIax MOJ BO3ACHCTBHEM CHIIOBOTO MMITYJIbCA, BOSHUKAIOT KaK IPOIOIBHEIC
BOJIHBI, TaK U MOTIEPEYHBIE, B TO BPeMsI KaK B IIEPEBIHHBIX IIIIaTaX PacIpo-
CTPAHAIOTCS TOJNBKO MPOJOJILHEIE BOTHEL.

Jlnsg cpaBHeHHs PabOTOCIIOCOOHOCTH pPA3HBIX MAaTEpHalioB HCIIOIb-
3yeTcs MOHATHE dHeprun abcopbumm (dHeprum paspymenus). Ho sra
SHEPTHs 3aBUCHT OT Ipomuecca AeOpMaTHBHOCTH. Tak, HalpuMmep, 4acTh
penbca B MEXIINAIbHOM MPOCTPAHCTBE MEpeaeT CUIOBONH MMITYJIbC BO3-
nayxy. Iockonabky mpou3BefcHUE MIOTHOCTH CTald Ha CKOPOCTb Paclpo-
CTpaHEHUS BOJIH B CTaJIN OOJNBIIE 10 3HAUCHUIO UYEM Ta K€ XapaKTepPUCTHKA
B BO3JyX€, TO MPOIECC OTPAXKEHUS BHI30BET JOMOIHUTEIFHOE PACTKEHHUE
penbca B HANpPABICHUM JCHCTBHS CHIIOBBIX BOJH IPOLECCA OTPa’KeHUS,
970 00ECIeunuT MpOrud pesbca B MEXKIINAIBRHOM smuke. YacTe pernbca,
OIMPAIOLIEr0oCs Ha MPOKIAJKY, TaK K€ BBI30BET MPOTU0 penbca, HO MEHb-
MK, YeM B MEXKIINAIbHOM IIPOCTPAHCTBE HA BEIWUYHMHY PA3HHUIIBI MEXKIY
aMIUTUTYAaMH TIPOLECCOB OTPa’KeHHUsSI BOJIH B MOJMMEPHOH MPOKIaAKe U
B BO3AyXe. A BOT B NPOIECCE OTPAKCHUS CHJIOBBIX BOJH B MOJMMEPHOH
MPOKJIaJIKE Ha KOHTAKTE C JKeJIe300€TOHHOM IITIaI0H, OTPaKCHHBIC BOJIHBI
OyIyT COKMMAIOLIMMH M MPOTHBOAEHCTBOBATh CKMMAFOIIIMM CHIIOBBIM BO3-
JEHCTBUSIM MPENIOMIIEHHOIO Mpollecca Ha KOHTAKTE pPebC-IPOKIIAIKA.
B naHHOM ciydyae B MONMMEPHOHN MPOKIIAIKE MPOUCXOTUT CTOJIKHOBEHHE
BOJIH TIpoliecca MaJeHUsI U BOJIH MPOLecca OTPAXKEHUs, UTO BBI30BET KOH-
LEHTPALUIO JehOopMauy BHYTPU MPOKIAJKH HA BEIUUHHY CYNCPHIO3UIIH
AMIUTUTYJ, JCUCTBYIONIMX BO BPEMEHHU MPOIECCOB MAZICHUS U OTPAXKCHUS,
a TakXKe BBIOPOC KOJIMUCCTBA TCIUIOTHI HA BETMUUHY «KOMIICHCHPOBAHHON
(He peasM30BaHHON B K)KJJOM HaNpaBiIeHNH) Ae(opMaIium.

BomHOBBIE TponIECCh BHYTPH 00BEKTOB CIIOCOOCTBYIOT H3MEHEHHIO pac-
CTOSTHUH MKy YacTHIIaMK MaTtepuaia. 1 3To Takxke MOo3BOJISIET paccMaTpH-
BaTh IIPOIECCH HEIOCPEICTBEHHOTO B3aUMOACHCTBUS MEKTY YacTHUIAMHU
MaTepuaiza BO BPEMEHH, YTO PACIIMPUT BO3MOXKHOCTH HMPOTHO3HPOBAHMS
TIOSIBIICHNUS] YCTAIIOCTHBIX HAKOIUICHUH B MaTepHaJle 1 MOosBIeHHE Ae(EeKTOB.

5. BoIBobI
Hcnosnp3oBanue TEOpUN yNpyrux BOJH JUIsl ONMUCAHUA TUHAMUYECKUX
MIPOIECCOB MO3BOJISIET:
— 00ecrneunTh aHATUTHYECKOS MOJICITMPOBAHKIE IPUPOTHBIX MPOLIECCOB
BHYTPH MOJICTHPYEMBIX OOBEKTOB BO BPEMEHHU;
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— c(hopMHpOBATH TEIIOCTHBIM MOIXOM K MOJCIMPOBAHHUIO JUHAMHUYC-
CKHUX TIPOIIECCOB;

— JIOTIONTHUTH OTIMCAHNE CHJIOBBIX MMITYITECOB TAKOH XapaKTCPHCTHKOM,
KaK 3aKOH M3MCHEHUSI CHIIOBOTO MMITYJIbCA BO BPEMCHHU;

— pACIIMPUTPH UCTIOIB30BaHIE BTOPOTO 3aKOHA TBIKCHHS U IIPHMEHHUTH
BO BPEMECHH MEPBBIN 3aKOH TCPMOTUHAMUKH;

— JIeTAIU3UPOBAThH YCIOBHS YKCIUTyaTallUH M YYUTHIBATH KOHCTPYKTHB-
HBIC, TEXHUYCCKUE U TEXHOJOTMYCCKHE OCOOCHHOCTHU JKCILTyaTalluu pas-
JIUYHBIX 0OBEKTOB;

HOCKOHbe HpCI[HOX(eHHLIﬁ moAXo Mmo3BOJIAECT KOPPEKTHO ONHCHIBATH
(buU3NYECKUE MPOIIECChI, MPOTEKAIOIINE BHYTPH JJIEMCHTOB BO BPEMCHH,
9TO TIO3BOJISIET YIPABIATh (PYHKIIMOHAIBHON O€30MacHOCThIO OOBEKTOB
TeXHOC(hephl Npeiaras HHHOBAIIMOHHBINA MOIXO0J] K CO3/IaHUI0 KOM(DOPT-
HOTO Cpebl OOUTaHMS JIIONCH, Ty TeM:

— MOJICIIMPOBAHNUS IPOCTPAHCTBEHHO-BPEMEHHBIX ITPOIIECCOB, TPOMCXO-
JSIIIUX KaK BHYTPH KKIOTO 3JIEMEHTa KOHCTPYKIINH, TaK i B KOHCTPYKIIUH
B IICJIOM ITOJ] ICHCTBHEM KaK BHEIIHUX, TaK M BHYTPCHHHUX BO3ICHCTBUH;

— MOmU(HKAIMH MOJAENEH ITyTeM H3MEHEHUSI TCOMETPHYCCKHX U
(U3UKO-MEXaHUIECKUX XapPAKTEPUCTHK KOHCTPYKLHUH UISl OMpPEACICHHBIX
YCIIOBUIl SKCILTyaTallHu;

— ONTUMHU3AIUHU PUCKOB, CBA3aHHBIX C POBEICHUECM HEYNAUHBIX HCITBI-
TaHUH;

— KOHTPOJISI [TapamMeTpoB 1e(hOPMATUBHOCTH B IMHAMUYCSCKUX MPOLIECCaXx;

— pacliupe€Hus CyIECTBYOIUX METOJ0B ATUArHOCTUKHA JUHAMUYCCKUX
CHCTEM;

— ONTHUMM3ALHUH 3aTpaT Ha M3TOTOBICHHWE W JKCIUTyaTallui0 OOBEKTOB
MOZETMPOBAHMS, a TaKKe IMPOTHO3UPOBAHNE IMOBPSKICHUI IPH IIPOIOI-
YKEHUH IKCIUTyaTalnu.

OTO MO3BOJISICT ONTHMHU3UPOBATH OOBEKTHI, MOAH(UIMPYS UX KOH-
CTPYKLUIO, CBOWCTBAa MaTepPHaIoB OOBEKTOB, TEXHOJIOTHIO 00CTY KUBAHHUS
1oJl KOHKPETHBIC YCIOBHSI DKCIUTyaTalnu. Bce 3TO crocoOCTByeT MOBHI-
LICHUIO KOHKYPEHTOCIIOCOOHOCTU OOBEKTOB B LEIOM. [10CKOIBKY MOXKHO
UCIIONIb30BaTh 3aKOH COXPAHEHUS UMITYJIbCa KaK VIS OTICIbHBIX O0BEKTOB,
TaK W JJIsl MX 4YacTed, MCIOJb30BaHUE IEOCTHOIO IMOJXO/a MO3BOJSET
06paTI/ITI>C$I K CUCTEMaM, paHEC CUNTABIINMCS OTKPBITBIMU.
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A PRIORI RESEARCH RELATED
TO THE CALCULATION OF THE REGIONAL ELLIPSOID
FOR UKRAINE AND ITS EFFECTIVENESS

Andrii Sohor!
DOI: https://doi.org/10.30525/978-9934-26-195-4-13

Abstract. Despite the high accuracy of global geodetic reference systems
and their widespread use in GPS measurements, regional (local) geodetic
systems are becoming more widely used. For example, the World Geodetic
System 1984 (WGS84) has 83 such local systems. The emergence of the
latter is caused by the emergence of new problems of physical geodesy. These
are the so-called regional problems, which make it possible to study in more
detail both the geometric and gravimetric (physical) properties of the studied
region (territory). For example, the tasks of constructing a high-precision
regional geoid (quasi-geoid), regional ellipsoid, determining the regional
normal formula of gravity, and others are becoming increasingly important.

