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ADAMANTYLGLYCINE AS A SYNTHON FOR
NITROGENOUS HETEROCYLES. SYNTHESIS OF 1-
ACETYL-4-(ADAMANTAN-1-YL)-2-METHYL-3,4-
DIHYDRO-1H-BENZO[D][1,3]|DIAZEPIN-5(2H)-ONE

Koshchii Iryna

PhD in Chemistry, Associate Professor

Department of Organic Chemistry and Technology of Organic Substances

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

Klimko Yurii

PhD in Chemistry, Senior Lecturer
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National Technical University of Ukraine “Igor Sikorsky Kyiv Polytechnic Institute”

It is known that many heterocyclic compounds, even relatively simple ones, are
difficult to obtain, significantly limiting their scope of application. Therefore, the
search for new regioselective heterocyclizations based on readily available reagents is
highly relevant. Various amidoalkylating agents, in particular those obtained from
Schiff bases according to the general scheme, are among such promising reagents:

\ R'COCI N
/C:N_R > C - N - COR1
R = Ar, Het am
cl R

The preparation of reagents according to this scheme is only briefly mentioned in
the literature [1-3].

The use of such amidoalkylating reagents obtained from cage ketones would allow
the preparation of nitrogen heterocycles by a new method, often yielding uniquely high

yields [4].
The aim of this study is to attempt the synthesis of N-(3-(adamantan-1-yl)-4-oxo-
1,2,3,4-tetrahydroisoquinolin-1-yl)-N-cyclohexylacetamide using 1-

adamantylglycine as a synthon to prepare the amidoalkylating reagent.

The physiological activity of cage hydrocarbon derivatives, primarily adamantane
derivatives, has been extensively studied. Some of them are already used as
pharmaceuticals. The activity of these compounds is due to the pronounced lipophilic
nature of the compact hydrocarbon fragment, as well as, probably, the abiogenic origin
of most of these compounds [5, 6].

Below is the diagram according to which the synthesis was carried out:
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Cl
CH,COCl |
CH;-CHO + H,;N-Ph CH;-CH=N-Ph CH;-CH-N-Ph
(1) H3CLO (2)
Et;N
Ad-CH-COOCH,
Ad NH,
1) HCI
i D S0C, Ad-CH-COOCH
H3C/< 3) E3N o 3
N _ NH
HyC—( |
CH,;-CH-N-Ph
o)

o

(3)

(4)

General synthesis procedure.

1) N-ethylidene anion (I1). Mix equimolar amounts of acetaldehyde and aniline in
toluene. Boil with a Dean-Stark trap until the calculated amount of water is absorbed.

2) N-phenyl-N-1-chloroethene acetamide (2). Add an equimolar amount of
chloroacetate to the residue and leave at room temperature for 24 hours.

3) N-(I-N-acetaminophenethene)adamantylglycine methanoate (3). Add
equimolar amounts of 1-adamantylglycine methyl ester, prepared by the standard
method by dropping SOCI2 into a methanol solution of 1-adamantylglycine, and
triethylamine. Boil for 3 hours. Filter off the precipitated triethylamine hydrochloride.
The solvent is removed in vacuo. Yield 96% (methanol).

4) 1-Acetyl-4-(adamantan-1-yl)-2-methyl-3,4-dihydro-1H-benzo[d][1,3]diazepin-
5(2H)-one (4). A minimum amount of concentrated hydrochloric acid is added to a
solution of product (3) in methanol and the mixture is left at room temperature
overnight. The solution is made alkaline with a methanolic solution of NaOH. The
solvent is removed in vacuo. Dry benzene is added and the mixture is again evaporated
to a small volume. SOCI2 is added with a molar excess of 10%. The mixture is left at
room temperature overnight. The solvent and excess SOCI2 are removed in vacuo. Dry
toluene and an equimolar amount of Et3N are added. The mixture is refluxed for 8
hours. The solvent is removed in vacuo. The residue is crystallized from ethanol. Yield
93%.

The structure of compound (4), (5) was confirmed based on 'H and 3C NMR, IR
and mass spectra.
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1. Introduction and problem statement

Under the global digitalisation of the economy the corporate website has changed
its role from an auxiliary information channel into the central element of the marketing
system of an enterprise. Being a digital point of contact available around the clock, the
website remains the only fully controlled digital environment of a business. Unlike
third-party platforms, whose rules and ranking algorithms may change without prior
notice, a corporate website allows a company to shape its own brand narrative, to
collect first-party data about its audience and to build long-term relations with
customers, which has become critically important under the tightening of privacy
regulation such as GDPR and CCPA [1; 2].

The present stage of development of internet technologies is characterised by two
parallel transformation processes. The first concerns the evolution of the functional
capabilities of websites themselves, from the static digital business cards of the Web
1.0 era to interactive, personalised platforms built on artificial intelligence. The second,
which is unfolding at present and requires deeper scientific interpretation, concerns the
change of the very paradigm of creating these digital products: the appearance of Al-
based instruments fundamentally reshapes the software development lifecycle of a
website, affecting productivity, the competence requirements for specialists and the
strategic approaches to project delivery [8; 9; 10].

While the first transformation is comparatively well covered in the literature on
digital marketing and website evaluation, the second remains insufficiently studied
from the standpoint of design methodology. Design and development teams today
operate in a market of Al instruments that is simultaneously large, rapidly changing
and highly heterogeneous. The strategic choice between an Al code assistant embedded
into a conventional engineering stack and a no-code Al builder that generates an entire
website from a natural-language brief is not a purely technical one. It predetermines
the cost of the project, the time to market, the achievable degree of customisation, the
scalability of the resulting system, the ownership of the codebase and the cost of
subsequent maintenance. In the absence of formalised decision support, this choice is
made intuitively, on the basis of the personal experience of a team lead or of marketing
pressure from a vendor, which regularly leads to sub-optimal technological decisions.
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The purpose of this paper is to substantiate and to state formally a system of
decision support models for selecting artificial intelligence tools at the stages of
designing and developing marketing web-based information and communication
systems (hereinafter MWICS). To achieve this purpose the following objectives are
set: to delimit MWICS as an object of design; to carry out an analytical review of the
existing methods of designing digital products and to identify the research gaps that
they leave open; to systematise the modern Al instruments according to their role in
the design and development lifecycle; to formulate a decision support model that maps
a project profile onto a class of Al instruments; and to demonstrate the operation of the
proposed model on illustrative project profiles.

2. Marketing web-based information and communication systems as an object
of design

An accurate statement of the design problem requires a clear terminological
apparatus, since the notions of a website, a web-based information system and a
marketing web-based information and communication system possess different levels
of abstraction and coverage, ranging from a technical object to a complex socio-
technical system with a marketing orientation.

A website in the basic sense is a set of interrelated web pages placed in the Internet
and accessible at a unique URL address. An information system is an automated system
intended for the collection, storage, transfer and processing of information in support
of the managerial or operational processes of an organisation [7]. A web-based
information system is an information system that operates on the basis of web
technologies and is accessible to users through a browser without the installation of
separate software [6]. Finally, a marketing web-based information and communication
system is understood in this study as a web-based information system of an enterprise
or organisation whose functionality and content are directed at the realisation of the
goals of internet marketing: attracting the target audience, forming the brand, ensuring
communication with customers and supporting transactions.

MWICS is therefore a subset of web-based information systems, which in turn is a
subset of information systems. In the functional dimension such systems realise
informational, communicational and transactional functions [3; 4; 5], and it is precisely
this class of systems that constitutes the object of the present study.

The methodological consequence of this delimitation is essential: for a MWICS a
technological decision about the instruments of implementation is simultaneously a
decision about the boundaries of what the marketing function of the system will be able
to do. The selection of Al instruments therefore cannot be reduced to an engineering
preference and requires a formalised model that accounts for the marketing and
business context of the project.

3. Analytical review of design methods and the identified research gaps

The design of web-based systems covers several successive stages, from the
strategic analysis of the product to the design of the information architecture, the
interface and the technological stack, and at each of them the practice of digital design
has accumulated a considerable arsenal of methods. The question of how far these

10
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methods correspond to the requirements of marketing systems and to the realities of
the Al era, however, remains open.

At the stage of strategic product analysis the most widespread instrument is the
Lean Canvas [13], which structures a business idea into nine blocks and is effective for
the rapid validation of business hypotheses. It does not, however, provide for an
explicit formulation of the goals of internet marketing, and it contains no mechanism
for translating a business model into concrete requirements for the functionality and
content of a corporate website.

At the stage of designing functionality and content the principal methods are the
Feature Comparison Matrix, the Kano model [14], the method of personas [15], the
formation of a minimum viable product on the basis of multi-criteria evaluation, and
User Stories [16]. The first of these is retrospective in character: it records the state of
the market but gives no normative model of which functions are needed to achieve a
particular marketing goal. The Kano model allows priorities to be set rationally but
establishes no link between website functions and marketing key performance
indicators. The method of personas improves the orientation of the team towards the
real user, yet remains qualitative, without formal mechanisms of translating the needs
of personas into functional requirements that account for the marketing strategy of the
enterprise.

At the stage of designing the information structure and the interface, User Story
Mapping [17], wireframes and user flows are applied. A user story map gives a holistic
view of the user journey but reflects the UX path rather than the marketing funnel of
awareness, consideration, conversion and retention. Wireframes and user flows are
effective UX and UI instruments, yet neither expresses a formalised relationship with
internet marketing strategies, and neither covers the question of selecting the
instruments of implementation. The results of the review are summarised in Table 1.

Table 1.
Analytical review of digital product design methods with respect to the requirements
of MWICS
Design stage | Methods and models | Limitations with respect to MWICS
Strategic product | Lean Canvas Oriented towards start-ups; no explicit
analysis statement of internet marketing goals;

no mechanism of translating the
business model into requirements for
website functionality and content

Design of Feature Comparison Retrospective or purely qualitative in

functionality and | Matrix; Kano model, character; no link between website

content method of personas; functions and marketing indicators; no
MVP formation (S-M- | formalised choice of the technological
L); User Story level of implementation or of the Al

instruments

11
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Design stage Methods and models | Limitations with respect to MWICS

Design of User Story Map; Reflect the UX path rather than the
information wireframes; user flow | marketing funnel; no formalised link
structure and with internet marketing strategies; no
interface mechanism for selecting the

instruments of development

Source: compiled by the author.

The review carried out permits the identification of two systemic gaps in the
existing methodological support of MWICS design. The first gap is the absence of a
formalised correspondence between the marketing strategies of an enterprise and the
functional and content requirements for its website. None of the methods considered
answers the question of what the minimally necessary set of functions and content of a
website should be if the strategic goal of the enterprise consists, for example, in
increasing the number of customers through organic search, or of how the requirements
change in the transition from a strategy of acquiring new customers to a strategy of
retaining existing ones.

The second gap, which is the subject of the present paper, is the absence of decision
support methods for selecting the Al toolkit of design and development. None of the
methods considered contains a mechanism for choosing Al instruments at the various
stages of designing and building a MWICS, although the strategic choice among them
exerts a substantial influence on the cost, the schedule and the quality of the final
product.

4. Systematisation of Al instruments by stages of the design and development
lifecycle

The market of Al instruments for web development is heterogeneous not only
quantitatively: instruments nominally applied to the same task may belong to
fundamentally different paradigms of interaction between the specialist and the system,
since some accelerate the work of an engineer inside a conventional stack while others
replace substantial parts of that stack altogether. Systematisation is therefore performed
on two axes simultaneously: the lifecycle stage of application, and the class of the
instrument by the character of its intervention.

Five classes of instruments are distinguished. Al code assistants operate inside the
development environment of an engineer and generate, complete or refactor code while
preserving the conventional technological stack and full control over the codebase. No-
code and low-code Al builders generate a working web system from a natural-language
description or from a visual model, radically reducing the time to the first working
version at the cost of customisation depth and portability. Al instruments of design
generate or transform interface layouts, design systems and visual assets. Al
instruments of content generation produce and localise textual, visual and metadata
content, which for a MWICS is not an auxiliary but a core marketing function. Al
instruments of quality assurance generate test scenarios, perform automated regression
checks and detect accessibility and performance defects.

12
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Table 2.

Systematisation of classes of Al instruments by stages of the MWICS lifecycle

content operations

Class of Lifecycle stages of | Effect obtained Principal risk
instruments principal
application
Al code Implementation, Acceleration of Uneven quality of
assistants refactoring, routine coding; generated code;
technical lower entry hidden defects;
documentation threshold for dependence on the
unfamiliar parts of | reviewer competence
the stack
No-code and Prototyping, Radical reduction of | Limited
low-code Al implementation of |time to the first customisation;
builders the first release, working version and | vendor lock-in;

of the delivery cost

restricted scalability
and data portability

Al instruments
of design

Design of the
information
structure and the
interface

Fast generation of
layout variants and
of a consistent
design system

Visual uniformity;
weak connection
with the marketing
funnel of the specific
business

Al instruments
of content
generation

Design of content,
launch and ongoing
marketing
operations

Scaling of content
production and
localisation; support
of SEO operations

Loss of brand voice;

risk of factual errors;
search engine quality
policies

Al instruments
of quality
assurance

Testing, release
preparation,
operation

Broader regression
coverage; earlier
detection of
accessibility and
performance defects

False confidence in
coverage; limited
value for business
logic verification

Source: compiled by the author.

Of these five classes, two form the strategic poles of the decision and therefore
require particular attention in the model proposed below. Al code assistants preserve
the conventional engineering path and shift the trade-off towards customisation,
scalability and long-term ownership, at the price of a higher initial cost and a longer
schedule. Empirical evidence indicates a measurable increase in the productivity of
engineering teams from the use of such assistants [11; 12], although the reported
magnitude of that gain varies considerably with the type of task. No-code Al builders
shift the trade-off in the opposite direction: they minimise the time and the cost of
reaching a working system while limiting the depth of customisation, the integration
capability and the portability of the result. Between these two poles there is a hybrid

13
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approach, in which a builder platform carries the standard part of the system while the
business-critical modules are implemented in a conventional stack. The practical
problem consists in determining, for a given project, which of the three configurations
is preferable, and in doing so on the basis of reproducible criteria rather than intuition.

5. The decision support model for selecting Al instruments

The proposed model formalises the selection of a class of Al instruments as a
problem of matching the profile of a project with the reference profiles of the
alternatives in a normalised space of criteria. Let E be the set of stages of the design
and development lifecycle of a MWICS, and let A be the set of alternative classes of
Al instruments considered for the project as a whole. Let C be an ordered set of n
criteria characterising both the project and the alternatives.

The project under design is described by a profile vector, in which every component
is the normalised value of the corresponding criterion:

P=mlLp2 ...pn), pj€[0, 1], j=1,...n (1)

Every alternative class of instruments is described by a reference profile, that is, by
the configuration of project characteristics for which this class is the most appropriate:
R(ak) = (rik, v2k, ..., rnk), vik €0, 1], ak €4 (2)

The relative importance of the criteria is established by the analytic hierarchy
process [18]. Experts fill a matrix of pairwise comparisons of the criteria on the
fundamental scale, the vector of weights is obtained as the normalised principal
eigenvector of that matrix, and the result is accepted only if the consistency ratio does
not exceed 0.1. The weights obtained satisfy the normalisation condition that their sum
equals unity.

The degree of correspondence between the project and an alternative is measured
by the weighted Euclidean distance in the space of criteria:

d(P, R(ak)) =N(Zwj - (pj — rjk)?), j=1,...,n (3)

The recommended class of instruments is the alternative that minimises this
distance:

a* =arg min d(P, R(ak)), ak €4 (4)

An important property of the model is that it does not force a categorical choice
where the input data do not justify one. If the distances to the two best alternatives
differ by less than a threshold value, the model returns a recommendation of a hybrid
configuration instead of a single class:

if | d(P, R(a(1))) — d(P, R(a(2))) | <& then a* = hybrid (5)

where a(1) and a(2) denote the two alternatives with the smallest distances and the
threshold is set by the expert group, with a value of 0.05 used in the calculations below.
This rule protects the model against spurious precision: in a substantial part of real
projects the difference between the strategies is genuinely small, and an honest
recommendation in such a case is a combined configuration rather than an arbitrary
preference.

The second component of the model operates at the level of the individual lifecycle
stage: for every pair of a stage and a class of instruments an expert suitability estimate
is formed, and the recommendation for the stage maximises the product of that estimate

14
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and the global correspondence of the alternative to the project profile. This yields a

differentiated recommendation, in which, for example, content generation instruments

are advised for the content stage even when the architecture as a whole is built with a
conventional stack.

Table 3.

Criteria of the model and reference profiles of the alternatives

Criterion (a high value Weight |No-code AI| Al code Hybrid

means) Wj builder assistant | configuration
cl. Available budget (not 0.10 0.2 0.8 0.5
constrained)
c2. Time pressure (launch 0.12 0.9 0.3 0.6
date is critical)
c3. Functional complexity 0.18 0.2 0.9 0.6
(non-standard logic)
c4. Customisation 0.15 0.2 0.9 0.6
requirement (unique
experience)
c5. Scalability horizon 0.14 0.2 0.9 0.6
(growth of load expected)
c6. Engineering competence |0.13 0.2 0.9 0.6
(mature in-house team)
c7. Integration requirements |0.10 0.2 0.9 0.6
(many external systems)
c8. Content volatility 0.08 0.8 0.4 0.6

(frequent marketing updates)

Source: compiled by the author. Weights are obtained by the analytic hierarchy
process, reference profiles are formed by expert evaluation.

6. Illustrative application of the model

The operation of the model is demonstrated on three project profiles that represent
typical situations in the practice of designing marketing web-based systems.

The first profile, P1 = (0.3; 0.8; 0.3; 0.3; 0.3; 0.3; 0.2; 0.7), corresponds to a small
enterprise that requires a lead-generating marketing website with a tight launch
deadline, a limited budget, standard business logic and frequent content updates
performed by the marketing team itself. The second, P2 = (0.8; 0.4; 0.9; 0.8; 0.9; 0.8;
0.9; 0.5), corresponds to a large transactional MWICS with complex business logic,
numerous external integrations, substantial expected growth of load and a mature in-
house engineering team. The third, P3 = (0.5; 0.6; 0.6; 0.5; 0.6; 0.5; 0.5; 0.7),
corresponds to a medium-sized content and communication platform of an online
education provider, with moderate values on most criteria and an elevated volatility of
content.
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Table 4.
Results of applying the model to the illustrative project profiles
Project profile d to no- d to code d to Model
code assistant hybrid | recommendation
builder
P1. Lead-generating 0.095 0.572 0.282 No-code Al
website of a small builder
enterprise
P2. Large transactional |0.616 0.069 0.252 Al code assistant
MWICS with a
conventional stack
P3. Content platform of |0.326 0.341 0.068 Hybrid
an education provider configuration

Source: calculated by the author according to formulas (1)-(35).

The results are interpretable and correspond to the professional intuition of
experienced teams, which is a necessary although not sufficient condition of validity.
For P1 the distance to the no-code builder is roughly six times smaller than to the code
assistant; for P2 the relation is inverted with a comparable margin. P3 is the
methodologically interesting case: the two pure strategies are almost equidistant,
differing by 0.015, which is below the threshold, while the hybrid configuration is
markedly closer to the project profile. A model that returned a single pure strategy here
would be producing an artefact of rounding rather than a decision.

The value of the model is not that it replaces the judgement of the design team, but
that it makes the structure of that judgement explicit and reproducible. The weights of
the criteria and the reference profiles are stated openly and can be discussed, challenged
and adjusted for a particular organisation, whereas an intuitive decision leaves no such
surface for verification.

7. Conclusions

The study permits the following conclusions. First, marketing web-based
information and communication systems constitute a distinct class of design objects
for which a technological decision about the instruments of implementation is
simultaneously a decision about the boundaries of the marketing capability of the
system, which makes an engineering-only treatment of the instrument choice
inadequate.

Second, the analytical review of the established methods of designing digital
products shows that all of them, while well developed within their own domains, leave
two systemic gaps with respect to MWICS: the absence of a formalised correspondence
between marketing strategies and functional requirements, and the absence of decision
support for the selection of the Al toolkit of design and development.

Third, the modern Al instruments of web development may be systematised into
five classes according to the character of their intervention in the lifecycle, of which
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no-code Al builders and Al code assistants form the strategic poles of the decision,
with a hybrid configuration between them.

Fourth, the proposed decision support model formalises the selection of a class of
instruments as the minimisation of a weighted Euclidean distance between the
normalised profile of the project and the reference profiles of the alternatives, with the
weights of the criteria obtained by the analytic hierarchy process and with an explicit
threshold rule that returns a hybrid recommendation when the pure strategies are not
distinguishable by the input data.

Fifth, the illustrative application of the model to three typical project profiles
produces interpretable recommendations and demonstrates the practical value of the
threshold rule for the intermediate case.

The directions of further research consist in the empirical validation of the
reference profiles and the criteria weights on a sample of completed web projects, in
the extension of the model to the stage level with a full suitability matrix, and in the
integration of the proposed model with the model of correspondence between
marketing strategies and website functionality, which together are intended to form an
integral information technology of designing marketing web-based information and
communication systems.
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The design of a recommendation system that assists family physicians in making
clinical decisions is presented. The system analyzes patient symptoms and medical data
to provide recommendations for laboratory tests. It is based on a multilayer perceptron
model and includes a module that explains the rationale behind the recommendations.
Such an architecture can improve the quality of primary care and assist physicians in
their daily practice.

Keywords: recommendation system, clinical decision support, family physician,
artificial intelligence, multilayer perceptron.

In the modern world, everything is developing at a rapid pace, and medicine is no
exception. During their work, family doctors must analyze a large amount of medical
information, including patient symptoms, test results, medical history, and clinical
recommendations. The doctor needs to make a decision as quickly as possible, because
of the large number of patients and, accordingly, there is a risk of missing important
information or prescribing unnecessary laboratory tests. To address these problems,
clinical decision support systems have been developing that make the work of doctors
easier: they help analyze symptoms and provide recommendations [1].

An analysis of existing medical recommendation systems that use machine learning
methods to predict diseases or select a specific treatment method was conducted. One
example of the use of neural networks in medicine is the study by Yan et al. The authors
of this article developed a medical decision support system based on a multilayer
perceptron for the diagnosis of heart diseases diagnosis. The model used 40 input and
five output neurons, these five neurons correspond to five diseases. 352 medical
records were used for training and testing, and the obtained diagnostic accuracy
exceeded 90% [2]. Gomez-Cabello et al. conducted an analysis of the practical
application of Al-based clinical decision support systems in primary care. The authors
analyzed 421 publications, but only six of them met the established criteria. In the
analyzed works, decision support systems were used for diagnosis, providing
recommendations for the management and treatment of patients, and for predicting
possible complications [3]. However, most systems have one common drawback - they
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work like a "black box". Tjoa and Guan conducted an analysis of approaches to
explanatory artificial intelligence and their use in the medical field. The authors note
that explainable Al is important, but the principle of operation of complex “black box”
nature of complex models remains a problem [4]. Input data is provided and the answer
is received, but why such recommendations were given is unknown. Accordingly, the
system does not inspire confidence in doctors because they do not understand why such
a result was obtained, in this case, a disease or a certain list of recommended laboratory
tests. I would like to add that existing recommendation systems are usually aimed at
solving problems of narrow specialization, that is, they work only in one medical
direction, so these systems are difficult to use for family doctors [1].

The aim of this work is to design the architecture of a recommendation system,
with the help of which the doctor will be able to prescribe laboratory tests faster,
knowing the patient's symptoms. The system should not replace the doctor, it should
act as an assistant, that is, receive patient data, analyze these data and offer
recommendations for further actions with explanations. The final decision regardingthe
treatment plan remains with the doctor.

This system consists of several modules that are interconnected. First, the doctor
enters information about the patient: symptoms, previous illnesses and laboratory tests.
This information must necessarily go through the stage of processing - during this
stage, the data is converted into a special format for working with a machine learning
model. Then the prepared data is transferred to the prediction module, which generates
recommendations and explanations for them.

A multilayer perceptron (MLP) was used to build the machine learning model. This
model is well suited for classification tasks and allows the model to find dependencies
between patient symptoms and possible recommendations. MLP has other advantages:
it has a fairly simple structure, learns quickly, and can work effectively with small
datasets.

A feature of the proposed system is the module for explaining recommendations,
1.e. the doctor receives not only a list of recommendations, but also an explanation of
why the system gave such a recommendation. Thanks to this, the system becomes more
understandable for users and inspires greater confidence in the results obtained. The
presence of an explanation in the medical field is very important, since any decision
must be justified.

During the design of the system, it was determined that all components and
modules should work sequentially, transferring information from one stage of analysis
to another. The main components and modules are data input module, database,
information preprocessing module, machine learning module and recommendation
generation module. This approach simplifies the stages of system development.

A very important point is that the system does not make final decisions the system
analyzes the received data and offers certain recommendations. The doctor can agree
with these recommendations or adjust them according to knowledge or experience.

Thus, as a result of the work, a general architecture of a recommendation system
for clinical decision-making was created. An analysis of existing recommendation
systems was conducted, the main modules were identified and the interaction between
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them was described. In the future, it is planned to train the model on a larger dataset
and evaluate the accuracy of the obtained recommendations in real conditions.
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KOHTAMIHAIIA TECTOBUX HABOPIB SIK 3AI'PO3A
JOCTOBIPHOCTI ONIHIOBAHHA A'EHTHUX
CUCTEM

Kuceaesuu Bosogumup BosioaumupoBuy

aCHUCTEHT Kadeapy KOMI IOTePHUX HayK Ta 1HGOpMAIIHHUX TEXHOJOT1H
XKutomupcrkuii gepxaBHull yHiBepcuTeT iMeHi [Bana dpanka,
VYkpaina

IMocTanoBka npodaemu. OLiHIOBaHHS MPOTPAMHUX CHUCTEM Ha OCHOBI BEIHKHUX
MOBHHUX MOJIEJIEH CIUPAETHCS MEPEBAKHO HA BIAKPUTI HAOOPH 3aaad, pO3MIIIEHI Y
nyomyHux penosutopisx. Hadip SWE-bench, sxuii mictuts 2294 3agaui 3 peaabHUX
3BITIB PO J1€(PEKTHU Ta BIAMOBIIHUX 3AMMUTIB HA 3TUTTS 3 12 MOMYJISpHUX PENIO3UTOPIIB
MoBoro Python, Ha MOMEHT omnpuiItofHEHHs JaBaB Halkpamui pesynbraT 1,96
BiJICOTKa po3B’s3anHux 3amay g mojeni Claude 2 [1]. Iloka3Huku, 3asBieHi Ha
MOXIJTHUX MIMHOKHHAX TOIO CaMOoro Habopy, 3a HACTYIIHI pOKU 3pOCIIU Ha MOPSAOK,
1 caMme Ll YKclia BUKOPUCTOBYIOTh SIK CBIUEHHS MPAKTUYHOI MPUIATHOCTI ar€éHTHUX
cucteM. Jlkepesio CyMHIBY MOJISTae B TOMY, IO Pa3oM 13 MOKA3HUKOM 3MIHWINCS U
YMOBHU BHMIPIOBAHHA: ()OPMYJIIOBAaHHS 3a/ay, TECTH Ta KAaHOHIUHI BUIIPABJICHHS
3QJIMIIAIOTHCS Y BIAKPUTOMY AOCTYII IPOTATOM YChOI'O MEPIOY, 3 SKOr0 30MparOTh
HaBYaJbHI KOPIYCH HACTyIHUX IIOKOJIHb Mojened. ToMmy mnpHpicT MOKa3HUKA
JOTyCKa€e IOHAWMEHINIE JBa HECYMICHI TJIyMadeHHs, a caMe 3POCTaHHS 3/1aTHOCTI
pO3B’s3yBaTM HOBI 3a/Jayl Ta 3pOCTAaHHA YacTKM 3aJay, BIATBOPEHUX 13
3amnam’siITOBaHOro. PO3pi3HUTH 1l TIyMadyeHHs 3a MiJCYMKOBUM YKMCIOM HEMOKJIUBO,
OCKUJTbKM YMTa4 IMyOJIiKallli He Mae AOCTYIY Hi JO HAaBYAJIbHUX JAHUX MOJEINI, Hl 0
MOBHUX TPAEKTOPi BUKOHAHHS areHTa.

AHaJi3 ocTraHHiX AociaimkeHb. HaBemeHi mam 4YHCIOBI OIIHKH TEPEBAXKHO
moXoaTh 13 mpenpuHTiB [1; 2; 3; 4; 5; 6; 7; 8; 9], Tomy iX Ciia TpakTyBaTH SK
MoTepe/iHl, 10 3aBEpIICHHS pelieH3yBaHHA. [IpsiMi o3Haku 3amaM’sSiTOBYBaHHS Ha
HaWTMOMIMPEHINIOMY Ha0opl 3amad 3 mporpamMHoi 1HXKeHepii 3adikcoBaHO B
perien3oBaHoMy aociipkeHHi [10]: Momeni HAMBUIIIOTO PIBHSA BU3HAYAIOTh IUISIX JI0
¢aiiny 3 1eeKTOM 3 TOUHICTIO /10 76 BiJICOTKIB, MAIOUH JIMIIIE TEKCT 3BITY PO AePEKT
1 HE Malouu JOCTYITY 10 CTPYKTYPH PEIIO3UTOPIO, TO1 K Ha 3a/1a4ax 13 perno3uTopiib,
HE BKJIIOYEHHUX J0 HabOpy, Ta cama TOYHICTh HE MepeBUIlye 53 BIACOTKIB; MiJ 4Yac
BIITBOpPEHHS (DYHKIIIN AOCHIBHA MOAIOHICTh 32 MEPEKPUTTIM I’ SITUTpaM Jocsrae 35
BijicoTKiB Ha migMHoxkuHax Verified 1 Full mpotu 18 BigcoTKiB Ha CHOpiTHEHUX
Habopax. Hesanexuuii nepernsg toro camoro Habopy [11] mokazas, mo 32,67
BIJICOTKA YCHIIIHUX BUIPABJICHb OAHOIO 3 TOIIMPEHUX AareHTIB MICTATh BUTIK
po3B’si3Ky y camomy dopmyiaoBaHHI 3amadi, a 31,08 BijcoTka 3apaxoBaHUX
BUIPABIICHb € TMIJO3PUIMMH dYepe3 caabki TEeCToBl HAOOpHW; MICHsS BUITyYCHHS
nedeKTHUX 3a7a4 MOKa3HUK po3B’s3aHHs BmaB 3 12,47 no 3,97 BincoTka, mpuaomy
nmoHaa 94 BiACOTKH 3a7a4 HAOOPY CTBOPEHO paHillie 3a J1aTy BiJCIKaHHS HaBYAIBHHUX
nanux. MacmTaOHe BUMIpIOBaHHS BUTOKY Ha 83 Habopax 3ajad 3 IpOrpamHOi
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1mkenepii [2] nae cepenni xoedimientu 4,8, 2,8 1 0,7 BiacoTka A HaOOpiB MOBaMU
Python, Java 1 C abo C++, npoTe okpeMi HaOOpU MarOTh 3HAYHO BHIL 3HAYEHHS,
3okpema QuixBugs 100 BigcotkiB 1 BigCloneBench 55,7 BinmcoTka, ToOTO BUTIK €
KOHIICHTPOBaHUM, a HE PIBHOMIPHO pO3MOJiIIeHUM. YyTIMBICTH PEUTHHTIB [0
nepeOy10BH 3aj1au Moka3zaHo Ha 51 mozeni [3], e mepexi Bif CTaHIApTHOTO Ha0OPy
710 33]1a4, OTPUMaHUX KEPOBAHOIO MYTaIlI€I0 YMOB, Jla€ cepeaHe naainas 39,4 BijicoTka
3 po3kuaoMm Bix 19,6 nmo 47,7 BiAcoTKa Ta PI3KI 3MIHH MOPSAKY MOJICIICH.
KonTtponsoBanuii moBTopHUi Habip apudmeTnanmx 3ana4 [4] mae mamaiHHS TOYHOCTI
710 8 BIICOTKIB, TO3WUTHUBHUK 3B’S30K MK IMOBIPHICTIO TMOPOKEHHS MOICIIIIO
NPUKIATy 3 BUXITHOTO HAa0Opy Ta PO3PUBOM Y TOKa3HUKax (KBaapaT Koe]ilieHTa
kopeirii Cnipmena ctanoButh 0,36), 1 BoJHOYAC MiHIMAJIbHI O3HAKU TIEPEHABYAHHS
JUTSI YaCTUHH TIePEIOBHUX MOJIETICH, TOOTO PU3HK € CYTTEBUM, ajie HE YHIBEPCATBHHM.
SIK KOHCTPYKTUBHY BIAMNOBIAb 3aIIPOIIOHOBAHO BUMIPIOBAHHS HA 3a/1a4ax 3 BIJOMOIO
natoro myoOmikaii [5], ne HaOip 3 400 3agau, onpuiatogHeHux 3 TpaBHa 2023 1o
TpaBeHb 2024 poky Ha TPHOX IIATPOpPMax 3MarajibHOro MporpamMyBaHHS, J1aB 3MOTY
oiHuTH 18 6a30BUX 1 34 MoeINi, JOHABUEHI HA IHCTPYKIISIX 3 KOHTPOJIEM 32 YaCOM.
Hedextn camux HaOOPIB 3a7a4, HE TIOB’sI3aH1 3 MPOTIKAHHSM, OILIIHEHO Ha KOPITYCl 3
168 HabopiB y nAeB’STH JAOMEHax [6]: KputuuHi mpoOJeMu (HEOTHO3HAYHICTh
MOCTAaHOBKHU, KOH(MIIIKTH CEepeOBUIIA BUKOHAHHS, HEKOPEKTHI €TaJOHHI BIIMOBIIL)
BUSIBJICHO Yy TOHan 25,7 BijcoTKa 3aaad, a ¢GuibTpaiis nedeKTHUX 3a1ad 3MiHIOE
PEUTUHTH MoJeNield 1 MIJBHILYE CEPEIHI0 MPOAYKTHUBHICTh Ha JBOX MOIIMPEHUX
Habopax Ha 9,9 1 9,6 BigcoTka. OKpeMo Ciij BIA3HAYUTU MEXK1 IHCTPYMEHTAIBHOIO
BUSIBJICHHS] KOHTaMiHalli: cucTeMaTuuHuid neperiian S0 myOumikaniii BAOKPEMHUB BICIM
KaTeropiil MpHUITYIICHb, Ha SKUX OYIyIOTh METOAW BHUSBIICHHS, 1 MOKa3aB, MO TPH
NepeBipeHi NPUITYIIEHHS Aal0Th PE3yIbTaTH, OJU3bKI JO BUMTAIKOBOTO BragyBaHHs, Ha
JaHUX TIONEPEIHBOTO HaBUaHHA [12]; TOM caMuil BUCHOBOK OTPUMAHO JJIsl aTak Ha
BU3HAUCHHS HAJIEXKHOCTI JI0 HaBUaJIbHOI BUOIpKU HA MoAessx Biag 160 MinbioHIB 10
12 MIiTbSIpIIB MapaMeTpiB, J€ BHUAUMA BPa3JIHUBICTh IOSCHIOETHCA 3MIIICHHAM
PO3MOIITy MK YaCOBMMH Jlala3oHaMHd BHOIPOK, a HE BJacTUBICTIO mojaem [7].
MeTomosoriyH1 HACTAaHOBH sl HA0OPIB 3a/1a4 3 MporpaMyBaHHs [8] Ta y3romKeHun
MepesTik BUMOT 70 3BITYBaHHS B JOCIIKEHHIX HAa OCHOBI MaIlIMHHOTO HaB4YaHHS [13]
(GOpMyITIOI0Th BUMOTH JI0 YKJIaJadiB HAOOpIB 1 aBTOPIB €KCIEPUMEHTIB, a OTJIS
CKJIaJly PeUTHHTOBUX TabMIb [9] mokasye, 1o cepen 79 3anuciB ogHIET TIIIMHOKUHA
Ta 133 3anuciB 1HIIOT TEPEeBaXKa0Th 3aBKU BiJ] IHIYCTPIi 13 3aKPUTUMH MOJIEIISIMH, 1110
JI0IATKOBO 0OMEXKY€E MOKIIUBICTh 30BHIIITHLO1 MTEPEBIPKHU.

Merta. Meta poOoTH noJjsirae B o0y 10B1 1arHOCTUYHOTO IHCTPYMEHTA, IKUH J1a€
3MOTYy YMTa4€eBl MyOJIiKaIlii OLIHUTA PU3UK KOHTaMIHallli TECTOBOTO HA0OPY B UyKOMY
EKCIIEPUMEHTI, HE MalO4H JOCTYIY Hi 10 HABYAIBHUX JaHUX MOJIEN1, Hi JI0 BHYTPIIIHIX
apredakTiB ekcriepuMeHTy. [ Iboro moTpiOHO BUOKPEMUTH MEPENTIK 03HAK PUBHKY,
Kl MOYKHA BUSIBUTH B TEKCTI myOJiikariii, chopMyIroBaTH MiHIMAQJIbHI BHUMOTH [0
3BITYBaHHS, 3a SIKUX PU3UK CTAa€ OIIHIOBAHUM, 1 3a()iKCyBaTH YMOBY OIlIHIOBAHOCTI.
Pob6oTta npogoBxye JiHIIO MOMEPEeNHIX AOCTIKEHb aBTOpa MO0 BiATBOPIOBAHOCTI
OIIHIOBAHHS areHTHUX CHUCTEM, MEPEHOCSYM PO3TIIAJ 3 IUIOIMIMHHU TMOBTOPIOBAHOCTI
OKPEMHX 3aMyCKiB y MIIOMIMHY JOCTOBIPHOCTI camMoro Habopy 3aay.