That is why at present both national and regional reference ellipsoids are
accepted for processing geodetic data on a regional scale (for example, for
a specific country), and for global research — a general terrestrial reference
ellipsoid GRS80 or, when processing GPS data — a general terrestrial
reference ellipsoid WGS84.

In principle, any reference ellipsoid that represents a generalized
figure of the Earth with appropriate accuracy can be used to process
geodetic information. The deviations of the geoid from such an ellipsoid
can determine the corrections that must be made in the results of geodetic
measurements to bring the latter to the surface of this ellipsoid.

However, with large deviations of the geoid from the reference ellipsoid,
there are large corresponding reductions of geodetic measurements, which
are burdened with significant errors due to the linearization of the main
problem of geodesy and, consequently, the problem of bringing geodetic
measurements to the ellipsoid. Therefore, from a practical point of view, to
reduce the impact of these linearization errors and obtain methodologically
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optimal results of geodetic data processing, it is expedient and even
necessary to use a reference ellipsoid that best describes the generalized
geoid surface in the region of specific geodetic works.

Given the above, the question arose about the national reference
coordinate system, as such a system has some advantages over the national
system in the process of practical processing of mass geodetic measurements,
especially linear. In this regard, the issues of building a national reference
system, namely, the definition of a regional ellipsoid, are very important
and relevant.

Therefore, the scope of our research is the construction of a national
reference system based on data on the regional gravitational field of Ukraine.

The methodology of such research is that the task of determining the
regional ellipsoid is practically reduced to finding some corrections to
the known, accepted by us, the general terrestrial ellipsoid GRS80. The
regional ellipsoid for the territory of Ukraine should be the one that would
best represent the geoid (quasi-geoid) of the region. That is, the heights of
the geoid relative to the regional ellipsoid within the territory of Ukraine
should be as small as possible.

These questions are reflected in this monograph, the purpose of which
is to investigate a priori calculations to determine the parameters of the
internal orientation of the regional ellipsoid according to its gravitational
field in Ukraine.

Thus, based on the results of the above a priori studies, the following can be
noted. Determining all five parameters of a regional ellipsoid leads to a strong
functional dependence of the parameters. This dependence (correlation) is
quite well demonstrated on the values of root mean square errors, which are
proportional to the obtained parameters and even exceed the latter. Taking
into account these remarks, we can conclude that the joint calculation of all
five parameters by the method of least squares on the territory of Ukraine
does not give us the expected good results. This is well seen from a priori
calculations based on the heights of the geoid, presented in the form of a
spheroidal trapezoid, which describes the territory of Ukraine. In contrast
to this solution, studies to determine only the parameters of the internal
orientation of the ellipsoid at a given major half-axis and compression of this
ellipsoid, make it possible to choose a terrestrial regional ellipsoid that would
best represent a geoid (quasi-geoid) built in Ukraine.
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1. Introduction

As you know, the results of geodetic measurements carried out on the
Earth’s surface to determine the relative position of points, ie angles and
distances between these points, primarily relate to different level surfaces
of the Earth. The same can be said for the results of observations at different
points on the Earth’s surface, namely: finding their astronomical latitude,
longitude and azimuth, which give the direction of the line is difficult as
normal to level surfaces at these points. Therefore, these results of geodetic
and astronomical determinations must be reduced to one level surface of the
Earth, ie to the surface of the geoid [1; 5; 8].

However, this surface of the geoid has a rather complex shape. It is
clear that a complex surface cannot serve as a coordinate surface for finding
the relative position of geodetic points. The novelty of this topic is that in
mathematical processing of astronomical and geodetic measurements, the
surface of the geoid is usually replaced by a known and simpler surface
of relativity, namely: the surface of an ellipsoid that has the appropriate
size and position in the Earth’s body. Such an ellipsoid of rotation is called
a reference ellipsoid. The dimensions of the reference ellipsoid and its
position or orientation in the Earth’s body must be set so that its surface is
more or less close to the surface of the geoid [4].

The dimensions of the reference ellipsoid are characterized, as a rule, by
its magnitude and polar compression, and its position in the Earth’s body is
mainly determined by the components of the deviation of the heavy in the
plane of the meridian and the first vertical from the normal to its surface is
taken as the starting (initial) point of geodetic measurements. The direction
of the line is difficult at the starting point relative to the main coordinate
planes (ie the planes of the Earth’s equator and the prime meridian) is
established by astronomical determinations of its latitude and longitude.
By correcting the astronomical latitude and longitude of the starting point
for the deviation of the line from normal to the surface of the reference
ellipsoid at the same point determine its geodetic latitude and longitude,
which together with the height of the geoid at this starting point serve as
so-called geodetic reference dates for processing geodetic measurements on
the surface of the received reference ellipsoid [1; 3; 4].

Since such orientation of the ellipsoid requires knowledge of
astronomical observations, and the elements of orientation depend on the
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choice of starting point on the Earth’s surface (location, for example, in
Ukraine is not yet definitively determined), this paper focuses on finding
so-called elements of internal orientation, by means of which, according to
the appropriate communication formulas, it is always possible to proceed
to the above-described elements of external orientation at the starting point
with any coordinates [3; 4].

From the theoretical point of view for processing of geodetic
measurements and definition on these data of position of geodetic points
it is possible to accept any reference ellipsoid which in one way or another
characterizes a figure of the Earth. Knowing the deviation of the geoid from
the accepted ellipsoid, it is always possible to determine quite accurately
the corrections that must be made in the results of geodetic measurements
to bring the latter to the surface of this ellipsoid.

However, if the deviations of the geoid are significant enough,
then due to errors in the obtained dimensions and orientation of the
received reference ellipsoid, the corresponding reductions in geodetic
measurements will also be significant. In this case, the results of geodetic
measurements, especially linear elements of triangulation, after bringing
them to the surface of the reference ellipsoid will be very different from
their values obtained on the surface of the geoid. In addition, from the
point of view of their practical use, it is necessary that they do not undergo
major changes and distortions. Therefore, for the processing of geodetic
measurements it is necessary to use such a reference ellipsoid, which
in size and orientation would be closest to the figure of the geoid in a
particular region under study [2].

Thus, the main requirement for mathematical elaboration of triangulation
networks, as well as for all geodetic measurements performed on the Earth’s
surface, is the establishment of such a reference ellipsoid, the surface of
which best fits or is close to the surface of the geoid, which is relevant to
scientific research.

Based on the above, the purpose of our research is to conduct a priori
calculations of the parameters of the regional ellipsoid for the territory of
Ukraine and to assess the effectiveness of such a reference system in solving
some practical and scientific problems of geodesy.

To achieve this goal in this scientific work the following tasks are set
and solved:
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— Determination of linear elements of orientation of the ellipsoid
X, @, .

— Calculation of parameters of the reference ellipsoid &, @, & .

— Finding the values of the regional ellipsoid &, &.

— Calculation of unknown parameters of the reference ellipsoid
@ and .

— Finding the values of the regional ellipsoid & and .

— Determination of ellipsoid parameters &, @.

2. Derivation of parametric equations

Consider the results of the measured values, the true values of which are
equal to X, (i = l,n) . Assume that their measured values x, (i =1,n) are
obtained with weights p; (i =Ln), and among them are k necessary and
r redundant. Choose k independent parameters (as parameters you can
take the required measured or unmeasured values), the true values of which
are denoted by T; ( Jj= l,k). The true values of the measured values X,

i=1,n) are functionally given through the true values of the parameters
Tj(jzl,k) in the form o
X, = f(T,.T,,...T,), i=ln.

Consider the balanced values ¢, ( Jj= 1,k) of unknown parameters
T/( J =1,k), the right and left parts of which are written for balanced
values x; +v,;(i= l,n) for both quantities X (i = l,n) and balanced values
Z (j =1k of parameters 7, (j =1k

x4V, = fi(t,1,,...1,) (i =1,n>,
where we get the parametric equations of corrections
v, = fi(tyty,onty)—x,, i=1n,
For this case, the condition of least squares is written in the form
Z 2 2 .
F=Zp,. []",(tl,tz,...,tk)—x[] :[p«(f—x) Jz[p-vﬂ—)mm,
i=1 J—

A function F is a function of parameters ¢, ( J =1,k), and in order
to find the minimum of a function F', it is necessary to have its partial
derivatives of the first order by arguments ¢, ( J= Lk) . We differentiate the
function F' by variables 7, ( j= l,k) and equate the obtained relations to

zero (a necessary condition for the extremum of the function). As a result,
we obtain a system of k equations with & unknowns ¢, ( j= l,k)

357



Andrii Sohor

OoF z ov, ov Ny
) —2;pl.v,. ) —{pv 6t}_0’ j=Lk.

This system of equations is called a system of normal equations in
general. Solving it, we obtain balanced values of the parameters ¢; ( j=1 k).

However, in the general case, the system of parametric equations of
corrections is nonlinear and it is difficult to obtain its solution. Therefore,
the above system of nonlinear equations should be linearized. To do this, you
need to somehow find the approximate values 7; ( j=1 k) of the parameters
t ( j= l,k) and give the balanced values as follows:

tj:t;+rj(j:1,_k),

where T, ( j= I,_k) are corrections to approximate values 7; ( Jj= l,k) of

parameters 7, ( J =1,k). o
The approximate values t,( J =1,k) are determined as accurately as

possible so that the corrections T, ( Jj= 1,_k) are small enough.
Therefore, we rewrite the system of parametric equations in the form

v, =fl.(tl +’Cl,t2+’t2,...,lk+‘tk,)—x.

i

i=ln.

Assume that the functions f,.(izl,_n) are such that they can be
decomposed into a Taylor series around a point (tf ,tg,...,t,‘;). Since the
amendments T, ( j=Lk ) are small, we will obtain only the linear members

of the schedule Ll of,
v, :ﬁ(tf,t;,..-,tZ)JrZ(_ij
0

j=1
or by entering a notation

(@J =a, (1] =b,,... (iJ =u,, [0 nt;) =3, =1, (i =1,n),
ot ), ot ), or, ),

we obtain a system of parametric equations in linear form

v, =at +bt, +...tut, +l, i=1n.