23



COMPUTER SCIENCE
SUSTAINABLE DEVELOPMENT AND SCIENCE: INTERDISCIPLINARY APPROACHES
AND SOLUTIONS

Buksiaa 0ocHOBHOT0 MaTepiay. 3anpormoHOBAHO MEPEITIK 3 JECATH O3HAK PU3UKY
KOHTaMiHallii, 3rpyloBaHUX Yy TPU KaTeropii 3a TUM, SKWUW CKJIAAHUK MyOJikarii
noTpiOHO mpouuTatu Juisi mnepeBipku. [lepury Kkarteropiro yYTBOPIOIOTh O3HAKU
MOXO/IXKEHHSI Ta YaCOBOTO CITIBBIIHOIIIEHHS Habopy 3aaa4 1 Mojeni. O3Haka 1 mossrae
B TOMY, 1110 JlaTa ONPHIFOAHEHHS HAa0Opy 3a7ad Mepeaye OTOJIOMICHIH AaTl BiICIKAHHS
HaBYAJIbHUX JIAHUX BUKOPUCTAHUX MOJIEJICH; 3a BIACYTHOCTI y TEKCT1 Xoua O OJHI€ET 3
X JaT O3HaKy CJiJi BBa)KaTU HAsBHOIO, OCKUIBKU MEPEBIPKY YHEMOKIIUBIEHO.
O3Haka 2 mosiArae y nmoxo/pKeHHI 3a/1a4 3 HEBEJIMKOT0 YHCIia MOMYJISIPHUX BITKPUTHX
PEno3uTOPIiB, 3aiKCOBAHUX IO AATH BIACIKAHHS, IO MATBEPHKEHO OIIHKOIO IMTOHA]
94 BincOTKM 3a/1a4, CTBOPEHUX JIO L€l AT, AJI1 OJHOTO 3 Haly>KMBaHIIINX HAOOPIB
[11], Ta KOHIEHTpaIli€l0 BUTOKY B OKpemux HabOopax [2]. O3maka 3 momsrae y
BIJICYTHOCTI PpO3JUIBHOTO TOKa3HMKA J/JIA 3aJad, CTBOPEHUX 10 1 Micas JaTu
BIJICIKAHHS, TOJ1 SIK PO3/1JIbHE BUMIPIOBAHHSA 32 JaTOI0 € TEXHIYHO JOCSKHUM [5], a
PO3pHUB MK BUXITHUM 1 KOHTPOJIBHUM HAOOpaMu BUMIPIOBaHUM [4].

Jpyry KaTeropito yTBOPIOIOTh O3HAKH, SIKI CTOCYIOThCA 3MICTY 3aJ1ayl Ta BUTJISTY
po3B’s3Ky. O3Haka 4 MoJArae y HasBHOCTI y (pOPMYJIIOBAaHHI 3a/1a4l MOKJIUKAHHS Ha
myOJIYHUN PENO3UTOPI, 3BIT MPO AePEKT abo 3alUT HA 3IUTTS, 1€ BXKE MICTUTHCA
KaHOHIYHE BUIIPABJICHHS, 110 BUABJICHO MPUOJIM3HO Y TPETUHI 3apaX0OBaHUX YCIIITHUX
BunpasieHsb [11]. O3Haka 5 mossirae B aHOMaJIbHO BUCOKIM YacTIll TOYHUX 200 Maiike
TOYHMX 30IriB 13 KAHOHIYHMM BHIIPABIICHHSAM, 30KpEMa Yy BHCOKOMY MEPEKPHUTTI
I ITUTPaM, K€ JJi1 KOHTaMIHOBAHMX MIIMHOKHH YJBIUl MEPEBUIIYE 3HAYEHHS Ha
cnopigHeHux Haoopax [10]. O3Haka 6 nossirae y BiJICyTHOCTI POMIXKHUX KPOKIB, K1
MOSICHIOIOTh PO3B’SA30K: areHT ojpa3y HasuBae (Qaiin, ¢yHkiito ado psgok 0e3
JIarHOCTUYHUX 1M, TOJI SIK Taka caMa 3JaTHICTb 3HUMKAE Ha 3aJladax 1mo3a Habopom
[10]. O3naka 7 mnojsArae y BIJUYTHOMY TMaJiHHI IOKa3HHWKA MICIS HE3HAYHOI
nepeOynoBu (OpPMYJIIOBaHHS 3ajadi, M0 JJIsi MyTOBAaHMX HAOOpPIB CTAaHOBUThH Y
cepeanromy 39,4 Bincotka [3].

TpeTio Kareropiro YTBOPIOIOTH O3HAKM MPOTOKOJY BHUMIiptoBaHHsA. O3Haka 8
MOJISITa€ y BIZICYTHOCTI KOHTPOJIFO HAa MPHXOBaHI a00 HOBOCTBOPEHIN IMiJIMHOXKHUHI
3a/1a4, ToOTO B TOMY, 1110 BC1 UKCIIa OTPUMAHO JIUIIE Ha BiIKpUTOMY Habopi [5]. O3Haka
9 monsirae y BIACYTHOCTI MOBIJOMJICHHSI TIPO KOHTPOJIb SIKOCTI 3a/lay 1 CUJIU TECTIB,
Mompu Te, IO YacTKa AePEeKTHUX 3aBJaHb y Habopax MepeBullye 4yBepTh [6], a
¢binpTpallisi CyTTeBO 3MiHIOE MOKa3HUK [11], 1 monpu HasBHICTh TOTOBHX HACTAaHOB 3
nepeBipHuMU TyHKTamu [8]. O3naka 10 mossrae y 3BITYBaHHI €IMHOTO 4ucia 0e3
PO3IOLTY 3a CKJIAHICTIO, JTATOK0 CTBOPEHHS 3a/1a4l Ta YUCJIOM CIIPOO, 110 CyNepeUnTh
Y3rOJDKCHUM BHUMOTAaM JO 3BITYBaHHS B JOCHIDKEHHSX Ha OCHOBI MAaIIMHHOTO
HaB4aHHs [13] 1 HE KOMIIEHCY€EThCS 30BHIIIHIM MEPETIsSI0M PEUTHHTOBOT TaOIHII, JI€
MepeBaXXaloTh 3aKPUTI KOMEPIIiHI po3B’s3ku [9]. 3BeieHHS 03HAK 1 CITOCO0IB IXHBOT
MEepEeBIPKU 3a TEKCTOM ITyOutiKaii mogaHo B Tad. 1.
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Tab6aunus 1. O3Haku pU3MKYy KOHTaMIHAIII] Ta croci0 iXHBOI MEPEeBIpKH 3a

TEKCTOM IyOJTiKaIii

O3Haka pu3uKy Sk nepeBipuTH 32 TEKCTOM NMyOJdiKaIii IigcraBa
Habip crapmmii 3a [TopiBusTH naty Habopy i naty Biacikanus | [1; 11]
MOJIETh JTAHUX
By3bke koo [IpounTaTy onuc NOXOMHKEHHA 3a1a4 [1; 2]
MOMYJISIPHUX
Pemo3uTOopiiB
Hewmae moainy 3a natoro | [llykaTu po3aisibHI MOKa3HUKH 33 YaCOM [4; 5]
3ajadi CTBOPEHHS
[Ipotikanus po3s’s3ky | [lepeBiputu npukian GopMyIIOBaHHS Ha [11]

y hopMyJTtOBaHH1 MTOKJIMKAHHS

30ir 13 KAHOHIYHUM [lykaTu OLiHKY IOCTiBHOT'O EPEKPHUTTS [10]

BUIIPABJICHHSIM

VYemix 6e3 mpomikaux | [lepeBipuTu HasiBHICTH OIMyOIiKOBaHUX [10]

KPOKIiB TPAEKTOPIH

[Mapinns micns [lykatu pe3yapTaT Ha MyTOBaHUX 3a1ayax | [3]

nepe0y1I0BU YMOBU

Hewmae 3atemuenoi [TepeBipuTH CKIaJ KOHTPOIBHOTO HAOOPY [5]

MIIMHOXHUHU

Hemae nepeBipku Hlykatu nepenik BUITyYeHHX 3a/1a4 [6; 8]

SIKOCTI 3a/a4 1 TeCTiB

€une 3BeneHe ynuciio | [lepeBipuTy pO3MOILT 32 CKIQIHICTIO 1 [9; 13]
cripobaMu

Jlxepeno: po3poOka aBTopa

[TobymoBaHO TaKOX MEepesiK MiHIMAIBHUX BUMOT JI0 3BITYBaHHS, BAKOHAHHS SKHX
poOUTH PU3MK KOHTaMIHAIII1 OlliHFOBaHUM. [lepiia BuMora nomsirae y 3a3HaueHH1 JaTH
BIJICIKAHHSI HABYAJIBHUX JIAHMX 1 TOYHOI BepcCii KOKHOI BUKOpUCTaHOi Mozeni. Jpyra
BHMOT'a NOJISITA€ y MOJAaHHI Pe3yJIbTaTy OKPEMO JJIsl MiJIMHOKMHHU 3a]1a4, CTBOPEHUX
IICIIA ITI€T 1aTH, 32 €IMHUM JIJIE 000X M1IMHOXHH MPOTOKOJOM. TpeTss BUMOTa IoJIsrae
y (¢ikcamii ToO4HOI Bepcii HaOOpy 3adad 1 TMepeiaiky BHIYYEHHMX 3aJad 3
OOTPYHTYBAHHSIM BWJIYYEHHS [JIs1 KOKHOI 3 HHX. UeTBepTa BUMOTa TMOJATAE Y
myOJIIKyBaHH1 MIOBHUX TPAEKTOPiil BUKOHAHHS, & HE JIMILE MiJCYMKOBOIO MOKAa3HUKA,
OCKIJIbKH CaMe TPAEKTOPIs Aa€ 3MOTY MOOAUYUTH BIJICYTHICTh J1arHOCTUYHHUX KPOKIB.
II’ara BuMoOra mossirae y 3a3HadyeHHI 4ucia CpoO Ha 3aaady 1 mpaBuia BUOOpY
HalKpaloi cripoOu, 00 0€3 bOro MNOKa3HUK He OpPIBHIOBaHMM M1k poboTamu. [Ilocta
BUMOI'a TIOJSITa€ y TOBIIOMJICHHI NapaMeTpiB BHCHOBYBAaHHS Ta PO3KUAY MIXK
MOBTOPHUMH 3aIlyCKaMH, OCKIJIbKM BapiaTMBHICTH 3allyCKiB BIUIMBA€ Ha MiJCYMKOBE
YHCIIO.

Caia migKpeciuTy pi3HULIIO MK YCYHEHHSM 1 OL[IHIOBaHICTIO pu3uKy. [lepeniueni
BUMOTM HE 3MEHIIYIOTh YacTKH 3amaM’siTOBAHOTO B MOJENl Ta HE OYHUIIYIOTh
HaBYaJbHI JIaHl, TOOTO HE YCYyBalOTh KOHTaMiHAIIIIO. [xHst mist mossirae y TIepeBeJICHH1
HEMPO30POro YKCia y BEITUYHMHY, JUIS KO YMTad MOXe MOOYAyBaTH HIDKHIO OIIHKY
BUKpUBIeHHS. Po3paxoByBaTH Ha i1HCTpYMEHTaJbHE yYCYHEHHS TaKOX HE BapTo, 00
METO/IM BHUSIBJICHHS KOHTaMiHAIll CIIMPAIOTHCS HA MPUIYIIEHHS, TepeBipKa IKUX Ja€
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pe3ynbTaTd, OJu3bKi 10 BUMaAKoBOro BragyBaHHs [7; 12]. Chopmynp0BaHO YMOBY
OITIHIOBAHOCTI: PU3UK KOHTaMiHAIlli € OIIHFOBAaHUM TO/I1, KOJHM 3BIT Ja€ 3MOTY, I0-
nepIie, BIATBOPUTH MO HAOOPY 3a/1a4u Ha MIMHOKMHU 3a JIaTOI0 CTBOPEHHS 3a/1a4i
BIJIHOCHO JIaTH BIJICIKaHHS HaBYAJIbHUX JaHUX KOXKHOI BUKOPHUCTAHOI MOJENI, 1, MO-
JIpyre, MPOYMTATH IMOKA3HMK OKPEMO Ha MI3HIMINA MIAMHOXHHI 3a THUM CaMUM
npotokosioM. OOUABI YaCTHHU € HEOOXITHHUMHM: Tepiia 0e3 APYroi Jae JUIIE OIMUC
JaHUX, Apyra 0e3 Mepiioi He MiJJaeThcs TepeBipii unTadem. IlyOumikaris, ska He
BIJIMTOBIIa€ Tiii YMOBI, HE JIa€ MiJACTaB TAYMAYUTH CBiM MOKAa3HUK SK Mipy 3AaTHOCTI
PO3B’s3yBaTH HOBI 3aa4i, HE3JICKHO Bij] aOCOTIOTHOTO 3HAYEHHS MTOKAa3HUKA.

OoMme:kenHsi. POO0Ta He MICTUTD BIIACHOTO €KCIIEPUMEHTY: MEpeTiK 03HaK 1 BUMOT
noOy/I0BaHO Ha OIpAIfOBaHH1 YY>KUX BUMIPIOBaHb, 1 HOT0 MPOTHOCTHYHA CHJIa 11010
KOHKPETHOT MyOJTiKallii He MepeBipeHa. Y cl YUCIIOBI 3HAUYCHHSI B3SITO 3 ONpPallbOBaHUX
JOKEpeIt, 30KkpemMa 3 ipenpuHTiB [ 1; 2; 3; 4; 5; 6; 7; 8; 9], TOoMy BOHH MOXYTh 3MIHUTHUCS
MICJIST PElEH3yBaHHS, a YaCTMHA 3 HUX CTOCYEThCS OKpPEeMHUX HAOOpIB 3ajady 1 HE
MEePEHOCUTHCS Ha 1HII JoMeHU. O3HAKU HE € B3aEMHO HE3aJIC)KHUMH, 1 3aIIPOTIOHOBAHE
TpyINyBaHHS y TpU KaTeropii € kiacudikalliiHuM MPUIYIICHHSIM, a HE pe3yJbTaToOM
(dakTopHOro aHami3y. Barosi koedilieHTH 03HaKaM HEe MPUITUCAHO, TOMY MEPeTiK J1ae
AKICHUW, a HE YHUCIOBUU PIBEHb PU3UKY, 1 HE Jla€ 3MOTU OIIHUTU WMOBIPHICTH
MMOMUJIKOBOTO ~ 3apaxyBaHHA JOOPOCOBICHOI MyOjikaimii 70 Tpynu PpHU3HKY.
CraTucTUyHOI MEePEeBIPKU 3B’SI3KYy MK HAsBHICTIO O3HAK 1 BEJIMYMHOIO 3aBUILEHHS
MOKa3HUKAa HE BUKOHAHO, OCKUIBKHM [JI1 IbOro MOTpiOHAa BuOipka myOsikaiii 3
BIJIOMOIO ICTMHHOIO BEJIMYMHOI0 KOHTamiHaiii. BubOipka ompaiboBaHUX KEpes
oOMesxeHa aHTTIoMOBHUMU npausgMu 2023—-2026 pokiB 3 IEPEBAKHOIO OPIEHTALIIEIO HA
3a/layl MpOTrpaMHOI 1HXKEHEepli Ta TeHepauli KOy, TOMY BHCHOBKM IIOAO I1HIIMX
MpeMETHUX 00JIaCTe € TIMOTEeTUYHUMH. ¥ MOBA OLIIHIOBAHOCTI € HEOOX1JTHOMO, ajie HE
JIOCTaTHBOIO 1 JOCTOBIPHOCTI: 1i BUKOHAHHS HE 3axXWIA€ BiJ 1HIIUX JKEpes
BUKPHBJICHHS, 30KpeMa B1J] 1e(PEKTIB CaMHUX 3a/1a4 1 C1a0KUX TECTIB.

BucnoBku. IToka3HUKM areHTHUX CHUCTEM BHUMIPIOIOTH Ha BIAKPUTHX HaOOpax
3a/1a4, sIKi MOTPAIUIAIOTh Y HaBUaJIbHI KOPIYCHU MOJIEIICH, TOMY TIPUPICT MOKa3HUKA HE
€ CaMOJIOCTaTHIM CBIIYCHHSM TIOJIMIICHHS 3JaTHOCTI PO3B’SI3yBaTH 3ajadvi.
3anponoHOBAHO TEpeNiK 3 JeCATH O3HAK PU3MKY KOHTaMiHallii, 3rpyrnoBaHUX 3a
MOXO/DKEHHSM Ha0O0py, 3MICTOM 3ajadi Ta MPOTOKOJOM BHUMIPIOBAHHS, KU YUTad
MOKE 3aCTOCYyBaTH 10 4Yy»Xoi myOsikaiii 0e3 AOCTymy /A0 HaBYAJIbHUX JaHUX.
[ToOynoBaHO mepelniK MECTH MiHIMaIbHUX BUMOT JO 3BITYBAaHHS 1 C()OPMYIHOBAHO
YMOBY OLIIHIOBAHOCTI, 32 SIKOIO PU3HUK € OI[IHIOBAaHUM JIMILIE TOJI1, KOJIU 3BIT J1a€ 3MOTY
BIITBOPUTH MOJILI 33/1a4 3a JATOK CTBOPEHHSI BITHOCHO JAaTH BIJCIKAHHS HaBYAIbHUX
JAHUX 1 TIOKa3ye pe3ysiabTaT OKPEeMO Ha MI3HIIIN MiAMHOXHHI. Po3mexyBaHHs
YCYHEHHS 1 OI[IHIOBAHOCTI PU3UKY € KJIIOYOBHUM JIJISi TIIYMAy€HHS OITyOJIKOBAaHUX
YuceN, OCKUIbKM 1HCTPYMEHTaJIbHE BUSIBJICHHS KOHTaMiHAIlll Hapa3l He 3a0e3neuye
HaJIHHOTO pe3ynbrary. [lomanbin JOCTiHKEHHS AOIITFHO CIPSIMYBATH Ha TIEPEBIPKY
MEepeNiKy O3HaK Ha pPEnpe3eHTATUBHIM BHOIpIl MyOmiKaiid 1 Ha NPUIUCYBaHHS
O3HAKaM Bar 3a IXHbOIO JIIaTHOCTUYHOIO CUJIOIO.
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TIBPUJHUIA OIAXIT PARETO-NASH-MPC JJI51
BATATOKPUTEPIAJILHOT'O PO3MOJLTY
HABAHTAKEHDL Y CMAPT-BY/IMHKAX

Kpect'aninos 1. O.,

acmipaHT Kadeapu KOMIT I0TEpHUX HAyK

JlepaBHUM YHIBEpCUTET 1HPOPMAIIITHO-KOMYHIKAI[ITHIX TEXHOJIOT1H,
03110 Kwuis, Ykpaina

Karkos IO. 1.,

J.T.H., OLIEHT, Tpodecop Kadenpu KOMIT IOTEPHUX HAYK

JlepxaBHUi yHIBEepcUTET 1HPOPMAIIHHO-KOMYHIKAIIIMHIX TEXHOJIOT1M,
03110 Kwuis, Ykpaina

AKTyaJbHICTh 1Npo0JeMH Ta mocrtaHoBka 3amauvi. CydacHi cHCTEMH
«PO3YMHOTO OYJIMHKY» MEPEXOAsTh BlJ MPOCTUX ABTOMATH30BAaHUX CIIEHAPIiB /0
CKJIaJHUX OaraToareHTHUX €KOCHCTEM 13 BIJHOBIIOBAHUMH JIKE€pEIaMHu EHEprii.
3pocTaHHs KIJIBKOCTI 1HTEJIEKTYaJbHUX MPUCTPOIB Ta HEBU3HAYEHICTh 30BHIIIHBOIO
CepeIOBUILA BUMArarTh MEPEX0oy BiJl PpEAKTUBHOTO J0 MPOAKTUBHOIO aJalTUBHOIO
yIIpaBJIiHHS.

VY MyJbTHAareHTHIH CHCTEMi1 OKpeMi areHTH KepyIoTb KIIMAaTOM, OCBITJICHHSM,
eHepro30epeKeHHsAM 1 0e3MeKo0. IXHi Iii MOXyTh KOHQIIKTYBaTH: HANPUKIA,
MIIBUILIEHHS KOMGOPTY MOXKe 30UTbIIYBaTH €HEPrOCHOXXKUBaHHSA. Tomy HEOOX1THO
OJIHOYACHO BpPAaXOBYBaTH IHJIMBIAyaldbHI IHTEPECHU areHTiB, TJ00adbHI KpUTEpIli
eHeproepeKTUBHOCTI, KOMGpOpPTYy Ta OE3MeKH, a TaKOXK CTOXaCTU4YHI 30ypeHHs,
MOB’513aH1 3 Or0/I010, Tapru(paMu Ta MOBEAIHKOIO MEIIKAHIIIB.

Merta gociniipkeHHs — po3pobutu riopunny apxitektypy Pareto-Nash-MPC, sika
3a0e3nedye y3roJkeHe Ta aJanTUBHE KEpyBaHHS MYJIbTHAr€HTHOI CHUCTEMOIO
«po3yMHOro OyaumHKy» B yMoBax HeBu3HaueHocTi. MPC - Model Predictive Control.
MopenbHe NpOrHOCTUYHE KEPYBAHHS a00 KepyBaHHS Ha OCHOBI MOJEJNIEH-TIPOTHO3IB.
HaykoBa iges monsirae y moe€JHaHHI B OAHOMY KOHTYpl JI€T€KTOpa KOH(IIIKTIB,
piBHoBaru Hema, [Tapero-ontumi3aiiii Ta mporao3noro ynpasiiaas MPC.

AHaJi3 OCTaHHIX J0CHiIKeHb i HaykoBa mporaguHa. CydacHi JOCITIIKECHHS
pPO3BUBAIOTBCA 32 TphOMa B3Aa€EMOINOB’s3aHUMU  Hampsimamu. [lepmmin —
MYyJIbTHATCHTHI CHCTEMH Ta TEOpis 1Irop, A€ s KOOPAHWHAIII E€HEepPreTUYHUX,
KOM(pOPTHHUX 1 0€3MEKOBHX I[JIEH 3aCTOCOBYIOTh PO3MOIEHI IFPOBI CXEMH Ta MOIIYK
piBHOoBaru Hemra [1, 2, 3]. Ipyruii — 6araToxkpuTepiajibHa ONITUMI3allisl Ta aIallTUBHE
HaBuaHHA, 30Kkpema I[lapero-opienToBani Meroau, Q-learning 1 decision-focused
learning [4, 5]. Tperiit — ribpunne ynpasiiHHdg, y sskomy MPC noennyeTtscs 3
HelpoMepekaMu Ta METOJAaMH MAIIMHHOTO HaBUYaHHS TSl aAalTUBHOTO KOHTPOIIO
Oyniensb [6, 7, 8]. [lonpu mi pe3ysbTaTH, OUIBIIICTh ICHYIOUUX PIIICHb 30CEPEIKEH1
Ha OKpeMux cepBicax abo Ha oJHOMY Kjaci 3agad. HemocTtaTHbO mpejcTaBieHa
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KOMIUIEKCHA MOJIETTb, IKa OJHOYACHO BHUSBIISIE KOH(MIIKTH MK ar€HTaMU, Y3TrOJIKYe€ 1X
yepe3 Nash- 1 Pareto-mMexaHi3Mu Ta BpaxoBYye€ MPOTHO3HY JUHAMIKY CHCTEMHU uepes
MPC. Came 1110 nporajiuHy NOKJIUKaHUN 3alIOBHUTH 3alIPOTIOHOBAHUHN TT1IX1]T.

BukJiiag 0CHOBHOro Marepiajy

1. @opmanizayia mooeni
1.1 CtaH MyTbTHAr€HTHOI CUCTEMH OMHICYETHCS CTOXACTHYHOIO JTUHAMIKOIO

Xt+D=fx®,0®),§0), Q)
ne: X(f) — BekTop cTaHy (TemmepaTypa, OCBITJICHHs, 3apsj Oarapei Ta iHIII
noka3zHukun); U(t)=(ui(t),...,un(t)) — BeKTOp Kepyrouux aiil; &(f) — BUMAAKOBI

30ypeHHS.
1.2 ImguBinyanbHa ¢yHKIIST BapTOCTI areHTy BU3HAYAETHCA, AKa BijgoOpakae
1HIUBITyaJIbHY METYy areHTa y 4aci:

Ji=EY, V'L /(X®,U®), @)

ne: Ji - dyHkiis BapTocTi i-ro aredty; [E [ - maTeMaThyHe CHOAIBaHHS
(BpaxyBaHHA HEBU3HAau€HOCTI); T — ropu3OHT mianyBaHHs; Y€ [0,1] - xoediiieHT
nuckontyBanHs; Li(X(1),U(t)) - wmutTrteBa BapTicTh (eHeprisa, KompopT, 3HOC
oOnagHaHHS Ta 1HII PECYpPCH).

1.3 IrpoBa piBHoBara (Nash equilibrium) omnucye ctaH, y IKOMy *OJI€H areHT He
MO>K€ MOKPAILUTHU CBIA PE3YJbTAT, 3MIHIOIOUH JIMIIE BIACHY CTPATETIIO.

u; (t) = arg min J; (u;, u’y), 3)
u;EW;
ne: arg mivlvl Ji — oneparop 3Haxo/pKeHHS MiHIMyMy , Uuj(t) - onTuMaibHa
u;eW;

*

CTpaTerisd areHTy; U_; - CTpaTerii BCiX IHIIUX areHTIB.
1.4 baratokpurepiasiibHa riobanbHa 1uib (Pareto layer, [Tapero-dgpoHnT) omucye
rJ100aJbHY y3r0JKEHY METY CUCTEMU 3 YPAXyBaHHAM JIEKUIBKOX KPUTEPIiB.

) O
Jgiopar(U) = Z wi () fr (X, U),
k=1
abo:
ml}.n]l (X, U),] € R™ (5)
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ne: J giopar(U)- arperosana Qynxuis sxocti; f(X,U) - k-ii kputepiil (enepris,
koMdopT, Oe3meka); wy(t) - Baru KpuTepiiB; m - KiUIbKICTh KpuTepiiB; J < J* -
BimHOMEeHHs [lapeTo-qomiHyBaHHS.

2. /lemexkmop Kongnikmie ma y3200xcenns yinei
2.1 KoudumikT MK HUIIMH areHTiB Bu3HaudaeTbes Jil=Jj|, 3a TPOTHUICKHUM
BILIMBOM O/THI€] KEPYHOUO01 3MIHHOT Ha 1XH1 (DYHKIIIT BApTOCTI:

30 ¢ j: YLl g 6)

' duk duk

ne: 3i # j - ICHyI0Th J1Ba pi3HI KpuTepii (00 areHTu), 1S SIKUX BILTMB OJIHIET 1 TI€i
K KEepylouoi 3MIHHOI € MPOTHJICKHHM. MPOTHIICKHI 3HAKM TOXIJHUX O3HAYalOTh
CyHepewINBUM BIUIMB; J — KBAaHTOP ICHyBaHHs (“iCHYy€”), i,j — IHIEKCH (HAIIpUKJIIAJ,
areHTiB a00 KpUTEPIiB), # - “He NOPIBHIOE”; fifi - PYHKINT IIICH; Ui - KEpYyroUa 3MIHHA,

2.2 V3romxenHns uineit Nash 1 Pareto onucye icHyBaHHS MOTEHUIATBHOT (PYHKIIIT
cucteMu W Ky OOCEpEIKOBAHO ONTUMI3YIOTh YC1 ar€HTH 1] 4ac MOTEHI1aIbHOI ITpU
Yy JIIHIAHOI arperarii:

a) llomenyianvna epa (potential games): Y Teopil NOTEHIIATBHUX ITOp 3
noteHuiaioM W nos'si3adi came 3mMiHU abo rpajienTu GyHKINA Burpanry. Komu rpa €
MOTEHI[1aIbHOI0, ICHY€ e1MHA cKaisipHa QpyHkuis W (U) (noTeHuiaabHa QyHKLIS), Ka
OIKCY€ TUHAMIKY BCI€T CHCTEMH, a 1HMBITyalIbHI 1Tl ar€HTIB Y3ro/>KeH1 3 Hero. Tomy
y HETIEpEPBHOMY BUIIAJIKY TPAIIE€HTH 1HIMBIAyaTbHUX (DYHKIII BapTOCTI 32 BIIACHUMHU
KEepyBaHHSIMH MAIOTh 301raTUCs 3 TPAAIEHTOM MOTEHITIaIbHOI GyHKIIIi. [le TBepmKeHHs
€ OCHOBOIO Teopli MOTeHIIaIbHUX 1rop (potential games) y HenmepepBHOMY Yaci abo 3
HENEepEepBHUM MPOCTOPOM KEpyBaHb. 3BIJICH y HENEPEPBHOMY BUIAAKY 1€ O3HAYAE,
1o icHye Taka ckansgpHa ¢yHkuis ¥ (U), nis skoi BAKOHY€ETbCS YMOBA:

dj; _dv
o d—uiaﬁoVui],- = W,¥ (7
ne: W - noteHuiagbHa (QYHKISA CUCTEMHU; J; - 11€ CKajsipHa BeMUYHMHA (3arajibHa
BapTICTh), icHYy€E Taka ckajisspHa ¢ynkuis VY (U), wo Vi: Ji(ui, u-) - Ji(u'i, u;) = ¥ (u;,
u;) ¥ (u'y u;
0) Jlinitina acpezayis:

Ji= 2, wiu(® fro (8)
ne: Wi (t) - Baru BIUIMBY KpUTEPIiB HA areHTA.
2.3 OOMexeHHs, sIKI OMUCYIOTh JOIYCTHUMI 00JIaCTl CTaHIB 1 KEPyBaHb.
X(t) € X(t) pon, U(L) € U()pon )

ne: X,,,- nonycrumi crauu; U,,, - gomycTuMi KepyBaHHA (eHeprisd, Oesreka,
KoMpopT)
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3. Aoanmuenun mexanizm ma Model Predictive Control
3.1 AnanTUBHUN ME€XaHi3M OIKUCY€E MEXaH13M HaBYaHHs/aanTallii CHCTEeMHU.

O(t+ 1) =0() —nVeE[] giopar(X, U)] (10)

ne: O(t)- mapaMeTpu TONITUKH, 1€ “HANAIITYBaHHS KepyBaHHS (HAIPUKIA],
Baru HEUPOMEPEKi); - KPOK HABUAHHS; Fp - TpamieHT MaTeMaTHYHOTO CIIOiBaHHS
ro0anpHOi  (QYHKIT BapTocTi 3a mnapamerpamMu 6, TOOTO TrpagieHT ¢yHKIIT
E[J g1opa1(X, U)] 3a napameTpamu nomitvky 6, o BU3HAYAOTH KepyBanHs U.

3.2 diHanbHa oNTUMI3aIliiiHa 3a7a4a OMUCY€E KEPYBaHHS 11100 3HANTH ONTUMAaJIbHI
1ii 3 ypaxyBaHHSIM HEBU3HAUEHOCTI Ta 0OMEXKEHb.

7{}'&7)1IE [’global (X: U)]r (1 1)

3a YMOB:
Xt+D=f(X@®,U®),E®), Un=w (12)

ne:

a) IHIMB1yalbH1 YIIPaBIIHHS BIIOOPaXEHO, K JJIs1 KOKHOTO areHty i€ {1, ..., N}
YIOPaBJIiHHSA B MOMEHT 4Yacy # 0OMEXEHO HOT0 BIACHOIO TOIYCTUMOIO MHOKMHOIO Ui(?)
EW.

0) 3araJIbHUi1 BEKTOP YNPaBIIIHHA BIJOOPaKEHO, SIK CYKYITHUN BEKTOP CUCTEMH, 1110
BU3HAYAETHCS SIK KOHKATEHAIlISI BCIX BEKTOPIB i(f) - BUpa3 BU3HAYa€ KOOIMEPATUBHE

KepyBaHHs,

u,(t)

o= () "
uy (t)

B) IPOCTIP CTaHIB JJI1 CHCTEMH HaOyBa€ BUTIISANY:
U= W, oe W=W; X ..X Wy (14)

ToOto omtumizamis BigOyBaeTbcsi mo kepyBanHio U(t), nuHamika CHCTEMH
BpPaxOBYE€ThCS uepe3 oOMexkeHHs crany X(t+ /), mo T1OB’sA3ye KepyBaHHS 3
MaiiOyTHiMU cTaHamu U(t) € W. HeBU3HAUCHICTh BPAXOBYETHCS LIISTXOM MIHIMI3aLlii
MareMaTuaHOro crofiBanus E[J giopqr (X, U)], mo 3a6e3neuye poOaCTHICTh pilleHHS
BIJHOCHO BHIAAKOBUX 30ypens &(t).

3.3 Omneparop KepyBaHHS ONHUCY€ KOHCTPYKTHBHY peaji3allil0 ONTHMaIbHOIO
KEpyBaHHS y BUTJISII IBOX TMOJITHK, KOKHA 3 SIKUX BUKOPUCTOBYETHCS B CHEIiaIbHO
OKPEMO BU3HAYEHOMY PEXKHMI:
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a) KOJIM BUKOPHCTOBYETHCS HEUpOMEpEkKa ISl JETEPMIHOBAHOTO YITPaBIIIHHS,
TOOTO BUKOPUCTOBYIOTHCS JIETEpPMIHOBaHA MOJiTUKA B KOHTekcTi MPC-conBepiB, 1110
O3Haydae: IS JTaHOTO TIOTOYHOTO CTaHy CHUCTEMH aJTOPUTM ONTHMI3allii 3aBXKIu
OOUYHCIIIOE OJWH 1 TOW K€, YHIKAIbHUN ONTHUMAaIbHUNA Kepyrouwil BIUIMB (abo
MOCJTIIOBHICTh BIUIMBIB) HAa OCHOBI BIJJOMOi MOJIENII CHCTEMHU. Ix BUKOPHUCTOBYIOTH B
IPOTHO3HOMY yTPaBIiHHI JJIs1 pO3paxyHKy ONTUMATBHUX KEPYIOUUX BILTUBIB:

Ur(t) = m(X(1); 0) (15)

ne: U*(t) - onTtumainbHe KepyBaHHS; T - oniepaTop (policy) i AeTepMiHOBAHOTO
kepyBanus; X(t) € R™ - Bekrop crany cucreMu (TeMIIEpaTypa, OCBITJIEHHs, 3apsjl
Oartapeld Ta 1HII MOKa3HUKH KOoM(popTy); O - mapaMeTpu MOMITHKU (HAIpUKIIA,
Helipomepexa abo MPC).

0) nns 3a0e3nedyeHHs aJanTUBHOTO HAaBUaHHS Ta MEXaHI3MYy JOCIHIJKEHHS
(exploration) cepenoBuIla, OINepaTop KEPyBaHHS pPEATI3yEThCS SK CTOXACTHYHA
nomituka (Stochastic policy), o BU3HaYae po3noAil UMOBIpHOCTEH BUOOpY il a y
ctani X, lle Oa3yeTbcsa Ha CTOXAaCTUYHOI CTpaTerii Ta HaBYaHHI 3 MIIKPIIIICHHSAM
(Reinforcement Learning, RL):

[ CroxacThuHa cTpaTeris B Teopli HaBYaHHA (MallMHHOTO HaBYaHHS, TEOpIi
IrOp) OINHUCYEThCA SK MIAXIJ, A€ areHT NpHhiiMae pIIIEeHHS HE AETEePMIHOBAHO
(0IHO3HAYHO), @ HA OCHOBI MMOBIPHICHOTO PO3MOJAUTY HaJl MOXJIMBUMH JisMu. Lle
O3Hayae, 110 JIJIsi OJHOTO 1 TOTO K CTaHy CepeOBHUILAa areHT MOXe BUOpaTu pi3Hi Mii 3
MEBHOIO MMOBIPHICTIO, 110 JI03BOJISIE€ AOCIKYBaTH HOBI CTpaTErii Ta alanTyBaTUCA
710 HEBU3HAYEHOCTI.