Corrections v, to the measured values x, (i zl,n) and corrections T,

to the approximate values of the parameters 7; ( j= l,k) are unknown in
these equations. Therefore, the given system of parametric equations of
corrections is uncertain, because the number of unknowns is equal to #+k,
and the number of equations is equal to 7.
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To solve the system of parametric equations in linear form, we use the
method of least squares. That is

[pvz]:z":pi (a1, +bt, +...+ur, +ll.)2 =F(1,,7;,...7T,) > min
i=1

To find the minimum of the function £, we find its partial derivatives
over the variables T, ( J :l,k) and equate them to zero. As a result, we
obtain a normal system of & linear equations with & unknowns t, ( j=1, k)

[paz]tl+[pab]tz+...+[pau]tk+[pal]:0
[pab]r] +[pb2J172+...+[pbu]'ck+[pbl]:0

[pau]r1 -i—[pbu]r2 +...+[pu2:'rk +[pul]:0.

For isosceles measurements, the normal system of linear algebraic
equations is written as follows

[az]tl +[ab]t, +...+[au]t, +[al]=0
[ab]rl +[6* ], ...+ [bu] T, +[b1] =0

[au]t, +[bu]x, +...+[u2]rk +[ul]=0.

Consider a system of parametric equations of corrections in matrix form.
We introduce a matrix 4 of coefficients of this dimension system 7xk

ab, ...u,
a,b,...u
272 2
A=|. ,
ab,..u,

matrix-column t of the dimension & x1 of unknown corrections T, , called the
vector of corrections to the approximate values of the parameters (i =1, k)
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matrix-column L of the dimension nx1 of free members /, (i =1,_n) or
vector of free members of the system

and a matrix-column ¥ of the dimension nx1 or vector of corrections
v, (i = l,n) to the measurement results

As a result, the system of parametric equations of corrections in matrix
form can be written as follows

A-t+L=V.
The condition [ pv2] — min will look like
VPV — min .

where V' is transposed matrix-column ¥ of corrections to the measurement
results;

p 0 - 0

0 pp = 0] ‘ :

P= is diagonal matrix of weights.
0 0 - p

The function F will then take the form
F=(dt+L) -P-(At+L),
and the required minimum condition for the function £ is written as follows
A"PV =0.
As a result, we obtain the matrix normal equation

APV = A"P-(At+L)= A" PAt+ A" PL = 0.
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We show that it is equivalent to the normal system of linear algebraic
equations. To do this, we describe the terms that are included in the matrix

normal equation

aa,...a,) (p0...0 ) (ab..u T,

ATPA’CZ .bl bz...bn . 0p20 ) .Clzbz...uz . :[;2
uu,...u, ) \00...p, ab,..u )\,
ap, ap,...a,p, \ (ab ...u T,

bp b,p,...b,p, . ab, ...u, 1%

wp, u,p,..up, ) \ab, ..u )\,
a’ pHlabp [..Laup 1, Bzzpﬂrl Olabp 3, 0...0lbup [,
Labp [16* pH...[bup | | ©, | | Labp [, Db’ pi, L. Olbup [,

Caup Thup [1.. Euzpa Ty aup 3, [ bup [T, (... TB/pHrk

ap, a,p,-..a,p, \(1, [apl]
bp bp,...b,p, || [bpl]

ATPL=| S = ;
wp ty Pyt P, N1, )\ [upl]
[azp]r] +[abp]t, + ...+ [aup]x, +[apl]
A Pdr+ ATPL = [abP]T1 +[bzp]12 +-..+[bup]rk +[bpl]

[aup]rl + [bup]r2 +...+ [uszrk +[upl]

As can be seen from the obtained equality, its right-hand side is
equivalent to the normal system of linear algebraic equations.

Now we turn to the problem of determining the parameters of the
regional ellipsoid relative to the known accepted total terrestrial ellipsoid

361



362

Andrii Sohor

GRS80 on the basis of our formulas of the parametric method of compatible
balancing of measured quantities.

Under the definition of a regional ellipsoid here we understand the
finding of its parameters: the major semi-axis «, the polar compression o and
the rectangular coordinates of its center in the Earth’s body: x,, ¥,, z,. The
relationship between these quantities can be represented as an abbreviated
formula of the Molodensky transformation for geodetic height [4]

AH = Axcos Bcos L +Aycos Bsin L + Azsin B +(aAo. +dAa)sin® B+ Aa. (1)

Formula (1), as it is easy to see, gives a connection not of the parameters
themselves, but of some parameter shifts Aa, Aa, Ax, Ay, Az | ie corrections,
which represent the differences between the parameters of some two
ellipsoids. In this formula: @ is the difference in geodetic heights of a
point on the Earth’s surface relative to each of the two ellipsoids. In practice,
this value can be written as [2]

AH=N-N, ()
where Nand N are the height of the geoid (quasi-geoid) relative to each
of the ellipsoids.

So, to find the necessary parameters a, o, x,, ¥, z, of some ellipsoid E,
you need to have an ellipsoid £ with known parameters @, &@, X,, ¥, Z, .

Then

a=a+Aa;

a=a+Aa;

Xy =X, +Ax; 3)
Yo=Y +Ay;

Zy=zy+Az.

In principle, you can use any known ellipsoid E (a, @, X,, ¥ Z, ) . But,
as we will see below, it is best to adopt a geocentric ellipsoid. Such an
ellipsoid may be, for example, the well-known general terrestrial ellipsoid
GRS80. Its parameters are as follows [7]

a=637813Tm;

a=1/298.257222101;
% =0m: @
)_;0 =0m;

z,=0m.
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Then formulas (3) can be rewritten as
a=a+Aa;
a=oa+Au;
X, =Ax; (5)
Yo =4y
z,=Az.

It is easy to note that all values in formula (1) with a dash above must be
known and assigned to the GRS80 system, and values without a dash will
be unknown.

Therefore, the task of determining the regional ellipsoid is practically
reduced to finding some corrections Aa, Aa, Ax, Ay, Az to the known,
accepted by us, the general terrestrial ellipsoid GRSS80.

The regional ellipsoid for the territory of Ukraine should be the one
that would best represent the geoid (quasi-geoid) of the region. That is,
the heights of geoid N relative to the regional ellipsoid within the territory
of Ukraine should be as small as possible. Given this basic requirement,
we will perform a priori research to determine the regional ellipsoid for
Ukraine.

Since we need to identify five unknown amendments Aa, A, Ax, Ay, Az,
we need to have at least five points within the territory of Ukraine with
known geodetic coordinates B, L, H .

For the planned coordinates B and L take the approximate geodetic
coordinates of the vertices of the spheroidal trapezoid ABCD and its center
O, in which (trapezoid) fits the territory of Ukraine.

That is
B, =525° B, =525"
L, =216 L, =40.0
B, =48.3°
0 0 ()
L, =308

B, =44.1° B. =441
D C
L, =216 L. =40.0°
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Note that although the geodetic coordinates of points 4, B, C, D, O
are given in the system of the Krasovsky reference ellipsoid, they are
approximate, so they can be considered as known in the GRS80 system.

The heights of the geoid N of the corresponding five points of the
geoid can be taken, for example, from the decomposition of the potential
of gravity into a number of spherical functions. The known model GEMT1
(with n = m = 36) gives us the following values N [9]

N,=307m N,=98m
N,=259m (7)
N,=437m N, =16.5m

Having the necessary initial data and using Molodensky’s formula (1),
in which the unknown corrections Aa, Aa, Ax, Ay, Az are presented in
linear form, we write the following parametric equations for the described
five points (4, B, C, D, O)

a,Ax+bAv+c,Az+d,aho+eAa+] =V, ;
ayAx+byAy+c,Az+dyaho+eAa+ 1, =v, ;
aAx+b.Ay+c Az+d.aANo+eANa+ . =v.; ®
apAx+b Ay +c Az +d aNo+e,Aa+ 1, =v, ;

a,Ax+b,Ay+c,Az+d,alha+e,Aa+1,=v,,
where

- o= Sl e o—ainBd —<in’B e =l—GenlB -

a,=cosB,cosL,;b,=cosB,sinL,;c,=sinB,;d, =sin" B,;e, =1-asin" B, ;

- h o= T e =B d —<n’B e =1—asin’B. -

ay =cos By cos Ly; by =cos By sinLy; ¢, =sinBy; dy =sin” By; e, =1-asin” By ;
. ST e B oed —cnlB o —l_genlB. -

a. =cos B, cosL.; b, =cos B sinL.;c. =sinB,;d. =sin" B, ;e. =1-asin" B, ;  (9a)

- h o ST o o—cinB o d —=<niB o =l—gcnlB. -
a, =cosBjcosLy; b, =cosB,sinL,;c, =sinB,;d, =sin" B, ;e, =1-asin" B, ;

- o= T e —sinBod =<n’B. e =1—gsin?
a, =cosB,cosLy; b, =cosB,sinL,; c, =sinB,;d, =sin" B, ;e, =1-osin" B,

and
vy=N,;
Vg =Ny
Ve =Ne; (9b)
vp =Ny
vo=N,.
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The right-hand sides of equations (8), as can be seen, will play the role
of unknown corrections. Since the system (8) of five equations has ten
unknown quantities (Aa, Aa, Ax, Ay, Az, v,, vy, Ve, V), vo) , We impose on it
(the system) an additional condition of the least squares method
i=A4,B,C,D,0,

D v} —min,

to get a single solution.

Using formulas (9a), we first find the coefficients of the parametric
equations of corrections (8). The results are recorded in Table 1.