O Haguanns 3 minkpimienaam (Reinforcement Learning, RL) — 1ie miaranyss
MaITMHHOTO HaBYaHHS, M0 0a3yeThCs Ha TEOpil ONTUMAIBLHOTO KEPYBaHHS Ta
OixeBiopucTChKil micuxonorii. RL BUKOPUCTOBYETHCS AJI aIaliTUBHOTO YIIPABIIHHS
CUCTEMaMH, JO3BOJISIIOYM areHTy BUWTHCA, AK NpUHAMATH HaWKpail pIlieHHS Y
JUHAMIYHOMY, HEBU3HAYEHOMY CEPEIOBHUIIl, MAKCUMI3yIOUH CyMapHy BUHArOpOy.

U*(t)~m(alX(t); 0) (16)

ne: U*(t) - ontumaiibHe KEpyBaHHsS, BEKTOP KEPYIOUMX il arcHTIB Y MOMEHT
yacy ¢ (HampuKJad, piIBeHb HAMPYTH, CTaH PECYpCy, YCTaBKa Temmneparypn); (als) -
onepatop (policy) iMOBIpHICT, BUOpaTH Iit0 (action) @, 3 MHOXXUHHM JOMYCTUMHUX
KepyBaHb Wi 110 BU3Hauae nepedyBaHHs y cTaHi X (&, cToXxacTMYHA CTpaTeris 3ajJae
pO3Moia WMOBIpHOCTEH il 3a yMoBH motouHoro crany X(t); X(t) € R™ - Bexrop
CTaHy CHUCTeMHU (TeMIieparypa, OCBITJICHHS, 3apsii OaTapeil Ta 1HINI TOKa3HUKU
KoM(OpTy), TOTOYHUI CTaH cUCTeMH (State), Ha OCHOBI SIKOTO IPUIMAETHCS PIIICHHS;
CUMBOJI | (BEpTHKaAIbHA PUCKA) - 03HAYAE YMOBHY HMOBIPHICTh: «MIMOBIPHICTh 00paTH
JIIT0 @ 32 YMOBH, 110 CUCTEMA 3HAXOUTKCA Y cTaHi X(t);0 - mapameTpu noiTuku B RL-
komroHeHTax (Reinforcement Learning) - 11e Baru Ta 3MillleHHS HEWPOHHOI MEPEXI,
K1 O3HAYalTh, 110 il @ HE € XOPCTKO BU3HAYCHOI (YHKIIIEI0, a BUOUPAETHCS
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(CEeMILTIOETRCS) 3 PO3MOIITY WMOBIpHOCTEH (200 1HIIOI aPOKCUMYIOUOT MO ISt
ONTHMI3alli B TPOIECI HaBUaHHS); CMMBOJI ~ IMO3HAYA€ peaii3alilo BUMIAAKOBOI
BEJIMYMHU JIIi @, IKa BUOUPAETHCS (CEMILTIOETHCS ) 3T1THO 3 PO3IMOIIIOM Tt.

CamMe 1 mapaMeTpd OHOBIIOIOTHCS B IMpOLleCl HABYaHHA 3a JOIOMOTOIO
rpajiieHTHOTO cIycKy (hopmyna 10).

Omnepatop kepyBanust U™ (t) moxe OyTu peamizoBaHuii 3a momomororo Model
Predictive Control (MPC), sikuit Ha KO>XHOMY KpOIli PO3B’SI3y€ CKIHUEHHOTOPU3OHTHY
ONTUMI3AIHY 3a7ady 3 ypaxyBaHHSIM JUHaAMIKH cucTeMHu Ta oomexeHb. MPC - 1e
METOJI KEpyBaHHS 3 IMepei0adeHHSM, Y SIKOMY Ha KOXXHOMY KpOIIl PO3B’S3YETHCS
3a/1ava ONTHUMI3alli 3 BUKOpUCTaHHAM Mojeni cuctemu. MPC o3Hadae, mo cucrema:
MPOTHO3Y€E 3aTpaTH pecypciB (TpoIlei, CIOXUBaHHS €Heprii); BpaxoBye (Tapudu,
KOM(OPT, 30BHIIIHI BIUIMBH); ONTHUMI3y€ KepyBaHHS (OMAJIEHHS, KOHJWLIOHEPH,
Oatapei). MPC Ha KOKHOMY KpOIIl £ pO3B’sI3y€ 3a/1auy:

. H
U(t),r..'}ll]1(%+H)[E [Zk=0]global X+ DU+ k)| (17)
3a YMOB:
Xt+k+1)=f(X@t+k),U+k),EE+K))Uttk)eW, (18)

ne: H - ropusoHT nependadenns; X(t+k) - nporao3osani cranu; U(t+k) - maiiOyTH1
KepyBaHHS; f()) — MOJEIb CUCTEMH.

[Ticis po3B’si3aHHS Ta OTPUMaHHS CYKymHOCTI BapianTiB pimensb (U*(t), U*(t +
1),..,U*(t+ H)), 3actocoByetrhbcs Timpku: U*(t). IlotiMm 3amaua po3B’sA3ye€ThCs
3HOBY (receding horizon).

4. Apximexkmypa 2iopuonozo nioxooy Pareto-Nash-MPC

Ha ocHOBI ¢opmytoBaHHS MaTeMaTH4YHOI 3ajadl MOJEIl 1HTEICKTYyaJIbHOIO
YIPaBIIHHSA CHCTEMOI0 «PO3YMHHUU OYIMHOK», TMPOIOHYETHCSI BU3HAYUTH HACTYITHY
apXiTEKTypHY OCHOBY, y MeXax SIKOi 111 mpoliecu BigoyBatothes. (Puc. 1).
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CucreMa «po3yMHHIi Oy AUHOK
Pienb 1 — ITorounnii cran X (t) ta croxactuune neusnauene cepenonume & () (Gopmymu 1)

PiBenn 2 — ['iopunne saapo Pareto-Nash-Model Predictive Control (MPC)

MAS-map Pareto-mmap MPC-map
Irposa sorika BararokpurepianbHICTh [Iporro3ne ympaBmiHHA
JerexTop KOHQIIIKTIB Arperauis minen TI'opuzont H
(popmymna 6) (popmyna 4, 5) (popmyna 17, 18)
Nash-equilibrium * Pareto-dponT * Heiipoopeparop T
(bopmysa 3) (opmyma 11) (dbopmyna 15, 16)
Totrenuitina yrKiis Junamiusi Barn Wy (t) Hapuanns 6
(bopmyia 7, 8) (bopmyia 4) (bopmymna 10)

> 4

PiBenn 3 — Illap arenriB (mpuKIaja areHTiB)

ATeHT KIIiMaTy AreHT cBiTIa AreHt eHeprii AreHT 6Oe3nexu
HVAC, temnieparypa LED, iHcosIist Barapei, Tapudu Hoctyn, nepumetp

U)=(ui(t)X,...,Xun(t)) - BEKTOp Kepyounx Iiii areatamu (popmyna 1, 2, 9)

X(t + 1)- 3Boporwiii 38’5130k (popmyna 1, 11, 12)

Pucynok 1 — CTpykTypa MoJielli aIalTUBHOTO 1HTEJIEKTYaJIbHOTO yIIPaBIiHHS
CHCTEMOIO «PO3YMHHM OYJIMHOK» Ha OCHOBI riopuaHoro miaxomy Pareto-Nash-MPC

Ha Puc. 1 imrocTpyeThes 115t MOJIETh, ika Ma€e TpU (QyHKIIOHANBHI piBHI. [lepmmii
PIBEHb — CEPENIOBUIIE «PO3yMHOTO OYIUHKY», 1€ (HOPMY€EThCS MOTOUYHMIA cTaH X(1) 1
BPaxOBYIOThCSl cTOXacTH4Hi 30ypeHHs. [pyruii piBenb — ribpuane siupo Pareto-
Nash-MPC. MAS-map Busisie kondiiktu ta nrykae Nash-piBHoBary; Pareto-mmap
Y3rOJIKy€ eHeprito, koMpopT 1 6e3nexy; MPC-1map BUKOHY€E IPOTHO3HY ONTHUMI3aII0
3 ypaxyBaHHAM (i3nyHUX OOMEkeHb. TpeTiid piBeHb — areHTH Ta aKTyaTOpH, SKi
peani3yloTh ONTUMANIbHY [110.

062060penns pezyiomamie

3anpornoHOBaHUN MIiAXiA TOEAHYE MEXaHI3MHU, SKI 3a3BUYall PO3TISIAIOThCS
OKpeMo. ['pajlieHTHUI JETEKTOp Ja€ 3MOTYy BUSBIISITH CYNEpPEUIWBl LI HA eTari
riaHnyBaHHs; Nash-mexaHi3Mm 3a0e3neuye y3ro/KEeHHs 1HAMBIAYyalbHHMX CTpaTETiid;
Pareto-mmap dbopmye MHOXUHY ri00anbHO TpUHATHUX pimeHb; MPC peanisye
oOpaHy CTpaTerio 3 ypaxyBaHHSIM IPOTHO3Y Ta Pi3uyHUX 0OMEKeHb. JIMHaMI4H1 Baru
KpUTEPIiB JO3BOJISIIOTH 3MIHIOBATH MPIOPUTETH 3aJCKHO BiJl TOTOYHUX YMOB, a
HEWpOMepeKeBUil orepaTop 3abesnedye ajpanraiiro napamerpiB. OTxe, MOaEIb
OpIEHTOBaHA Ha POoOACTHE KePyBaHHS B YMOBAX 3MiHHM MOTOIU, Tapu(]iB Ta OBETIHKA
MemikaHiiB. BomHowac HaBemeHa poOoTa Qopmystoe Ta OnuMcye Mojaeilb 1 il
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apXiTEKTypy; KUIbKICHA €KCIIEpUMEHTalIbHA Bepu(iKallisl Ta MOPiBHAHHS 3 0a30BUMU
KOHTpOJIepaMH MOTPEOYIOTh OKPEMOT'O TOCI1IKEHHS.

Bucnoeku

3anpornoHoBaHo TiOopumauii miaxing Pareto-Nash-MPC s iHTEnekTyaabHOTO
YOPABIIHHS MYJBTHATEHTHOIO CHCTEMOIO «PO3YMHOIro OyIuHKY». OCHOBHUMU
pesyiabratramMu €: 1) marematudHa dopmamizaiis BUSIBICHHS KOHQJIKTIB dYepes
MPOTUIICKHUHN BIUIMB KEPYIOUUX 3MIHHHUX Ha (YHKI[IT BApTOCTI areHTiB; 2) IHTETpallis
piBHoBarn Hema ta Ilapero-ontumizamii B koHtyp MPC; 3) BuKOpHCTaHHS
HEHPOMEPEKEBOTO OIepaTropa Juisl aJalTUBHOTO HATAIITYBAHHS MOJITUKH B YMOBax
cTroxacTuyHuxX 30ypeHb. [IpakThuHe 3HAYEHHS MOJENI TMOJIATaE Yy MOMKJIMBOCTI
Y3rOJI)KEHOTO KEPYBaHHSI KJIIMaTOM, OCBITJIEHHSAM, €HEPro30epexeHHsIM 1 0€3IEKOI0 3
ypaxyBaHHSIM B3a€EMHOTO BIUIMBY areHTiB. [lomanbiii JOCHIPKEHHS MaioTh OyTH
COpSIMOBaHI Ha EKCIEPUMEHTAIbHY TMEPEBIPKY MOJEIl Ta MacliTa0yBaHHS
MYJIbTHAr€HTHO1 apXITEKTYPH JI0 TPyH eHeproepeKTUBHUX OYy1iBEIb.

Hexnapauia IIII:

[Ipu migroToBIl MarepiaiiB JJIs WX T€3 aBTOPH 3A1MCHIOBANIUCS 301p Ta aHai3
iH(dOopMaIlii 3a TOMOMOr0K0 METOIUKH KacKaJHOTO MYJIbTHAIr€HTHOTO (PpeMBOPKY Ha
OCHOBI1 aHCAMOJTIO MPOBITHUX KOMEPIIMHUX Ta BIIKPUTUX MOBHUX MOJIENEH (30kpeMa
OpenAl GPT, Anthropic Claude, Google Gemini, XAl Grok, Mistral Le Chat, Meta
LLaMA, Alibaba Qwen ta DeepSeek). MeToaunka nepegdadaia MaxxopuTapHe Kpoc-
MOJICJIbHE TOJIOCYBaHHS, aHAJITUYHY JEriipaTaliio TeKCTy Ta aBTomaru3oBaHy API-
Bayiaiito Oi0miorpadiunux nocwianb (depe3 60a3zu CrossRef Ta Scopus) mns
YCYHEHHSI TajolMHaIli 1 3a0€3MeUeHHs] BUCOKOI SKOCTI JaHUX MEepe] OCTaTOYHUM
€KCIIEPTHUM aHaJi30M aBTOPOM. YCl 3reHEepoBaHl pe3yJbTaTh OyJIu KPUTUYHO
MepeBIpeHi, MPOTECTOBaHI Ta 3aTBEpP/UKEHI aBTOpaMH. BiAMOBIAANBHICTH 32 3MICT
JISKUTH HAa aBTOpax.
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MI)KHAPOJTHUH JOCBIJ IIO10 KYJbTYPH
KIBEPTIT'ICHU TA CTAH Il POPMYBAHHS B YKPAIHI

Boponoi Oaexkcanap,
HaykoBwuii criiBpoOITHHK
BilicbkoBuif IHCTUTYT TeJleKOMYHiKallii Ta iHpopmaTu3aiii imeHi ['epoiB Kpyt

OBcsinHikoB Bsiuecias,
K.T.H., CTapiuii HayKOBHiA CIIIBPOOITHUK
BilicbkoBuif IHCTUTYT TelIeKOMYHiKalliii Ta iHpopmaTu3aiii imeHi ['epoiB Kpyt

IHanamapuyk Harauis,
[IpoBigHMI1 HAYKOBHI CIBPOOITHUK
BiiicbkoBHif IHCTUTYT TeJIEKOMYHIKAIIX Ta iHdopmaTu3allii imeHi ['epoiB Kpyt

Hanamapuyk CsiTs1ana,
HauanbHuK HayKOBO-IOCITHOTO BIAALTY
BilicbkoBuii IHCTUTYT TeJIEKOMYHiKalliii Ta iHpopmaTu3aiiii imeHi ['epoiB Kpyt

Myraaii Oabra
Crapmmii HayKOBHI CIiBpOOITHUK
BiiicbkOBHIf IHCTUTYT TeJIEKOMYHIKal1i Ta iHpopmaTu3auii imeHi I'epoiB Kpyt

Biitna B Ykpaini nmoka3zana, 1o cy4acHi BO€HH1 KOH(IIIKTH Bi10yBarOThCS HE JIHIIIE
y peanbHOMy ((pi3uyHOMY) BUMIpi, a 1 B 3HAUHIM Mipi y KiOepmpocTopi, Je
iHdopmarliitHi Ta kibeparaku CTajdu OJHUM 13 KJIFOUOBUX 1HCTPYMEHTIB BIUIMBY Ha
JIEpKaBy, CYCIJIBCTBO Ta KpUTUYHY 1HGpacTpykrypy. CuTyallis yCKIaTHIOEThCS
AKTUBHUM BUKOPUCTaHHSM 3JIOBMUCHUKAMHU TEXHOJOTIH IITYYHOTO 1HTEJEKTY
(30kpema ninderk-TeXHoorii) Ta comaibHoi imkeHepii. Kibepmpocrtip crae
MOBHOI[IHHUM T€aTpoOM BOEHHHUX Jiil. ToMy, B yMOBax MOCTIMHUX CIPOO MOIIUPEHHS
nesindopmartii, kibeparak Ha 1HGOpPMAIIiHI CHUCTEMH Ta PEECTPU JACP>KaBHUX
THCTUTYLIM, HA 00’ €KTU KPUTUYHOI 1HQPACTPYKTypH OCOOJIMBOrO 3HaYEHHsI HaOyBae
KiOepririeHa sk 6a30BHiI eJeMeHT U(PPOBOi OE3MEKH.

Ki0epririena — yMiHHS, HABUYKHA KOPUCTYBAHHS IHPOPMALIHHUMH TEXHOJIOTIIMH,
CIIPSIMOBaH1 Ha 3/1MCHEHHS 3aXO0JiB I[0JI0 CBOEYACHOTO BUSIBIICHHS, 3alOOIraHHS 1
HeWTpami3alli peabHUX 1 MOTEHIIHHUX Kibep3arpos [1].

3 BpaxyBaHHSM TpoIeciB TpaHchopmairii (CTaHOBICHHS) Ta 3rigHO 13 [2-4],
kibepriricHa B YKkpaiHi sBIs€ 0000 KOMIUIEKC Oa30BUX TIPaBWJI, HABUYOK Ta
MpOIIeTyp, CIPSIMOBAHUX HA 3aXHUCT 1HPOPMAILIMHUX CHUCTEM, JaHUX Ta MUPPOBUX
MPUCTPOIB Bia Kibep3arpo3. B mioMy, 10 OCHOBHUX 3aXOJiB KiOEPTiri€HH MOMJIHBO
BIIHECTH (HAJEXKUThH): OOOB’SA3KOBE HABYAHHS Ta IIIJBHINCHHS PIBHSA O0O0I3HAHOCTI
IIOJI0 CyYacHHUX Kibep3arpo3 (IHCTPYKTaXl 1 TPEHIHTH 3 PO3Mi3HaBaHHS (DIIIMHTY,

37



CYBERSECURITY AND INFORMATION PROTECTION
SUSTAINABLE DEVELOPMENT AND SCIENCE: INTERDISCIPLINARY APPROACHES
AND SOLUTIONS

OPOTUAIT METOAaM COIalbHOI 1HXKEHepli), BUKOPHCTAHHSA HAJIMHMX MNapodiB Ta
3aco0iB OaraTtodakTOpHOI aBTEeHTU(IKAIlll, pEryJsapHEe OHOBJICHHS IPOTPAMHOIO
3abe3neuenHs (aani — [13), peepBHE KOMIIOBaHHS JaHUX Ta O€3MeYHE MOBOKEHHS 3
HUMH, 3aXUCT Bia mikianuBoro I13, Oe3nedyHe BUKOPUCTaHHS €JIEKTPOHHOI IMOIITH,
To1IO [5, 6].

3aranom, KyJbTypa KiOEpririeHu € CyKymHICTIO c(hOpMOBaHUX 3HaHb, HABUYOK,
OpaBuWil Ta TMOBEIIHKOBUX TPAKTUK KOPHUCTYBauiB, CHpPSIMOBaHUX Ha Oe3leduHe
BUKOPUCTaHHA UU(QPOBUX TEXHOJIOTIH Ta pEecypciB, CBOE€YAaCHE BHSIBIICHHS
MOTEHITINHUX Kibep3arpo3 1 3amobiranHs ix peamizamii. Bona xapakTepusye He muIie
piBEeHb 3HAaHb Ta HABHUOK KOPUCTYBaUiB, a HacaMIepe iX MpakTHUHE 3aCTOCYBaHHS y
MOBCSIKJICHHIM AISUTBHOCTI Ta XKUTTI, 110 CIPUS€E 3MEHIICHHIO IMOBIPHOCTI peaizarii
Ki0ep3arpo3 uepes J0AChKUI (PaKTOp Ta IMiJIBUILEHHIO PIBHS KIOEPCTIMKOCTI.

OcoOnmuBoOi akTyanbHOCTI Il YKpaiHu y cdepi (opMyBaHHS KyJIbTypHU
KiOepririeHu Ha0yBa€e MI>KHAPOJIHHM JOCB1J, 30KpeMa Jep:KaB-4JeHIB €BpOIEHCHKOro
Corosy (mam — €C). BapTo BiJI3HAYUTH, 110 ITOKA30BUM 1 OJTHUM 13 MEPIIUX TPUKIIAIIB
CHUCTEMHOTO PO3BUTKY KiOepririeHn € naocBif EcToHIl, ska micias MacmTaOHuX
Kibeparak (GaKTUYHO MEPEOCMUCITIIIA TIIXOIU 10 IUGPOBOi OE3IeKH, IHTErPyBaBIIIU
KiOepririeny B JiepKaBHY MOJITHKY, OCBITY Ta CUCTEMY HalllOHaAJIbHOT 000poHU. Tak, y
kBiTHI-TpaBHl 2007 poky Ecronis 3a3Hana ofHi€i 3 MEpIIMX y CBITI MacOBaHUX
Kibeparak JaepKaBHOTO MaciITaly 31 CTOPOHU POCICHKOi deaeparii, siki Oynu
CIIpsIMOBaHI Ha ypsiioBl yctaHoBU, Oanku, 3MI Tta iH(DpacTpyKTypHi CepBicH.
OcHoBHO1O (hopmoto Oynu DDoS-araku, 10 TPU3BEIH 10 TUMYACOBOI HEIOCTYITHOCTI
3HAYHOI YaCTHMHU U (POBUX CEPBICIB AepKaBU. BaXIMBUM acleKTOM LMX MO/A1H CTajIo
Te, 10 araku OyJdu TICHO TOB’sA3aHl 3 TMOJITUYHUM KOH(IIIKTOM, IO JO3BOJISE
O3S AATH iX K paHHIN NPUKIa] CUCTEMHOI FOPHUIHOT arpecii, y skl K10eprnpocTip
BUKOPHUCTOBYETHCS SIK IHCTPYMEHT IMOJIITUYHOTO THCKY Ta AecTadimizauii Jep:KaBHUX
iHcTuTylik. Lleil 1ocBiag MpoaeMOHCTPYBaB KPUTHYHY BPa3MBICTh CYCHIJIbCTBA Ta
CTaB KaTaji3aTopoM JOKOPIHHUX 3MiH y miaxonax Ecronii mo kibep6esnexu. Ilicms
arak OyJI0 3all04aTKOBAHO CTPYKTYpHI pedopMHU, TOCUICHO MIKHAPOJHY CHIBIIPAIIO
Ta CTBOPEHO JIOBIOCTPOKOBY CHUCTEMY KIOEp3axHCTy, OPIEHTOBaHY Ha 3aroOiraHHs
MO/IIOHUM IHIIUJIEHTaM y MailoyTHhOMY [7].

VY €C kibepririeHa po3rIsSAacThCA HE JIUIIE SK 1HAWBITyadbHa BiIMOBIAAIBHICTD
KOPHUCTYBayiB, a ¥ sIK CKJIaJ0Ba JCP>KABHOI MOMITUKU y cdepi kibepOesneku. Takuii
Miaxig OOyMOBJIEHUW THUM, WO JIOJACBKUN (PaKTOp 3aJMIIAETHCS OCHOBHOKO
MEPIIONPUYMHOI0 YCMIIIHUX Kibeparak. KiodoBy ponb y (opmMyBaHHI HOJITUKH
kibepririenn €C Bizirpae areHTCTBO €BpONeichKoro corosy 3 kibepoesneku — ENISA
(European Union Agency for Cybersecurity), sixe 3acHoBano B 2004 por. [8, 9].
ATEHTCTBO KOOPJAUHYE JISJBHICTh JEp’KaB-uJieHIB, PO3poOJisie peKoMeHJalli 3
Ki0epOe3reku, TPOBOANTH 1H(POpPMAIiHI KaMIaHli Ta Crpuse OOMiHY HalKpaluMu
npakTukamu Mix kpaiHamu €C. OHUM 13 BOKIIMBUX 1HCTPYMEHTIB MIABUIIICHHS PIBHS
Kibepririenu € mopiuHa kammnanis European Cybersecurity Month, sika peanizyeTbcs
ENISA cninsno 3 €Bponeiicbkoo Kowmiciero (European Commission). Kammnanis
CIIpsIMOBaHA Ha MiABUIIECHHS 0013HAHOCTI TPOMAJISIH IIOA0 KiOEpPpHU3UKIB, HacaMIIepe I
GIMUHTY, COIIaTbHOT 1HXKEHEPil Ta 3aXWCTy TMEPCOHANBHUX JaHWUX. Y OUIBIIOCTI
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nepxaB €C muTaHHA KiOEpTiri€eHW 1HTETPOBaHI B OCBITHI IpOrpaMu HaBUaJIbHHUX
3aKJIaJiB Ta CUCTEMH ITPoQeCiiHOT MATOTOBKHU. PeryisipHO IPOBOASATHCS TPEHIHTH TSI
JEep>KaBHUX CITY>KOOBIIIB, MPAIliBHUKIB KPUTHYHOI 1HGPACTPYKTYpU Ta MPHUBATHOTO
cekropy. Okpema yBara NpUIsSE€THCS JIOISAM CTApPIIOTO BIKY, SIKI YACTO € HAWOUIbIII
ypa3JIMBOIO KATEropi€l0 KOPUCTYBayiB MpW peanizailii MaxpalCbKUX CXeM Ta
¢immHroBux arax. Y 2025 poiii 3HauHy yBary Oys10 NpUAUIEHO NPOTHALT (PIITMHTOBUM
aTakam, siKi 3a OUTBIIICTIO TOCTIIXKEHb Ta 3BITIB 3 KIOEpOEe3MeKH 3aJIUIIaI0ThCS OTHUM
13 HAUTIOIIMPEHIIIIUX BEKTOPiB MPOHUKHEHHS IO CUCTEM.

BaxxnuBum erarnom po3BUTKY KiOepOe3neku Ta 30kpema Kibepririenu B €C, crano
npuitaaTTa upexktuBu €Bponeiicbkoro [lapmamenty 1 Pagu (€C) 2022/2555 Big 14
rpyans 2022 poky mpo 3aX0Au JIJIsl BUCOKOTO CIUIBHOTO PiBHS KibepOe3neku Ha BCid
tepuropii Corozy (Directive (EU) 2022/2555 on measures for a high common level of
cybersecurity across the Union), Takox BiioMa sik Network and Information Security
Directive 2 (nami — JupextuBa NIS2) [10]. HupexktuBa NIS2 — 11e OHOBIICHUM
3akoHojaBunii akt €C, sikuil HaOyB uyumHHOCTI 3 ciuHsg 2023 poky (3amiHmIa
nonepenHto Jupextury NIS 2016 poky), cipsiMoBaHa Ha MOCUJICHHS KiOepOe3neku 3a
paxyHOK po3lupeHHs cdepu 3acTocyBaHHs, YHidikamii BUMOr Oe3neku Ta
IIJIBUINICHHS BiAOBinabHOCTI. OcHOBHA MeTa NIS2 — 3a0e3reunTy BUCOKUI PIBEHb
Oesnekn MepekeBUX Ta iH(opmanidiHux cucteM y €C, TakoX 3Ha4yHa yBara
MpUALIIEThCS Jtoicbkomy (paktopy [10, 11].

OTtox, OAHIEIO 3 KIOYOBUX ocoOimBocTerd NIS2 € 3akpinyieHHs] KIOEpririeHu siK
000B’SI3KOBOT0 €JIEMEHTAa CHUCTeMHU KibepOesneku. 3rigHo 31 crarrero 21 (Art. 21
Cybersecurity risk-management measures) Oprasizailii MOBHUHHI BIPOBAKYyBaTH
TE€XHIYHI, OpraHi3alliiiHi Ta OmepaliiiHl 3axoau ISl YIpaBIiHHS KiOeppU3UKaMHU.
Cepen 000B’A3KOBHX 3aXO/1B BU3HAYEHO 0A30B1 MPAKTUKHU KIOEPTIri€HU Ta HABYAHHS
3 k10epoesneku (basic cyber hygiene practices and cybersecurity training):

1. Hapuanns Ta o0i3HaHicTh iepconany (Art. 21(2)(g). Cybersecurity training and
awareness). TEpIOAVMYHE HABYaHHS TMEpPCOHANY IIONO Kibep3arpos; (opMyBaHHS
HAaBHYOK PO3Mi3HaBaHHS (IMIUHTY Ta COIIabHOI 1HXKEHEPIi.

2. VYnpasninusa iHuuaeHramu (Art. 21(2)(b). Incident handling): BusiBneHHs Ta
pearyBaHHs Ha IHUWUJEHTH, BKJIOYA€ IHIMJICHTH, CIPUYHUHEHI COIaJIbHOIO
1H)KEHEepI€Ero.

3. besnepepBHicTh misnbHOCTI (Art. 21(2)(c). Business continuity and crisis
management): MATOTOBKA JI0 1HIIUJEHTIB, Y TOMY YHCI1 JIOACHKOTO (haKTopy.

4. Vaopasninusa pusukamu (Art. 21(1). Risk management framework): cucremue
OLIIHIOBAHHSI KIOEpPHU3UKIB, BKIIIOYAIOYM MOBEAIHKOBI (PAaKTOpH, IHTETPY€E COLaIbHY
1HXEHEPII0 y 3arajibHy Mojenb pusuky [10].

€Bpornechkuil miaxig 0a3yeTbcs Ha TOMY, IO 3HA4YHA YacTUHA YCIIIIHUX
kibepaTak peani3yeTbCcsi 4yepe3 JIOJChKUI (akTop (MOB’s3aHa 3 HE3HAHHSAM abo
MOMWJIKaMH KOPHCTYBauiB), TOMY OpTaHi3ailii MOBUHHI PETYJSIPHO MPOBOJUTH
HAaBUaHHS TMPAIIBHUKIB Ta MPOTPaMU IiJIBUIEHHS O0I3HAHOCTI MmOAO0 (immHTY,
COIAJIbHOI 1HXKEHepli Ta IHMUX cydacHux 3arpo3. JupexkruBa NIS2 posrisgae
KiOepririeHy He sIK PeKOMEHJAIIO, a K 000B’SI3KOBY CKJIaIOBYy CUCTEMHU YIIPABIIIHHS
kibepOesnekoro. Takuii migximg crnpuse (HOpMyBaHHIO KyJIbTypHu KiOepOe3meku B
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nepxaBax-wieHax €C Ta MIABUIICHHIO 3arajibHOi KiOepcTiiikocti. KopoTko mpo
HIIX0AM J0 KIOEpririeHu B OKpPEMHUX JepKaBaX Ta iX KJIIOUOB1 1HII[IaTUBH
(ocobnuBoCTI) 3a3HaueHo B Tabaumi 1 [3, 5, 6, 10, 12, 13].

Taoaunga 1.
ITigxoam 10 KiOEpriri€Hu B OKPEMUX JiepKaBax Ta iX KJIFOYOBI 1HIIIaTHBH
JepxaBa Ha3zBa HajimeHyBaHHS Kuarwouosi OcobsuBocTi
opra”izamii- | MmoaeJi/KoHUenuii/ iHiniaTuBm SAKUM
KOOPAMHATOPA AUPEKTUBH NpUILIAIOTH
nporpam yBary
Ki0epririeHu
1 2 3 4 5
€Bponeiicbku |  €Bponeiicbka JupexTuBa 3akpiruieHHs KiGepririena
i Coro3 Kowmicis; NIS? KiOepririeHu six PO3IIISITAETHCS HE
ArentctBo €C 3 (onucano 6 000B’3KOBOTO JIUIIE SIK
KibepOe3neku mexcmi) eJIEMEHTA CUCTEMU IHIUBITyaTbHA
(European KkibepOe3neku. BiJIIOB1TANTbHICTH
Union Agency 30KpeMa 6a30Bi KOPHCTYBayiB, a i
for MPAKTUKH SK CKJIQJI0BA
Cybersecurity, KiOepririeHu Ta JIiep>KaBHOT
ENISA) HaBYaHHS 3 MOJITHKH Y cepi
KibepOe3neKu KibepOe3neKn
CIIA ATeHTCTBO 3 Moenb Hasuauns [Tepexin Bix
KibepOesneku Ta Oe3repepBHOTO pO3ITi3HABaHHIO pa30BHUX HAaBYaHb
Oe3nexu 1 ABUILICHHS ¢immHTy (KibKa | 70 6e3mepepBHOTO
iHDpacTpyKTypHu 0013HaHOCTI pa3iB Ha MICSIIb); (dhopmyBaHHS
(Cybersecurity (Continuous BIPOBAHKCHHS Ki0ep3BUYOK
and Awareness), KoHIemnmii Zero KOPHCTYBayiB.
Infrastructure CIPsIMOBaHa Ha Trust; 3rigHo 3
Security Agency, MEePETBOPEHHS peKOMeH Al JOCTII)KEHHAMU,
CISA) KiOepririeHu 3 oA0 sl MOJIEJTb
piuHOro TpeHiHry | OaratoakTopHOi | 3MEHIIY€ KIJIbKICTbh
Ha JIMHaMIYHU, aBTEHTH(IKaLlii; YCHIIHUX
Oe3nepepBHUIA BUKOPHUCTAHHS KibepaTak uepes
npouec. [i ocHoBa MEHEKEPIB JOJICEKUH (hakTOp
— peryJsipHi napoJliB; y/IBi4i BCHOT'O 32
KOPOTKI peryuspHe nepii miB poky il
TECTYBaHHSA Ta OHOBJICHHS BIIPOBAKEHHS
IHTEpaKTHBHE MIPOTPaMHOI0
HaBYaHHS 3aMiCTh 3a0e3neueHHs
TpaAUIIIHUX
JIEKIIHA
Benuka Hamionansuui Monenb Hasuanns [Tinxim 6a3yerbest
Bpuranis HEHTP MTOBETIHKOBOT JepIKaBHUX Ha TPUHITUIII:
Kibepbe3nexu KibepOe3nexu; CIIyk00BIIIB; Oe3nedHa
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IponoBxkenns Tabaumi 1.

1 2 3 4 5
(National Cyber | HamionanpHa | (IIIMHTOBI CUMYJISIIIT; MOBE/IIHKA Ma€
Security Centre, ypsizioBa peKoMeHaii s OyTH MPOCTIIIOIO

NCSO) KaMIaHis MaJIOTO Ta CEPEeHBOTO 3a HeOe3neyny
Cyber Aware Oi3HeCy
CHpsIMOBaHAa Ha
[T IBAIEHHS
00i3HaHOCTI
rpoMajisiH Ta
Majoro OizHecy
(6 KIIFOYOBHX
KpOKIB);
beskomroBHa
OHJIAMH-
maTdopma
Exercise in a
Box, ctBopeHa,
00
JOTIOMOTTH
Oprasizarisam
MepEeBIpUTH
CBOIO CTIHKICTB
10 Kibeparak Ta
BiJIIIpAIIOBATH
peaxIrio Ha
HUX Y
0e3neyHnx
yMOBax
I3paine Harionansue Monens OO0O0B’I3KOB1 TPEHIHTH Inrerpye 6a30Bi
KiOepynpaBiIiHHS 1HTerpanii JUTSL IEPKABHOTO 11 poBi
I3painro KiOepririeHu B CEKTOpY; CTaHJapTH 3
(Israel National CHUCTEMY KiOepHaBYaHHS JIJIs METOI0
Cyber HaIllOHAJIBbHOT KPUTUYHOI 3aro0iraHHs
Directorate, Oe3rexw, 1HppacTpyKTYypH; aTakam,
INSD) 0a3yeTbcsd Ha | 1HTerpalis KibepririeHu 3MEHILIEHHS 1X
KOHLEMIIii B CUCTEMY 00OpOHH; MacmTaoiB 1
“HOTPIHHOrO | AKTUBHE BUKOPHUCTaHHS MiHiMi3aril
3axucry”’ KiO€pITIOTITrOHiB; HACJTI/IKIB
(HaceneHHs, MiArOTOBKA HACEJICHHS
Oi3Hec Ta 10 [lif Imix gac
JIepKaBa) MacmTabHuX KidepaTak
Cinramyp ATEHTCTBO Mogens HaBuanHus HaceneHHs: BrpoBamxeHHs
Ki0epOe3nexu HaIlOHAJIBHOT 3axX0/U 00 nporpam Ha Bci
Cinramypy nudposoi pO3Mi3HAaBaHHS BIKOBI BEpCTBU
(Cyber Security | TpPamMOTHOCTI, ¢imuHry, maxpaicraa HACEJICHHH,
Agency of Cybersecurity B MEpEXi Ta 3aXUCTY B1JT IITK1JT Ta
Singapore, CSA) Awareness 0COOMCTHX JIaHUX; JIOMOTOCIIO/IapCTB
Campaign — MOy JIIpU3AIlis JI0 MaJIOTO Ta
HaI[lOHAJIbHA CepeHbOrO
1HIIIaTUBA Oi3HECY
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IponoBxkenns Tabaumi 1.

1 2 3 4 5
CrpsIMOBaHa Ha YOTHPHOX TOJIOBHUX
MHIIBUIEHHS KpPOKIiB O€3IeKH:
1 poBoi BUKOPHUCTAHHS
IPaMOTHOCTI HaJIHHUX TIApOJIiB,
HACEJIEHHS Ta YBIMKHEHHS
3aXUCT Bl nBO(haKTOPHOT
kibep3arpos, aBTeHTHU(IKaLil,
(boKycyeThCs OHOBJICHHS
Ha MPOCTHX MIPOrpaMHOTO
npaBUIax 3a0e3neueHHs Ta
Oe3neku CTBOPEHHS PE3EPBHUX
(xi0GepririeHi), KOITIi
SIK1 JIETKO
3aCTOCO-BYBaTH
B TIOBCSIK-
JICHHOMY JKUTTI
VYkpaina JepxaBHa [TKMY Bin OO00B’SI3KOBICTD dopmye cuctemy
ciyx0a 08.10.2025 CUCTEeMaTUYHUX KiOepririeHu B
CHeiaJIbHOTO Ne 1281 IHCTPYKTaXIB i yMOBax TPUBAJIOL
3B’SI3KY Ta TPEHIHTIB JIs riopuiHO1 arpecii
3aXHUCTy JIepKaBHOTO CEKTOPY Ha | Ta MOBHOMACIITA-
iH(opmarrii OCHOBI pH3UK- OHO{ BiliHH, 1110
VYxpainu OpIEHTOBAHOTO MiIXOAY 3YMOBITIOE
(State Service (Tematuka HEOOXITHICTh
for Special BU3HAYAETHCS 3 iHTerparii 6a30BUX
Communications ypaxyBaHHSIM peallbHUX MPaKTHK
and Information 1 HOTEHUIHHUX KiOepririeHu He
Protection of kibep3arpos, nuie y chepy
Ukraine) pe3yabTaTiB aHAJI3Y JEeP>KaBHOTO

PU3HKIB; crielniku
raiysi)

YOpaBIiHHA Ta
OCBITH, A U Y
cucTeMy
HaIllOHAJILHOT
Oe3neku i
000poHH

Takum umboMm, mna Ykpainu npocBim €C y cdepi kiOepririenn (30Kpema,
imremenTanisa Jupextuu NIS2) € nomibHAM Ta 3HAYHUM KPOKOM JIJIs IHTerpaiii y
nudpoBuit puHok €C Ta Mae 0coO0JMBE 3HAYCHHS B KOHTEKCTI €BPOIHTETPAIITHUX
nporieciB Ha UIsIXy a0 Berymy B €C. Jlo Toro x, YkpaiHa B3siia Ha cebe 3000B’s13aHHS
MIPUBECTH HaIlIOHAJIHHE 3aKOHOIAaBCTBO y BIAMOBIAHICTH A0 JlupekTuBu NIS2 B pamkax
nporpamu Ukraine Facility (hinancoBa qonomora Ykpaini Big €C Ha 2024-2027 poku
JUTsl BIZHOBJICHHS Ta pedopmyBanHs) [11].
PosrnssHeMo Jeski Ba)KIMB1 KPOKM Ta 3aKOHOJABYl 1HIIIATUBU YKpaiHU 00
MIJBUILIEHHS PIBHS LU(PPOBOI IPaMOTHOCTI TPOMAJIIH Ta CTAHOBJIEHHS ‘‘Cy4acHOi”

KiOepririeHu:
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1) 3 O6epesns 2021 poky MinictepctBo nudpoBoi TpanchopMmarii Ykpainu
onpuionHioe PaMky 11udpoBoi KOMIIETEHTHOCTI JIJ1sl rpoMajisiH [ 14], sika cTBOpeHa s
TOTO, 1100 MOKPAIIUTH PiBEHb HUPPOBUX KOMIETEHTHOCTEW YKPAIHIIIB, IOIOMOITH Yy
CTBOPEHHI JEp>KaBHOI MOJITUKHU Ta IJIAaHYBaHHI OCBITHIX 1HIIIaTUB, CIPSIMOBAHUX Ha
MIIBHUIICHHS PiBHS HU(PPOBOI rpaMOTHOCTI Ta MPAKTUYHOTO BUKOPUCTAHHS 3ac00i1B 1
cepBiciB [T-TexHONIOTIM KOHKPETHUMHU IUIBOBUMHM TIpylaMy HaceleHHs. Pamky
aJlanToOBaHO J0 HAIlIOHAJIbHUX, KyJbTYPHHUX, OCBITHIX Ta €KOHOMIYHUX OCOOJIMBOCTEM
VYkpainu. 3a ocHOBY B34TO BianoBiaHy Pamky mns rpomansn €C, sika 6a3yerbcs Ha
CHITPHUX €BPOMEUCHKUX CTAHAApPTaX, CIOYATKy MicTwia 5 ToioBHUX cdep Ta 21
kiouoBy komreTeHTHICTH (DigComp 2.1: The Digital Competence Framework for
Citizens) , a TakoXx 1HII pekoMmeHnalii y cdepl nuppoBUX KOMIIETEHTHOCTEU Bl
€BPOIEUCHKUX Ta MUKHApOoAHUX 1HCTUTYHIH. DigComp — 1e eBporeiicbka eTajloHHa
CUCTEMA, 1110 BU3HAYa€ HEOOX1THI HU(PPOBI HABUYKH JIJIS )KUTTSL, pOOOTH Ta HABYAHHS,
ii ctBopuB OO0’ €iHaHUM JOCTIAHUIIBKUN IIeHTp €Bporeiicbkoi Komicii (Joint Research
Centre European Commission, JRC), BoHa OHOBTIOETbCS 3a TToTpedu [14, 15];

2) 3 npuiiHaTTsM 3akoHy Ykpainu “[Ipo BHECeHHS 3MiH JO JIEIKUX 3aKOHIB
VYkpainu mojo 3axucty iHdopmalii Ta Kidep3axucTy Aep>KaBHHX 1HGOpMAIiiTHUX
pecypciB, 00’€kTiB KpuTuuyHOi 1H(popmarliitHoi iHbpacTpykrypu” Big 27.03.2025
Ne4336-1X posnoyato pepopmyBaHHS CUCTEMH KiOep3axUcTy B YKpaiHi, SK€ OHOBIIOE
MIIX0MU 10 Kibep3axucTy Ta 3aXHCTy 1H(opMallii, 3alpoBaKye TI€BI MEXaHI3MU
YVIOpaBIIHHSA pU3MKAaMH, pearyBaHHA Ha KiOep3arpo3n Ta OOOB’SI3KOBE HAaBYAHHS 3
kioepririenu. lle mpusBeno 10 BHeceHHs 3M1H B 3akoH Ykpainu “IIpo ocHOBHI 3acanu
3a0e3neueHHs kioepOesnekn” [2]. Tak, yacTuHy TpeTIO CTaTTi § IONOBHEHO
HACTYIHUM ITYHKTOM: “Npo8edeHHsi IHCMPYKMAMCi8 ma CUCMeMAamuyHux mpeHiHeie
wooo Kibepeicicnu O0as uaenie ypaoy VYkpaiwu, Hapoonux odenymamie Yxpainu,
NpayieHuKi6 NAMPOHAMHUX CYIHCO, Oenymamie Micyesux pao, OepHCAGHUX
CAYHCO0BYIB, BILUCLKOBOCIYHCOOBYIB, NPAYIBHUKIB OpP2aHi8 O0epIHCABHOI 61a0u ma
0epIHCABHUX OP2aHI8, KePIGHUKI8 Ma NPAYIBHUKIE 0ePIHCABHUX NIONPUEMCME, YCINAHOB
ma opeawnizayiti, CUCIEeMamuyHiCmy Ma NOPSIOOK NPOBEOEHHS AKUX 6CMAHOBTIOI0MbCS
Kabinemom Minicmpis Yxpainu™

3) Ha Bumory 3axony [2], [ToctanoBoro Kabinery MinictpiB Ykpainu Ne 1281 Bin
08.10.2025 3arBepmxkeno “Ilopsimok mMpoBeneHHS 1HCTPYKTaXIB Ta CUCTEMATHYHHUX
TPEHIHTIB MmoA0 Kidepririean” [3], ska 3akpinuia 00OB’S3KOBICTh CHCTEMAaTHYHUX
THCTPYKTaXIB 1 TPEHIHTIB AJi1 Cy0’ €KTIB JACP>KABHOTO YIPABIIHHSI HA OCHOBI PU3UK-
OpPIEHTOBAHOTO TMIJIX0AYy (TeMaThKa BHU3HAYAETHCS 3 YpaxyBaHHSM pealbHUX 1
MOTEHIITHUX Ki0ep3arpo3, pe3yabTaTiB aHalli3y PU3HKIB, Taly3eBOi cHelU(IKU Ta
MOJIITUK O€3MeKH opraHigauii’)

[Tig TepMiHOM “IHCTPYKTa@Xi Ta CHCTEMAaTW4YHI TPEHIHTH IIOI0 KiOEPTiri€HW CIIij
PO3YMITH OpraHi3amiifHO-HaBYaIbHI 3aXOAW, SKIi TPOBOAATHCA I CyO’€KTiB
JIEP>KaBHOTO YMPABIIHHS MIPOTATOM CTPOKY iX TiepeOyBaHHS Ha MMOCal, CIIPSIMOBaHI Ha
o3HAaHOMIICHHS, (DOPMYBaHHS Ta 3aKpIIJICHHS 3HAHb, YMiHb 1 HABUYOK O€3IMEYHOI
ITOBEJIIHKK B KiOEpIpOCTOPi.

MeTtoto mpoBeIeHHs THCTPYKTaXKIB Ta TPEHIHTIB 11010 KIOEPTITi€HU € T1IBUIIECHHS
piBHS O0013HAHOCTI CyO’€KTIB JE€pKaBHOTO YIMpaBiiHHA Ta (OPMYyBaHHS B HHUX
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MPAKTUYHUX HAaBUYOK OE3MEeYHOro KOPHCTYBaHHS 3aco0amMu iHQoOpMaTH3aiii Ta
InTepHeroM myig  3amoOiraHHs, CBOEYACHOTO BHUSBJICHHS Ta pearyBaHHS Ha
KIOepIHITUACHTH, Ki0epaTaku, 3a0e3MeUeHHS 3aXUCTy MEPCOHAIbHUX JaHUX, a TaKOX
JTOTpUMaHHS BUMOT 3aKOHOaBCTBA y cpepi kibepOe3eKku Ta BIMOBITHUX CTaHAAPTIB,
MOJITUK Oe3MeKH Ta 0COOIMBOCTEN y BIAMIOBIIHIM cdepl ado ramysi [3].

4) Bu3HaueHHsI 3MICTYy 1HCTPYKTaXKIB Ta TPEHIHTIB 11010 KIOEPTiri€Hu, a TaKOX X
NPOBENICHHS 3IIACHIOEThCS 3 YypaxyBaHHSAM MeTOAMYHMX PEKOMEHJAIId 1010
MPOBEJCHHS IHCTPYKTAXIB 1 TPEHIHTIB 11010 KIOEPTirieHu Ha Tepioj MPU3HAYCHHS Ha
Mocaju Jep>KaBHUX CITy»OOBIIIB, MPAI[iBHUKIB OpraHiB Jep>KaBHOI BIAJM Ta 1HIINX
JIEp’)KaBHUX OpPraHiB, BIHCHKOBOCTYKOOBIIIB, KEPIBHHUKIB Ta MPAI[iBHUKIB JEPKaBHUX
IMIIMIPUEMCTB, YCTAHOB Ta OpraHi3aiii, 3aTBEepKCHUX HakKa3oM AJMiHICTpamii
Jlep>xaBHOI ciTy>kOU crielialbHOro 3B 3Ky Ta 3aXUCTy iH(popmaiii Ykpainu (nam —
Hepxcnenss’si3ky Ykpainu) Big 21.10.2025 Ne 661 [16]. TyT HanaroThC METOUYHI
pEeKOMeHaIlli Ta OPIEHTOBAHUM TMEpeiK HaBYaIbHUX TEM, X04a, PEKOMEH/allli He €
HOPMATUBHO-TIPABOBUM aKTOM, MAarOTh 1HGOPMAIIMHUN Ta pPEeKOMEHIAlIMHUMA
XapaKkTep, He BCTAHOBIIIOIOTH TPABOBUX HOPM 1 € JOOPOBUILHUMHU JJI1 BAKOPUCTAHHSI.
Po3pobnieni 3 ypaxyBaHHAM IIOJIO)KE€Hb KOHIIENTyalbHO-peepeHTHOI Mojeni
uudpoBux kommnereHTHocTe st rpomaasH €C DigComp 2.2: The Digital
Competence Framework for Citizens (onoBneHo1) [14-16].

OTtxe, kiOepririeHa B YKpaiHi cTaja 00OOB’SI3KOBOIO IS JIEPKABHOTO CEKTOPY,
BU3HAYEHO O0OB’SI3KOB1 BUMOTH I[0/I0 MPOBEJAEHHS 1HCTPYKTAXIB Ta CUCTEMAaTUYHUX
TPEHIHTIB HAa OCHOBI PH3UK-OPIEHTOBAHOrO MiAX0ay (mepeadayeHo IEepBHUHHI
IHCTPYKTaX1, PEryJsipHI TPEHIHTH, JOKYMEHTYBaHHS PE3yJbTATiB HaBYaHHS 100
KOYKHOTO CIIBPOOITHUKA Ta TEMH, a TAKOXK KOHTPOJb 3 OOKy KepiBHUUTBA). [lpum
1IbOMY, TIOCaI0B1 0cOOU 3000B’sA3aH1 3a0€3MeuyBaTH BUKOHAHHS I[TUX BUMOT Ta HECYTh
MEepCOHAIBHY BIJMOBIIAJIBHICTh 32 iX HEBUMKOHAHHS BIAMOBIIHO J0 3aKOHOAABCTBA.
[I{o moBHicTIO BignoBigae migxonam Jupextusu NIS2 [10, 11].

3aranom, MIXHApOJIHUN TOCBIJ, 30KpeMa 1 aepxaB-wieHiB €C 1eMOHCTPYE, 10
(dhopMyBaHHS KyJIbTYpH KiOEpTiTi€HH, PO3BUTOK IUGPOBOI IPaMOTHOCTI Ta HABYAHHS €
BOKJIMBUMHU CKJIAJJOBUMHU €(EKTHUBHOI CHCTEMH KiOepOe3meku Ta KiOepCTIMKOCTI 1
noTpedye BHKOHAHHS TOCTIMHMX Ta CHCTEMaTHYHMX 3axoaiB. Tomy, YkpaiHa B
KOHTEKCT1 €BpPOIHTETpaIliiHuX MpOoIeciB Ha NUIAXY A0 BcTymy B €C, B3syia Ha cebe
3000B’s13aHHS TPUBECTH HalllOHAJIBHE 3aKOHOABCTBO Y BIAMOBIIHICTE 10 BUMOT €C,
3okpema JlupexktuBu NIS2. OpHak, oCOOMUBICTIO YKpaiHM € Te, 10 Ha BIAMIHY BiJ
O1IBILIOCTI Jiep:kaB, BOHA (hOpMYE€ cUCTEMY KiOepririeHu B yMOBaxX TpUBaJIOl IOPUAHOT
arpecii Ta TOBHOMACIITaOHOT BIMHM, 1110 3yMOBJIIO€ HEOOXI1IHICTh 1HTErpalii 0a30BUX
MpaKkTUK KiOepririenn y cdepy Aep>KaBHOrO YMPaBIIHHS Ta OCBITH, 1 OJHOYACHO,
HalllOHAJIbHOT Oe3MeKku it 000pOHH.
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MEXAHI3MHU JTUHAMIYHOI'O KOHTPOJIIO JOCTYI1Y
B BE3CEPBEPHUX CEPEJOBHUIIAX JJIA
HIIABULHIEHHSA BE3IIEKHU

Yyxpiii Makcum CepriiioBuy,

acIripaHT

JIyupkuii HalllOHAJIBHUHN TEXHIYHUM YHIBEPCUTET,
M. JIyubk, Ykpaina

CrpimMke mommpeHHs: 6e3cepBepHux (serverless) oO4YMCIEHb AOKOPIHHO 3MIHIOE
apxiTEeKTypy CydYaCHHX TMpPOTPaMHUX CHCTEM, JO3BOJIIIOUM  PO3POOHUKAM
30CepeKyBaTUCs Ha OI3HEC-JIOTIL, JENeryloud YIpaBiIiHHSA 1HQPaCTPyKTYypOrO
XMapHOMy TipoBaijepy. BTim, edpemepHa Ta BHUCOKOAMHAMIYHA NTPUPOJA TaKUX
cepenoBui] Gopmye crnerudiual BUKIMKA O€3MEeKH, SIKI IMOraHO Yy3TOJKYIOThCS 3
TPAAUIITHUMU MOJIEISIMU KOHTPOJIIO JOCTyIy. JIOCHITHUKH, 10 CHUCTEMAaTUYHO
aHATI3YIOTh MPAKTUKA KOHTPOIIO JIOCTYIY B XMapO-HATUBHHUX Ta MIKPOCEPBICHUX
apXxIiTeKTypax, 3a3Ha4aroTh, 0 POJILOBUN KOHTPOJb noctyny (RBAC), nomnpu cBoro
MOIIMPEHICTh,  3AJIUINAETHCA  HETHYYKHUM  1HCTPYMEHTOM: BiH  mependadae
JIOBrOTPHUBAJI CTATUYHI JI03BOJIH, 1110 CYNIEPEYUTh TPUHITUITY HAMMEHIIIUX MPUBLICIB 1
HE BPaXOBY€ KOHTEKCT KOHKPETHOTO BUKIUKY QyHKIi [1]. [IpoOrema yckiiagHIOETbCS
TUM, 10 O€3CEepBEpHI 3aCTOCYHKH YaCTO CKJIQJalOThCcsl 3 JECATKIB ab0 COTEHb
He3IeKHUX (DYHKIIH, pydyHe HaTAITYBaHHS MPaB AOCTYIY IS IKUX € TPYJIOMICTKAM
1 CXWIBHUM JIO TMOMMJIOK, IO MIABUILYE PU3UK HAJAHHS HAUIMIIKOBUX JO3BOJIB 1
PO3IIKPIOE TOBEPXHIO MOKIIMBOI aTaKX B pa3i KOMIIPOMETAIIT OKPEMOT0 KOMIIOHEHTA.

CyyacHi AOCHIKEHHS TPOMOHYIOTh KUIbKa HANpPsIMIB MOI0JAHHS LI€T MPOOIEMHU.
OnuH 13 HUX TOB'SI3aHUM 13 BIPOBAKEHHIM MOJENe HyIbOBOi JoBIpH (Zero Trust) y
MOEIHAHHI 3 JIOBIPO-IIEHTPUYHUMU MEXaHI3MaMu KiOep3axucTy XMapo-HATHBHUX
CUCTEM, IO JO3BOJISIOTH YPaxOBYBAaTH TUHAMIUYHUN KOHTEKCT 3anuty [2]. [Hmmi
HaIpsIM 30Cepe/KEHUN Ha THTErpallii pu3uK-OplEHTOBAHUX MOJIETIEH, K1 MOETHYIOTh
POJILOBUI Ta ATPUOYTUBHUH MIIXOH 3 KUTBKICHOIO OI[IHKOIO PU3UKY KOXKHOTO 3aITUTY
JUISL TUHAMIYHOTO KOPUTYBAaHHS PIBHS HEOOXinHO1 aBTeHTHdikamii [3]. AKTHUBHO
PO3BUBAETHCS W HANpPsIM 3aCTOCYBaHHS MAIIMHHOTO HABYaHHS IS BUSBJICHHS
aHomanii y Ttpadixky xmapHux APl B peanbHOMy uaci Ta (OpMyBaHHS PU3HUK-
OpIEHTOBAaHUX pPEKOMeHAAIll mis ciayk0 Oesneku [4]. OkpemMo BapTO BIA3HAUYUTH
JOCTIKEHHSI KOHTEKCTHO-3aJIe)KHOTO KOHTPOIIIO JOCTYIY Il XMapHUX 1 TYMaHHUX
O0YHCIIeHb, Yy SIKUX 3alpOMOHOBAHO TAKCOHOMIi MPOCTOPOBUX, YAaCOBHX Ta
CEPEIOBUIIHUX YMOB JUIsl TOYHIIIOTO MPUHHATTA pillIeHb Npo aBTopu3allito [5].
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Taoauus 1.
Orunsgn miaxo/iB 0 peaiizailii KOHTPOJIIO J0CTYyNy B 0€3CepBEpHUX apXITEKTypax
IMinxin PiBenb iHTerpamii OcHOBHe 00MeKeHHS
HaTtuBHI1 XMapHI MeXxaH13MH Konconps xmapHOTo CraTuyHICTh NpaBUII
npoBauepa
30BHILIHINA MOJYJIb Oxpemuii ceppic- MepexeBa 3aTpuMKa
MPUUHATTS PIlIEHb MIEPEXOITIOBAY
Boynosani 6161i0TeKH 3aliekHICTh Y KOl (PyHKITIT [ToTpebye mOBTOPHOTO
PO3TOPTAHHS
XwmapHi cepicu aBropu3zailii | Bukiuk 3oBHimH0ro APl |TlpuB's3ka 10 nocrauaibHUKA

Y Mexax MOCHIPKEHHS MPAaKTUYHY peani3aliio TMHAMIYHOTO KOHTPOIIO JOCTYIY
3aIpPOMOHOBAHO HA OCHOBI apxiTekTypHOTO miaxoay Policy as Code 13 BUKOpUCTaHHIM
30BHIIIHBOIO MOJyJsd NpuiHATTS pimeHb (Policy Decision Point), mo ao3Bosise
BIJIOKPEMHUTH JIOTIKY aBTOpu3allii BiJl OI3HEC-JIOTIKM (PYHKIIH 1 LEHTPaTi30BaHO
KepyBaTu TmpaBuiamMu Oe3neku Oe3 TMMOBTOPHOTO PpO3rOpTaHHS MIKPOCEPBICIB.
[IpakTuuHi [pocmipKeHHS Bepudikallii MOAIOHMX TMOMITUK Y MIKPOCEPBICHUX
cepenoBuinax 3acobamu Ha ktant Open Policy Agent miqTBepIKyI0Th: pO3TOpTaHHS
J0JJaTKOBOTO I1apy MEPEBIPKHU J10/1a€ IOMIpHE HAaBaHTAKEHHS — B CEPEAHbOMY KLJIbKa
CEKYH]I JI0 CTapTy KOHTEWHepa Ta Bapiallito TPUBAJIOCTI 0OPOOKHU 3amuTy B MEXKax 7—
65 %, — 1110 BU3HAETHCA NPUUHATHUM 3 OTJISAy Ha 3100yTUH piBeHb Oe3mneku [6].
[Toni6HOrO BHUCHOBKY MOXOMSITH 1 aBTOPU KOMIUIEKCHOTO OTJIAAy O€3IMeKu XMapo-
HAaTUBHHUX CEPBICIB, MIJKPECIIOIYM POJIb MONITHK-IK-KOAY B peaii3auli TpUHIUITY
HYJIbOBOI JJOBIPHU HA PIBHI MEPEXKEBOT0 TpadiKy MK MiKpocepBicamu [7].

3anponoHoBaHa MOJENb ONEPYE JBOPIBHEBOIO JIOTIKOK MPUUHATTS pimieHb. Ha
MEPIIOMY €Tami OOYMCIIOEThCA CYKYNHUM MOKa3HWK PU3HMKY BXIJHOTO 3aIllUTy Ha
OCHOB1 BaroBuX KOE(QIII€HTIB KOHTEKCTHUX (DAKTOpIB: Hacy 1I00H, MEpPEKEBOTO
OTOYEHHS Ta CTaHy KJIIEHTCHKOIO MPUCTPOIO — 30KpEMa, 3BEPHEHHS y HEpOoOOUHii yac
MIJBUIILY€E OLIHKY pu3uKy Ha 30 OamiB, a BUKOpUCTAaHHS He3Hanomoi [P-agpecu — Ha
40 6aniB. Ha gpyromy erari 3acTOCOBY€ThCS qudepeHIiioBaHe pillieHHS PO JOCTYII
3aJIEKHO BiJl OTPUMAHOTO PIBHS JIOBIPU: HUBBKWUW PU3UK HAJa€ BIUIBHUN JOCTYII,
CepeliHii — BUMAarae mpoXoKeHHs1 0araTopakToOpHOi aBTeHTUdIKAII1, 8 KPUTHUYHUN
— TMPU3BOAMTH JO aBTOMAaTMYHOrO OJIOKYBaHHS, 32 BHUHSITKOM IONEPEIHBO
BU3HAYEHUX CIEHApPiiB EKCTPeHOro Joctymy. Takuil MiaXid Y3rOJKYeTbCs 3
pe3ysbTaTaMu JIOCHIKCeHh aBTOMATH30BAaHOTO TMOCHJICHHS TIOMITHUK HAWMEHIINX
NpUBLIEIB y XMapHUX KOHTEHHEPHUX CEpPEAOBHINAX HAa OCHOBI CTATUYHOTO aHAII3y
Kooy (QyHkuii [8], a TakoXK [ONMOBHIOE HAIpPSIM TOKEH-OPIEHTOBAHOI'O KOHTPOIIIO
JOCTYITy Ha PiBHI MIKPOCEPBICIB, 3a SIKOTO 30BHIIIHSA aBTEHTU(IKAIS i BHYTPILIHS
aBTOpU3ALlis PO3MEKOBYIOTHCS MI>)K KOMIIOHEHTaMU CUCTEMHU [9].

[IpakTruHy HIHHICTH 3aMPOMOHOBAHOTO MIIXO0Y MATBEPKYIOTh 1 JOCIIIKEHHS
inTerparii Policy as Code, aBToMaTH30BaHOI IEPEBIPKHU BIMOBITHOCTI CTaHIapTaM Ta
IMHAMIYHOTO  KOHTPOJIIO  JIOCTyIy B  MYJIbTUXMAapHUX CEpEelOBUIIAX, JI€
BIJIOKpEMJICHHSI JIOTIKM aBTopu3alii 3a0e3medye Oe3nepepBHUN  MOHITOPUHT
BIJIMOBITHOCTI TOJITUKAM Oe3neku B pexumi peanbHoro vacy [10]. Ilpaktuune
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3HAYEHHS] OTPUMAHUX PE3YJIbTATIB MOJIATAE B TOMY, 1110 3alpPONOHOBaHA apXiTEKTypa
He BuMarae wmoaudikaiii BHUXITHOTO KOJy OI3HEC-JIOTIKM (YHKIIH 1 MOXke
BIIPOBA/XKYBATHUCS TOCTYMOBO: CIOYATKY JUIsl HAMOUIbII KPUTHYHHUX CEPBICIB, IIO
00pOOJISIIOTh YyT/IUBI J1aHi, @ 3r0J0M — JIJIsl PEIITH 3aCTOCYHKY B Mipy HAKOITUYEHHS
JOBIPM 70 HOBOIO MEXaHI3My Ta KamiOpyBaHHS IIOPOTOBHX 3HAUYCHb Ha OCHOBI
peaqbHUX eKCIUTyaTaliiHux naHux. Ile ocoOmvMBO akTyanbHO MJIA OpraHizarii 13
BHCOKMMH BUMOTaMU PETYJISITOPHOTO KOMIUIAEHCY, JI€ BAPTICTh BUTOKY JAHUX 1CTOTHO
MIEPEBUIIYy€ BUTPATH HA BIPOBAKCHHSI PEBEHTHBHUX MEXaHI3MIB 3aXHCTY.

OTxe, mepexia BiJl CTATUYHUX MOJENCH KOHTPOJIO JOCTYNy A0 AMHAMIYHUX,
PHU3HK-OPIEHTOBAHUX MEXaHI3MiB Ha OCHOBI apxiTekTypu Policy as Code mo3Bossie
CYTTEBO TMIJBUIIUTH pPIBEHb 3aXUCTy O€3CEpBEPHUX CEPENOBUI, 30epirarouu
NPUIUHATHUN  pIBEHb NPOAYKTUBHOCTI cHcTeMH. llepcnexkTuBu  momamblIux
JOCIIUKEHb TMOB'SI3aHI 3 IHTETPALll€l0 QJITOPUTMIB MAIIMHHOTO HABYaHHA I
ABTOMATUYHOTO KaJIIOpyBaHHs BaroBUX KOE(ILIEHTIB PU3UKY HA OCHOBI HAKOTMYEHHUX
eKCIUTyaTalllfHUX JIaHUX, 110 JO3BOJIUTH MOCTYMOBO 3HMKYBATH YaCTKYy PYYHOTO
BTPYYaHHsI aJIMIHICTPATOPIB O€3MEKH B MIATPUMKY aKTYaTbHOCTI MOJITUK JTOCTYILY.
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Agricultural landscapes represent some of the most extensively managed
ecosystems on Earth, where natural ecological processes interact continuously with
human activities, technological inputs and economic objectives. Within this context,
the concept of agrocenosis provides a useful framework for understanding agricultural
communities as complex biological systems embedded within a specific abiotic and
climatic environment and continuously modified by anthropogenic activity [1, 2].
Although the term agroecosystem is more widely used in contemporary English-
language literature, the concept of agrocenosis retains particular value in emphasizing
the structural organization and biological interactions of agricultural communities [3].

This review examines agrocenosis as an interdisciplinary concept within
environmental sciences, with particular attention to its structural and functional
components. The biotic structure includes cultivated plants, weeds, pests, pathogens,
pollinators, natural enemies, soil fauna and microorganisms, while the abiotic
component encompasses soil, water, atmosphere, topography, radiation and climatic
conditions. Particular emphasis is placed on climate-forming and microclimatic
factors, including temperature, precipitation, solar radiation, humidity, wind and
evapotranspiration, which determine the environmental conditions under which
agrocenotic communities develop. The anthropogenic component is considered as an
integral rather than external factor and includes crop selection, tillage, fertilization,
irrigation, pest management, crop rotation, machinery, technological inputs and
economic decision-making.

The review argues that understanding agrocenosis requires a systems approach in
which energy flow, nutrient cycling, trophic interactions, biodiversity, soil processes,
climatic variability and human management are considered simultaneously [4]. Such
an approach is particularly important in the context of climate change, soil degradation,
biodiversity loss and the transition toward sustainable agricultural systems.

Special attention is given to the educational significance of agrocenosis for students
of biological and environmental sciences. Knowledge of agrocenotic structure and
functioning allows students to connect theoretical concepts from ecology, botany,
zoology, microbiology, soil science, climatology and environmental management with
real-world agricultural systems. Understanding these interactions is essential for
developing systems thinking and preparing future biologists to assess environmental
risks, biodiversity changes, ecosystem resilience and the consequences of human land
use [5].
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Agriculture represents one of the most important forms of human interaction with
the natural environment. Unlike relatively undisturbed ecosystems, agricultural
systems are deliberately created, simplified and maintained by human activity. Their
structure reflects the interaction of biological communities with soil, climate, water,
landscape characteristics and technological management.

For this reason, agricultural systems occupy a distinctive position between natural
ecosystems and highly artificial systems. The Food and Agriculture Organization
describes agro-ecosystems as domesticated ecosystems that retain fundamental
ecological processes such as primary production, consumption, decomposition, energy
flow and nutrient cycling, while also requiring consideration of economic, social and
environmental factors associated with human management.

This systems perspective is increasingly important because modern agriculture is
exposed to multiple interacting challenges. Climate change modifies temperature and
precipitation regimes, increasing the frequency and intensity of heat and drought stress.
Soil degradation reduces the capacity of agricultural land to maintain productivity.
Biodiversity loss may weaken natural biological regulation. Intensive management can
alter soil microbial communities, nutrient cycles and trophic relationships [6].

The structural organization of an agrocenosis can be considered at several
interconnected levels. Individual plants, insects, microorganisms and other organisms
represent the basic biological units. Populations consist of individuals of the same
species interacting within the agricultural environment. The agrocenosis represents the
community level, where multiple populations interact. The community is embedded
within soil, atmosphere, water and landscape and is continuously modified by human
management. This creates a hierarchy: organism — population — agrocenosis —
agroecosystem — agricultural landscape. Understanding this hierarchy is essential
for biological students because ecological processes occurring at one level can generate
consequences at another. For example: individual plant stress — altered plant
physiology — population productivity — community composition —
agroecosystem productivity.

Cultivated plants are usually the dominant producers within agrocenosis. Examples
include: wheat, maize, sunflower, soybean, rapeseed, sugar beet, potatoes, vegetables.
They convert solar radiation into chemical energy through photosynthesis and form the
primary source of organic matter entering the agricultural food web [7]. However,
unlike natural plant communities, crop populations are deliberately selected and
maintained by humans. Their: density, genetic composition, spatial distribution,
phenological development, nutrient availability, water supply are largely determined
by agricultural management (photo 1).
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Agricultural Community (original work by the author).

The biological community exists within a physical and chemical environment. The
principal abiotic components include: temperature, precipitation, solar radiation,
atmospheric humidity, wind; soil moisture, soil temperature, soil structure, mineral
composition, pH, salinity, water quality, topography [8, 9]. These factors determine the
ecological niche available to organisms and influence species interactions. Climate is
one of the principal determinants of agrocenotic structure. However, climate should
not be understood simply as "weather conditions". A biological organism experiences
a combination of: temperature, radiation, humidity, wind, soil moisture, atmospheric
composition, duration of climatic conditions. These factors interact. For example, high
temperature combined with low humidity increases evaporative demand and can
intensify plant water stress [11, 12]. Similarly, high temperature and adequate moisture
may accelerate plant growth but also increase the development rate of certain pests and
pathogens. Thus: climate — plant physiology — species interactions — community
structure — agricultural productivity. It is important to avoid treating humans as
something external to agrocenosis. In agricultural systems, human activity is
an ecological force comparable in importance to climate, soil and biological
interactions. A useful conceptual model is:

Climate + Soil + Biodiversity + Human Management

l

Agrocenotic structure

!

Ecological processes

!

Productivity + Stability + Environmental consequences
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This perspective is particularly important in environmental science because it
challenges the traditional division between "natural ecology" and "human activity"[13,
14]. Agricultural ecosystems are precisely where these two domains meet. The
agrocenosis concept can therefore serve as a bridge among disciplines.

Botany

)
Zoology

)
Microbiology

!

Soil Science

)
Climatology

!
Ecology

!

Environmental Management

)

Agricultural Economics

All of these disciplines converge within the agrocenosis. This interdisciplinary
approach is consistent with broader developments in agroecology, which increasingly
emphasize connections among agricultural science, environmental sciences,
economics and social dimensions rather than restricting analysis to crop - soil
interactions [15].

The concept of agrocenosis provides a valuable framework for understanding
agricultural communities as complex ecological systems rather than as collections of
cultivated organisms [ 16]. Its scientific significance lies in the possibility of integrating
biological, abiotic, climatic and anthropogenic components within a single conceptual
framework.

The structure of agrocenosis includes cultivated plants, weeds, herbivores,
predators, pollinators, pathogens, microorganisms and soil fauna. These components
interact with abiotic factors such as temperature, precipitation, radiation, humidity,
wind, soil properties, water availability and topography [17]. The resulting system is
continuously modified by human activities, including crop selection, tillage,
fertilization, irrigation, crop protection, crop rotation and harvesting.

Climate 1s not merely an external background condition. It determines the
environmental constraints within which agrocenotic interactions occur and can modify
the distribution, abundance and activity of organisms [18, 19]. Soil similarly represents
an interface between the abiotic and biotic components, functioning simultaneously as
a physical environment, nutrient reservoir, water regulator and biological habitat.

The anthropogenic component distinguishes agrocenosis from many relatively
undisturbed ecological communities [20, 21]. Human beings do not simply influence
agrocenosis from outside; they determine its species composition, spatial structure,
resource flows and temporal dynamics. Agriculture can therefore be understood as a
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continuous process of ecological regulation. For biological and environmental
students, knowledge of agrocenosis is particularly important because it provides an
opportunity to integrate concepts traditionally taught within separate disciplines.
Botany, zoology, microbiology, soil science, climatology, physiology, genetics and
ecology converge within the agricultural system. The study of agrocenosis therefore
contributes not only to subject-specific knowledge but also to the development of
systems thinking [22].

This educational perspective is increasingly important in the context of climate
change and environmental degradation. Future biologists will encounter ecological
problems that cannot be solved by examining individual species or environmental
factors in isolation. They will need to understand interactions, feedbacks, trade-offs
and processes operating across biological and environmental scales [23].

The concept of agrocenosis can therefore be regarded not merely as a descriptive
term for an agricultural biological community, but as a practical model for teaching
how nature functions under human influence. Perhaps its greatest value lies precisely
in this simplicity: an agricultural field appears at first to be an ordinary and familiar
landscape, yet beneath its apparent uniformity exists a complex network of organisms,
climatic influences, soil processes, energy flows, nutrient cycles and human decisions
[23].