(10)

Table 1
Calculation of coefficients of parametric equations of corrections
Points | Formula | Value Formula Value | Coefficient Value
cosB, |0.608761 | COSB,COSL, |0.5660113 aAd -0.5660113
COSL, |0.929776 | cosB,sinL, 0.2241001 bA -0.2241001
A sinB;, |0.793353 sin’B, 0.6294089 cA -0.793353
sinl, |0.368125 dA 0.6294089
eA -0.9978897
cosB; |0.608761 | COSBCOSL; |0.4663377 aB -0.4663377
cosLy | 0.766044 cosBgsinLy 0.3913042 bB -0.3913042
B sinB; | 0.793353 Sin’By 0.6294089 cB -0.793353
sinLg |0.642788 dB 0.6294089
eB -0.9978897
cosB- | 0.718126 COSBcCOSL¢ 0.5501161 aC -0.5501161
cosLe | 0.766044 | cosBesinLe | 0.4616027 bC -0.4616027
C sinBc | 0.695913 sin’B¢ 0.4842949 cC -0.695913
sinLe | 0.642788 dcC 0.4842949
eC -0.9983762
cosBp |0.718126 | COSB,COSL, | 0.6676963 aD -0.6676963
COSL, [0.929776 | cosBpsinL, | 0.2643601 bD -0.2643601
D sinB, |0.695913 sin’Bp 0.4842949 cD -0.6959130
sinL, |0.368125 dD 0.4842949
eD -0.9983762
cosBo | 0.665230 | cosBocosLo | 0.5714059 a0 -0.5714059
COSL, |0.858960 | cosBosinL, | 0.3406263 bO -0.3406263
o sinB, | 0.746638 sin?B, 0,5574683 cO -0.746638
sinL, |0.512043 dO 0.5574683
e0 -0.9981309
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The free terms of the parametric equations of corrections (8) according
to formula (1) can then be written

=N,
l,=N,;
ZC=]VC, (11)
ZD: _D7
I,=N,.

Substituting instead of the heights of the geoid N,, N,, No, N,, N,
their values from expression (7), we obtain

1,=30.7m;

l,=98m;

l.=16.5m; (12)
I, =437 m;

I,=259m.

Therefore, taking the values of the coefficients from Table 1 and the
values of the free terms from expression (12), we solve the system of
parametric equations of corrections (8) under the condition of least squares
(10). Then we obtain the following required parameters and their root mean
square errors

Ax= —-5+28m;
Ay=-136+17m;
Az= 9821549 m; (13)

alAo =783%+393m;
Aa=-222+170m.

The obtained a priori values of the parameters of the regional ellipsoid
and their errors indicate a strong dependence (correlation) between the
unknown values. To find out which values are most correlated with each
other, you need to perform some additional research to calculate the required
parameters. Consider a few partial cases.
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3. Determination of parameters &, &, @

Case 1. Assume that the parameters @ and Aa are known. Then we
will look for only linear elements of orientation &, &, @ of the regional

ellipsoid.
That is, the parametric equations will look like

alAx+bAy+e Az+1 =V, ;
a,Ax +b,Ay+c,Az+1; =v, ;
aAx+b Ay +c Az +1L =y, ;
a,Ax+b,Ay+c,Az+1} =v, ;

a,Ax +byAy+c,Az+1) =v, ,

and free members will be recorded as follows
I =(@ho+aAa)sin® B, +Aa+ N, ;
Iy =(@Ao+dAa)sin® B, + Aa+ N, ;
I =(aAa+daAa)sin® B, +Aa+ N, ;
I} =(aAa+@GAa)sin® B, +Aa+ N, ;
zz, )

=(aAo+0Aa)sin’ B, +Aa+ N, .

(14)

(15)

The corresponding coefficients of the system (14) are selected from
Table 1. To calculate the free terms (15) you need to enter some numerical

values for corrections @, Aa .

Regarding the choice of these amendments, the following should be
noted. The European Regional Geodetic System European 1950, which is
used by 16 countries located in Europe, is well known to all. As Ukraine is
a European state, it is quite logical to use the parameters of the European
1950 system. Therefore, the main parameters here and in our future research
will be the shift of the parameters of the regional geodetic system European

1950 in the national system GRS80 [7]

Aa=251m;
Ao =0.14192702x107;
Ax=-8Tm;
Ay =-98m;
Az=—121m.

(16)
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Therefore, taking the values @ and Ao from expression (16), we
calculate by formula (15) the values of free members. That is

I =-162.8m;
I =-183.7m;
Il =-1903 m; (17)
I =-163.1m;
IL=-1742m.

Then, having the corresponding values of the coefficients from Table
1 and the free terms from expression (17), we solve the system of parametric
equations (14) under the condition of least squares (10). Unknown values
and their root mean square errors will take the following values

Ax=-58%+9 m;
Ay=-167£8m; (18)
Az=-115+8m.

Let us now consider the following case.

4. Determination of parameters <, &, @
Case 2. Let us know only the value Aa . You need to find the parameters
@, @, @ <a. Parametric equations in this case will take the form

a,Ax+b,Ay+c,Az+e,Aa+1] =V, ;
a,Ax+b,Ay+c,Az+e,Aa+1 =v, ;
a.Ax+b.Ay+c.Az+eAa+ ! =v,; (19)

a,Ax+b,Ay+c Az +e,Aa+1) =v, ;

a,Ax +b,Ay +c,Az +e,Aa+ 1] =v, ,
and free members are equal
I" =asin’ B,Aa+ N, ;
I} =asin® B,Aa+ N, ;
1! =asin® B.Aa+ N, ; (20)
1% =asin® B,Ao+ N, ;

n_ = .2 Y,
Iy =asin” B,Aa+ N, .
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Then the coefficients of the system (19) can be taken from Table 1. And
the free terms (20), if we take the value from expression (16), after simple
calculations will have values

I =87.7m;
Il =66.8m;
I =60.3m; 21)
1) =87.5m;
Iy =764m.

Thus, taking into account the corresponding values from Table 1 and
from expression (21), we solve the system of parametric equations (19)
under condition (10). Then we will get

Ax=110+89 m;
Ay=—67+53m;
Az=101+115m;
Aa=-39+154m.

(22)

5. Determination of parameters <, &
Case 3. Let the quantities Aa, Aa, Az be known. You need to find the
values &, @ . Parametric equations of corrections will then be written as

alc+b A+ =v,;
a,Ax+b,Ay+ 1) =v,
aAx+b Ay + 1" =v,.; (23)

apAx +byAy + lg’ =v,;

a,Ax+b,Ay+1) =v, .

The coefficients in equations (23), as in the previous cases, can be
selected from Table 1.
Free members of the system (23), as you can see, will take the form
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I =sin B,Az+(@Ao.+0Aa)sin’ B, + Aa+ N, ;
I =sin ByAz +(@Ao.+0Aa)sin’ B, + Aa+ N, ;
1" =sin B.Az +(aAo.+0Aa)sin® B, + Aa+ N ;
I =sin B Az +(aAa+dAa)sin’ B, + Aa+ N, ;

1) =sin B,Az +(aAo.+0Aa)sin’ B, +Aa+ N, .

24

If we take the values of @ and @ from expression (4), and the values
Aa, Ao, Az of expression (16), then the free terms after simple calculations

will be equal

" =-66.8m;
1V'=-877m;
1" =-106.0 m;
1" =-78.8m;
I =-83.8m.

(25)

Then, solving the parametric equations (23) under condition (10), we obtain

Ax=-52+4m;
Ay=-164+6m.

6. Determination of parameters <, @

(26)

Case 4. Let us be given the values of @&, & and A« . It is necessary to
find the values of & and . Then the parametric equations (8) will look

like this

where

aAx+eAa+l =v,;
a,Ax+e,Aa+ 1 =v, ;
aAx+eAa+1) =v.;

w _ .
apAx+e,Aa+1; =v,;

wo_
a,Ax+e,Aa+1, =v,,

27)
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1" =cos B, sin L, Ay +sin B,Az +asin’ B,Aa+ N, ;
1" = cos B, sin L,Ay +sin B,Az +asin” B,Ao.+ N, ;

1" = cos B, sin LAy +sin B.Az +asin”> B.Ao+ N, ; (28)
1V =cos B, sin L, Ay +sin ByAz +asin’ B,Aa.+ N, ;

1 = cos B, sin LAy +sin B,Az +asin” B,Ao+ N,, .

Substituting in formula (28) the values of the corresponding values from
expressions (4), (6), (7) and (16), we obtain

I =205.6 m;
I =201.1m;
I =189.8m; (29)
I =197.7m;
1y =200.1m.

Taking the coefficients from Table 1 and the free terms from expression
(29), we solve the system of parametric equations of corrections (27) under
the condition of least squares (10). Then we will get

Av=—10+47 m;
Aa=205+27m.

Consider the following case.

(30)

7. Determination of parameters &, @
Case 5. Suppose we know the values of @, & and Aca . Using the
system of equations (8), we find the quantities & and . In this case, the
parametric equations of corrections will take the form

b,Av+eAa+l=v,;
b,Ay+e,Aa+ 1, =v, ;
bAy+eAa+ll =v.; (31)

byAy+e,Aa+ 1) =v, ;

b,Ay+e,Aa+1) =v, ,

and the free members of the system of equations (31) are written as
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I" =cos B, cos L, Ax +sin B,Az +asin’ B,Ao.+ N, ;
Iy =cos B, cos L,Ax +sin B,Az +asin’ B,Ao.+ N, ;
I/ = cos B, cos L.Ax +sin B,Az +asin’ B.Ao.+ N ; (32)
I} = cos B, cos L, Ax +sin ByAz +asin’> B,Aa.+ N, ;
1), = cos B, cos L,Ax +sin B,Az +asin” B,Ao+ N, .

Taking the values &, & and Ao from expression (16), we will have

I'=2329m,
I =2033m;
I =192.4m; (33)
Il =229.8m;
I'=2164m.