To understand the agrocenosis is therefore to learn to see the agricultural landscape
not as a collection of separate elements, but as one living, interacting and continuously
changing ecological system [23]. And this is ultimately why knowledge of agrocenosis
i1s important for biological education: it teaches students not only what lives in an
environment, but how life, environment and human activity become inseparably
connected within it.
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METOJIUYHI 3ACAJIA OLITHIOBAHHST BATATOPIYHO]
MPOCTOPOBOI CTIMKOCTI BUTHOCHO
MIIBULIIEHUX CYITYTHUKOBUX THIUKATOPIB NO,

Yepuuwm Pyciian Bosioaumuposuy

acIripaHT

IBaHO-®paHKIBCHKUN HAIIOHATFHUN TEXHIYHUNA YHIBEPCUTET HAPTH 1 razy
M. [BaHo-®DpaHKiBChK, YKpaiHa

AHoTanisi. PO3BUTOK CyIyTHHKOBOTO MOHITOPUHTY aTMOC(EpHOTO cepeoBHINa
Ja€ 3MOry OLIHIOBAaTM HE JIMIIE 4YacoBl 3MIHM TpomochepHoi koioHKH NO;, a i
CTIMKICTB ii MPOCTOPOBOI CTPYKTYpH. [I0BTOpHA MOsIBA BITHOCHO M1ABUILIEHUX 3HAYEHb
y MEBHIN YaCTUHI JOCIIKYBAaHOI TEPUTOPIT HE MOKE aBTOMAaTHYHO TPAKTYBaTUCA SIK
J0Ka3 TMOCTIMHOTO JpKepena BHUKHAIB ad0 HOPMAaTUBHOIO IEpEeBUIIEHHA. MeToro
po0OTH € y3arajabHEHHs Cy4aCHHUX MIIXOIB A0 IPOCTOPOBOIO aHANI3y CyyTHUKOBUX
crioctepexkeHb NO, Ta dopmaizallis METOJIUYHOI CXEMH OIIHIOBaHHS 0aratopidHoi
MPOCTOPOBOi  CTIMKOCTI BIAHOCHO MIABUIICHUX 1HJIMKATOPIB. 3ampoOIrOHOBAHO
pPO3MEKOBYBaTH aOCOJIIOTHY BEJIMUYMHY TPONOCHEPHOI KOJIOHKH, 1i BIJHOCHE
MOJIO)KEHHSI Y BHYTPIIIHBOMY IPOCTOPOBOMY pPO3MOJLIL Ta YacTOTy HOBTOPHOTO
MOTPAIUITHHS MIPOCTOPOBOTO €JIEMEHTA JI0 BEPXHBOI YACTHHHM TAaKOTO PO3MOALTY. Sk
onepauliHui MAX1 PO3IJISTHYTO BUKOPHCTAHHS PIYHMX KBAHTHIIBHHUX IIOPOTIB 3
MOJAJIBIIUM OOYHUCIEHHSAM MDKPIYHOT TOBTOPIOBAHOCTI. KOPEKTHICTh TaKOro aHami3y
nependayae TMoONepeaHid KOHTPOJIb SKOCTI, YacoBOi 1 KaJCHAApHOI TOBHOTH,
CTaOUIBHOCTI ~ MPOCTOPOBOI OCHOBM Ta CHUIBHOI  MPOCTOPOBOI  MIATPUMKHU
MOPIBHIOBAHMX  NPOAYKTIB.  AHaii3  OPOCTOPOBOI  CTIMKOCTI  JIOLIIBHO
BUKOPUCTOBYBaTH SK 1HCTPYMEHT TPOCTOPOBOTO CKPHMHIHTY Ta BH3HAYCHHS
MPIOPUTETHUX 30H JJIsi TOJAIBINOI TMEpPEeBIpKH, a HE SK CaMOJOCTaTHIA MeTox
aTpuOy1Iii pkepen abo OIIHIOBAHHS BUKH/IIB.

KawuoBi caoBa: Sentinel-5P, TROPOMI, NO,, mnpocTopoBa CTIHKICTb,
OararopiuHa MOBTOPIOBAHICTh, MPOCTOPOBI MAaKCHMyMH, KBAaHTUJIbHE pPaH)KyBaHHS,
CYMYTHUKOBHI MOHITOPUHT, aTMOC(hEpHE MOBITPS.

CynmyTHUKOBI ~ CIOCTEPEKEHHS  aTMOC(PEpPHOro  CKJIaay  Jefail  I[IupIie
3aCTOCOBYIOTBHCS JIJIsl aHAJI13Y MTPOCTOPOBO-4acOBOi HeoAHOP1THOCTI NO; Ha MiCbKOMY
Ta perioHanbHOMY piBHSAX. Sentinel-SP/TROPOMI ¢dopmye Oararopiunuii psif
TpPOMOC(EPHUX BEPTHKAITBHUX KOJOHOK NOy, MPUIATHUHN IS TOCHTITKCHHS BETHKUX
MICBKHUX 1 MPOMUCIOBUX Teputopiil. CydacHi poOOTH MEepexoaaTh Bl aHAII3Y JIMILE
IHTErpaJIbHUX CepeAHIX 3HAa4YeHb /IO OLIHIOBaHHS BHYTPIIIHBOMICHKHX MPOCTOPOBHX
KOHTPACTIB, JOBrOTPUBAIUX 3MiH 1 JIOKali30BaHUX OCEPENKiB IMiIBUIIICHOTO
CYIyTHHUKOBOTO cursany [1-3].

Huber et al. [1] Buxonanu rinobansuuii anamiz TROPOMI NO, s nonax 11 500
MicbKuX TepuTopiii y 2019-2024 pp. 1 mokasaiu iCTOTHY periOHaJIbHY HEOTHOPIIHICTh
3MiH, a TaKOX JIOKaJI130BaH1 MIJBUIIEHHS MOOIN3y OKpeMHX pailOHIB BHUIOOYBHOI Ta
1HIIIOT TIPOMHKCIIOBOT aKTUBHOCTI. Taki pe3ynbTaTv CBiMYaTh MPO JOMIIBHICTH
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JIOTIOBHEHHS 1HTErPAbHUX CEPEIHIX XapaKTePUCTHKAMU BHYTPIIIHBOI MPOCTOPOBOI
HeonHopiaHocti. Goldberg et al. [2], 3ictaBnsroun npoctoposi natepuu TROPOMI
NO; 3 inBenTapuzoBanuMu MicbkUMU NOy-Bukugamu y CIHIA, BUKOpPHCTOBYBaJU
percentile rank BIZTHOCHO BHYTPIIIHBOIO PO3MOJLTY KOXKHOI aryioMmeparii. lle
MiATBEPKYE METOIUYHY MPHUAATHICTH PAHTOBUX XapaKTEPUCTHK JJIA MOPIBHSHHSA
IIPOCTOPOBOI CTPYKTYPH TEPUTOPI, aOCOITIOTHI PIBHI CUTHATY SIKUX BIIPI3HSIOTHCA.

BojmHoyac BIIHOCHI MPOCTOPOBI MaKCUMyMH TOTPEOYIOTh UITKHUX MEX
iaTeprpetanii. TROPOMI xapaktepusye TporocdepHy BepTUKaibHy KoIoHKY NO», a
He Oe3mocepenHIo0 KOHIICHTpaIliio 3a0pyaHtoBada Ours moBepxHi. Acker et al. [3],
sicraBisitoun TROPOMI 1 TEMPO 3 nazemuumu BumiptoBanasmu 'y CIIA, mokazanu
CE30HHI BIIMIHHOCTI B Y3TO/[’KEHOCT] PO3MO/ILIIB Ta 3aJIEKHICTh PE3YJIbTATIB BiJl THITY
pO3TalllyBaHHS HA3€MHUX IMYHKTIB, 30KpeMa iX OJIM3bKOCTI 10 aBTOMOOUIBHUX JOPIT.
Ixmii amamis TakoxX JEMOHCTPYe, IO HPOCTOPOBE YyCEpeIHEHHsS CyMyTHUKOBHX
BUMIPIOBaHb 3IJ1aJKY€ JIOKAJIbHY BapiaOeNbHICTh MOPIBHSAHO 3 TOUKOBUMH HA3€MHUMHU
cnoctepexxeHHsiMu [3]. ToMy miJIBUILIEHU CYTy THUKOBHI CUTHAI CJ1J] TPAKTYBATH SIK
XapaKTEPUCTUKY KOJOHKOBOTO aTMOC(HEPHOTO MO Yy BIAMOBIAHOMY MaciiTall, a He
AK TIPSIMUI €KBIBAJICHT Ha3€MHOI KOHIICHTpAIIii.

KBanTuIbHUHI M1IX11 YKE 3aCTOCOBYETHCS JIJIs1 BUJIIEHHS BITHOCHO BUCOKUX NO»-
30H. Siu et al. [4] BUKOPUCTOBYB&JIM BEPXHIM JCHWIb PIYHOTO PO3MOJILITY
CYMYTHHUKOBOI KOJIOHKH JIJIi BU3HAYEHHSI TepUTOpid 3 mifgBuieHuM NO; Ta aHalizy
MIPOCTOPOBHUX MPOTAJIMH Ha3€MHOIO MOHITOPUHTY Yy cxiaHiil Kananl. Takuil miaxin €
BITHOCHUM: CTaTyC IMPOCTOPOBOTO €JIEMEHTa BH3HAYAETHCS WOTO TMOJIOKCHHSIM Y
BHYTPIIIHBOMY PO3MOALI  JOCHII)KYBaHOI TEpUTOPii, a HE MEePEBULIECHHIM
30BHIIIHBOTO HOPMATUBHOTO 3HaueHHsA. lle poOWTh KBaHTWIBHE pPaH)KyBaHHS
OpUIATHUM IS 3a/ad, 1€ METOI0 € BHSBICHHS Ta 3ICTaBIEHHS MPOCTOPOBOI
CTPYKTYpH CUTHAIY.

OpvHUYHE BXOMKEHHS MPOCTOPOBOTO €JIEMEHTa 10 BEPXHBOTO JCIHIISA He
XapakTepu3ye #oro OaraTopiuHy CTIHKICTh. [IpocTopoBHii MakCUMyM OKpPEMOTO
nepiojly MOXKE 3aliekaTH Bi CTPYKTYpH JDKEpesd, aTMOC(PEpHOro TMEepEeHECEHHs,
METEOpPOJIOTIYHUX YMOB, (oToximiuHoro yacy kutrtd NO,, (QOHOBOI CKIaI0BOI,
JOCTYITHOCTI ~ BQJIIIHUX CIOCTEPEkKEHb Ta HEBU3HAYEHOCTI  AJITOPUTMIYHOTO
BITHOBJICHHS. [[71s1 GaraTopiyHOTO MOHITOPHUHTY TOMY JOIIIJIBHO IEPEXOJUTH Bij
O1HapHOTO CTAaTyCy B OJHOMY YacOBOMY 3pi3i JO OI[IHIOBaHHS YacCTOTH IMOBTOPHOI
MOSIBU TAKOT'O CTAaTyCy y MOPIBHIOBAHUX NEPI0JaX.

Meta poboTH. Y3arajipbHUTH CydacHI METOAMYHI MiAXOAU 1O MPOCTOPOBOIO
aHaji3y CYIyTHUKOBUX crocTepexkeHb NO, Ta QopmainizyBaTu MOCITOBHICTh
OI[IHIOBAHHsSI ~ 0aratopiyHoi  MPOCTOPOBOI  CTIMKOCTI  BIJHOCHO  IIJBUIICHUX
CYMYTHUKOBHX 1HIMKATOPIB 0€3 Mepexoay 10 MpsAMOi aTpuOyIii Jpkepen BUKHUIIB.

Jlnst MOCATHEHHS METH TependavyeHo OOTPYHTYBATH KBAaHTWUJIBHUN TPHUHIIMIT
BU/IIJICHHS BITHOCHO ITiJIBUIIIEHUX MPOCTOPOBUX €JIIEMEHTIB, (DOpMaITi3yBaTH MOKa3HUK
iX MDKpIYHOI TOBTOPIOBAHOCTI, BH3HAYUTH BHMOTH JI0 MPOCTOPOBO-YACOBOT
MOPIBHIOBAHOCTI BUXITHUX MPOIYKTIB Ta OKPECTUTH MEXK1 JOIMYCTUMO1 IHTepIpeTaIii
OTPUMAHOTO TTOKa3HUKA.
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MetoanuHni 3acaau. Buxigaum piBHeM aHamizy Mae OyTh HaOip MPOCTOPOBO 1
4acoBO TIOPIBHIOBAHUX arperoBaHux MNpoaykTiB. IlopiBHIOBaHICTH Iepeadadae
HE3MIHHY OOJaCTh JIOCHIIPKEHHS, Y3TOJKEHY IPOCTOPOBY OCHOBY, OJHAKOBUM
(bhi3uyHNN TOKAa3HUK, (PiKCOBaH1 MpaBUjIa KOHTPOJIIO SKOCTI Ta YITKO BU3HAUYCHY CXEMY
yacoBoi arperaili. BaXJauBUM € KOHTpOJib (DaKTHUYHOI MIATPUMKH arperoBaHOro
3HAUEHHS BaJIIIHUMHU criocTepekeHHsMu. [IpocTopoBuit Makcumym, cpopmoBaHuii 3a
ICTOTHO MEHIIOI YacoBOi MiJATPUMKHU, HE MOBUHEH aBTOMATUYHO MATH Ty CaMmy
JI0OKA30BY Bary, 0 i MaKCUMyM Y TTOBHIIIIE 3a0€31eYeHOMY MPOAYKTI.

HeoO0xi1HiCTh TaKOTO KOHTPOJIIO MATBEP/PKYIOTh Cy4acHi OLIIHKK HEBU3HAUYEHOCTI
TROPOMI. Glissenaar et al. [5] mms po3po6aenoro aumu ESA CCI+ TROPOMI
Level-3 mpoaykTy mokazand, IO MiJCyMKOBAa HEBHU3HAUEHICTh arperoBaHOrO
tponiochepHoro NO, BKJIIOYa€ BUIMAJIKOBI Ta MPOCTOPOBO a00 YACOBO KOPEIHOBaHI
CKJIaI0Bl. ATperyBaHHs 0aratboX CIIOCTepEKeHb 3MEHIITY€ BUTIAJIKOBY CKIIAJOBY, alie
HE YyCyBae CHCTEMaTW4yHi Ta KopenaboBaHi kKommnoHeHTH [5]. Cifuentes et al. [6]
Mokas3ajau, mo oIiHioBaHHS HeBu3HadeHocTi TROPOMI NO, naxg €Bpormorwo Mmae
BpaxoBYBaTH $K IMOXHOKM CaMOro aJIrOpPUTMIYHOTO BIJHOBJICHHS, 30KpeMa
cTtpaTochepHO-TPOIIOCHEPHOro PO3AUICHHS, TaK 1 MOXUOKHA PErPe3eHTATUBHOCTI ITiJT
4yac 3ICTABJICHHS 3 HE3QJIC)KHUMM BUMIPIOBAHHSIMH, TMOB'S3aHI 3 TOPU30HTAIBLHOIO
HEOJHOPIAHICTIO Ta BIJIMIHHOCTSMH BEPTUKAIBHOI YyTJIIMBOCTI IHCTpYMEHTIB. OTXe,
MIPOCTOPOBA MOBTOPIOBAHICTh HE CKACOBYE HEOOX1THOCTI KOHTPOJIIO SIKOCTI BUX1THOTO
CUTHAIYy.

[Ticnst popMyBaHHS MOPIBHIOBAHOTO HA0Opy pIYHMX a0O0 IHIIMX JAOBrOTPHUBAIHMX
MPOCTOPOBHX TPOJYKTIB TMPOMOHYETHCS BUKOHYBATH BHYTPIIIHE KBAHTHIIbHE
pamwxyBaHHsA. Hexail V,(X) € 3Ha4eHHsAM CymyTHUKOBOro inaukatopa NO; y
IPOCTOPOBOMY €JI€MEHTI X Il POKY Y, a Qp,y - KBAHTHJIb PIBHS P, PO3paXOBaHUH 3a
MIPOCTOPOBUM PO3MOIIJIOM YCIX BaJiAHUX EJIEMEHTIB Yy Mexax Tiei camoi obJacTi
JTOCHIDKEHHST I BIAMOBIAHOTO poKy. HallexxHIiCTh eneMeHTa A0 BIJHOCHO
MIJBUIIEHOT YAaCTUHU MPOCTOPOBOTO PO3MOJIITY BU3HAYAETHCA 1HAMKATOPHOIO
GbyHKIII€IO:

Vy (0)xyQpyp

3a p = 0,90 HOMIHAIBHO BUALIAETHCS BEPXHIA MPOCTOPOBUM neumib. PakTUYHA
4acTKa €JIEMEHTIB MOXe JICIO BIAPI3HATUCS 32 HASBHOCTI OJJHAKOBUX 3HAUYCHb HA MEXI
KBaHTWJISI Ta 3aJICKUTh BiJ MPUIHATOro mnpaBuia Horo ooOuucieHHa. P90 y wmiid
MIOCTAaHOBIII HE € YHIBEPCAJIbHO ONTHUMAJIbHUM ab0 HOpMATUBHUM moporom. lle
omepariiHuil piBEHb paHKyBaHHsI, BUOIP SIKOTO Ma€ BIAMOBIIATH METI JAOCIIKEHHS
Ta OaXXaHO CYNPOBOJMKYBaTHCA aHaiizoM uyTiuBocTi. Hampuknan, P95 cysopime
BUJUISIE BEPXHIO YacTHUHY pO3MOJLTY, aje 3MEHUIye KUIbKICTh IPOCTOPOBHUX
€JIEMEHTIB, Ha SIKMX I'PYHTYETbCSI HACTYMHUHN aHami3. {7 BIATBOPIOBAHOCTI CHOCIO
OOYHMCIICHHS KBAaHTWJISA Ta MPABWIIO TPAKTYBaHHS OJHAKOBUX 3HAYEHb HA WOTO MEXKI
MaroTh OyTH 3a()iKCOBaHI JI0 MOYATKY aHAJI3Yy.

OxpeMuit Qp,y IJIs1 KOXKHOI'O POKY Ja€ 3MOTY OL[IHIOBATH PAaHIOBY CTIMKICTb
MIPOCTOPOBOI CTPYKTYPH, a HE 30epekeHHs 0 HOTO abcomtoTHOro piBHA NO,. SKino
3arajJbHUM pIBEHb CYMYTHUKOBOI KOJIOHKM 3MIHIOETBCS MK pPOKaMH, OKpEeMHUU
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MIPOCTOPOBHM €JIEMEHT YCE€ OJTHO MOXKE CHCTEMATHYHO 3AJIMINATHACS y BEpXHIN YacTHHI
BHYTPIITHROTO po3moainy. KBaHTHIBHUN MigXill, TaKUM YHWHOM, XapaKTEpU3Ye
CTaOlIBHICTh JIOKaTi3allli BEpXHbOI YaCTHHU PO3MOALTY, ajge He 3MiHy aOCOIIOTHOL
BeanurHU NO, a00 reoMeTpUYHOT TUIOIT TEPUTOPIl 3 BUCOKUMH 3HAYCHHSIMHU.

Jlyis o1fiHIOBaHHS 6araTopivYHOT TOBTOPIOBAHOCTI MTPOIIOHY€ETHCSI BUBHAYATH:

]J I/y(x) 2 Qp,y;

Hy (x) =
y
0, K0 < Qpy
e Y - KUIbKICTh METOJMYHO TMOPIBHIOBAHUX YaCOBHX TNEPIOAIB, SIKi
3aJI0BOJIBHSIIOTh YCTAaHOBJICHI KpuTepii moBHoTH. 3HadeHHs P(x) = 0 o3Haugae

BIJICYTHICTh BXOJPKEHHSI MPOCTOPOBOTO €JIeMEHTa J0 BHOpaHOi BEpPXHBOI YaCTHHU
PO3MOMUTY B YCIX TOMyCTHMHX Tepiofax, a P(x) = 1 - BXomKeHHS Y KO)KHOMY 3 HUX.
3a nmoTpedu pe3yabTaT MOXKE MOAABATUCS TAKOXK SIK a0COJIIOTHA KIJIBKICTh MOBTOPEHD
k/Y.

[IpyHIMIIOBOIO YMOBOIO € BHKOPHUCTAHHS CIIJIBHOI MAaCKM BaNiJAHOCTI, TOOTO
OJIHAKOBOT'O HaOOPY MPOCTOPOBUX EJIEMEHTIB, JJIsi AKUX HAsIBHI BaJliJHI 3HAYECHHS B
yCiX BKJIFOUEHHX Mepiofax. BiicyTHICTh BalliTHOTO 3HAYEHHS HE TOBUHHA KOJTyBaTUCS
AK HEBXOMKEHHA 10 P90, OCKUIbKM 1€ IUTYYHO 3MEHIIYyBalo O OLIHEHY
MOBTOPIOBAHICTh. SIKIIIO BUMOTa CIHIIBHOI IPOCTOPOBOI MIATPUMKH MPU3BOAUTH 0
HENPUUHATHOI BTpaTH OXOIUICHHS, TAKUH BUMAJIOK MOTpeOy€e OKpeMo oOIPyHTOBAHOI
CXeMU POOOTH 3 HEMOBHUMH JAHUMH, KA BUXOJUTH 32 MEXI 3alpOIIOHOBAHOIO
0a30BOT0 BapiaHTa.

CtalbuIbHICTh MPOCTOPOBOI OCHOBU € HE MEHII BaxJMBOw. [lopiBHSIHHA Mae
BUKOHYBATHCS JIJIsl TIET camoi 00JacTi JOCHIJKEHHS Ta MPOCTOPOBO Y3TOKEHHX
€JeMEHTIB. 3MiHA MeXI1, MPOEKIli, PECEMIUIIHTY a00 MPOCTOPOBOI MIATPUMKH MIXK
neplolaMy 37aTHa CTBOPUTH IUTYYHI BIIMIHHOCTI Y MOJIOKE€HHI BEPXHBOTO JELUJIS.
JIis IMUPOKUX TEPUTOPi JOUUTEHO BUKOPHCTOBYBATH €JIEMEHTH OJHAKOBOI IUIOIII B
MPUAATHIN TPOEKIil abo, SKIO 1€ HEMOKIIMBO, BPaXOBYBAaTH IUJIOILY MPOCTOPOBHUX
€JIEMEHTIB IT1/1 Yac BU3HAYCHHS KBAHTWJIIB. [HaKIIIe MPOIIEHTHIIb 32 KUTBKICTIO KOMIPOK
MO3K€ HE BIAMOBIIATH MPOIICHTHIIIO 32 TUIOIEIO TEPUTOPII.

Perynsapuuii kpok Level-3 ciTku TakoX He CIiJl OTOTOKHIOBATH 3 HE3AJICKHOIO
¢i3uuHOO posauibHOol0  31atHicTIO TROPOMI. TlpoctopoBe 3riamKyBaHHS
CYMyTHHUKOBOTO CHUTHANy MIATBEP/KYEThCS BallifaliiHuMu pobotamu [3; 6] Ta
JTOCIIKEHHSIMHU MICBKUX TIPOCTOPOBUX rpaaieHTiB [2]. CyciiHI IPOCTOPOBI €IEMEHTH
HE CJiJ TPAKTyBaTH SIK CTATHCTHUYHO HE3aJIEXkKHI1 Yepe3 CIUIbHUN MPOCTOPOBUH CIij
CYMYTHHKOBOTO BUMIPIOBaHHS, Npoueaypy GOpMyBaHHS pEryJIpHOI CITKH Ta
MIPOCTOPOBY ABTOKOPEJIALII0 aTMOCHEPHOro nojist. ToMy KIIbKICTh CTIMKUX KOMIPOK
caMa 1o co0l1 He € KUJIbKICTIO HEe3aJIS)KHUX TOKa31B.

OkpeMHuM JKepesioM HEOJTHO3HAYHOCTI € METEOpOJIOTiuHa MIHJIUBICTh. HaBiTh 3a
HE3MIHHOI KOH(Irypallii J»Kepesn MOJIOKEHHS MiABUIIEHOI KOJIOHKM NO, Moxe
3MIHIOBATHCS MiJl BIUIMBOM HANpSAMKY 1 IIBUAKOCTI BITPY, BUCOTH aTMOC(EPHOIO
rpaHuyHOTO Tapy Ta ¢oToxiMiuHux mporeciB. Pasternak et al. [7], anamizyroun
TROPOMI, WRF-Chem 1 He3anexHi crnoctepexeHHs s byxapecrta, mokaszaim
BHpaXkeH1 ce30HH1 BiAMIHHOCTI B NO; Ta B y3roJ>K€HOCTI CyIyTHUKOBUX, MOJIETBHUX
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1 Ha3eMHHUX OLIHOK. Tomy OaraTopidHy MpPOCTOPOBY CTIMKICTh CHiJ TPaKTyBaTH SIK
XapaKTEPUCTHUKY MOBTOPIOBAHOT MPOCTOPOBOI KOHPITrypallii aTMOCPEpHOro MoJid, a He
SIK O€3MOoCcepeIHIN I0Ka3 HE3MIHHOCT1 €MICIH.

[le 0coOnMBO BaXKJIMBO IIiJl Yac MEPEXOAy BiJl MPOCTOPOBOIO CKPUHIHTY O
aTpuOyii ;okepen. Van der A et al. [8] 3actocyBanu iHBepciitnuit anroputm DECSO,
y sKoMy cymnyTHUKOBI crnoctepeskeHHs TROPOMI mnoenHyroThest 3 ommcoM
aTMOC(EpHOro MepeHeceHHs 1 XiMIi JIJIsl OLlIHIOBaHHS aHTPONOTeHHUX NOy-BUKHUIIB Y
€ppomi. Takuii MOJENBbHUN PIBEHB MMOKA3YE, IO CTIHKICTh CyMMyTHUKOBOI KOJIOHKHU Ta
CTIHKICTh KOHKPETHOTO JKEpEsia BUKUIB HE € TOTOXKHUMU TOHSTTSIMHU.

JloLinpHO pO3MEKOBYBATH TpH PiBHI iHTeprpeTarlii. [lepiiuii piBeHb € OMHCOBUM
1 ¢piKCcye HAsIBHICTD BIAHOCHO IMiJIBUIIEHOI TUISTHKU CYITyTHUKOBOTO IOJISI B OKPEMOMY
yacoBoMy nepioai. Jpyruil piBeHb XapakTepu3ye OaraTopiuHy IMOBTOPIOBAHICTh
TaKOTO MPOCTOPOBOTO CTATYCY Y KUIBKOX METOJIMYHO MTOPIBHIOBAHUX Mepiojiax. TpeTii
piBeHb € aTpuOyTUBHUM 1 mepeadayae BCTAHOBJICHHS 3B'A3KY 3 KOHKPETHUMH
JoKepenamMu abo KUIbKICHE OIHIOBaHHSA eMiciii. s Hporo moTpiOHI J0JaTKOBI
METEOpOJIOTIYHI, 1HBEHTapHU3aIliiiHI, MOJENbHI a00 Ha3eMH1 JaHl. 3MINTyBaHHS IHUX
PIBHIB MO€ MPHU3BOJUTH JO BUCHOBKIB, SIKI HE BUIUIMBAIOTH O€3MOCEPEIHBO 13
CYIyTHHUKOBOI'O CIIOCTEPEKEHHS.

3anponoHOBaHy TOCHIJOBHICT MOKHa TMOJATH TaK: KOHTPOJIb SIKOCTI
crocTepexxeHb — (HOpMyBaHHS TOPIBHIOBAHUX YAaCOBHX KOMIIO3UTIB — TIEpEBIpKa
4acoBOi Ta KaJICHJAPHOI NOBHOTH — (POPMYBaHHS CHUIBHOI IPOCTOPOBOI MIITPUMKH
— BHYTpPIIIHE KBAaHTWIbHE DPAH)KYBaHHS — KBaHTWJIbHA Macka — OIIHIOBAaHHS
MDKPIYHOI MOBTOPIOBAHOCTI — aHai3 YyTIUBOCTI — BU3HAYEHHS MPIOPUTETHUX 30H
JUTS1 TIOTAJTBIIIOT TEPEBIPKHU.

AKTyanbHl JOCHIJPKCHHS CTBOPIOIOTH EMITIPUYHY OCHOBY JUIsI  TakOro
MetoauuHoro Kpoky. Huber et al. [1] moka3anu 3HaueHHS JIOKali30BaHUX 3MIH Yy
robansHOMy OaratopiunoMy anaimidi. Goldberg et al. [2] mpoaemoHCTpyBaiu
1HQOPMATUBHICTh  BHYTPIMIHBOMICHKOTO  percentile rank nmns  3icTaBiieHHS
npoctopoBux NO;- 1 NO-natepniB. Siu et al. [4] BukopucTamu miaxiJ BEPXHHOTO
eIl JJiS BU3HAYEHHsA MpocTopoBO miABUIeHMX NO»-30H Ta OIIIHIOBaHHS
3a0€3Me4YeHOoCTI 1X Ha3eMHUM MOHITOpUHTOM. [li poOOTM HE BCTaHOBIIOIOTH
YHIBEpPCAJIBLHOTO CTaHAAPTy OaraTopigyHOI MPOCTOPOBOI CTIMKOCTI, ajie 0OTPYHTOBYIOTh
BUKOPUCTAHHS PAHTOBHUX 1 KBAHTUJILHUX XAPAKTEPUCTUK SIK BUXIHOT OCHOBH ISl ii
dhopmanizariii.

3anpomoHOBaHW TIOKa3HUK HE YCyBa€ HEBU3HAYCHOCTEH CYMyTHHKOBOTO
NpoayKTy. Pe3ynbrar Moxe 3anexaTd BiJ BUOOPY KBAaHTWIISL, TPUBAJIOCTI NEPIOY,
MpaBUJI YacOBOi arperaiii, HEMOBHOTU JaHUX Ta MPOCTOPOBOI MIATPUMKHU. Tomy
OCHOBHHUM CIIEHapiil JOLUIBHO JIOMOBHIOBATH 3a3/ajieTiib BU3HAYCHUM aHaJI130M
YyTIMBOCTI, Hamnpukiaa 3ictaBieHHs M P90 3 anbTepHAaTUBHUMH BEPXHIMH
KBAaHTWISIMU a00 TepeBIpKOI0 30€peKEHHS HaWOIbII CTIMKUX JUISHOK TICIHA
MMOCWJICHHSI KPUTEPIiB 4acoBO1 MATPUMKH. Takuii aHaI3 Ma€ OIIHIOBATH POOACTHICTD
BHCHOBKY, a HE BUKOPHUCTOBYBATHUCS ISl BAOOPY HAMOIIBII BUT1THOTO PE3YIbTATY.

BucHoBKH. AHaJi3 cydyacHHX MDKHapoAHUX qociimkenb Sentinel-SP/TROPOMI
MOKa3ye, M0 MOPSJT 3 IHTETPATBHIMH YaCOBUMHU XapaKTEPUCTHKAMU JeAalll O1IBIIOTO
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3HAUYCHHS HaOyBa€ aHai3 BHYTPINTHBOI MPOCTOPOBOi CTPYKTypu NO,, paHTOBUX
MOKAa3HUKIB Ta JOKaJIi30BaHUX IiJBHUINCHL. [l OGaraTopidyHOro €KOJOT14HOTrO
MOHITOPHUHTY JIOT1YHUM IIPOJIOBKECHHAM IUX IT1]IX0/11B € OLIIHIOBAaHHS TOBTOPIOBAHOCTI
BIJIHOCHO ITIJIBUIIICHUX MPOCTOPOBUX €JIEMEHTIB Y Yaci.

3anpornoHoBaHa cxema IPYHTYEThCS Ha OKPEMOMY KBAaHTMUJIBHOMY paH>KyBaHHI
KOXXHOTO METOJIMYHO TOPIBHIOBAHOTO YacOBOIO MPOAYKTY Ta TOJAJIbIIOMY
BU3HAYEHHI YaCTOTU MOBTOPHOI'O BXOJKEHHSI MMPOCTOPOBHUX €JIEMEHTIB J0 BEPXHBOI
YACTUHUA BHYTPIIIHBOTO PO3MOALTY. Takuii TOKa3HUK XapaKTepU3ye CTIHKICTb
BIIHOCHOT JIOKaJi3arlii, a He CTalicTh a0comoTHOI BenmmunHu NO,, 3MiHY TUIOII
BHCOKHX 3HA4YCHbh a00 HOPMATHUBHE TTEPEBUIIICHHS.

HeoOximannMu nepeayMoBaMu KOPEKTHOTO 3aCTOCYBAaHHS € CTaOUIBHICTH 00J1acTi
Ta IMPOCTOPOBOI OCHOBH, Y3rOJDKEH1 MpaBuia (OPMYBAHHS YACOBHX IPOJIYKTIB,
KOHTPOJIb SIKOCTI Ta YaCOBOI MIATPUMKH, CIIJIbHA Macka BaJIlAHOCTI, OOIPYHTOBAaHU
BUOIp KBAaHTWJIBHOTO MOPOTA, a TAKOXK 3a3/1aJI€T1/b BU3HAUCHE MPABUIIO OOYMCICHHS
KBaHTWJISI Ta TPAKTYBaHHS OJJHAKOBHUX 3HAYEHb Ha Horo mexi. P90 ciin po3rsinatu sik
ONepaliifHuii TOPIr paHXKyBaHHA, SKUM MOTpeOye aHami3dy 4YyTJIMBOCTI, a HE SK
yHiBepCcalbHy a00 HOPMAaTUBHY MEKY.

baraTopiuHy mpocTOpoBY CTIHKICTh JAOLLUIBHO BUKOPUCTOBYBATU SIK 1HCTPYMEHT
MOMEPETHHOTO MPOCTOPOBOrO CKpUHIHTY. CHCTeMaTH4HE IOBTOPEHHS BITHOCHO
MIJBUILEHOTO CYIMyTHUKOBOT'O CUTHAIY MOK€ BU3HAYATH MPIOPUTETHI TEPUTOPIT s
MOJAIBIIOTO JAOCIIKEHHS, ajle HE € CAMOJIOCTATHIM JIOKa30M IMOCTIMHOIO JiKeperna,
HOPMATUBHOTO TIEPEBUILICHHS a00 KUIbKICHOT BENWYMHU BHUKUIIB. [IpuunnHHa
iHTepnpeTalist noTpedye 3adyyeHHsS METEOpPOJOTIYHUX IOJIB, HE3aJEKHOI OLIIHKU
¢ony, iHOpMalli MpPO MOTEHUINWHI JPKepesa, HAa3eMHHUX CIOCTEpEXEeHb Ta, 3a
HEO0OXI1THOCTI, MOJIeJIeil aTMOCc(epHOro nepeHeceHHs1 ab0 1HBEPCIMHUX METOIIB.

OTtxe, hopmanizailis 6araTopiuHOI MPOCTOPOBOI CTIMKOCTI BIAHOCHO MiABUIIEHUX
CYIMYTHUKOBHX 1HAMKATOPIB MOKE PO3TIISAATUCS K OKPEMHUI METOAMYHUIN PIBEHb MIXK
OMHCOBUM KapTorpadyBaHHSIM aTMOC(HEpHUX KOJOHOK 1 MpoleaypamMu MPUIHHHOI
aTpuOy1ii. Taka mOCTaHOBKA MIATPUMY€E 00€pEkKHY, BIATBOPIOBAHY Ta MEPEBIPIOBAHY
iHTeprpeTalilo  0araTOpIYHUX  CYNYyTHUKOBUX  CIIOCTEPEKEHb y  CHCTEMax
€KOJIOTIYHOTO MOHITOPUHTY MICHKHX 1 IPOMHUCIIOBUX TEPUTOPIH.
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AKTYAJIBHICTb BUKOPUCTAHHA IT'POBUX ®OPM
HABYAHHS HA 3AHATTAX 3 IHO3EMHOI MOBH
MNPO®ECIMHOI'O CIIPSIMYBAHHS

KuceaboBa Ipuna LisiiBHa

Crapmwmii BuKiaga4d kadeapu aHrIiichKoi MOBU Ta KOMYHIKallii
dakyIbTETy POMAHO-TEPMAHCHKOT (1TI0ITOT11

KuiBcrkuit ctonnunuii yHiepcuteT iMeHi bopuca ['pinuenka

KuaumeBunbka Jliis BosiogumupiBaa

Crapmwmii Bukiagad kadeapu iIHO3eMHUX MOB MPOQECIHHOTO CIIPsIMyBaHHS
®dakynpTeTy IpaBa, BpsAAyBaHHS Ta MIKHAPOIHUX BITHOCHH

KuiBcbkuil ctonmunmii yHiBepcuteT iMeH1 bopuca I'piHueHka

CyyacHuil eTanm pO3BHTKY BHIIOi OCBITU B YKpaiHi XapaKTepU3YEThCS
IHTEHCUBHUM MOIIYKOM €(QEeKTUBHUX MLUIAXIB MIJBUIIEHHA SAKOCTI HpogdeciitHOol
MIATOTOBKM MaiOyTHIX (axiBLiB. Y KOHTEKCTI €BPOIHTErpaliiHUX MpPOLECIB Ta
riio0ani3anli puHKY Ipaii BOJIOAIHHS 1HO3EMHOIO MOBOIO TPO(ECIHHOTO CIIPSIMYyBaHHS
CTa€ HE NPOCTO JOJATKOBOIO IEPEBArol0, a KPUTUYHO BaXKJIMBOIO KOMIIOHEHTOIO
podeciitHOT KOMIIETEHTHOCTI BUITYCKHUKA Oy Ib-5KO1 CIIEI1aJbHOCTI.