Taking into account the coefficients from Table 1 and the free terms from
expression (33), we solve the system of equations (31) under the condition
of least squares (10). Then we will get

Ay=-179+12m;
(34)
Aa=276+4m.
Consider the latter case.

8. Determination of parameters <&, @
Case 6. Let the quantities Ax, Ay, Ao. be known. It is necessary to
calculate the values &%, @ . Parametric equations of corrections will then
be written

VI .
c,Az+eAa+l] =v,;

lVI _

czAz +e,Aa+ Ve s

chz+eNa+ 1 =v,. (35)

lV[

cpAz+e Aa+ ) =v, ;

vio_
coAz+e,Aa+ 1, =v,,

where
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I'' =cos B, cos L,Ax+cos B, sin L, Ay+asin’ B,Aa+ N, ;
I} = cos B, cos L,Ax +cos B, sin L,Ay + asin’ ByAa+ N, ;

I = cos B cos L.Ax +cos B, sin LAy +asin’ B.Aa+ N ; ¢ (36)

1)) = cos B, cos L, Ax +cos B, sin L,Ay +asin” B,Aa+ N, ;

>

Il = cos B, cos L,Ax +cos B, sin L,Ay +asin’ B,Ao.+ N, .

Assuming the values &, @ and Ao from expression (16), the free
terms will accept the following results

I" =158.9m;
I =1457m;
I =153.4m; (37)
I =171.5m;
Il =159.5m.

Taking into account the values of the corresponding coefficients from Table
1 and the free terms from expression (37), we solve the system of parametric
equations (35) under the least squares method (10). Then we will have

Az:—103i94m;}

Aa=235£T70m. (38)

9. Conclusions

Thus, based on the results of the above a priori studies, the following
can be noted.

The determination of all five parameters of the regional ellipsoid (or
rather, their corrections Aa, Ao, Ax, Ay, Az), shown in the form of results
(13), is due to the strong functional dependence of the parameters. This
dependence (correlation) is quite well demonstrated on the values of root
mean square errors, which are proportional to the obtained parameters and
even exceed the latter. Moreover, according to the results (22), (30), (34)
and (38), the greatest correlation occurs between the following values: a)
Za and @ ;b) & and @ ;c) & and .

Taking into account these remarks, we can conclude that the joint finding
of all five parameters by the method of least squares on the territory of
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Ukraine does not give us the expected good results. This is clearly seen from
the a priori calculations (13) according to the geoid heights, presented in the
form of a spheroidal trapezoid, which describes the territory of Ukraine.
In contrast to this solution, studies to determine only three parameters
@x, @, @ for the given i and Ao demonstrated by the results (18),
make it possible to choose a regional ellipsoid that would best represent a
geoid (quasi-geoid) built on the territory of Ukraine.

Thus, we have two different tasks: a) joint determination of the
parameters of the regional ellipsoid Aa, Aa, Ax, Ay, Az ; b) determination
of the parameters of the displacement of the regional ellipsoid @&, @, @&,
provided that the major half-axis of the ellipsoid @ and the compression
of the ellipsoid Ao are given. The solution of these problems showed us
very different results, which were obtained according to the same data for
the same territory. This leads us to the need for additional research to obtain
correct solutions to the so-called unstable or ill-defined problems [6].
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Abstract. The aim of this work was to develop a mathematical model
and computer modelling of interphase interaction, mechanical stresses
and adhesion mechanisms between mechanically inhomogeneous media
(different phases). Methodology. For the system “metal — dielectric” we use
a macroscopic approach, which corresponds to the ratio of non-equilibrium
thermodynamics and physics of solid surfaces. Let’s consider the system
of equations and boundary conditions for describing the change of energy
parameters (g, y), which characterize the thermodynamic state of the system
of contacting bodies. Method for calculating the main energy parameters
(interfacial energy — y,,, interfacial tension — o,, work of adhesion — A4,
and energy of adhesive bonds — y,,) in complex solid-state structures
containing boundary phases is proposed. Based on the basic equations
of nonequilibrium thermodynamics and surface physics a mathematical
model of the interphase boundary is designed. A comparative analysis of
the features of interphase interaction in the systems “metal-metal”, “metal-
semiconductor” and “metal-dielectric” on the example of interacting
systems “Cu — Zn”, “Cu — Si” and “Cu — quartz”. It is established that the
most sensitive parameter in the analysis of interphase interactions is the
interphase energy y,,.

A model of mechanical stress formation in the “condensate-substrate”
system is proposed. In particular, internal stresses in metal condensates are
caused by changes in the value of interphase energy parameters (primarily
interfacial tension) in the substrate-nanocondensate system and due to
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phase-forming processes accompanied by changes in surface energy in
the condensate volume during its formation. The resulting internal stresses
in metal condensates are an integral result of the action of statistically
distributed on the plane of the film local stresses. Such phenomena are due
to the anisotropy of the energy parameters of the interphase interaction in
the condensate plane.

Behavior analysis of energy and adhesion parameters can be used to
predict the results of interphase interaction in order to select contact pairs to
create thermodynamically stable structures with predicted values of energy
parameters of interphase interaction, a certain type of chemical bond and a
given level of mechanical stresses.

1. Introduction

Modern functional materials are, as a rule, complex heterophasic
systems with formed internal boundaries of the contact phase. In such
systems, due to the physico-chemical, thermodynamic and mechanical
incompatibility of the boundary phases, a complex interphase interaction
occurs. Understanding the physical nature of such interaction opens the
prospect of effective targeted change in the properties of materials and the
creation of unique nanostructures.

These structures are also characterized by the evolution of phase formations
in the process of formation, which is accompanied by a change in the surface
energy of the system and, as a consequence, a change in its basic structurally
sensitive parameters. Typical solid-state structures “semiconductor-metal”,
“dielectric-metal”, “semiconductor (1) — semiconductor (2)”” and graphene-
based, as well as more complex compositions are used today as basic
elements of modern micro- and nanoelectronics. They are characterized by
the presence of interfacial boundaries, which are characterized by mechanical
stresses, localized charges, linear defects, impurities and other imperfections.
All this generally has a negative impact on the performance of such structures
and their stability.

The greatest results in the study of interphase phenomena have been
achieved for the systems “liquid (melt) — solid” and “liquid (melt) — vapor”
[1-9]. However, the problem of interphase interaction in the system “solid
body (1) — solid body (2)” (between mechanically inhomogeneous regions
(E,, E,)) has not been studied today. The situation is complicated by the fact
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that modern experimental methods do not allow direct measurements to
determine the interphase energy parameters, in particular the energy of the
interphase interaction.

Thus, the ability to control surface processes at the interface is an
important factor in solving the problem of obtaining materials with
predictable physicochemical properties. Understanding the nature of
mechanical stresses is also relevant, as their basic concepts were formulated
in the in the middle of the last century mainly from a macroscopic standpoint.
However, today they are no longer able to explain the peculiarities of their
origin and evolution at the interphase boundaries of micro- and nanoobjects.
Adhesion processes at the boundary of two media in modern literature are
presented only descriptively and are fragmentary. However, the monograph
[10] forms the general principles of such interaction for a number of
structural materials according to which the main quantitative parameters
are the energy of interfacial interaction y, and interfacial tension o,,.

Thus, the outlined problem requires a comprehensive approach in the
study of the interaction of two phases using the analysis of physicochemical,
thermodynamic and mechanical compatibility of interacting phases.

2. Interfacial energy at the interface of solid media
Despite the significant amount of work devoted to the study of surface
and interfacial properties of solids and melts, the theory and practice of
these phenomena are still far from complete. It should be noted that the
greatest progress in the study of interphase phenomena has been achieved
today for the system of melt (liquid) — solid phase. Indicative in this aspect
are the classical Jung equation, which is used to describe the interphase
interaction in the system “ liquid medium — solid phase” for about 200 years
and a significant number of works, including monographs [1; 7; 9] on this
issue. In particular, Jung showed for the first time that the surface energies
of the separation of solid and gas phases osp, liquid and gas phases o, are
related by equation [1]:
20,=0, (I+cos D) (D)
where @, is the limiting angle of wetting of single-phase cast material.
Therefore, by depositing a drop of liquid with known surface energy on the
surface of a solid, it is possible to calculate the surface energy of the solid
phase by the value of the critical wetting angle.
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However, solving the problem of interphase interaction in the system
“sol.st.(1) — sol.st.(2)”currently remains in its infancy. Nevertheless,
knowledge of the energy parameters of such interaction is essential for
modern nanotechnology and the creation of new structures for components
of nano- and microelectronics. The problem is complicated by the fact
that the existing modern experimental techniques do not allow direct
measurements to determine the interfacial energy. In the literature there
are only fragmentary data on the interfacial interaction of solid phases. In
particular, in [11] surface phenomena during recrystallization of metals
are considered, and interphase phenomena between solid metal phases.
The influence of the substrate, thermodynamic supersaturation and stress
mismatch between the emerging phase and the substrate are discussed
in [12]. Based on the energy distribution of the nearest neighbors in [11]
derived a formula and calculated the surface energy at the boundary of
polymorphic a — and  — phases of tin, and in the Thomas-Fermi method
was used to calculate the surface (in this case actually interfacial) energy at
the boundary of two contacting dissimilar metals.

The calculated values in the order of magnitude coincide with the
experimental data.

In general, it should be noted that the consistent theory of surface
(interfacial) energy at the boundary “solid (1) — solid (2)” does not exist
today. A significant breakthrough in this problem was the work [13], which
obtained a general thermodynamic formula that allows us to estimate the
surface energy at different interfacial boundaries, including at the boundary
“solid phase — solid phase”.