TpanuiiiiHi penpoayKTUBHI METOJM HAaBYaHHS, OPIEHTOBAHI Ha MEXaHIYHE
3a3yOproBaHHS JIEKCUKM Ta BUKOHAHHS IPaMaTUYHMX BIPaB, YaCTO HE 3a0€3MeUyI0Th
HaJICKHOTO PiBHS CPOPMOBAHOCTI 1HIIOMOBHOI KOMYHIKATHBHOI KOMIIETEHIIII Ta HE
B1JI00pa)KaloTh peajbHUX YMOB MalOyTHHOI BUPOOHUYOI JISTTLHOCTL. Y 3B’SI3KY 3 IUM
BUHHMKA€ HarajlibHa TMOTpeda BIPOBA/KEHHS 1HHOBALIMHUX, IHTEPAKTHUBHUX Ta
MPaKTUKO-OPIEHTOBAHUX TEXHOJIOTiM HaB4yaHHA. Cepel HUX OCOOJHMBE MICIE
MOCIJJalI0Th ITPOBI  (JOPMHM HABUAHHS, SKI JIO3BOJISIIOTH 3MOJICNIIOBATH pealibHI
npodeciiiHi cuTyalli, 3HATH ICUXOJIOT14HI Oap’€pH Ta CyTTEBO MIABUIIUTH MOTHUBALIIIO
CTYJICHTIB.

[IpoGnema BHKOPHUCTAaHHS ITPOBUX METOAIB Yy BHIIIM ImIKOII € 00'€eKTOM
MPUCKIIUIMBOI YBAaru 0araTbOX BITUU3HSHUX Ta 3aKOPJOHHUX HAYKOBI[IB. TeopeThyH1
3acajy IrpoBOi MISUTBHOCTI Ta 1i BIUIUB Ha PO3BUTOK OCOOMCTOCTI JOCIIKYBAJIA TaKi
BueHi, sk JI. Burorcekuii, JI. Enbkonid. [lutanHs iHTerparii irpoBUX TEXHOJIOT1H
(30KpeMa JiI0BUX, POJILOBUX, CUMYJIALIMHUX 1r0p) y TMPOIIEC BUKIAAAHHS 1HO3EMHHUX
MoB BucBITJIeH] y Tipaisix O. Taprononsceskoro, C. Hikonaesoi, I'. Kutaitropoacrkoi.

[Ipote, momnpu HASBHICTH BArOMOTO TEOPETUYHOTO MIAIPYHTS, MOTEHITIAT IFPOBUX
¢bopM HaBUaHHS caMe Ha 3aHATTAX 3 1HO3EMHOI MOBU MPO(DECIHHOTO CIpsSIMyBaHHS
(ESP — English for Specific Purposes) B ymoBax nu@posizalii OCBITH Ta 3MIIIAHOTO
HaBYaHHs NOTpeOye AOAATKOBOTO MEPEOCMHCIEHHS Ta ACTAIBHIIIION0 METOAUYHOTO
MpOMUCaHHS. 3aJHUIIAEThCS HEAOCTATHHO BHUBUEHUM OallaHC MK PO3BaKaTbHUM
ACIIEKTOM TI'PH Ta YITKUM JOTPUMAHHSIM JIHTBOAUAAKTUUHUX IIJICH T11]] 4ac MiArOTOBKH
(axiBuiB KOHKpeTHUX NpoduriB. Takoxk motpeOye BHUpIlIEHHS NpoOiema ajaanTtaiii
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KJIACUYHUX JUIOBHX ITOp JI0 CYYaCHUX YMOB MYJbTUMEMIMHOTO Ta IUCTAHIIITHOTO
HaBYaHHSI.

OpieHTallisi OCBITHHOT'O MPOIIECY HA OCOOUCTICTh CTY/IEHTa Ta IpodeciiiHy Moienb
floro MalOyTHbOro (axy BHMAarae BIPOBA/UKEHHS Yy HaBYaJIbHY [ISJIbHICTD
IHHOBAIIMHUX METOIB Ta TexHojorii. CydacHa cutyalis «iHpopMaliiftHOTo BUOYXY»,
JUHAMIYHOTO COIIAJIbHOTO PO3BUTKY BHUMAra€ BiJI CHUCTEMH OCBITH HeOyBaJoi
MOOUTBHOCTI Ta THYYKOCTi, B TOMY 4YHCJl aJanTalfifo J0 MnoTrped Ta I1HTepeciB
CTYJCHTIB, 5Kl € KIIFOYOBOIO I[IHHICTIO 1 OPIEHTUPOM B HaBUYAJILHOMY ITPOIIECI.

[Ile omgHUM 3 TOJOBHUX AaCIEKTIB HaBYAaHHsS € e(PEeKTHBHA Mojada MpodeciiiHo-
CIpsIMOBAaHOTO MaTepialy B Kiaci. BwusHaueHHs mpodeciitHO-CpsSIMOBaHOTO
Marepially iHO3eMHOI0 MOBOIO € OJIHMM 3 aCIeKTIB BHKJIAIaHHS 1HO3EMHOI MOBHU Yy
BHIIMX HAaBYAIBHUX 3aKjIaJax OCBITH. [Ipy BUBUEHHI TaKWX TEM CTYACHTH ITOCTYTIOBO
TOTYIOThCA 0 MatlOyTHBOI TPOQECIMHOI AISTBHOCTI, aJIe 3aCBOEHHS TEM 3a (haxoM Mae
MIeBH1 TPYIHOIII, K1 MOB'A3aH1 3 HEAOCTATHIMU 3HAHHSMHU 3 TPOPIILHUX MPEAMETIB Ta
HEJIOCTaTHIM pIBHEM BOJIOJIHHS 1HO3EMHOIO MOBOW. JlJisi Kpamoro 3acBO€HHS
Marepialy BHUKIAIadl Ha 3aHATTAX BUKOPHUCTOBYIOTh HAOYHICTh, ayJio Ta BIIEO
Marepiaiu, a TaKOX Pi3HOMAHITHI METOJAMYHI METO/IH Ta IPUHOMH.

Onnum 3 Takux e()EeKTUBHUX METOJIIB HaBYAHHS, SIKUA OCTaHHIM 4YacoM HalyB
3HAYHO! TOMYJISIPHOCTI 1 KW, HA Hally JAYMKY, JAOLULUIBHO BHUKOPUCTOBYBATH JJIsi
HaBYaHHA MaWOYTHIX CIHEIIaIICTIB 3 METOI IMiJBUIICHHS iX PIBHA TOTOBHOCTI O
BUKOPUCTAaHHS 1HO3€MHOI MOBHM B MaiOyTHIM mpodeciiiHiii TisNIbHOCTI € 1irpoBe
HaBUYaHHS.

['pa - 11e 0JIUH 3 BUAIB MOJIEIIOBAHHS IIMCHOCTI IIJIICHOT Mpo¢eciitHOT AISITbHOCTI
cnemiaigicra, TOOTO BUJI MAISUIBHOCTI, y SAKIA pealli3yloThCSd MOTHBU Ta IHTEpECU
y4YacHUKIB. BOHa Mae HEBHUYEpPIHI MOKJIMBOCTI JJIi CTBOPEHHS PI3HOMAHITHUX
CUTYyaIllid, KOJU aKTyaldi3ye€ThbCsl HEOOXIJHICTh IIOCh CKAa3aTH, CIIUTATHU, JOBECTU YU
npocto oOMiHsTHCS 1H(opMariiero. ['pa (mai0Ba, poabLOBa) € METOJAOM AKTUBHOTO
HaBUYaHHS, KWW BUCTYIA€ 3acOO00M MPUIICTUICHHS 3HaHb, 1 B TOM e 4ac PO3BUBAE
1HIMBIAYyalIbHI SIKOCTI CTYJICHTIB Ta MOTHUBYE MOBJICHHEBY TisUIbHICTh. A MOTHBAIIIS, B
CBOIO YEpry, CTUMYJIIOE Ta MOKPAIILy€ HABYAHHSI.

Y upoMmy ceHci irpoBi (GopMu Ta METOIM BBAXKAIOTHCA Hale(PEKTUBHIMIUMHU
MOJICIISIMA HaBYaHHSI, K1 BIATBOPIOIOTH CHUTYallli TBOPYOro Mpo¢eCiHHOro IMOIIyKY.
['onoBHU# (heHOMEH TpH TOJIATa€e B TOMY, 1110, OyAy4Yd pO3Baror, BOHA MEPEPOCTaE B
HaBYaHHS, Y TBOPYICTh Ta Y MOJCIb JIOJCHKUX BIJIHOCHH, IO B CBOIO YEPry CIIPHSIE
PO3BUTKY JIAEPCHKUX SIKOCTEH Ta 0COOMCTICHOTO 1 MPOQPECIHHOTO 3POCTAHHS.

SABuie TpU yHOpOOOBXK YcCi€l iCTOpli JIOJICTBA MPUBEPTATIO YBary BUYEHUX:
¢diutocodiB, COIIONOriB, TICUXOJIOTIB Ta TmenaroriB. 3okpema, (u10cohChKO-
KYJbTYpOJIOTIYHI Ta TMEeJaroriyHi MiAXOAW 10 TpU BigoOpaxeHI y MHUCIUTEIIB
Munynoro (Apucrorens, [Tnaton, Pycco, Cnencep, Jlokk, Komencbkuii, CkoBoposa)
[1; 4]. OmiHKy irpoBOi JiSJILHOCTI Ta 3HAYEHHS TPU B PI3HUX MEJATOTIYHUX ACTIEKTaX
po3risinanu y cBoix nparsix [lanekuii, Makapenko, CyxommmHacbkuid. [Icuxonoriuni
0COOJIMBOCTI TPH PO3KPHUTI y IOCHIIKEHHAX AHaHbeBa, Burorchkoro, JIeoHTheBa,
Py6inmreitna, EnpkoniHa Ta iHIMMX BUeHUX [4].
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YucneHHi Teopii Ta KOHUEMNIT irpoBOi MIIbHOCTI BU3HAYAIOTh TUAAKTHYHY TPY
SK: TPOBIAHUN (MPAaKTUYHUN) BUJ JISJIBHOCTI MPOTITOM KUTTSA, METOA Ta (popmy
aKTMBHOI'O HaBYaHHS, 3ac10 aKkTUBI3allii M3HABAJILHOI AISTIBHOCTI CTYJICHTIB, IUTICHY,
CaMOCTIHHY (IrpoBYy) TE€XHOJIOT110, CKJIQ0BY (€JIE€MEHT) 1HIIOI TEXHOJIOT1i, PI3HOBH]
MPaKTUYHOTO 3aHATTS a00 Horo yacTunM [3].

[Tomyk nusixiB €()eKTUBHOTO BUKOPUCTAHHS AUIAKTUYHUX 1M0pP BIOOPaKAIOTh Y
cBoix mnpangx biausniok O., Bumnskosa JI., Bonina B., N'anniuenko I'., JliBiHchka H.,
Hpy3s 1O., 3a6omoTtauii O., 3arpexosa JI., Koxxem’stna O., Konomiens B., Konocos I1.,
KoportkoBa M., Kaparaesa 1., Kykymun B., Kymim 1., Jlutsuna JI., Omensuenko C.,
Ocranenko H., Ilanuyk O., Ilepenpiit I'., Ilerpyns M., Carok B., Cknaps O.,
Comnogiiosa JI., ®enopenko B., Xomenko O., Xomyxa O., lltena O., [llepbans I1. Ta
1HII, JOCHIKYIOUM IXHE Miclle y MeToauuHiil cuctemi [7]. CydacHa AMAAKTHKA,
3BEPTAIOYKCH JI0 IrpOBUX (POPM HABUYaHHS, BOAYa€ B HUX MOXIIMBICTh €(EKTUBHOI
oprasizamii B3aeMOZii Tmegarora i CTYJIEHTIB, MNPOAYKTHUBHOI (OPMHU iXHBOTO
CIUJIKYBaHHS 3 €JEeMEHTaMH 3MaraHfs, Oe3mocepeaHocTi, iHtepecy [1; 3; 6; 7].
HasBHicTh pi3HUX MiaXxoiB 1 Kiacudikamiii JOBOJUTH, IO Ipa SK JHUJIaKTHIHA
KaTeropisi — 6araTOBUMIpHE MOHSATTS 1 MOXKE PO3IJISIATUCH 3 PI3HUX TOYOK 30py [2].

VY mpotieci 3aCBOEHHS ITPOBUX METO/IIB CTYACHT BUKOHYE JIi1, aHAJIOT14HI THM, SIK1
MOXXYTbh MaTH Micile B Horo npodeciifHiil aisuibHOCTI. BiIMIHHICTB moJiArae Jiuiie B
TOMY, 110 BIAMOBIAI HA MHUTAHHS, JO SIKOTO BUCHOBKY IMPHU3BEAYThH Jii, B ITPOBUX
CUTyalllsIX HaJa€ MOJENb JINCHOCTI, a HE cama JiicHICTh. Taka OCOOJMBICTH €
OCHOBHOIO I€pPEBarol0 irpoOBUX METOJIB HaBYaHHS, OCKUIBKA BOHU JIO3BOJISIIOTH HE
00ATHCS HEraTUBHUX HACTIAKIB 4Yepe3 HeNpaBWUJIbHI [1i yYaCHHKIB TpH, a
MEepEeTBOPIOBATU 11€ HA KOPUCTh, OCKUIBKM HaOyBae€ThCs AOCBiA. IrpoBe HaBUYaHHS
CIpPHSIE CTBOPEHHIO TBOPYOi aTMochepu B KOJEKTHBI, (JOPMYBAHHIO MMO3MTHUBHUX
MOTHUBIB YYIHHS, PO3BUTKY TBOpPUYOi aKTMBHOCTI, PO3BUTKY yMIHHS aHaji3yBaTu 1
OIIHIOBATH PE3yJIbTaTH HABYAHHS.

[Ipn mpoBeneHHI 1TOp MH BHUXOJUMO 3 TIOJIOXKEHB, IO CTYJIEHTCHKI TpyId
3HAXOAATHCS Ha PI3HUX PIBHIX PO3BUTKY. Tak, /UIsi OAHUX TPYII CTYICHTIB MPOOJIEMHI
CUTYaIlil, 3aKJIaJieH] y rpl, CTabLII3yI0Th TBOPUY HaBYAIHHO-13HABAILHY aKTUBHICTH,
a JUIs IHIIUX MOKHA (DIKCYBATH JIUIIE PENPOIYKTUBHY aKTUBHICTh. TOMy y Ipi HaMu
nepea0avaeThCsl KUTbKa PIBHIB MISUIBHOCTI, 10 3a0€3MeuyBajio KOKHOMY yYaCHUKY
IpU MOCUIILHUN NI HBOTO 1HTEJNEKTYaJbHUN, €MOLIMHNUIA 1 BOJIBOBUHN PIBHI MPOSBY
CBOIX CHJI IIJISI CaMOpO3BUTKY. Poib BUKJIanaya mojsrae B TOMY, 1100 JOMOMOITH
CTYJCHTY CTaTH Y I'pl TUM, KUM BIH MOX€ CTaTH, MOKa3aTu WOTo HalKpalll SKOCTi, sKi
MOXYTh PO3KPUTUCA B TPOIIECI ITPOBOI MISUTBHOCTI, OCKUIBKM YCIIX B 1MITOBaHIM
POJIbOBIN JISTTLHOCTI BUKJIMKAE Y BUKOHABIIIB BIpY B CBO1 CHJIM 1 MOXKJIMBOCTI. Tomy
ClLE€Hapiil HaBYAJIbHOT IIJIOBOI I'PpU TOBUHEH OyTH THYYKHM Ta OaraToBapiaTUBHUM MpU
3aCTOCYBaHHI JI0 TPYII PI3HOTO PiBHSA MIATOTOBIEHOCTI.

B sikocTi kpuTepiiB OMIHKY MiSUTBHOCTI CTYyACHTA Tij] 9ac TpHu (I1JI0BO1, pOITHOBOI)
HAa 3aHATTI 3 1HO3€MHOI MOBU MU MPOIIOHYEMO HACTYITHI:

- TMOBHOTA BiAMOBIl (opMyBaHHs podeCIHHUX 3HaHb, YMIHb 1 HABUUOK),

- TMPaBUIIBHICTH MOBJIEHHS ((hOpMYBaHHS MOBJICHHEBUX yMiHb Ta HABUYOK),

- TBOPYHH X1,
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- e(eKTUBHICTh CHUIBHOI JISUTBHOCTI, BMIHHS TMpaIfoBaTd y Tpymax, mapax,
BMIHHS ITIEPEKOHYBATH 3aC00aMH 1HO3€MHOI MOBH.

SIK BHCHOBOK, MOJKHa 3a3HA4YMTH, IO Ha 3aHATTSIX 3 1HO3EMHOI MOBHU 3
BUKOPHUCTaHHSAM IrpoBUX (opM BiOYBAEThCS aAKTHUBHUM PO3BUTOK MpodeciitHo-
OpPI€EHTOBAaHMUX YMiHb Ta HABUYOK, AKTHUBHE 3aCBOEHHS JIGKCHKO-TPAMAaTHUIHOTO
Marepially Ta YMIHHA BHUKOPHUCTOBYBaTH HaOyTI 3HAaHHS Yy PI3HOMAaHITHUX
npodeCIMHUX CUTYaIIISIX.
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IHTEI'PAIIIA STEM-IILIAXOAY Y BUBYHEHHA
YKPAIHCBKOI MOBHU TA JITEPATYPU 3ACOBAMU
MPOEKTHO-JOCJIJHUIBKOI AISJIbHOCTI B
YMOBAX JUCTAHUIHHOI'O HABYAHHSA

MuxaidjioBcbka AJjtina BojsioaumupiBHa
BUUTEJh YKPATHCHKOT MOBH Ta JIITEpaTypH,
bepurcnaBcbkuii akageMidHU JTiTei
bepucnaBcbkoi MicbKoi paau

XepcoHchKoi 00acTi, YKpaina

AHoTaNisi: y CTaTTl IpelncTaBiieHO aBTOpCchbKy MeTonuky «STEM StoryLaby,
cupsiMmoBaHy Ha iHterpaimito STEM-migxony y BUKIaJaHHA YKPaiHCbKOI MOBH Ta
mitepatypu B 5-x 1 10-x kjlacax B yMOBax JAMCTaHIIIHOrO HaB4YaHHS. Po3kputTo
MPaKTUYHI MOJXKJIMBOCTI BHUKOPHCTaHHS TPOEKTHO-JAOCIIIHUIIBKOI  JISTIBHOCTI,
nudpoBux MmiaaThopM Ta CydaCHUX OHJIAWH-CEPBICIB i1 (OpMyBaHHS MOBHOI,
YUTAIBKOI, JOCIITHUIBKOI W KOMYHIKATUBHOI KOMIIETEHTHOCTEH yuHiB. OmnucaHo
edeKkTuBHI npuiioMu opradizauli iHTerpoBaHux STEM-NpoeKTIB, sIKI MOEIHYIOThH
MOBHO-JIITEPATypPHUNA 3MICT 13 PO3BUTKOM KPHUTHYHOTO MUCJIEHHS, TBOPYOCTI Ta
urdpoBoi rpaMoTHOCTI. [IpakTHUHUI JOCBIA IUCTaHUIMHOI POOOTH MIATBEPIKYE, IO
3alpONOHOBAaHAa METOJIMKa CIIpHUS€E MIJBUILCHHIO HAaBYaJIbHOT MOTHBAIlli, aKTHUBI3aIlil
Mi3HABAIBHOI JISJIBHOCTI Ta 3a0e3Meuye sIKiCHE 3aCBOEHHS HAaBUAJILHOTO MaTepiany B
cydacHOMY IIM(GPOBOMY OCBITHBOMY CEPEIOBHIIII.

Karwouosi ciaoBa: STEM-mingxia, ykpaiHChka MOBa, yKpaiHChKa JiTeparypa,
JUCTAHI[IHHE HAaBYAHHS, MPOEKTHO-AOCTITHUIIBKA AISUTBHICTh, ITU(POBI TEXHOJIOTI],
OHJIAWH-CEPBICH, MIKIpPEIMETHAa 1HTerpamis, KputuuHe wwucienns, HVYII,
KOMYHIKaTHBHA KOMIIETEHTHICTb.

Beryn. CyvacHuil eram pO3BUTKY YKPaiHCBKOI OCBITH XapaKTEPU3YETHCS
Mepexo/0OM BiJ TPAIUIIMHOTO 3aCBOECHHA 3HAHb N0 (OpMyBaHHS KOMIETEHTHOI,
TBOPYOi Ta MOCTIAHHUIIBKAX aKTHBHOI OCOOMCTOCTI, 37JaTHOI 3aCTOCOBYBaTH HaOyTi
3HaHHA Yy peajbHUX KXUTTEBUX cUTyarisx [3-5]. MopaenbHl HaBYaJIbHI TIpOrpaMu 3
YKpaiHCbKOI MOBHU Ta YKPAiHCHKOI JIITEPATYpH 7151 5—6 KIIaciB OPIEHTYIOTh YUUTEIIA Ha
PO3BUTOK KOMYHIKaTMBHOI, YHMTAI[bKOi, IOCTIAHUIIBKOI, 1H(OpMaliitHO-1Iu(pOBOi
KOMIETEHTHOCTEH, BUKOPUCTAHHS JISTTbHICHOTO MIAXOY, MIKIPEIMETHOT 1HTErparlii,
MPOEKTHOI poOOTH Ta cydacHUX HUPpoBuX TexHojorik [1-2]. BomHowac 4umHHI
MporpamMu JUIsl CTapIIoi IIKOJIM aKIEHTYIOTh yBary Ha (OpMyBaHHI KPUTHYHOTO
MUCJICHHS, YMIHHS aHaji3yBaTH 1H(OpMaIlilo, 31HCHIOBAaTH CAMOCTIHHHUI TONIYK,
TBOPYO I1HTEPIPETYBATH XYJOXKHI TEKCTU Ta MPAIIOBATH 3 PI3HUMHU JDKEpETaMU
iH(dopMartii, mo BIIKPUBAE MIMPOKI MOXKIUBOCTI mysa iHTerpanii STEM-miaxony B
MOBHO-JIiITepaTypHY OCBITY [3-5].

Oco0nuBoOi akTyanbHOCTI I mpobiieMa Ha0yBa€ B yYMOBax JUCTAHINIHHOTO
HABUYaHHSA, KOJIM TPATUIIAHUN YPOK MOCTYHAETHCS MICIEM ITU(POBOMY OCBITHHOMY
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CEPEOBHUIILY, & POJL YUUTENS TpaHC(POpMY€EThCs 13 JpKepena 3HaHb y (acwmmitatopa,
HacTaBHUKA Ta OpraHizaTopa JIOCTIAHUIBKOI MisuibHOCTI [3-4]. CaMe AucCTaHIIMHUI
dbopmaTr CTBOpIOE TEPEAYMOBHU [JIsi BUKOPUCTAHHS 1HTEPAKTUBHHUX IIATHOPM,
BIpTyaJbHUX J1ab0paToOpiii, CHUIBHUX OHJIAMH-TIPOEKTIB, HU(PPOBUX KapT 3HAHb,
MYJIbTUMEIIMHUX 1CTOpIHA, 1HTEpaKTUBHUX KapT, 1HQorpadiku, cepBiciB I
KOJIEKTUBHOT'O MOJICJIFOBaHHS Ta MPE3CHTAllli pe3yIbTaTiB AOCHIKEeHb [4-5]. 3a Takux
YMOB YPOK YKPaiHChKOi MOBH i JIITepaTypu nepecTae OyTH JIUIIE TPOCTOPOM aHAII3Y
TEKCTY, a CTa€ CEPEJOBHINEM CTBOPCHHSI BIACHOTO 1H(POPMAIIMHOTO MPOIYKTY, Y
SAKOMY TIO€JHYIOTHCS MOBO3HABCTBO, JITE€paTypa, ICTOpis, NPUPOIHHYI HAYKH,
TEXHOJIOT1i, MECTEIITBO Ta I(poBa TBOPUICTH [3].

Y BIANOBib HA CyyacH1 BUKIMKU OyJia po3poOieHa aBTopcbka Metoauka «STEM
StoryLaby, o 6a3yethcs Ha iHTerpaiii STEM-nmiaxoay 3 NpoeKTHO-I0CT1 THULBKOIO
JISUTBHICTIO M1 Yac BUBYEHHS YKPAiHChKOI MOBHU Ta JiiTepaTypu y 5-x 1 10-X kiacax
[3-5]. Ii konmenmis nepenbauae CTBOPEHHs iHTErPOBAHMX LU(PPOBUX AOCIITHULBKUX
MPOEKTIB, y SKUX XYJIOXKHIM TEKCT CTa€ BIANPABHOIO TOYKOK JUIsI MOBHHUX
€KCIIEpUMEHTIB, HAyKOBUX IOIIYKIB, MAaTEMAaTUYHUX JOCIIHKEHb, TEXHOJIOTTYHOTO
MOJICIIIOBAHHS, ICTOPUYHUX PEKOHCTPYKIIINA Ta TBOPUOTO MPOEKTYBAHHS. TaKuil Miaxiza
3a0e3nedye raubIne OCMUCICHHS MOBHO-JIITEPATypHOTO Matepiany, GopMye B yUHIB
JOCIITHUIIbKE MUCJICHHS, PO3BMBA€ HAaBUUYKH CIIiBIpaIll, U(pPOBY TPaMOTHICTH 1
BMIHHS [TPAIIOBATH 3 1HGOPMAIII€r0, TEPETBOPIOIOYH JUCTAHIIIHHUHN YPOK HA CyYaCHHM
IHTEPaKTUBHHUM OCBITHIM MPOCTIP, Y AKOMY KOXEH YY€Hb € aKTUBHUM JOCIIITHUKOM,
aBTOPOM 1 TBOPIIEM HOBOTO 3HAHHSI.

[Ipaktruna peamizauis metoguku «STEM StoryLaby rpyHTy€eThCsl Ha TOJIOKEHHAX
MOJIETBLHUX HaBYAJIBLHUX MIPOTpaM 3 YKPaiHChKOI MOBH Ta YKPAiHCHKOI JIITEpaTypHu JIst
5—6 kJaciB, SIKi OpIEHTYIOTh yuuTenss Ha (OpPMyBaHHS KOMYHIKATUBHOI, YUTALbKOI,
JOCIITHULBKOT, 1H(OopMalliiiHOT Ta MG POBOI KOMIIETEHTHOCTEN Yepe3 MisIbHICHUMA
MIIX11, TPOEKTHY POOOTY, MIKIIPEAMETHI 3B’SI3KM Ta CTBOPEHHS BJIACHUX OCBITHIX
npoaykriB [1-2]. [lporpamu akieHTYyIOTh yBary Ha PO3BUTKY BMIHb aHaJli3yBaTH
TEKCTH, 3HAXOJUTH ¥ KPUTHUYHO OIIHIOBATH 1H(OpPMAIIiI0, MPAIIOBATH 3 PI3HUMHU
JpKepeslaMi, BUKOPUCTOBYBATH 3acO0M Bi3yaslizallii, CTBOPIOBATH MEIAPOAYKTH Ta
BHKOHYBaTH HaB4YaJibHI MpoekTh [1-2]. Came 11i BUMOTH CTajldi OCHOBOKO MOOYIOBHU
STEM StoryLab, ne ko)XeH TeMaTHMYHUN MOJIYJb 3aBEPIIYETHCS KOMIUIEKCHUM
JOCIITHUIIKIM MTPOEKTOM, SIKUI THTETPY€E YKPATHCHKY MOBY, JIITEpaTypy, IPUPOTHUYI
HayK{, MaTeMaTuKy, iHHOpMaTUKy Ta MUCTELITBO [3-4].

[1ix yac AUCTaHIIMHOTO BUBYEHHS TeMU «Mi(u Ta JIereH1n» yUHSIM NPOIOHYETHCS
STEM-npoekT «KapTa Hapo xeHHs cBiTy». I1icis onpairoBaHHs YKpaiHChbKUX Mi(iB
IIKOJISIpl 00’ €IHYIOThCA Y KOMaHIu B cepBicax Padlet abo Miro Ta A0CHIIKYIOTH
MPHUPOJIHI SIBUIIA, SIKI TOSCHIOIOTHCS B JiereHAax. OaHa rpymna aHaii3ye yTBOPCHHS
Kapmar, iH11a — moXo/pKeHHs cy3ip’iB, TPEeTs — NPUPOJHI CTHXIi, YeTBepTa — 00pa3
beperuni sik cumBoNy ykpaiHCbKOi KynbTypu. Jlami ydHI 3ICTaBISIOTH XYyI0XKHE
MOSICHEHHSI 13 CYYaCHUMH HAyKOBUMHU (paKTamu, JO0OUPaIOTh 1TIOCTPATUBHUN
Marepian, CTBOPIOIOTH 1HTEPAKTUBHY KapTy abo mudpoBHil IIakar, a pe3ysIbTaTH
MPE3EHTYIOTh i Yac OHIaH-KoH(pepeHii. OJHOYacHO BOHU BUIIUCYIOTH 13 TEKCTIB
apxai3MH, CHMBOJIYHI CJIOBa, €IITETH, IOSCHIOIOTh iX JICKCHYHE 3HAYEHHS Ta
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JOCIIKYIOTh TIOXOJDKEHHSI OKPEMUX MOBHUX OJWHUIlL. Taka MisUTbHICTH BiATOBiTa€E
IPOrpaMHUM BUMOTAM MIOJI0 aHali3y XYyJOXKHBOTO TEKCTY, MOIIYKY iH(opmarllii, ii
Bi3yamizalli, (opMyBaHHS KPUTUYHOTO MHUCIEHHS Ta CTBOPEHHS BIJIACHHUX
MeianpoaykTiB [1-2].

[1in yac BUBYEHHS HAPOAHUX 1 JIITEpaTypHUX Ka3o0kK peanizyeTscss STEM-monynb
«Engineering Fairy Tale», y sskoMy HIKOJISIpi TIPAIIOIOTh SIK CIPaBXHI KOHCTPYKTOPH
[3-4]. Ilicns aHamizy TBOpPY Y4HI BH3HA4aloTh MpoOJieMy repos Ta MPONOHYIOTh
imkeHepHe pimenHa. Jlo kasku «JleTrounii kopabenb» cTBOproeThest 3D-mozenb
TpancnoptHoro 3aco0y B Tinkercad, mo «Mwukutu Koxxym’skw» 1 — KpeciacHHS
3axucHoi ciopyau Kuesa, 1o «®apbosanoro Jluca» — mudpoBa MOAEIb cepeioBHUIIA
ICHyBaHHSI TIEpCOHAXIB. Y TIpolieci poOOTH AITH CKIIAIal0Th CJIOBECHI IHCTPYKIIIi,
QITOPUTMH BUKOHAHHS pOOOTH, AOOMPAOTh TOYHY TEPMIHOJOTIIO0, apryMEHTYIOTh
BJIACHUN BUOIp KOHCTPYKTHMBHUX pPIIIEHb Ta MPE3EHTYIOTh pe3yJbTaTh Yy (opmari
B1J1€03axuCTy. Taka MIsIbHICTh 3a0e3neuye oJlHOYacHe (POpPMyBaHHS MOBJIE-HHEBUX,
YUTAIbKUX, LHUPPOBUX 1 TEXHOJIOTIYHUX KOMIIETEHTHOCTEH, TmiependauyeHux
MOJICIBHUMH MPOTpaMaMu yKpaiHCbKoi MOBH Ta JiTeparypu [1-3].

[Tin yac ompairoBanHsi moe3ii BUKOpUCTOBYEeThCS STEM-mpoekt «lloesis B
nudpax», SKU IHTETpyeE JITepaTypy, MaTeMaTUKy Ta IUPPOB1 TexHOJOT1i [3-4]. YuHi
3a JJOTIOMOT'OI0 OHJIAMH-CEPBICIB TOCHIIKYIOTh XY0KHI 3aCO0H BipIa, MiJIPaXxOBYIOTh
4acTOTy BHUKOPHUCTAHHS €IITETIB, TMEPCOHi(iKkaiii, TOpIBHIHb, BHU3HAYAIOThH
JIOMIHYIOUl KOJIbOPU, 00pa3u MPUPOJU, CUMBOJIM Ta MPEACTABISAIOTH PE3yJIbTaTH y
BUIJISIAL JlarpaM, Xxmap ciiB, iHQorpadiku ado 1HTepaKTUBHUX Ipe3eHTauiid. [licmus
LbOTO LIKOJSIPI CTBOPIOKOTH BJIACHY LU(DPOBY MOE3110, BUKOpUCTOBYI0uM Canva abo
Genially, nogaroun imrocTpailii, ay110CyIpoBiJ 1 KOPOTKI aBTOPChKi koMeHTapi. Takuii
dbopmar BIANOBiAAE MPOrpaMHUM BHUMOTaM IIOJAO0 aHai3y XYJO0XHIX 3aco0iB,
PO3BUTKY TBOPYOI'O MMChMa, BUKOPUCTAHHS PI3HUX CIIOCOOIB Bizyamnizaii iHpopMalii
Ta CTBOPEHHS BJIACHUX MEIATeKCTIB [1-2].

BaxxnuBuM KOMIIOHEHTOM METOAMKH € MoBO3HaBul STEM-mocnikeHHS, sKi
peani3yloTbCs TiJ] 4ac BUBYEHHS JIEKCUKH, TEKCTY, YaCTMH MOBHU, CJIOBOTBOpPY Ta
KyJIbTypu MoBIIeHHS [1-3]. YuuTens opranizoBye oHlIaiiH-10CiKeHHs «KrBa MoBa
rpoMaju», y MeXax SIKOTO IIKOJISIpI MPOBOASTH IU(GPOBE ONMUTYBAHHS MEIIKAHIIIB
CBOT'O HACEJIEHOTO MTyHKTY, 30MpatoTh I1iKaBi J1aJIEKTHI CJI0Ba, Gpa3eosiori3Mu, MICIIEBI
Ha3BU, aHATI3YIOTh 1X MMOXO[KEHHS 32 JIOTIOMOTOI0 €JIEKTPOHHUX CIIOBHHUKIB Ta MOBHUX
KOPIYCIB, MICJIS 4YOro CTBOPIOIOTh IHTEPAKTUBHUN CIOBHUK a00 KapTy MOBHHX
ocobmuBocteil periony. Jam y4yHl (GOPMYJIOIOTH BHUCHOBKH, TOPIBHIOIOTH
JiTepaTypHy HOPMY Ta J1aJeKTHI 0COOJIMBOCTI, 0OTOBOPIOIOTH POJIb YKPATHCHKOT MOBHU
y (opMyBaHHI KyJbTYpHOI 1JICHTUYHOCTI. TakuM YMHOM pPEali3ylOThCsl MPOTrpamHi
BUMOTM WIOJI0 PO3BUTKY JOCHIAHMIBKUAX YyMiHb, po0OTH 3 1H(}OpMaLiiHUMU
IpKepenaMu, GopMyBaHHs KyJIbTYPH MOBJICHHS Ta CTBOPSHHSI BIACHUX TEKCTIiB Pi3HUX
xaHpiB [1-2].

3aBepmiaqbHUM ~ €TAalmoOM  KOKHOTO  TEMaTUYHOrO OJOKY €  BUKOHAHHS
inTerpoBanoro migcymkoBoro STEM-mipoekty «StoryLab Expoy, sikuii mpoBoauThCS
B nuctaHiiinoMy dopmari [3-4]. Koxxna koMaHga Tpe3eHTye BJIACHHUM MU(PPOBHIA
MPOJIYKT: IHTEPAKTUBHUM CalT, BEOKBECT, EJICKTPOHHY KHHTY, MOAKACT, BiACO(PLIbM,
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BIpTyaJbHY BUCTaBKY a00 OCBITHIO TPy, CTBOPEHY 32 MOTUBAMHU BUBYCHHX MOBHHX YU
JTEpaTypHUX TeM. 3aXUCT MPOEKTIB 3/IIMCHIOETHCS 32 YITKUMU KPUTEPISIMU: HAYKOBA
JIOCTOBIPHICTb, MOBHAa T'PaMOTHICTb, TBOPYICTb, JIOTIYHICTh BHKJIATy, LU(PpPOBE
oopMJICHHS, KOMaHAHA B3a€MOJIsl Ta MPAaKTHUYHA 3HAUYIIICTh pe3yibTaTiB. Takuii
dbopMaTr TMOBHICTIO BIJIMOBIJIa€ KOMIIETEHTHICHIA MOJIeNll Cy4acHOI OCBITH, aJIKe
3abe3reuye 1HTerpario MOBHO-JIITEpaTypHOi, ITudPpoBOi, 1HPopMaIiiiHO1, COIiaabHOI,
IPOMAJTHCBKOI  Ta  JOCHIAHUIIBKOI KOMIIETEHTHOCTEH, TMEpPETBOPIOIOYH  YPOK
yKpaiHChbKOi MOBU i miTepatypu Ha cydacHy STEM-maGopartopito, y fKiii y4eHb
BUCTYIA€ HE JIMIIE YhTayeM ab0 BUKOHABIIEM 3aBllaHb, a aBTOPOM, JOCIITHHUKOM,
KOHCTPYKTOPOM 1 TBOPIIEM BJIACHOTO OCBITHBOTO MPOIYKTY [3-5].

BucnoBok. OTXe, IpakTUYHE BIPOBAHKEHHS aBTOpPChbKOi Meroauku «STEM
StoryLab» B yMoBax NMCTaHIIMHOTO HaBYaHHS JOBOJWTH, 110 1HTerpamis STEM-
MIIXO0Ay y BUKIAJaHHS YKpPaiHCbKOI MOBHM Ta JITEpaTypu € e€(PEeKTUBHUM 3acOO00M
peanizanii KOMIETEHTHICHOTO NOTEHIlaly Cy4acHOI MOBHO-JITEPATYPHOi OCBITH [3-
5]. TloegHaHHS MPOEKTHO-IOCTIAHUIIBKOT JISIBHOCTI, IUMPOBUX TEXHOJOTIMH,
MDKIIPEAMETHOT IHTETpallli Ta TROPYUX MPAKTUK 3a0€31euy€e aKTUBHE 3aTyUCHHS YUHIB
JI0 HaBYAIBLHOTO TIpoliecy, crpuse (HOpMyBaHHIO KOMYHIKATHUBHOI, YHWTaIlbKOIi,
iHpopMariitHO-ITuPOBOI,  JOCTIAHUIBKOI Ta  COIIAJIBHOI  KOMIIETEHTHOCTEH,
nepeadaueHuX YUHHUMU MOJICIbHUMH HaBYaIbHUMU nporpamamu [ 1-2]. Ilpaktuunmii
JOCB1A 3acBiquye, 1m0 BUKOHaHHS STEM-npoekTiB, udpoBUX TOCIHIKEHb, MOBHUX
€KCIIEPMMEHTIB 1 TBOPYMX JAaOOpaTOplid 3HAYHO MiJBHUIILY€E HABYAJIbHY MOTHBALIIO,
pPO3BHUBA€ KPUTHUYHE MUCIICHHS, YMIHHS IMpalloBaTH B KOMAaHJI, aHaJli3yBaTH
iH(opMaIlil0 Ta CTBOPIOBATH BJIACHUN OCBITHIA MPOIYKT. 3alpONOHOBAHA METOAUKA
MEePETBOPIOE JTUCTAHUIMHUM YPOK YKpaiHCHKOI MOBHM Ta JIITEpaTypud Ha Cy4YaCHUU
IHTEPaKTUBHHUM MPOCTIpP TOCHIIKEHHS, TBOPUOCTI M CHIBIpalll, y IKOMY KOXEH YYEHb
HE JIMIIE ONAaHOBY€ HABUAJIbHUI Marepiaj, a ¥ HalOyBae€ MPAKTUYHOTO JTOCBIY
3aCTOCYBaHHS 3HAaHb y PeaJbHUX 1 HAOIMXKEHUX JI0 KUTTS CUTYaIlisiX, 10 BIAMOBIAAE
CTpaTeriyHUM HarpsiMaM po3BUTKY HoOBOi ykpaiHChKOT IIKOJIM Ta Cy4acHOi U(poBoOi
ocsitH [3-5].
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ITPAKTHKO-OPIEHTOBAHA MIATOTOBKA
MAWBYTHIX ®AXIBIIB COEPU TYPU3MY TA
PEKPEAILII

IHonosa Karepuna IropiBHua,

3100yBay TPETHOTO (OCBITHHO-HAYKOBOTO) PiBHSI BUIIOT OCBITH,
aCHCTEHT KaeIpH roTeIbHO-PECTOPAHHOTO Ta TYPUCTUYHOTO Oi3HECY,
XepCOHCHKHI JIepKaBHUN YHIBEPCUTET

(M. IBaHO-PpaHKIBCHK, YKpaiHa)

Cdepa TypusMmy Ta pekpeanii B CydacHOMY CBITI mepeOyBae TiJl BILTUBOM
r100ami3aitHIX IPOLECiB Ta JUHAMIYHUX CYCIIBHO-€KOHOMIYHUX 3MiH, K1 CYTTEBO
TpaHC(OPMYIOTH YMOBH i1 (DYHKIIOHYBaHHS. 3MIHIOIOTHCS TYPUCTUUYHHUI PHHOK,
noTpeOu i O4iKyBaHHS CIIOXKMBAY1B, MAXOH J0 OpraHi3ailii TYpUCTHUYHOI A1SUIBHOCTI,
1110, CBOEIO 4eproro, GopMye HOBI BUMOTH poOOTOAABIIIB 0 MPO(ECIiHHOT MiArOTOBKH
daxipiis [1].

OpauM 13 TPOSIBIB TakuxX TpaHchopMalliii € 3MiHA TOBEIIHKH Cy4acHOTO
CIOXKMBa4Ya TYPUCTHUYHMUX MOCIYT. 3aBISKH JAOCTYMHOCTI 1H(oOpMmaIli Ta nudpoBux
TEXHOJIOT1M TYpUCT Ma€ 3HAUYHO OUIbILIE MOXJIMBOCTEH JJIsi CAMOCTIMHOTO MOIIYKY U
MOPIBHSAHHSA TYpPUCTHUYHUX MPOIO3HUIIA, BHOOPY 3ac0o01B pO3MILIEHHS, MOOYIOBH
MapuipyTiB, O3HAHOMJIEHHS 3 BIATYKaMH Ta OIL[IHIOBAHHS SIKOCTI mociyr. BomHouac
3pOCTal0Th OT0 BUMOTH JI0 PIBHA CEPBICY, IIBUIKOCTI KOMYHIKAIIli, IHAUBITyali3aii
TYpPUCTHUYHOI TMPOMO3MIIT Ta 34aTHOCTI (axiBLsS ONEPaTUBHO pearyBatd Ha
HECTaHJapTHI 00CTaBUHU. BianoOBIAHO 3MIHIOETHCA 1 POJIb MPALIBHUKA TYPUCTUUYHOI
cepu: Bl HbOTO OUIKY€EThCS HE JIMILE 3HAHHS TYPUCTUYHOTO MPOAYKTY, a i 31aTHICTh
OpIEHTYBAaTHCS y 3HAa4HOMY 00cs31 1H(opmalli, po3yMIiTH MNOTPEOH KIIIEHTA,
MPOTIOHYBATH ONITUMAJIBHI PIICHHS Ta €()EKTUBHO JIISATH B YMOBAaX 3MiH.

VY 11bOMy KOHTEKCTI OCOOMMBOTO 3HAUCHHS HAaOyBa€ TOTOBHICTh BHUITYCKHUKA JO
Mepexoy BIJl HABYAIBHOTO CEpPEIOBHINA JI0 peaiabHOi MpodeciitHol AisSTBHOCTI.
[Touatox pobGotu y cdepi Typusmy mnependadae 3ITKHEHHS 3 PI3HOMAaHITHUMH
CUTYallIsIMH, SIKI HE 3aBXIU MOXYTh OyTU rependadeHi TEOPETUYHOIO MiArOTOBKOIO:
3MIHOIO 3aMUTIB KJIII€HTA, HEOOXITHICTIO IIBUJIKOTO MPUUHATTA PIIICHb, BUPIIICHHAM
KOH(QUIIKTIB, 3MIHAMH YMOB TIOJOPOXKI, B3a€EMOIEI0 3 MapTHEpPAMH Ta IHIIUMU
y4aCHUKaMHU TYPUCTHYHOTO Tipotiecy. HemocrarTHiil 10CBi BUpPIIIEHHS TaKUX 3aBIaHb
MOXKE YCKJIAJHIOBAaTH TPOQEciiiHy aaanTtaifiio MoJIOAOro ¢axiBisl Ta CTBOPIOBATH
J0AAaTKOBE MCUXOJIOTIYHE HABAaHTAXKEHHS Ha IMOYaTKy pOOOTH.

Came TOMy BaXKJIMBUM 3aBIaHHSIM Npo(eciitHOT MiITOTOBKU € CTBOPEHHS YMOB, 32
SKUX 3700yBad OCBITH III€ Mij YaCc HaBYAHHS MAa€ MOXJIMBICTh HE JIMIIIE OTPUMYBATH
TEOpPETUYHI 3HaHHS, a i 3aCTOCOBYBATH iX Y CUTYyaIlisIX, MAKCUMAJIbHO HAOJIMKEHUX 10
peanpbHuX yYMOB poboru. lle mo3Bomnsie mocTymoBo (opMyBaTH TOTOBHICTH [0
CaMOCTIAHO1 MISUTBHOCTI, TMPUUHSTTS TpodeciiHuX pillleHs Ta ajanTalii 10 YMOB
TypUCTUYHOT IHAYCTPii [2]. OmHUM 31 IIJIAX1B peaizallii TakoTo 3aBIaHHS € TIOCHJICHHS
MPaKTUKO-OPIEHTOBAHOI CKJIaA0BOi TpodeciiiHol mAroToBKM MaWOyTHIX (axiBIliB
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chepu TypusMy Ta pekpearrii, 30KpemMa uyepe3 BUKOPUCTaHHS CUTYaIllHUX 3aBIaHb 1
npodeciitnux keifcis. IX 3MicT JouinbHO Gy/TyBaTH HABKOJO BHIAJKIB, XapaKTEPHUX
JUISL PI3HUX HampsiMiB poOoTH Y cdepl TypusMy Ta pekpearrii. Hanpuxnaza, maitOyTHIM
(haxiBIIM TYPUCTHYHHX MIIMPUEMCTB MOXKE OYTH 3aIpOITIOHOBAHO ITi110paTH MOI0POK
BIJIMOBIAHO JI0 BU3HAYEHOIO OIOMKETY, CKJIaAy TPyNH Ta 1HAWBIAYaJIbHUX IMOTPEO
KJIIEHTIB, PO3POOUTH MapIIpyT 3 ypaxXyBaHHAM 4acCOBHUX 1 (JiHAHCOBUX OOMEXKEHb a00
3HAWTH albTepHATUBHE PIICHHS Y BUNIAAKY 3MIHU UM CKACyBaHHS MEBHOI TYPUCTUYHOL
MOCITYTH.

He MeHI BaXJIMBUMHU € 3aBIaHHs, MOB’sI3aHI 3 TOTENBHUM OOCITYTOBYBAHHSIM.
[IpakTiuHi KelcH MOXyTh mepeadadaT poOOTy 31 CKaproro TOCTS Ha YMOBHU
NpOXXKUBaHHA a00 SKICTh OOCIYrOBYBaHHS, HEOOXIAHICTh ypETyIIOBaHHS KOH(IIKTY,
pearyBaHHs Ha HEBIANOBIIHICTh OYIKYBaHb IroCTS (DAKTUYHO OTPUMAHIN MOCTYy31 YU
MONIYK PIMICHHS y BUIIAJKy BHHUKHEHHS HemependadyeHux OOCTaBUH. Y TaKOMY
3aB/IaHHI BaKJIMBUM € HE JIMILIE 3aIpOINOHYBAaTH CHOCIO BUPIIIEHHA NpoOieMH, a U
HAaBYUTHCS BecTH TMpodeciiiHy KOMYHIKaIio, 30epiratu J10OpO3UYIUBICTE Ta
OpIEHTYBATHUCS HA MOITYK PIIICHHS, IPUHHATHOTO JIJIsl KJII€HTA ¥ MiAIPUEMCTBA.

[TomiO6HI BHIATKK XapakTepHl W I eKCKypciiHOi misutbHOCTI. Ilim yac
MOJIEIIOBaHHS POOOTH €KCKYPCOBO/A 3400yBaul MOXKYTh OIPALlbOBYBATH MOPYIIECHHS
y4YaCHUKaMHU TPYIU BCTAaHOBIIGHUX IMIPaBUJI, 3ali3HEHHS TYPHUCTIB, BUHUKHEHHS
KOH(QUIIKTIB yCEpeIMHI IPyId, HE3aI0BOJICHHS 3MICTOM a00 OopraHizaii€r eKCKypcii,
HEOOXIAHICTh 3MIHMTH MapLIpyT dYepe3 HemependadeHi oOcTaBUHU. MaiOyTHIN
(axiBellb Ma€ HABYMTHCS pearyBaTy Ha Takl BUMAJKH MPOQPECIHHO, HE 3ar0CTPIOIOYN
KOH(JTIKT, BOJHOUYAC 3a0e3meuyrouu Oe3neKy, JTOTPUMaHHs mporpamud Ta KoMdopT
IHIIMX YYaCHUKIB IPYIIH.

[IpakTHKO-OpIEHTOBAHI 3aB/IaHHS MOXKYTh OXOIUTIOBATH 1 peKpealiiiHy IisUIbHICTb,
ne QaxiBelp Npauroe 3 pI3HUMH KaTeropisMU BiJIBiIyBadiB Ta MOBUHEH ypaxOBYBaTH
iXHI TOTpeOH, OUiKyBaHHS ¥ OCOOJMBOCTI OpraHizamii O3BULIS Ta BIAINOYUHKY.
MonentoBaHHS PI3HUX 3alMTIB  CIIOXKHWBadiB, OpraHizalifHux mpodieM abo
HEOOX1AHOCTI ONMEPATHBHO 3MIHWTH 3aIJIaHOBAHy IMporpamy goromMarae (GopmyBaru
THYYKICTh TTPO()eCIfHOTO MHUCIICHHS Ta TOTOBHICTD JISITH BiAMOBIIHO 10 KOHKPETHUX
00CTaBUH.

TakuM YMHOM, CcUTyalliiHE HaBUYaHHA JO3BOJIAE OXONUTH pI3HI HANPsSMU
MaiOyTHBOT poOOTH Ta MoOKa3aru 3700yBayeBi, MO AISUTBHICTH Y cdepl Typu3My Ta
pekpeanii He OOMEXKYETbCS BHMKOHAHHSM CTaHAAPTHOTO airoputMmy J1id. Bona
nepeadayvae MOCTIMHY B3a€EMOJIIO 3 JIFOIbMH, TOTPEOU Ta MOBEAIHKY SIKMX HEMOXKIIUBO
MOBHICTIO Tmependauntu. CUCTeMAaTUYHE ONpaIfOBaHHA TaKWX 3aBAaHb TiJ dac
HAaBYaHHS CIPUSiE€ PO3BUTKY MPOQPECIHHOI THYYKOCTI, KOMYHIKATUBHUX YMIHb,
BIJIMOBIJIAJILHOCTI Ta 34aTHOCTI PUHAMATH OOIPYHTOBAHI pillieHHs [2].

BoaHouac mpakTUKO-Opi€HTOBaHA IMiITOTOBKA HE TMTOBUHHA OOMEXKYBATHCS JIUIIIE
MOJIETIOBaHHAM TMpodeciiiHuX cuTyauid B ayauTopii. BaxnuBe 3HaueHHs Mae
Oe3mocepenHsl KOMyHiKallisi 3100yBa4iB OCBITH 3 MPEIACTAaBHUKAMH TYPUCTHUYHOI Ta
pekpeaniiitnoi  cepu. 3yctpiui 3 GdaxiBUAMH-TIPAKTUKAMH, TOCTHOBI JIEKIIi,
npodeciiiHi  IUCKycCii, BIABIAYBaHHS TYPUCTUYHUX  MIANPUEMCTB, TOTEIIB,
peKpeaniiHuX 3aKIaJiB Ta TYPUCTHUYHUX 00’ €KTIB JAIOTh MOXKIIUBICTh O3HAHOMHTHCS
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3 yMOBaMHU pOOOTH, IOCTABUTH 3alMTaHHS (aXiBISIM Ta AI3HATUCA TPO MpolieMu, 3
SAKUMHU BOHU CTHKAIOTHCS Yy CBOIHM MisuIbHOCTI. OCOOMUBY LIHHICTH Ma€ OOTOBOPEHHS
KOHKPETHHX BUMAJKIB 13 MIPAKTUKH, OCKUIBKH 1€ JI03BOJISIE MOOAYUTH, SIK TEOPETUYHI]
3HAHHS 3aCTOCOBYIOThLCS ITi/1 Yac BUPIIICHHS MpodeciiiHuX 3aBaanb [3].

[Ile Oigpi MOXIMBOCTI Uil HAOyTTS TpodeciiHOrO JOCBIAY CTBOPIOE
0e3mocepeiHe 3aIy4eHHs A0 POoOOTH MiJl YaCc HAaBYAJIbHOI Ta BUPOOHMUYOT MPAKTHUKH.
BaxnmmBo, mo0 11 3MICT He OOMEXYyBaBCS CIOCTEPSKCHHSM 3a JISUTHHICTIO
MiIIPUEMCTBA, a TependadyaB TOCTYIOBE 3alydeHHS CTYIACHTIB JO BUKOHAHHS
nocTynmHux npodeciiiaux 3aBnanb. CamMe B TaKMX yMOBaX BOHHM MarOTh MOXKJIUBICTH
MIPAITIOBATH 3 PEaTbHUMU 3alUTAMH CIIOKHBAYiB, CIIOCTEPITaTH 32 PI3HUMH MOJACIISIMH
iXHBOT TTOBEAIHKH, YAOCKOHAIIOBATH KOMYHIKATHBHI HaBHYKH Ta BUUTHCS pearyBaTH
Ha 00CTaBHHH, 5IK1 CKJIaIHO MOBHICTIO BIATBOPUTH B ayAuTOpii. BaKIMBUM IIpH IbOMY
3IMIIAETHCS MPO(ECIMHUI CynmpoBia, L0 JOMOMarae MpoaHali3yBaTH OTPUMAHUM
JIOCB1Jl, OOTOBOPUTH CKJIQJHI BUMAJKWA Ta BU3HAYUTU MOKJIMBI IIJISAXU X BUPIIICHHS
[3].

OTxe, MpakTUYHA CIPSMOBAHICTh OCBITHHOTO IpoIlecy HalOyBae 0OCOOIUBOTO
3HAYEHHSI B YMOBaX MOCTIMHUX 3MIH TYPUCTHYHOTO PUHKY Ta 3pOCTAaHHS BUMOT 1O
¢daxiBuiB ramysi. [IpodeciitHi 3aBgaHHS, SKI TPOMOHYIOTHCS CTYIEHTaM IIiJl 4ac
HaBYaHHS, MAIOTh OyTH HAOIMKEHUMHU JI0 aKTyaJIbHUX YMOB pOOOTH Ta BpaxXOBYBaTH
CydacHi moTpeOM CHOXKMBa4iB 1 3alUTH poOoToAaBIliB. lle BuMmarae Bij BHKIagada
CHUCTEMAaTUYHOTO OHOBJICHHS iX 3MICTY BIAMOBITHO 10 3MiH, IO BiJOyBalOThCS Ha
TYPUCTUYHOMY PUHKY Ta y mnpodeciiiHomy cepenoBuli. [loenHaHHS TEOpeTUUHUX
3HaHb 13 JIOCBIIOM iX 3aCTOCYBaHHSI B HAOMMKEHUX A0 MpodeciiHuX abo peallbHUX
yMOBax crpus€e (pOpMyBaHHIO TOTOBHOCTI BHMITYCKHMKA O CaMOCTIHHOI poOOTH Ta
MOJIETIIY€E TIEpeXiJl Bl HaBYaHHs 0 MpodeciiHOl TIsITBHOCTI.
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KPUTEPIAJABHUI NIIXIT Y MIJATOTOBLI
MAMBYTHIX YUYUTEJIB OGPA30TBOPUYOT'O
MUMCTEIITBA 0 OPTAHIBAIII MO3AKJIACHOI
TBOPYOI JISVIbHOCTI YYHIB

Ilao I[3saabMen

acmipaHTKa Kadeapu nenaroriku

HepxaBuuii 3aknaja «IliBqeHHOYKpaTHCHKUI HAlllOHATBHUN MTeAaroriYHuil
yHiBepcureT imeHi K. J[. Ymmacbkoroy,

Oneca. Ykpaina

Ha mincraBi TeOpeTUYHOTO aHamidy [MIATOTOBKM MaWOYTHIX  y4YMTENiB
00pa30TBOPUOTO MHUCTENTBA OYJIO BCTAHOBJIICHO, 110 TOTOBHICTh MalOyTHIX YUUTEIIB
00pa30TBOPUOTO MHUCTEITBA /IO OpraHi3allii Mo3aKiIacHOi TBOPUOI MISIILHOCTI YUHIB €
0araTOKOMIOHEHTHUM  TICUXOJOTIYHUM  OCOOMCTICHUM  YTBOPEHHSAM, IO
XapaKTepU3y€EThCsl MOTUBAIIIHOIO CIIPSMOBAHICTIO 10 3/1MCHEHHSI TaKO1 JiSJILHOCTI B
3aKja/ax 3arajbHOI CEPEIHbOI OCBITH, HASIBHICTIO HEOOXITHUX TEOPETHUYHUX 3HAHBD,
c()OPMOBAHICTIO MPAKTUYHUX YMiHb 1 HAaBUYOK, MPO(PECIHHUX Ta OCOOUCTICHHX
AKOCTEM, 110 3a0€e3MeUyI0Th Y HUX 34aTHICTh A0 OpraHi3allii pi3HUX BUJIB XyI0KHbBO-
TBOPYOI JISJIBHOCTI YUHIB y To3akjacHui vac [1, c. 331.].

Jns 3’scyBaHHS CTaHy TOTOBHOCTI MalOyTHIX YYHMTENIIB 0Opa30TBOPYOIO
MUCTELTBA A0 OpraHizauii MO3aKJIaCHOI XYAO0KHbO-TBOPUOI ISJIBHOCTI YYHIB Ha
MOYATKy €KCIEPUMEHTAIBHOI POOOTH Oy10 BUKOPUCTAHO KPUTEPIAIbHUNA MIJIX1.

[TonsitTst «kputepiit» (epey. kriterion — 3acid st DyMKH) Yy TOBITHUKOBIM
JiTEepaTypl MOTPAKTOBYETHCS SK: MiACTaBa JJIA OI[IHKY, BU3HAYEHHS a00 Kiacudikaiii
4OroCh, MIPHUJIO I1CTHHHOCTI, BIPOTIIHOCTI JIOJCHKUX 3HaHb, iX BIJAMOBIAHOCTI
00’€KTUBHIN IACHOCTI, BCTAHOBJICHI 3HAYEHHS MapaMmeTpiB Ta XapaKTePUCTUK [2,
c. 588]; o3Hakm, 3a SKUMH KIACH(PIKYIOThCS, OIIHIOIOTHCS 3a BIAMOBIIHUM
1HIMKATOPOM TICUXOJIOTTUHI SIBUIIA, 11T 00 MisIbHICTH [3, ¢. 112]; Mipuiio BU3HaUYCHHS
a6o knacudikaiii gorocs [4, ¢. 249];

Kosxnuii kputepii, sik 3a3Hadae C. [BaHOBa, MOBUHEH MaTH BIATOBIHI TOKA3HUKH,
1[0 BUCTYMAIOTh CYTHICHUMM O3HaKaMU JOCIIKYBaHOTO SIBUINA, 32 1THTEHCHUBHICTIO
MPOSIBY SIKUX MOXKHa CTBEPJKYBAaTH MPO OUTBIIMI YM MEHIIMA pIBEHb BUPAKEHOCTI
KOHKPETHOTO Kputepito [5, ¢. 152]. [l BU3HAUYCHHS CTaHy TOTOBHOCTI MalOyTHIX
y4UTEI1B 00pa30TBOPUOTr0 MUCTEITBA 10 OpraHi3allii Mo3aKjIacHO1 XyA0KHbO-TBOPYOi
TISJIBHOCTI  YYHIB 3arajlbHOOCBITHIX 3aKJajiB, BIAMOBIIHO JO BHOKPEMJIEHUX
KOMITOHEHTIB 3a3Hau€HOi TOTOBHOCTI OyJ0 BHW3HAYEHO BIAMOBIAHI KpuTepii 1
MOKa3HUKU. Po3risiHeMo 1X OUIBII JeTaIbHO.

Jlis BU3HAYeHHS CcTaHy C(OPMOBAHOCTI TOTOBHOCTI MalOyTHIX Y4YWTEINiB
00pa30TBOPUOTO MHUCTEITBA 32 MOTHBAIIHHO-I[IHHICHUM KOMIIOHEHTOM OyJI0 0OpaHo
HACTaHOBHUW KPUTEPIH 3 TAKUMU MMOKA3HUKAMH: HASBHICTH TTO3UTUBHOT MOTHBAITlT HA
3MIMCHEHHSI MMO3aKJIAaCHOI TBOPYOi JISUIBHOCTI; HAsBHICTh MOTHBAIlli HA JOCATHEHHS

77



EDUCATION
SUSTAINABLE DEVELOPMENT AND SCIENCE: INTERDISCIPLINARY APPROACHES
AND SOLUTIONS

ycmixy B Opradizamii M03akjJacHOi XyJOKHbO-TBOPYOi AiISUIBHOCTI  Y4HIB,
c(hOpMOBaHICTh €CTETUYHHUX I[IHHOCTEH.

JIoIIIbHICTh BUKOPUCTAHHS TMOKa3HUKa «Hassnicmv nosumusHoi momusayii Ha
30IlICHeHHsl NO3AKIACHOI MBOPUOi OisIbHOCMI», TIOB’ 13aHa 3 TUM, 1110, Ha HaIlly JTYMKY,
0e3 MoTHBallli Oy1b-sIKa NISUTBHICTh HE Oy/1€ BUKOHYBATHCS YCHIIITHO. 32 TBEPHKECHHSIAM
I1. F'amomina [6, ¢. 67] 1 MM LUJIKOM MOJIISEMO MOTO JYMKY CTOCOBHO TOTO, IIIO,
OpraHi3OBYIOUH MO3aKJIACHY TBOPUY JISJIBHICTh YUHIB, yUUTEIh HACAMIIEPE]l Ma€E OyTH
caMm 3alliKaBJICHUM Yy 3/I1IHCHEHH] TaKO1 JISUTbHOCTI M yCBIAOMIIIOBATH 3HAYYIIICTh TAKO1
po0OTH, 10 CIPUATUME PO3BUTKY TBOPUOTO MOTEHINIANY yUHIB 1 (POPMYBaHHIO B HUX
€CTEeTUYHOTO CIIPUMHATTA JOBKOJHUIIIHHOTO CBITY. 3a3HaU€HE 3yMOBIIIO€ HEOOX1IHICTh
dbopMyBaHHS TO3WUTUBHOI MOTHBAaLll B MaHOYTHIX YYHUTENIB Ha OpraHi3aliio
XYJI0°)KHBO-TBOPYOI JISJILHOCTI YUHIB Y MMO3aKJIaCHUM Yac, 1110 00paHO HaMU OJHHM 13
MTOKa3HUKIB HACTAHOBHOTO KpuTepito. /(s AlarHOCTyBaHHS 3a3HAYEHOTO MOKA3HUKA
BUKOPUCTOBYBajlacd MoAMGIKOBaHA IIIKaja OIIHKA MOTHUBAlll CTaBJICHHS [0
npodeciitHoi mismbHOCTI, A. Kapenina.

He MeHII BaXXJIMBUM TNOKAa3HUKOM BHUCTyINa€e U «Hasasnicmv momusayii Ha
OO0CSACHEeHHS YCHIXYy 6 NO3aKIACHIU OisIbHOCMi», OCKUIbKH, 3a TBEPIKEHHAM
O. Cracenko [7, c. 22-23], 6e3 3alikaBJIeHOCTI, OakaHHS Ta 1HTEpECY A0 IMEBHOIO
BUJY JISUTbHOCTI HEMOXIJIMBO JIOCSTTH YCITIXY Ta MOCTaBieHoi MmeTu. Ha Hamry qymky,
caMe MOTHUBAIIISl HA JIOCATHEHHS YCIIXy B OyAb-sKiM AISUIBHOCTI, B TOMY YHCII ¥ B
oprasizailii o3aKJIacHOI XyA0KHbO-TBOPUIN AISUIBHOCTI YYHIB, CHOHYKAa€ MaiOyTHIX
YUYUTENIB 10 MPOo(dECiiHOTO PO3BUTKY, YIOCKOHAJICHHIO SIK TCOPETUYHUX 3HAHb, TakK 1
MPaKTUYHUX HaBUYOK. JliarHOCTHKA 3a3HAYEHOIo IOKAa3HMKA 3J1MCHIOBAJIAcS 3a
MeToanKoro A. Peana «MoTuBallis ycmixy 1 oCTpaxy HEBIAW».

[Ile omHWM TMOKA3HWKOM HACTAHOBHOTO KPHUTEPil0, HA HaMly OyMKY, €
«Cghopmosanicmv ecmemuunux yinnocmeti». lloginstoun nymky [I'. Cotebkoi,
YBa)KaeMo, 1110 1] YaC HaBYAHHS B MallOyTHIX y4uTelNiB 00pa30TBOPYOTrO MUCTELITBA
HEO0OX1aHO (OpMYyBaTH CUCTEMY ILIHHOCTEH 3-TIOMIXK SKHX BOKJIMBUMU BHUCTYIAIOTh
TaKi, SIK: €CTETUYHI YiHHOCMI-Yini, MO PO3KPUBAIOTH 3HAYEHHS 1 CEHC €CTETHYHOI
XYJI0)KHBO-TIEJJAaTOT1YHOI JISTTBHOCTI Ta METy (OPMYBaHHS E€CTETUYHOI KYJIbTypU
BUMTENST 00pPa30TBOPUOTO MHUCTEIUTBA; €CTETHYHI YIHHOCMI-3HAHHA, SK1 CIPUSIOTH
YCBIJIOMJICHHIO CTYICHTaMH POJIi €CTETUYHHUX 3HAHB Y MTPOIIEC] 3/[1HCHEHHS XYA0KHbO-
npodeciiiHoi ISITBHOCTI Ta BAXKIUBOCTI PO3BUTKY BHCOKOTO PIBHS XYJIOXKHBO-
€CTEeTUYHOI epyJ0BAHOCTI); €CTETUYHI YiHHOCMI-3acobu, O T0TIOMAaratoTh PO3KPUTH
crocodu 1 3aco0M 3AIMCHEHHS €CTETUYHOI XYJI0’KHBO-TIEJAroriyHoi AISJILHOCTI Ta
(hopMyBaHHS €CTETUYHOI KYJIbTYpU BUUTES 00pa30TBOPUOrO MUCTEIITBA); €CTETUYHI
YIHHOCMI-8IOHOCUHU, SIKI CIIPSIMOBAaHI Ha BCTAHOBJICHHS €CTETUYHUX BIAHOCHH SIK
OCHOBHMI MeXaH13My ()YHKIIIOHYBaHHS LIITICHOT MPOECIHHO-XYI0KHBOI AISIIbHOCTI
Ta OCHOBU (POPMYBAaHHSI €CTETHUYHOI KYJbTYpPH MEAAroriB-xyaI0KHHUKIB); €CTETUYHI
YyiHHOCMi-sIKOCMI, 3a JOTOMOTOI0 SKHUX PO3KPHUBAETHCS OCOOMCTICHUN TOTEHINA
YUHUTEN 00pa30TBOPYOTO MHCTEITBA, IO BUSBISETHCA y TMPArHEHHI JI0 €CTETHKO-
TBOPYOT'O CAMOBHUPAKEHHS, CAMOCTBEPKCHHS, CAMOBIOCKOHAJICHHS, BUKOPUCTAHHS
CBOIX €CTETHMYHMX 1 TBOpYMX 3710HOCTEN Tomio [8, c. 106]. [Ins AlarHOCTUKH CTaHy
c(hOpMOBAHOCTI TOTOBHOCTI MalOyTHIX YYHTENIB 0Opa30TBOPYOrO MHUCTEITBA O
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oprasizaiiii mo3akjacHOi TBOPUOI AISUIBHOCTI Y4YHIB OyJi0 OOpaHO BIIOMY METOAMKY
M. Pokuua «IliHHICHI Opi€HTaIII».

Hactynmauii — mnpodeciiiHO-KOTHITUBHUN — KOMIIOHEHT J1arHOCTYBaBCS 3a
3HAHHEBHUM KPHUTEPIEM 13 TAKMMHU MOKA3HUKAMU: 0013HAHICTh 13 CYTHICTIO IT03aKIaCHOT
TUSIIBHOCTI; 0013HAHICTD 13 Bap1aTUBHICTIO BU/IIB IMO3aKJIACHOT AiSTIbHOCTI; 0013HAHICTh
13 Cy4aCHUMH TEXHOJIOT1SIMUA OpTaHi3allii mo3aKiaacHO1 TBOPUOi MISIIBHOCTI

Bubip nokasnuka «OQ0izHanicme i3 CymHICMIO NO3AKIACHOT OislbHOCMIY) O0paHUit
yepe3 Te, 110, Ak 3a3Hadae JI. basunpuyk, ans ycmimHOI oprasizaiii Mmo3akjiacHOi
poOOTH B MIKOJI MalOyTHIH ydHWTelh OOpPa30TBOPYOTO MUCTEITBA MA€ BOJIOAITH
3HaHHAMHU TEOPETHUYHHUX 1 METOJIOJIOTIYHUX OCHOB MPOIECY OpraHi3allii mo3aKiacHOl
pobotu. 3a TBEpP/DKEHHAM JIOCIITHUKA, 3a3HAYEHUN KOMIIOHEHT Yy CTPYKTYpi
npo@eciiiHoi TOTOBHOCTI MailOyTHHOTO BYMTENSI OOpPa30TBOPUOrO MHCTELTBA MO
oprasizailii mo3aKjaacHOi poOOTH B IIKOJI BAKJIUBUN TOMY, 11O MOBEAIHKA JIOJUHU
neTepMmiHoBaHa ii 3HaHHAMH. OJHAK, TPOJOBXKYE AaBTOpP, BIH BHUCTYNA€E JIUIIE
TEOPETUYHOIO IUJIOIMIMHOIO, Ky HEOOXIJHO MepeBecTH B mpakTtuuny [9, c. 52]. Mu
[IJTKOM TIATPUMYEMO TYMKY HAYyKOBIISI 1 BBOKA€MO, IIIO JIJISl YCHIIIHOT OpraHi3alii
M03aKJIACHOI JISUTbHOCTI YYHIB MallOyTHHOMY BUUTENIO HEOOX1HO PO3YMITH CYTHICTh
Takoi JISJIBHOCTI M YCBIIOMJIIOBATH ii poJib y (POPMyBaHHI €CTETUYHOTO PO3BUTKY
IIKOJISIPIB, @ TakoXX, OE3CYMHIBHO OyTH BMOTHBOBAHHMM SIK Ha 3J1MCHEHHS TaKoi
JUSUTBHOCTI, TaK 1 HA JOCSATHEHHsS B HiMl yCHiXy, IO CBITYUTH MPO B3a€EMO3B’SI30K
HAaCTAaHOBHOTO 1 3HAHHEBOTO KpuUTepiiB. JIJIsl J1arHOCTUKHM 3a3HAYEHOr0 TMOKa3HUKA
3HAHHEBOIO KPUTEPII0 BUKOPUCTOBYBaNacs KapTKa CaMOOLIHKM PIBHS BOJIOJIHHS
3HAHHSMHU Ta BMIHHSIMHU 11100 TT03aKJIaCHOT TBOPYOI AISTILHOCTI»,sIKa OyJia po3pobiieHa
O. Yaiikoro 1 aganToBaHa HaMU BIANOBIAHO JI0 3alI0YaTKOBAHOT'O JOCIIKEHHS.

He MeHm BaxJmMBUM Yy IIbOMY KpHUTEpii, Ha HaIly JIyMKYy, € TIOKa3HHK
«Ob6i3naHicmy i3 eapiamuHicmio 8UOi8 NO3AKIACHOI OislIbHOCMDY, 110 JTOTIOMOXKE
MaiOyTHIM yUYUTENIIM 00paTu came TOM BUJ MO3aKIacHOI AISIbHOCTI, SIKHi, Ha iXHIO
IyMKy OyJie HalOUIbIle CIPUATA €CTETUYHOMY PO3BHUTKY IIKOJISIPIB 1 3a70BOJICHHIO
iXHIX IHTEpECiB Yy 3IWCHEHHI XYJO0>KHbO-TBOPUOI MISIILHOCTI B MO3aypOYHHUI dYac.
30kpema, MaitoyTHI BYUTENN 00pa30TBOPUOTO MUCTEITBA MAIOTh HAOYTH 3HAHHS 111010
oprasizaiii TypTKOBOi poOOTH 3 00pa30TBOPYOTO0 ¥ YKUTKOBO-TIPUKIATHOTO
MHUCTEIITBA, OpraHizaimii BHUCTABOK JIUTAYOI TBOPUYOCTI, EKCKYpCiHd, 3ycTpidueit 3
BUJATHUMH XyJOKHMKAMM 1 HApOJHUMM MaifcTpamu. IM MOTpiGHO HaBYUTHCH
IJIaHYBaTH TaKy ISUIbHICTb, PO3POOJIATH HaBYAIbHO-METOAUYHI Marepiaiu JUis
MIPOBE/ICHHS 3aHSTh, IPOTHO3YBATH PE3yJIbTATH XYA0KHBO-TBOPUOT AiSJILHOCTI YUHIB
y MO3aKJIACHUM Yac, 3HalOMUTHU YUHIB 3 TBOPUICTIO XYyI0KHHUKIB PI3HUX KpaiH TOILO.
3 METOI0 JIarHOCTUKH 3a3HAYEHOI0 MOKa3HUKa 0yJ10 po3po0iieHo TecT «BapiaTuBHICTD
BUI1B IT03aKJIACHOI J1SUTBHOCTI.