However, the problem can also be considered from another angle. In
particular, the authors [14] propose to solve it within the framework of the
thermodynamic theory of the origin of a new phase in a solid. The kinetics
of phase transformations in the solid phase is determined by the fluctuation
of the centers of the new phase and their subsequent growth. Since the rate
of nucleation and growth of the centers depend on the surface energy of the
interface between the original and new phases, the volume of the transformed
phase is directly related to the surface energy otk at the solid-crystal nucleus
boundary. It has been experimentally established that the formation of a
crystalline nucleus on a solid-state substrate is easier than homogeneous
nucleation, as follows from the general thermodynamic representations.
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The action of the substrate can be associated with a decrease in the value
of the interfacial energy of the interface “solid phase — crystalline nucleus”
compared to the surface energy of the nucleus at the interface with steam
or melt.

For surface energy at the boundary “solid — crystalline nucleus” the
equation is obtained:

6 =6 [

3 A 13
2—3c059+c0538} [2—3c058+c0538] }
+ cos8 |.
4 4 (2)
which is true for 0 < 0 > 180. Here opm is the surface energy at the liquid-
vapor boundary, 0 is the edge angle of wetting of a solid with liquid. The
results of calculations based on this formula are in good agreement in order
of magnitude with the data obtained by other methods [11].
The monograph [1] proposes a simple theoretical estimate of the surface
energy of the separation of two solid phases. In particular, for typical metals

it is evaluated:
AlH AlH
Gop =0 268-[ (H)y Al "")B}

(W) (V)"

where A(H,,),, A(H,,); is the molar heat of fusion of metals o and ,
respectively, (aV,,), (BV,,) their atomic (molar) specific volumes.

It is established that, other things being equal, the interfacial energy of
a solid at the boundary with a crystal is less than the corresponding value
of the interfacial energy of the interface “solid phase — melt”, which is
obviously due to the smaller difference in the binding energy of the solid
phases.

3. Thermodynamic description of interphase interactions
in composite systems

Research energy parameters (interfacial energy — v,, interfacial
tension — om, work of adhesion — 4, and energy of adhesive bonds —y,,) of
the interphase interaction is based on the considerations of the macroscopic
approach, culminating in the model relations of nonequilibrium
thermodynamics and solid state surface physics [2—4].

For the system “metal — dielectric” we use a macroscopic approach,
which corresponds to the ratio of non-equilibrium thermodynamics and
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physics of solid surfaces. Let’s consider the system of equations and
boundary conditions for describing the change of energy parameters (o, y),
which characterize the thermodynamic state of the system of contacting
bodies [10; 15].

Relations for the thermodynamic model of the surface layer of metal
(x > 0) (quasistatic situation) can be represented in Cartesian coordinates
X, V, z (where x is perpendicular to the interface) in the form:

Divotp-w-E=0, Ap=p-C,-¢/¢,, (3)

2

_ . _ . _ & (oY)
¢__q)07 ¢+\V—const, Gx__?'(gj leZO, (4)

Gij :((K—%Gje—ottl(-AT—K(B¢+Bcc)j6ij+2Gel-j, (%)

o, =po=pCy (o=, AT)+BKe—pnce, (6)
e =dcc+dt-AT+BcK§—nc¢, AT =T-T,, (7
h
c, :J‘Gydx, 6,=0,, Y=Ye +§yd’ )]
0
o _%e+sry) o -
ok ok ’ , )
a,+p =0 (forx = h) (10)

Here vy, 0, — surface energy (SE) and the surface tension in the case
of contact of the metal with inert gas atmosphere (air) with the pressure
h

2
p = 100 kPa; Ye :J Wed¥ _ electric component of y; w, :%"(aa—\yj
0 X
2
Yo oy (oy —4V0y) . (l—v)csy
and d 2F E — densities of the electrical and

h
: Vg = g :
mechanical components of the SE; 0 — mechanical component
of SE; h — effective thickness of the surface layer; o, e; — tensors of

i

mechanical stress and strain (i, j = 1,2,3); 0,, = 0, = 0,; 022 = 0,, = 0,;
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M., ¢ — chemical potential and the concentration of impurities; &, —
Kronecker symbols; e — the first invariant of the strain tensor; p — density
of the material; ®,, @ — volumetric and mass charge density, respectively;
¢ = ® — @, —deviation of the modified chemical potential @ of the electrical
charges from its equilibrium value @, in the volume of the body at a distance
x > 30 nm from the surface (& = Mz, M, — chemical potential of the
conduction electron of the metal; ze — electric charge per unit mass of the
conduction electrons ([M,] = J/kg, [z,] = C/kg, [@] = C)); ¥ — the potential
of the electric field ([W] =V); w =¥ — ¥, — deviation of the potential ¥ from
its equilibrium value \V; E = V¥ = grad¥ — the amplitude of the electrical
field; ¢, = 8,85 - 102 F/m — electric constant; AT =T —7, — temperature
change; K, G — the bulk modulus and shear modulus; E, v — Young’s
modulus and Poisson’s ratio; Cp— capacitance; k£ — the inverse value of
the distance, at which the volume charge in the surface layer varies by a
factor e; ff — electrostrictive coefficient of thermal expansion; ¢ — coefficient
(dimensionless) that characterizes the change in y when changing the
mechanical component yd, for condition when the electric component ye

remains unchanged %'Y62C0’751:§} o, B, v, n, d, d, — physical
d

characteristics of the material (metal) which are included in the equation of
state (4), (5) and (6) [10]. For more adequate fit of the model given by eq.
(3-10) to the modern physical notions, it is necessary to take into account
the offset Z, of the electron double layer with respect to the boundary of the
solid (metal). For this purpose we use a well-known formula [10]:

E E
Zb=i(z+(5 V—lJarcsin\/i—\/s V]’ (11)
4k, |2 \3E, 3E, +5E, \3E,

where E. — Fermi energy, £, — the work function of the conduction
electron and k. — Fermi wave vector. By setting the values of y and ¢, (SE
and tension) in eq. (8) — (10) (taking into account eq. (3) — (7), (11)), we
obtain a system of 4 equations. In this case we can determine the values
of & k, f and geometrical characteristics h of the surface layer for the
metal, which is in contact with an inert gas atmosphere (air) at a pressure
p =100 kPa. Using the value of k, we can find Cp and @, with the help of
the eq. (9) and (11):

381



382

Volodymyr Yuzevych, Bohdan Koman

2

€
_0 q W,
c=0" 4 _
0 (2 exp(- kZb)), (12)

where W, — the bulk density of the conduction electrons of the metal away
from the surface (at a distance of more than 30 nm, [W.] = 1/m?).

For most of metals values of the surface tension o, are determined
experimentally [11]. The surface energies y of the metals are determined
both experimentally and theoretically. Among the theoretical studies one
should note partial results obtained for a number of metals using the method
of density functional [16; 17]. According to the authors, the empirical
formula for y in steel [ 18] has good consistency with the experimental data.
Hence it has been applied for a number of other metals:

y=a, —=

RZ —-a., (13)

where R — atomic radius, a,, a.—empirical constants (a,=7128; a.= 110 J/m?).
Surface tension oh and surface energy y are connected by Hering’s

relation [19]:
S) =KR[Y+E(%M, (14)

2
where K, — factor for matching dimensions ([KR]:N'_m), since

m-J
CARANEER 2)

represents the change
of the surface energy during surface layer deformation at a constant
temperature.

Based on the model, wherein the interfacial layer consists of two parts,
the interfacial energy ym and interfacial tension om at the interface between
the substrate (semiconductor or insulator) — metal are defined by the
following relations:

=)
—

= — surface area and (

G—Ide G, =0, (15)

)
Ym = ye+§myd,ye Jwe Ya = J.W x. (16)

Here & -physical characteristics of the interfacial layer (dimensionless)
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[Z—’Z |ye=const: Em |; 2H — its effective thickness; y,, y,— electrical and

mechanical components of the interfacial energy v, respectively, as in eq. (8).
Finally, by the analogy to the equilibrium condition of the surface layer

we can write the equilibrium condition for the interfacial layer as in [15]:

%:a(Y6+§mYd):0_ (17)
ok ok
Boundary conditions. Let us formulate boundary conditions for metal —
insulator (or semiconductor) interface (at x = 0) which corresponds to the
electrical double layer. This interface is formed by conduction electrons
from the side of metal and by bounded electrical charges from the side of
dielectric [10]:

. — . e + . +t o~
¢+ :_(DO’ Z_ __Ze’ Jx T Jxe> Gy _Gy’ G, =0,
+ -, =t = + _ . + - _
Y'=V¥", u'=u; E/=E_; DI -D;=Q, (18)
+ + + . . . .
where O, 6, =0, — mechanical stresses along directions which are

perpendiculartotheinterfacebetweentwomediarespectively; i ™ displacement;
E* — tangential component of the electrical field; D , ;" —components of the
electrical field induction and polarization vectors respectively are directed
along the normal (axis x) towards the plane of interface (x = 0); Q — density
of the surface (excess, uncompensated) charges (created by free electrons). If
the metal surface is not charged from the outside, then Q = 0.

The work of adhesion 4,, and adhesive bonds energy y,, are defined
based on the known relations [15]:

Aad:Gh+Gph_cm’ Yad:y+Yp_Ym’ (19)
where 0, and y, — surface tension and energy of a dielectric which
contacts with an inert gas medium (air) in which the pressure is 100 kPa.

4. Peculiarities of interphase interaction
in the systems “copper — metal (Zn)”, “copper — semiconductor (Si)”
and “copper — dielectric (quartz)”
As an example of the application of the above thermodynamic description
and quantitative comparison, we analyze the interphase interaction in
“alternative” and at the same time typical systems: “copper — metal (Zn)”,
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“copper — semiconductor (Si)” and “copper — dielectric (quartz)”. have
an excellent nature of the near-surface layers (bound charges — metal
and dipole complexes — dielectric, semiconductor). This comparison will
allow to analyze the features of the interfacial layers between solids with
significantly different surface charge and different mechanical parameters
without using complex information about the specifics of the band surface
structure of each of the contacting solids.

In the calculations we use the following numerical values of physical
constants for copper (indices (+)), zinc (indices (-)), silicon (-), quartz (-):

E +=118 GPa; v.= 0.372; w.= 8.45 - 1028 1/m’;
oh,=2.125 N/m, y.= 1.623 J/m* (Cu);

E-=81 GPa;v.=0.25; w_=13.1-1028 1/m’;
0, =09 N/m,y =1.01 J/m? (Zn);

E-=70 GPa;v.=0.25; w_=7.92- 1028 1/m’;
0, =1N/m,y =0.737 J/m? (quartz).

Here, the values of surface energies y., y. were obtained using the method
of atomic interactions and relations (16).

According to calculations using the method of decomposition by a
small parameter (small parameter for metal — b, = b®,; for semiconductor
or dielectric — b,, = b, - Z) within the system of equations (3—11) due to
the solution of contact and contact-boundary value problems for room
temperature values of energy and adhesion characteristics of the material
of the interfacial layer:

a) “Cu—Zn” system—7y, =0.089 J/m? 5, =0.112N/m; 4,,=3.023 N/m;

z, = A,/ o, =270, W, = 2434 Jm?* z,= W, | W, = 27.3;
z,=y/W,=0,0376.(2.12)

b) “Cu — quartz” system — y, = 0.307 J/m%* o, = = 0.44 N/m;
A,,=2.685 N/m;

z,= A,/ o,=61, W,=205 Jm?* z,= W,/ W, = 6.68;
ze =y,/W, =0.133.(2.13)

The electrical components of the interphase energy in the contact
metals “Cu—Zn” (z,, = 0.0376) and in the systems “Cu — Si” (zeb =0.111),
“Cu — quartz” (z,. = 0.133) differ significantly, respectively, by 2.95 and
3.54 times (z,,/z,, = 0.111 /0.0376 =2.95; z, /z,, = 0.133 / 0.0376 = 3.54).

ec ~ea
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It was found that the energy of yad adhesion bonds in the systems
“Cu—2Zn”, “Cu-Si”, “Cu — quartz” does not differ much in absolute value
(Woge =243 J/m?, Wy, =2, 55 J/m?, W, = 2.05 J/m?). However, the ratio
Zada = Wi W, for the system of two metals (z,,, = 27.3) is several times
greater than that in the system “metal — nonmetal” (z,4, = W/ W,, = 9,9;
Zade = Waadd W = 6,68),), 1€ Zugl Zaar = 2,765 Zadal Zaae = 4,09.

For the systems “Cu — Zn”, “Cu — Si”, “Cu — quartz” specific numerical
values of interphase tension o,,, interphase energy W, adhesion work Aad
and new energy characteristic of the interfacial layer — energy of adhesion
bonds W, which exceeds the interfacial energy W,. Approximately the
same number of times the work of adhesion A4, is greater than the interfacial
tension o,,. In particular, for systems: “Cu — Zn” — z,y, = W4/ W,, = 27,3,
Zaa = Aaad 0 = 27,0; “Cu — Si” — zogp = Woi/ Wi, = 9.9, 2oy = Auar/ 01 = 8,87,
“Cu — quartz” — zyg. = Wosd W,, = 6,68, z,. = Aal0,, = 6,10).

In order to compare with z, = y:,/W,, (z., = 0,0376, z, = 0,111, z, =
0,133) we write the data of the ratio z1= y,/y, obtained on the basis of (3—9)
z=p/y=0,221 (Cu), z, =0,209 (Zn), z; = 0,241 (Si), z, = 0,242 (quartz). (20)

We can conclude that the contact of the two media causes both
absolute and relative reduction of the power of the electric double layer
near the interface, which follows from the differences between the relative
components of energy characteristics z, and z,.

Of practical interest for real systems are the temperature dependences of
interphase energy ym, interphase tension g, and interphase electric charge
Q. For example, for the system “Cu — Zn” such dependences are calculated
within the temperature range [0; 1 0000C], presented in Figure 1.

We emphasize that the experimental dependences of the surface tension
o, on the temperature in the range [0; 1 000°C] for copper, zinc, quartz,
silicon are linear. They are test for estimating temperature changes of energy
values y., y_ using the method of atomic interactions and taking into account
the centrally symmetric potential of the central forces of Born-Mayer [10]:

g Cup Ry
Uy=————2—-—E4+p  -exp , 21)
B R Rs Rs B (p

q

where g is the electric charge of the particles; R is the distance between
the particles o and f; cof, c,g, d 4, b, — constants (for materials); p, is the
“stiffness” parameter.

aff?
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Figure 1. Temperature dependences of interphase energy y,, =f, (T),
interphase tension o,, = f, (T) and interphase electric charge
Q =1, (T) for the system “Cu — Zn”

From the calculations it is established that the energy values 7., y_ for
copper and zinc are in the range [0; 1 000°C] have a temperature dependence
close to linear.

Dependences of interphase energy ym, interphase tension om, interphase
electric charge Q on temperature in the range T = [0; 1 000°C] for “copper-
quartz” and “copper-silicon” systems are similar to those for “Cu —Zn” and
differ only quantitatively.

Aswe can see from the corresponding graphs (Figure 1), the dependences
of the interphase physical quantities y,, = fi(T), o, = £(T), Q = fi(T) are
nonlinear and their relative changes in the range [0; 1 000°C] can be
quantified using the ratios:

AW = 2(W 0 = Wanooo))/ (Wono + Wtono) = 0,457,
AO— = 2(0-)710 - JmlOOO)/(UmO + O-MIOOO) = 0’6577

AQ = 2(Qo — Q1000)/(Qo + Oro00) = 0,484. (22)
Here the indices (0), (1000) correspond to the limit temperatures 7= 0°C and
T=1000°C.

According to (22) it can be stated that of the analyzed parameters W,
o, Q undergoes the most significant temperature changes.

Similar dependences are shown in Figure 2, in particular: adhesion
energy W., = fi(T), adhesion work A,, = f5(T), the ratio of the electrostatic
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Figure 2. Temperature dependences of the energy of adhesive bonds
W, =f(T), adhesion work A4 , = fi(T), the ratio of the electrostatic
component to the total interfacial energy z, = Z, = f(T) (z, = /W),
as well as the ratio Z,, = 0,12 (4,,-W,)/(A,+W,) in the temperature
range 7= [0; 1 000°C] for the “Cu — Zn” system

component to the total interfacial energy z, = Z, = f,(T) (ze = y,/W,), and also
the ratioz,,=Z2,=0,1 - 2 - (4,~W )/(4,+W,,) in the temperature range
[0; 1000°C] for the “Cu — Zn” system.

Relative changes in physical quantities W, =f(1), A, =f{(1), z, = f(T),
z,,=/(T) nnsa T=[0; 1000°C] can be estimated using the relations of type (22):
AW, ,=0,495; A4,,=0,370; Az, = 0,875;

Az, =0,458 (z,,=[0,217; 0,346]). (23)

Based on (23) we can conclude that among W, , 4, z,, z,, the most

significant temperature changes belong to the parameter z, (A_, = 0,875) and
exceed the corresponding changes in the parameter o, (Ao = 0,657).

5. Modeling of metal condensate growth processes taking
into account interphase interaction
Let us analyze the growth of a copper film on a silicon substrate taking
into account changes in surface and interfacial energies in the process of its
condensation.
When describing the kinetics of metal film formation on the substrate, we
will be based on the fact that the formation of condensate in the deposition
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process is not correct to describe a simple model with successive layers that
structurally repeat each other and differ only in the set of corresponding
modules E,... E,. The most expedient is the model of chaotically placed
microregions, arranged in deformation relative to the substrate (at the
stage of nanocondensate) or subsequent layers of condensate unfolded,
respectively, relative to each other during deposition.

In particular, the kinetics of the deposition process assumes that each
subsequent layer due to condensation is formed on a pre-directed deformed
sublayer, which includes chaotically placed microdeformations in the grain
volumes carried out in light sliding directions characteristic of this crystal
structure of the film.

For the initial stage of condensation, taking into account the orientation
dependence of the Young’s modulus on the angle 6 between the directions
of pre-deformation and the resulting stresses, the system “silicon — copper
condensate” demonstrates a significant orientation dependence of energy
parameters of interphase interaction. In particular, the interphase energy
within the disorientation angle (0-90°) has a “bell-shaped” appearance,
reaching a maximum value at an angle of 45° (Figure 3).

The energy of the adhesive bonds changes antisymmetrically, reaching
a minimum at 0 = 45°.The behavior of other energy parameters — c,,, 4,,
is also characterized by the

-2.75  described laws [11].
0,604 To quantitatively describe

—— 5270 the mechanical stresses in a
’ thin film from the standpoint
0,35+ > < of interphase interaction, we

Yon, Jim?2
Yad, Jm?

-2,65 formulate a mathematical
0,50 model of the system “film —

12,60  substrate”. To do this, we
045.'/ ~% use the equilibrium equa-

tion for the element of a

T T T T T T T 2,55 . .
0 10 20 30 40 50 60 70 80 90 continuous medium [20; 21]
and the well-known equation
Figure 3. Anisotropy of interphase of  electrostatics,  which

energy (1) and the energy of adhesive  connects the electric potential
bonds (2) in copper-silicon condensates Y = y + ¥, with the electric



Chapter «Engineering sciences»

charge w, (follows from Maxwell’s equations). Thus, the main balance
relations and equations of the model will look like:

Div +p-0-E =0, (24)

gAY =g A =—po=-0), , (25)

Here o the tensor of mechanical stresses with components oij;

E =—grady = —grad¥ ; p-o-E —ponderomotor force; p — specific density
of the material.

The system of equations (24-25) is supplemented by linear equations

of state for the components of the tensor of mechanical stresses g, and

the density of electric charge w, in which the temperature 7 is taken into
account as a parameter:

2
= ((K—EG)e—(xtK-AT—Kbd)JSﬁ +2Ge;, (26)

o, =po=pC,(¢-v,-AT)+bKe. (27)
Here d; are Kronecker symbols; e = ¢;/3 — the first invariant of the
strain tensor; AT = T — T, — temperature change; K, G — coefficients of
comprehensive compression and shear; C, — specific capacitance; b —
electrostriction coefficient of volume expansion; @, — is the temperature
coefficient of volumetric expansion; y, — is the temperature coefficient of
change of the modified chemical potential of conduction electrons ®.
To complete the picture, we add the equatlon of the mechanics of a deformed
solid, which connects the strain tensor e w1th the displacement vector u:

e = Def u. (28)

Thus, equations (24, 25) can be solved in displacements.

Using the relationship E = -Oy/0x =0¢/0x (since the change in the
electrochemical potential of electrons ( + ¢) = const in contact media)
and substituting the value of pw from (27) to (24) on the boundary x=0, we
obtain the boundary condition for the component of mechanical stresses
(that is perpendicular to the boundary):

6 =6 :_8_0.(@)2:8_0.(@}2 (29)
* = 2 \ox 2 \ox

The second boundary condition is obtained from the continuity
of electrochemical potentials at the boundary of the media
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Y+D=y+Y¥Y + ot ® =const. Here ¥ = ¢ + ¥, ® = p+ D,. At
the boundary metal — non-conductive gaseous medium (or vacuum)
Y + @ = const = 0 and get ¢ = — @y, y = — ¥,. Therefore, the second
boundary condition on the boundary x=0:
p=-d (30)

Solve the one-dimensional problem (24), (25) for the potential pand the
displacement components u,. To do this, there are two equations and the
two required values of ¢, u,. Mechanical stresses and components of the
electric field of the type E, = -0y /0x = 0¢/0x in the near-surface layer are
fed through ¢, u,.

Since (24) has a ponderomotor force, problem (24) and (25) are nonlinear.
To solve it, we use the method of decomposition by a small parameter
b: =bx®, [23]. The boundary of the media is considered homogeneous along
the y and z axes (no defects on the surface); x is perpendicular to the boundary.

As aresult of solving this one-dimensional problem for the metal region,
the relations for calculating the potential ¢(x) and two relations for o, and
oy are obtained:

/ C, .
(|)(x,k,d)0):—q)0-exp(—kx); k= %’
0

Gx(x3bak7q)()) =~ _%So'kz q)i _672/0( _%b'q)O'K'q)*'eiskx -

4
_(b.q)0)4 .8(39%(;)36%{ (1+%®*ezhj+cﬂ
K+

6,(x,b,k,®,) expressed similarly g

G1)

X

2 2
where @, = 4% () _exp(-4z,)) ;@ =Sk B

26,k T 3K+4G
E E E
Z, = 3z, 5—V—l arcsin 3B PE ;
4k, | 2 \3E, 3E, +5E, \3E,

2
C, :2K~(D0~(D*+(b-(bo)zL(l+&j+
2 23K +4G) 4

3 4
+(b'(DO)3L2(l+gj+(b'q)0)4 L}(l+i®*j
2(3K+4G)" \3 20 8(3K +4G) 10 :

>
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E . and k. — Fermi energy and wave vector; £, — the work of the electron
out of the metal; W, [1/m*] — bulk density of electrons of conductivity of
metal far from the surface (approximately at a distance greater than 30 nm);
q, — electron charge; Z, is the displacement of the electric double layer
relative to the body boundary.

Using relations (31) and numerical values of constants for silicon
and copper (Young’s modulus E, Poisson’s ratio v, surface tension o, and
energy y, concentration of free electrons in the metal or particles of bound
charges q: E= 154 GPa; v_= 0.34; g= 8.38 - 1028 1/m?; ;.= 2.16 N/m,
y= 1.85 J/m> (Cu); E = 138 GPa; v = 0,27, ¢= 5,0 - 1028 1/m’
0,= 1,829 N/m, y_ = 1,623 J/m? (Si), calculated normal parallel limits of
stress oyy and strain ¢y the first boundary layer of copper:

0,,=5.8 GPa; ¢,=0,/E,; = 0.05. (32)

After spraying the next layer, the previous layer becomes internal.
Under these conditions, the g,, tension relaxes. Deformations to gy = 0,05
decrease, respectively. In the second layer, the concentration of vacancies
begins to grow and goes to the ultimate possible value — 5%. However, the
concentration of vacancies will not reach the limit, because in the process of
stress relaxation vacancies are annealed and migrate parallel to the interface.

Therefore, depending on the spray rate, a certain type of substructure
with the appropriate grain size is set. The corresponding grain sizes and film
thicknesses correspond to a certain level of internal stresses and, according
to the Hall-Patch ratios, also determined values of ¢,,;.

It was found experimentally that the most interesting in terms of changes
in physical and mechanical properties is the range of spray rates:

W, = [Wy1; Viz] = [0.2 nm/s; 0.5 nm/s], (33)

which corresponds to the following parameters of the copper film:
D, =[D,;; D,»] = [400 nm; 1600 nm]; o,, = [0)u1; 0,,0] = [17 MPa; 51 M Pa];
h, = [hu; hyp] ==[56 nm; 110 nm]. (34)

Here D, is the grain size, g,, is the maximum normal tensile stresses in
the film (acting parallel to the boundary and inside the thickness), which
correspond to the film thickness [4,; 4,,]. Analysis of changes in mechanical
stresses o, in the film revealed that the numerical values decrease from

yn
values slightly smaller than o,, = 5.8 GPa to ,,, 0,,,» continuously without
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maxima. However, the method based on the Stone formula does not allow
such stresses to be recorded. There is a transition period during which the
stresses in the film decrease to a certain value (for example, to 6,1, 7,.,),
and the displacements of the console d, increase to some maximum values
(they correspond to 4,1, 0,,»). Therefore, stresses of type oyn (in particular,
Oyu1, Oynp) correspond to the end of the transition period of increasing console
displacements ¢, and also determine the stresses from which their values in
the film can be monitored using a capacitive recorder.

We emphasize that at velocities w, < w,; and w, < w,, the maximum
stresses o,, decrease with increasing velocity. In the range (33) the opposite
pattern is observed: o,,=[17 MPa; 51 MPa], which obviously corresponds
to changes in mechanical modules and grain size.

According to the applied experimental method for the range (33) it was
found out:

E=[E; E,] =[118 GPa; 128 GPa]; w = [w;; w,] ==[0.372; 0.347]. (35)

The experimentally obtained values of the yield strength g, for films,
depending on the grain size D, are smaller, compared to polycrystalline
copper, from 5 to 20%.

D,=200 nm - o,, =450 MPa; D, =400 nm — o,, = 370 MPa;

D.= 600 nm — g,,. =310 MPa; D, = 800 nm — g,,,= 270 MPa. (36)

Let us estimate the change in the interfacial energy of the boundary
“copper film — silicon substrate” with respect to silicon PE, using the method
[15; 24]. Calculations, in particular, show that the relative change in interfacial
energy during the deposition of the first layer of copper film with a grain
size of 200 nm is 58%. During the deposition of the next layer with a grain
diameter of 800 nm, the change in interfacial energy is 35%. Thus, the internal
dimensional effect is accompanied by a change in the energy parameters of
the interphase interaction between the interacting grains of the film.

Conclusion
1. A mathematical model of interphase interaction and adhesion
mechanisms in heterophase systems is developed, taking into account the
basic relations of surface physics and nonequilibrium thermodynamics.
On the proposed model, a method for quantifying the relationship between
electrical and mechanical components of the interphase energy of the
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interacting phases (solid (1) — solid (2)) has been developed. 2. Based on
the equations of nonequilibrium thermodynamics and surface physics,
a mathematical model was developed that describes the physical and
mechanical processes in the surface layers. The definition of surface energy,
interphase energy, interphase tension is introduced and a new method for
estimating changes in these physical quantities is proposed, which takes
into account the distribution of electric charges in the surface layers.
The division of surface energy into electrostatic and mechanical (elastic)
components is proposed. Due to this, a method for determining changes
in surface tension and energy in nonequilibrium conditions (eg external
mechanical load) has been developed.

3. For systems “Cu — Zn”, “Cu — Si” and “Cu — quartz” shows: a)
electrical components of interphase energy in contact “Cu — Zn” metals and
“Cu — Si” and “Cu — quartz” systems are significantly different (2.95 and
3.54 times, respectively), which indicates a much lower value of the power
of the electric double layer near the interface two “Cu — Zn” metals in
relation to the “Cu — Si” semiconductor or “Cu — quartz” dielectric metal;
b) the energies of W, adhesion bonds in the systems “Cu— Zn”, “Cu — Si”,
“Cu — quartz” differ slightly in absolute value, but the value of the ratio
Zw = W,/ W, for the system of two metals is several times higher, than
similar in the system “metal — non-metal”(z,./Zos = 2,765 Zuga/Zaae = 4,09.

4. On the basis of thermodynamic principles, taking into account changes
in surface and interfacial energies, the process of copper film formation
is analyzed. In the system “silicon-condensate of copper” the orientation
dependence of energy parameters of interphase interaction (y,,, Yads > Aaa)-
is established. Quantitative estimates of mechanical stresses for the layered
film growth model were performed. The resulting internal stresses in copper
condensates recorded during cantilever deposition are an integral result of
the action of statistically distributed local stresses in the film plane due to
the anisotropy of the energy parameters of the interphase interaction in the
condensate plane. The range of deposition rates (0.2 + 0.5 nm - s') of copper
condensates on single-crystal Si substrates is characterized by anomalous
changes in mechanical stresses due to changes in mechanical modules and
grain sizes of copper condensate.
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