B yMoBax cborojieHHss HEOOX1THUM IMOKa3HUKOM 3HAHHEBOTO KPHUTEPI0, HA HAITy
OYMKY, BUCTyHa€ « Ob6i3Hanicms i3 cyuacnumu MEXHOI02IAMU OP2aHi3ayii NO3AKNACHOT
meopuoi OisIbHOCMI» SIKI ChOTOJHI TOYMHAIOTh AKTUBHO BHUKOPHUCTOBYBATHCS B
OCBITHROMY TIPOIIECI 3aKJIaJiB 3araJIbHOI CepeHBOT OCBITH, 30KpeMa MYJIbTUME/IIHHI,
IHTEPAKTUBHI 1 TPOEKTHI TEXHOJOTIl TOMIO. YBa)XaeMo, IO 3HAHHA CYyYacHHX
1H(DOpPMAIITHO-KOMYHIKATUBHUX TEXHOJIOTIH 1 BMIHHS MTPAKTUYHO BUKOPUCTOBYBATH
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iX mia yac oprasizaiii pi3HOMaHITHUX 3aHATh 1 3aX0/IIB 3 00pPa30TBOPUOTO MUCTEIITBA
B IMO3aKJaCHUN Yac JOMOMOXE MalOyTHIM y4yuTelIsiM 00pa30TBOPUYOrO MHUCTEITBA
3aJTy4aTd OUIBIIY KIJIBKICTh YUYHIB JIO MTO3aKJIaCHOT TBOPYOI MISIIBHOCTI cCaMe 3aBISKH
opraHizailii 3aHSATh 3 BUKOPHUCTAHHSAM CyYacCHUX I1HHOBALIMHMX TexXHOJOTiNH. s
JIarHOCTUKHM 3a3HAYCHOT0 IIOKa3HMKa OyJi0 po3po0JICHO BIJAMOBIAHUN TECT
«OO013HaHICTh 13 CYYaCHUMH TEXHOJOTISIMM OpTraHi3aiii M03akJIacHOl TBOPYOI
TISUIBHOCTIY.

Jlmst  miarHOCTUKHA — TBOPYO-MISUTBHICHOTO ~ KOMIIOHEHTa  Oyyno  oOpaHo
MPAKCEOJOTIYHUIA KPUTEPi 3 TaKUMHU IMOKAa3HUKAMH: HAasBHICTh OPraHi3aTOPChKUX
yMiHb; HasIBHICTh IHTEPIIPETALINHUX YMIHb; HASIBHICTh TBOPUYUX YMiHb.

[Toxazuuk «HassHicmv opeanizamopcoKux yYMiHbY 0O0paHO Y 3B’SI3KY 3 THM, IO
JUIsL Oprasizauii MO03akKJacHOI XYJI0>KHbO-TBOPYOI ISJIBHOCTI Y4YHIB,SK CTBEPIKYE
I1. "'amomiH, 1 MU TIJIKOM HIATPUMYEMO HOTO TYMKY, MallOyTHI BUMTEN] IOBUHHI MATH
PO3BUHEHI OpPTraHi3aTOpPChKl BMIHHS, sKi 3a0e3nedarh €(GEKTUBHE ILUIaHyBaHHS,
KOOpJIMHAILII0, TPOBEJCHHS U OLIHIOBAaHHS PI3HOMaHITHUX (GOPM XYyJI0KHBO-
MeJaroriyHol AisUIbHOCTI. 3a3Ha4€H1 BMIHHS, MTPOJIOBKY€E HAYKOBEIlh, € HAJI3BUYAITHO
BOXJIMBUMU B OpraHizallli mo3akjacHOi HiSUIbHOCTI, OCKIJIBKA BOHHM 3a0€3MeUyIOTh
3JIaTHICTh YYHUTENs YITKO IUIAHYBAaTH 3aHSTTS B IO3aKIACHUN dYac; MpPOAyMyBaTH
oQOpMIIEHHS MPOCTOPY, y SAKOMY 3JIHCHIOETBCA TI03aKJIaCHA  JISIBHCTb,
OpraHi3OByBaTH BHCTAaBKM pE3YyJbTaTIB XYJIO0KHBO-TBOPYOi JiSUIBHOCTI YYHIB,
MIPOBOJIUTU PI3HOMAHITHI KOHKYpCH, IUIEHEpPH; BUXOBHI 3axoaud Towo [6, c. 68].
[{inkOoM MOAUISIOYM 3a3HAYEHE TBEPIKECHHSI, T0AaMo, [0 OpPraHi3aTOPChbKI BMIHHSA
MaiOyTHIX y4uTeJiB 00pa30TBOPUOrO MUCTEILTBA CIPSIMOBAHI HE JIUIIE HA HAOYTTs
BMiHb IJIJAHYBaTH XYJIOKHBO-TBOPYY MAISUIBHICTh YYHIB y MO3aKJIacHUM 4ac, a
nepea0ayaroTh YMIHHS CTYJIEHTIB OPraHi30ByBaTH B3a€EMOJIIIO 1 CIIBIPALIO YYHIB Mij
Yac 3aHATh 1 pI3HOMaHITHHUX 3aXO0/1B 3 00pa30TBOPYOI0 MUCTELTBA B MO3aKJIACHUH Yac,
CTBOPIOBATU MO3UTUBHUN NICUXOJOTTYHUHN KIIMAT JIJIs1 PO3KPUTTS TBOPUUX 3A10HOCTEN
1 3aJI0BOJICHHSI 1HTEPECIB YYHIB Yy Takid AisUIBHOCTI. J[7Is1 IarHOCTHKY 3a3HA4YE€HOTO
MOKa3HUKa OyJI0 3aJisTHO METOAMKY TICHXOJOTIYHOI OINHKH OpraHi3aTOPChKHUX
3110HOCTEN 0COOUCTOCTI, po3podsieHy M. DeTiCKiHUM.

He MeHII BaXJIMBUM NOKa3HUKOM IPAKCEOJOTIYHOTO KpuUTepio € «Hasasnicmo
iHmepnpemayitiHux yMinb», sKi, 3a TBepJukeHHsM . PyOenb, 3a0e3neuyBaTUMYTh
MOpaJIbHO-€TUUYHY M €CTETHYHY CIaJKOEMHICTh MOKOJiHb, BMOTHBOBYBaTUMYTb
CTYJICHTIB JI0 BJIaCHOi TBOPYOCTI Ta PO3YMIHHSI TBOPUYOCTI aBTOPIB 1HIIMX KYJIBTYp 1
MOKOJIiHb, CTUMYJIIOBATUMYTh Y HUX MPOLIECH CaMOITI3HAHHS Ta CAMOBIOCKOHAJICHHS,
CIPUSIOYH B TAKUH CIIOCIO IXHBOMY IITMOOKOMY JyXOBHOMY niepeTBopenHto [10, c. 61].
Cyronocny naymky BucioBmoe U I Tkauyk, ska 3a3Hauyae, MO0 MIATOTOBKA
MaiiOyTHHOTO BUUTEJISI MUCTEILKUX CIELIaJbHOCTEH HEMOXJIMBa 0€3 akTyai3alli B
OCBITHBOMY Tipolieci (eHoMmeHa i1HTepnperaiii 1 (GopMyBaHHS Ha LI MIACTaBI
BIIMOBITHUX TIpodeciiHuX Ta 0cOOMCTICHUX sikocTei [11, c. 29].

3azHaunMo, 1O came po3pobneny I Tkauyk  KapTKy  CaMOOILIHKU
IHTEpIpEeTaAlIMHNX yMiHb OYJI0O BHUKOPHUCTAHO MJIS JIarHOCTHKHU 1HTEPHIpETalliiHIX
yMiHb MaillOyTHIX y4uTENiB 00pa30TBOPUOrO MUCTELITBA.
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[Ile omHUM BaXXTMBUM CKJIQJIHUKOM 3a3HAYEHOTO KOMITOHEHTA, Ha HANIy ITYMKY
BUCTYINAOTh  «Hassnicmv  meopuux  yminv». TBopul 3m10HOCTI  BUMTEIS
o0pa3oTBOpUOro MHCTENTBa, 3a BuU3HaueHHsAM C.['oH4yapeHka, TOB’s3aHi 3
XYJI0’)KHBOIO Ta TEJaroriyHO0 TBOPYOIO AISIBHICTIO 1 PO3TIISIAIOTECS HUM SIK CTIHKI
IHIMBIAYaJbHI TICHXIYH1 BJIACTUBOCTI JIFOAWHH, SIKI € HEOOXIJHOIO BHYTPINIHBOIO
YMOBOIO i1 ycHimHo1 aisuibHOCTI [12, ¢. 135]. 3 ornsiay Ha 11e, 3a3Hayae K. I'ycesa [13,
c. 89.], miaroToBka (QaxiBisg mMae OyTH CHpSMOBaHa Ha CTAHOBJIEHHS Ta PO3BUTOK
0COOMCTOCTI Teaarora-XyAoXKHHKa, (OpMyBaHHS HOTO KOMIETEHTHOCTI MiA dYac
XYJIOKHBO-TBOPUOT JISUIBHOCTI 'y mpodecidiHid miaroroBii. TBopul BMiHHA
I. Kupryenkom BU3HAUaIOTHCA K IHTEICKTYa bHI Ta MPaKTHYHI 00pa30TBOPUI Ail, 110
Bi10OpaXXaroTh 3[aTHICTh YUUTENS 00Pa30TBOPUOTrO MUCTEITBA TBOPYO 3aCTOCOBYBATH
Ha MPaKTULl OTPUMAaHI I1J] Yac HaBYaHHs 3HAHHS, BAKOHYIOUYM TBOpYl 3aBAaHHs. Taki
BMIHHSI MaiilOyTHHOTO BUUTENSI 00PAa30TBOPUOrO MHUCTELTBA, IPOJOBXKYE TOCIHIIHHUK,
dhopMyroThCsl 3aco0aMy HaBUYaHHS OCHOB 00pa30TBOPUOI TPaMOTH B HEPO3PUBHOMY
B32€EMO3B'SI3Ky 3 00pa30TBOPYMMH BMIHHSAMHM 1 € HaWBHUIIUM BHUPAKEHHAM HOTO
npodecionanizmy [14, c. 161]. Jlus AlarHOCTUKM 3a3HAYEHOI'O IIOKa3HUKa OYJIo
BHUKOPHCTAHO METOJIUKY J1arHOCTUKH TBOPUYHUX 3A10HOCTEH, po3pobiieny 1. Kapmosoro.

PedriekcuBHO-OLIIHHUI KOMIIOHEHT J1arHOCTYBABCS 32 aHAIITUYHUM KPHUTEPIEM,
MOKa3HUKaMHU SIKOTO BUCTYNWIIM: HAsBHICTh PE(IEKCUBHUX yMiHb;, HAasIBHICTb
AHATITUYHUX YMiHb; HASBHICTh €CTETUYHO-OIIIHHUX YMiHb.

[lepmiuM MOKa3HUKOM aHAJIITUYHOTO KpuUTepito Oyio obpaHo «HassHicmo
pedhiexcusHux ymiHwy, siKi, 3a TBepJKeHHAM [. Tkauyk, € BaXXJIMBOIO OCOOMCTICHOIO
AKICTIO, SIKa J103BOJISIE MalOyTHHOMY BYMTENIO BUXOJMUTU 32 MEXKI BJIACHOTO «S1»,
aHali3yBaTH WIOChb, MOPIBHIOWOYM 00pa3 cBOro «f» 3 MEeBHUMHU TOAISIMU abo
ocobucroctssMu. Ha 1ymMKy HayKoOBHII, pEQJEKCMBHI BMIHHS € HaCTaHOBOIO
0COOMCTOCTI BITHOCHO camoi ce0e, CBOIX MOXKIMBOCTEH 1 3a10H0CcTeM [11, ¢. 45-46].

[{iTkOM MOroKYIOYHMCh 13 BHIIE3a3HAYECHUM, YBAXKAEMO, IO B ACHEKTI
3aII09aTKOBAHOTO JIOCTIIKEHHS peISKCUBHI BMIHHS € BQXKJIMBUMM BMIHHSMH IS
oprasizaiii MO03aKJIACHOI MisUIBHOCTI 3 00pa3oTBOPYOTrO MHUCTEUTBA, OCKIIbKU
bopMyIOTh Y 3100yBadiB OCBITH 34aTHICTh MOTJISHYTH 300Ky Ha BIIACHY AiSUTHHICTD,
OpraHi3OBYIOUM TO3aKJIacHy MJISUIBHICTh YYHIB, BHUSBUTH YCHIXM 1 HEBAAul,
CKOPHUTYBATHU JiSUTLHICTh YUHIB, 0 3a0€3Meuy€e MOKIIUBICTD TOKPAICHHS OpraHi3aliii
M03aKJIACHOI MISUIBHOCTI YYHIB 3 ypaxyBaHHSIM IXHIX I1HTEPECiB, 1HIMBIAyaIbHUX
ocoOMMBOCTEM TomO. 3a3HayeHl BMIHHS, Ha Hally JIyMKY, CHPUSIIOTH PO3BUTKY
KPUTUYHOTO MHMCIICHHS, (OPMYIOTh 3AAaTHICTH 3400yBayiB OCBITM JI0 TBOPYOIi
caMmopeaizailii 1 mpo¢eCifHOr0 CaMOPO3BUTKY B MOAJIbIITA TPOQECIiHIN MISITBHOCTI.
JiarHocTuka cTaHy cQOpPMOBaHOCTI pedIeKCUBHUX YMiHb 3700yBayiB OCBITH
3aiiicHIOBajzack 3a jgonoMoror Ttecty M. @erickiHa «CaMOOIlIHKa  piBHS
OHTOT€HETHYHOI pediiekcii»

[HIITUM TTOKA3HUKOM 3a3HAYCHOTI'0 KPUTEPIto € «Hassnicmb aHAnimuyHux yMiHb
AmnamiTu4Hi BMiHHSA, 3a3Hadae €. KapreHko, € 31aTHICTIO 0COOMCTOCTI 3HAXOJIHTH,
JOCIIKYBaTH, aHATI3yBaTH MOTPIOHY 1HGOpMAIIito i €(heKTHBHO 3aCTOCOBYBATH i Yy
BIIacHIA mpodeciiiHii misutbHOCTI. KpiM 1bOTO, 3a3HAau€HI BMIHHA, HAa JTYMKY
HAyKOBHIIl, BIUTMBAIOTh HA 3/IaTHICTH (haxiBIlsd, HA MIACTaBl aHAJI3y HAsIBHUX TOUYOK
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30py 3 MEBHOI MpoOJIeMu, BUPOOIIIOBATH BJIACH] 171€1, 3a0e3Mmeuyroun KOHCTPYKTHBHHM
mianor [15].

AmHanoriuny nymky BuciioBiioe O. Yaiika, 3a3Hauarouu, 1110 aHATITUYHI BMIHHS €
BMIHHSAMHM MalOyTHIX YYHUTEIIB aHATI3yBaTH PI3HOMAHITHI CHUTYyaIlii, 110 MOXYTb
BUHMKHYTH B TO3aKJIACHIA TBOPYIH MISJIBHOCTI, 1 SIKI HAYKOBHUISI TPAKTYE SK
CYKYITHICTh OOCTaBHMH W yMOB, sIKI HEOOXIJIHO BpaxXxOBYBaTH IIiJI 4ac YXBaJICHHS
pileHHs, a00 SIK MeBHUHN (parMeHT OCBITHBOTO MPOIIECY, 1110 CIPUSIE 3MiHI IIIHHICHOTO
CTaBJICHHS y4YHIB JI0 ceOe, JOBKOJUIIHIX JIIOJeH 1 MPEeIMETHOTO CEpeOBHILA, MPU
IIbOMY TI€IaroTiyHa B3a€EMO/Iisl, HArOJIONIy€e MOCITITHUIL, 3aJTUIIAETHCS CTAOUTHHOIO
[16, c¢.68]. Jnas [iarHOCTUKM AaHATITUYHUX YMIHb MalOyTHIX  YYHUTENiB
BUKOPHCTOBYBajJdach KapTKa CaMOOIIHKM AaHANITUYHUX yMiHb, pO3po0JieHa
T.OcumoBoro i aganToBaHa J0 3aI0YaTKOBAHOI'O JOCHIIHKEHHS

[Ile oqHMM HEOOX1THUM MOKAa3HUKOM aHAJTITUYHOTO KPUTEPII0, HA HAILy TYMKY €
«Hassnicmv ecmemuyno-oyinnux ymine», ki, 3a . Topmenko [17, c. 60],
JI03BOJISIIOTH OIIIHIOBATH TBOPH MUCTEITBA, aHAJI3yBaTH, iX. JIuiie ocoOuCTICTh, sKa
Ma€ 3HAaHHS Ta HABUYKM OI[IHIOBaHHS MUCTEILKMX TBOPIB, MPOJIOBXKYE HAYKOBHIIS,
3MO>K€ 3MICTOBHO BHCJIOBJIIOBATHCS IIOJI0 MMOOAYEHOT0, MOYYTOro, MPOYUTAHOTO. Y
MeKax 3ao4aTKOBAHOTO JTOCIIIKEHHS 3a3HaUCHE TBEPKEHHS € BAXKJIMBUM, OCKIITBKH
€CTETUYHO-OI[IHHI BMIHHS BB&)XA€MO OJIHUM 13 BXKJIMBUX MOKA3HUKIB 3a3HAYEHOTO
KpUTEPIIO 1, CIIJIOM 3a JOCIIIHUIICIO, HATOJOIIYEMO Ha BaXKJIMBOCTI (hOpMYyBaHHS B
MaiOyTHIX y4HUTEIIB 00Pa30TBOPUOTO MUCTEIITBA BMIHHS OI[IHIOBATH HE TIIBKU TBOPHU
MUCTELTBA, ajie¢ ¥ CBOIO BJIACHY XYJ0>KHbO-TBOPYY JISJIbHICTh, BUILISATH MO3UTUBHI
abo HeraTuBHI ii Ooku [17, c. 62].

YMIHHS €CTETUYHOT OLIIHKU TBOPIB, IK BMIHHS €CTETUYHOIO CYPKEHHSI, HA TYMKY
HaykoBLIB (C. Konoseup, O.Pynuuibka, I. PyOenb) 3yMOBIIIOIOTH PO3BUTOK Yy
CTYJICHTIB TaKMX SKOCTEH, SK: JIOTIYHE 3aCBOECHHS OCHOBHMX KOMITOHEHTIB €CTETUIHOI
OLIIHKH, PO3BUTOK iXHBOTO eMouiiHoro BIAryky (O. Pynnuueka [18, c. 94]), HaOyTTs
BMIHb XYyJ0XHBO-€CTETHUYHOI OLIHKK TBopuux mpoayktiB (I. PyGens [10, c 61]);
3MAaTHICTh QJICKBATHO OIIHIOBATH €CTETUYHI Ta XYIOXKHI SKOCTI TBOpPIB, IO
XapaKTEPU3YEThCS 3ATYUCHHSIM JIIOJIMHU 10 00pa30TBOPUYOTO MUCTEIITBA, TUM CaMUM
PO3IIMPIOIOYH JT1aM1a30H 1i Bi3yaJbHUX BPaXEHb, TBOPUUX MOKIUBOCTEHN, €CTETUYHOTO
cupuitmanus i yssu (C. Konosens [19, c. 7].

[{i7IKOM TOTO/KYIOUHCH 13 BHUIICHABEJACHUM, YBAXKAEMO, IO €CTETHUYHO-OIIHHI
BMIiHHS JJOTIOMOXXYTh HE JIUIIIE OI[IHIOBATH TBOPHU MHUCTEIITBA BHIATHUX MAWCTPIB, a U
OI[IHIOBATH MPOYKTU XYA0KHBO-TBOPUOI IISUTBHOCT1 YUHIB, IO € AYKE BAYKITUBUM IS
MIATPUMKHU THTEpECY i MiIBUILIEHHIO MOTUBAIII1 YUHIB 3aiiMAaTHUCS XY105KHBO-TBOPYOIO
JUSITBHICTIO B TI03aypOouYHMi "ac. J[Jig 11arHOCTUKY CTaHy C(pOPMOBAHOCTI €CTETUYHO-
OLIIHHUX YMIHb 3700yBauiB OCBITM OyJO BHUKOPUCTAaHO 3alpPOIOHOBAHUMN
1O. T'opiienko «AHami3 XyA0KHBOTO TBOPY»

Binrak, 3 meTow 3’sCyBaHHS CTaHy C(GOPMOBAaHOCTI TOTOBHOCTI MaiOyTHIX
YYHTEIIB 00pa30TBOPUOTO MUCTEIITBA 10 OpPraHi3allii Mo3akJIacHO1 XyA0KHbO-TBOPUOT
TISTBHOCT1 y4HIB, OyJi0o AIOpaHO MIarHOCTUYHUN 1HCTpYMEHTapiil BiAMOBIIHO IO
BUOKPEMJICHUX KOMIIOHEHTIB, KPUTEPIiB 1 TOKA3HUKIB, JOCII)KYBAHOTO KOHCTPYKTY.
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HEPKOBHI APXIBH

Yepusk Cepriii I'ennagiiioBuy

KaHIUJIAT NeJaroriYHuX HayK, JTOIEHT,

CTapIIui HAyKOBHM CIIBpOOITHHUK

Bigainy iHpopmariii Ta BAKOPUCTaHHS TOKYMEHTIB,
JepxaBHuii apxiB M. KueBa

[epxoBui apxiBu IIpaBoGepexoks XVIII cromitrs BimoOpakanu pemiriiHy
CUTyaIlll0 B PpErioHl, IIEPKOBHY OpraHizaiiio, MANOPSAKYBaHHS IIEPKOB,
aJIMiHICTpaTUBHE yNpaBiiHHA Ta lepapxito Pumo-Katomumbkoi, I'pexo-Karomuipkoi
ta IlpaBociaBHOI 1EpKOB. XapaKTEpPHOI OCOOJUBICTIO apXiBHOI CHUCTEMH B
[IpaBoOepexHili Ykpaini Oyna MIMpOKa MeEpeka LEPKOBHHMX apXiBiB, A0 SAKUX
HaJeXaJld apXiBU LIEPKOBHOI aJMIHICTpallii, XpaMiB Ta MOHAcCTHpiB. BiamoBigHo 10
LIEPKOBHO1 Opraxi3auii, popmyBanucs apxisu I'pexo-Karonuipkoi mutponodii, Pumo-
KATOJUIBKUX EMUCKOINCHKUX Kadenp Ta KoHcucTopiil. CroAau BITHOCATH 1 apXiBH
apxiepeiB, ne 30cepe/pKyBajacs IOKyMEHTAlllsli HE JHUIIe MpO IXHIO OCOOHUCTY
JUSUTBHICTD, aJie ¥ JOKyMEHTH OKpPEeMHX 1HCTUTYIHN enapxii [1, c. 31].

CtaH BUBUYCHHS MPOOJEMATUKH CBIIYUTD MPO TE, IO ICHYIOU1 TOCIIHKEHHS

TEMHU € Y3araJbHIOIOYMMH, YacTO YIEPEIKEHUMH Ta OJHOCTOPOHHIMHU.
BpaxoByroun >k HOBOSIBJICHI apX1BH1 JOKYMEHTH Ta icTopiorpadiuHi CTyIli, TeMa

noTpeOye OHOBJICHMX OLIHOK, 1HIIOTO OayeHHS OKPEeMHX SIBUII 1 MPOILECIB.
3araioMm icHyrouy icTopiorpadito MOXKHa MPE3EHTYBATH K CTaIy, TOOTO TaKy, sKa
32 OCTAHH1 AECATUIITTS MPAKTUYHO HE PO3BUBAJACs 1 HE MONOBHIOBAIACS HOBUMU
MOHOTpadisIMU YH CTATTSIMU. Tema mpakTUIHO OyJjia «3aleMEHTOBAHO0» B Yacli Ta
3a TPUBAJIMI Yac Tak 1 He yBIMIUIA 10 KaTeropli «upeameTHoi» [2, ¢. 108].

Ha 30epexeHicTh IEpKOBHUX apXiBIB BIUIMBAJa COIAIbHO-TIOITUYHA CUTYAIlis Ha
[IpaBoGepexoxi y XVIII cromitri. Tak, uyepe3 OesnepepBHI KOH(MIIKTH, y T. Y.
pEeiriiiHi, KaTOJMIIbKI 1EpapXU HE MaJIM TIOCTIMHOI pe3uaeHilii. [lepeisn enuckoncbkux
Kadeap, 3aCHyBaHHS TUMYAaCOBUX PE3UJICHIIIH, BIJICYTHICTh MOCTIHHUX MPUMIIICHb
JUTSI apX1BiB MIPU3BOIUIIO JI0 PO3MOPOIICHHS apX1BHUX KOMIUTIeKCiB. He manu mocTtiiHoi
pesuneniii Ha [TpaBoOepexoki y XVIII cTomiTTi i rpeko-KaToIUIbKI MUTPOIIOUTH. Y
npyriit nonoBuHi XVIII cTomiTTs pe3uaeHiiiss MUTPOIIOINTa HalJoBIIIe TiepedyBana y
Pamomununi. CmioMm 3a MHUTPONMOJUTAMH 10 iXHIX PE3UACHINSAX MIrpyBaB
MUTPOIOJINYMMA apXiB y MOBHOMY CKJIaJi, a00 pO3pi3HEHUI HA YAaCTUHU (3rayr0ThCs
«MUTPONOJIUTCHKI apxiBu» Bapiascekuid, JIbBiBcbKkUH, JIy1bkuii Ta iH.) [3, c. 46—47].

3ayBaxuMo, 1110 MpaBoOCIaBHa 1iepkBa B [IpaBoOepesxHiil YkpaiHi micis nepexomy
B yHit0 [lepemunuibcrkoi, JIbBIBCbKOT 1 JIylbKOi €mapxiii cBoiX emapxiid 10 KIHIS
XVIII cronmitts He Mana. /s KepiBHULTBA NPABOCIABHUMH MOHACTHPAMHU
[IpaBoGepexoxss npu KuiBcbkill AyXOBHINM KOHCHUCTOPii OyJ0 CTBOPEHO «OKPEMHIA
CTU» — «reHepanbHe MoBUTTs». Ilicis BkiouenHs [IpaBoOepexxHoi Ykpainu a0
ckiany Pociiickkoi immiepii Oysio mpoBeaeHO 1 IIEPKOBHO-aIMIHICTPATUBHY pedopmy,
CTBOPIOBANIUCS CaMOCTiWHI emnapxii: bpammascebka (3 1796 poky — Iloainbcbka),
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Kuromupcrka (3 1799 poky — Bonunceko-XKutomupcebka). KuiBcbka emapxis
octatouHo odopMmuiacs 10 1797 poky. 3 4acy 3acHyBaHHS MPABOCIIABHUX €MapXiid Ha
[IpaBoOepexxki BeIyTh CBOIO ICTOPIIO apXiBH JYXOBHUX KOHCHUCTOPIHA. ApXiBH
¢dyukionyBanu npu Jlynpko-XKutoMupebkiii Ta Kam'sHepkiii puMO-KaTOMHIIBKIX
JyXOBHUX KOHCHUCTOPIsX (00MaB1 3acHOBaHi B 1798 pomi) [1, c. 32].

[Toka30BO0 € KOJEKIIIS IOKYMEHTIB 3 1CTOPil YKpaTiHChKO1 IEPKBHU Y BT JaBHIX
akTiB LleHTpanpHOTO IepKaBHOTO ICTOPUYHOTO apXiBy YKpainu y micti Kuesi. [Tomryk
1 BUSBJICHHS KOJIEKIii OyJi0 TpOBEACHO HaBeCHI-BIITKY 1998 poxky. bimpmiicts
JOKYMEHTIB moxoauTh 3 ['omoBHOro apxiBy naBHiX akTiB (Bapmasa), bibmioreku
Hapognosoi (Bapmasa) Ta [lepsxaBHoro apxiBy M. [lepemuns. Konekiist Bkitodae 65
JOKYMEHTIB, SKi CKJIAJaroTh ii mepriuii onuc. TeMaTHyHO BOHA BUCBITIIOE 1CTOPIIO
Vuiarcekoi (I'pexo-Katonuupkoi) nepkBu kiHusg XVI — nepmoi nonoBunu XVII
cromttd [4, c. 70].

VY Bci yacu npu BUBYEHHI ICTOpPIi B MOJI€ 30py BUCHHUX MOTPAIUISIA LIEPKOBHI
JIOKYMEHTH PEECTPaIlIfHO-00IIKOBOTO XapaKTepy, IIKaBICTh 0 SIKUX CIOYaTKY
3YMOBITIOBAJIACS YUCTO MPAKTUYHUMU MUTAHHSIMHU, «IIPOTE 3T0OJIOM CTaB OYEBUTHUM
BaroMuid 1HGOPMAIIMHUN TOTEHIIaJl CTAaTUCTUYHOTO Ta JAeMorpadiqyHoro
xapaktepy, koTpuii BoHM MicTmwim». ¥ XVII — XVIII cTomiTTi BUCBITIIOBAIH
NUTaHHSA JeMorpadii B CBOiX TBOpax yKpaiHChKI LIEPKOBHI 1519l Ta MHChbMEHHUKHU.
[{iraMMH B 1IbOMY TUTaH1 OyJIM MOASCHHUKHU Ko3ambkoi ctapmuuan X VIII ctomiTrs.
[TomToBXOM /10 BUBYEHHS IIUX MPOOJIEM CTaJIO MIMUPOKE 3aMpOBaIKEHHS B MEepIIii
ygepTi XVIII cTOAITTS METpUYHUX KHHUT 1 CIOBIIHMX PO3MHCIB, SKI B CBOIX
HAayKOBUX JIOpOOKaxX MOYaldl BUKOPUCTOBYBATH BueH1 KiHL XIX-mouarky XX
cronittsa: M. ['pymeBcbkuii, I'. Apxanreiabchkuii, Ta inmii [5, ¢. 193 — 194].

OTxe, IEPKOBHI apxiBU CTajld TOJIOBHUM JDKEPEJIOM I JOCHIIKCHHS
POJIOBOAY, OCKIJIBKM caMe IIEpKBa 10 MPHUXOAY PaASHCHKOI BJIaJM BUKOHYBaJa
GyHKINT BTy peecTpalii akTiB HUBLILHOTO cTaHy. CporogHi OUIBIIICTh
30epeKCHUX IIEPKOBHUX JTOKYMCHTIB TIEpeaHO 10 JepKaBHUX OOJacHUX Ta
LHEHTPaIbHUX ICTOPUYHUX apXiBiB YKpaiHH.
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ITHTEJEKTYAJIbHI CEHCOPHI CUCTEMM SIK 3ACIB
NIJIBULIIEHHA ECEKTUBHOCTI BUIIPOBYBAHbD
O3BPOEHHS TA BIMCBKOBOI TEXHIKHA B YMOBAX
CYUYACHUX BOMOBUX I
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Jlep>kaBHUI HAYKOBO-JIOCIIITHAN 1HCTUTYT BUIIPOOYBaHb 1 cepTudikailii 030poeHHs
Ta BIMCHKOBOT TEXHIKH, YKpaiHa

CyuacHi 00MOBI Jii XapaKTepU3yKThCsI BUCOKOIO JUHAMIKOIO 3MiHU OOCTaHOBKH,
3HAYHUM HABaHTAXEHHSM Ha 030pO€HHA Ta BlMCbKOBY TexHiKy (OBT), mmpokum
3aCTOCYBaHHAM OE3MUIOTHUX CHUCTEM, 3aco01B paJioeNIeKTPOHHOI OOpOoTHOM Ta
BHCOKOTOYHOI 30poi. 3a TakMX YMOB 3pOCTa€e morpeda y HIBUIAKOMY OTPHUMAHHI
00’ ekTUBHOI 1H(OopMaIlii npo GpaxkTUIHUI TexHIYHUI cTaH 3pa3kiB OBT, mapamerpu ix
(GYHKIIIOHYBaHHS Ta XapakTep BIUTUBY 30BHIMIHIX (akTopiB. TpaauIliiiHi maxoau a0
MIPOBEICHHS BUIIPOOYBAaHb 3HAYHOIO MIPOIO TPYHTYIOTHCS HA BUKOPUCTAHHI OKPEMHUX
BUMIPIOBAJIbHUX KaHAJB, PE3YyJbTaTH SKUX PEECTPYIOTHCS Ta aHANI3YIOTHCS MICIA
3aBEPIICHHS EKCIepUMEHTy. Takui MmiaxiJ He 3aBkau 3a0e3rneuye HeoOX1THY
OTICPATUBHICTh OIIHIOBAHHS CKJIAIHUX TIPOIIECIB, OCOOIMBO MiJ Yac JOCIIKESHHS
TUHAMIYHUX PEXKHUMIB pPOOOTHM TEXHIKM, 3HAYHMUX BIOpalIMHUX Ta yJIapHUX
HAaBAHTAKEHb, TEMIIEPATYPHUX BIUIMBIB, IEpeMIIIeHHsI 00’ €KTa Ta IHIIUX (PaKTOpPIB.

CyyacHa TeHIEHIsl PO3BUTKY BUMIPIOBAJIBHUX CUCTEM IMOJATAE Y MEPEXO0.l B[
OKPEMHUX CEHCOPIB JI0 PO3MOAIIEHUX IHTEICKTYalbHUX CEHCOPHUX CHUCTEM, 3IaTHHUX
HE JIMILIE peeCTpyBaTU (PI3WYHI TapaMeTpu, a i 3[1HCHIOBATH iX MONEPEaHI0 00POOKY,
CUHXPOHI3allit0, QLIbTpallito, 00’ eIHAHHS Ta nepeaavy il MOJalbIIOro aHami3y.

Hocnimkenns [1-2] mokaszyrTh, 110 6araroceHcopHe 00’ €IHaHHS JTaHUX MOXKE
M1JIBUITYBaTH €(EKTUBHICTh OILIIHIOBAHHS CTaHy TEXHIYHUX CHUCTEM Ta BHSBIICHHS
HECIIPABHOCTEM.

Boanoyac icHye notpeba y mpakTHYHOMY NIEPEHECEHH1 3a3HaYeHHX IMiIX0/[IB CaMe
Ha cdepy BumpoOyBanb OBT, me BaxiIMBUMU € HE TUIBKM TOYHICTH OKPEMOTO
BUMIPIOBAJILHOTO KaHATY, ajie 1 CHHXPOHHICTh OTPUMAaHHS PI3HOPIMHUX JaHUX, TXHS
IIPOCTOPOBO-YacoBa TIPHB’s3Ka, CTIWKICTh JO 30BHINIHIX BIUIMBIB, MOXIJIHUBICThH
OTEPAaTUBHOTO  KOHTPOJIIO  SKOCTI BHUMIpIOBaHb Ta (OpMyBaHHA €IMHOTO
1H(MOPMAITITHOTO CepeTOBHUIIA BUTTPOOYBAHHS.
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Oco0:11BOi aKTyaIbHOCTI 1€ Ha0yBa€e B yMOBaX pOCiMChKoi arpecii mpoTu YKpaiHu.
Peanbha excrutyaraniss OBT y 6oiioBux ymoBax ¢opMmye HOBI BUMOTH JI0 IIBUJIKOCTI
IPOBEJICHHS BUITPOOYBaHb, TOCTOBIPHOCTI €KCIIEPUMEHTAIBHUX JJAHUX Ta MOKIJIUBOCTI
OMEpPAaTUBHOIO BUSBICHHS OOMEXKEHb 1 HECIpPAaBHOCTEH TEXHIKH. BuKopucTaHHS
PO3MOJUIEHUX CEHCOPHUX CHUCTEM TMOTEHIIHO JO03BOJISIE CKOPOTHTH 4Yac MIiX
OTPUMAaHHSM €KCIIEpUMEHTaIBHOT 1H(QOpMaIIil Ta IPUHHATTIM TEXHIYHOTO PIIICHHS.

Metoro pobOTH € OOTpyHTYBAHHS JIOIIJIBHOCTI 3aCTOCYBaHHS 1HTEICKTYaIbHUX
CEHCOPHHX CHCTEM TiJ 4yac BHUNPOOyBaHb O30pO€HHS Ta BIWCHKOBOI TEXHIKU IS
MiBUIICHHS OINEPAaTUBHOCTI OTPUMAaHHS, JOCTOBIPHOCTI Ta 1H(GOPMATUBHOCTI
EKCIIEpUMEHTAJIbHUX JaHUX 3 ypaxyBaHHIM ocobnuBocTeil ekcryaranii OBT y
Cy4acHHUX OOMOBHX YMOBAX.

[HTenekTyanpHa ceHcopHa cuctema M 4ac BunpoOyBaHb OBT mnoBuHHa
PO3IIIAIaTUCA HE SIK CYKYITHICTh OKPEMUX JTATYMKIB, a K (PYHKI1OHAIBHO OB’ I3aHUM
KOMILJIEKC, IO BKJIIOYA€ IEPBUHHI CEHCOPH, 3aco0M 300py Ta NEpEeTBOPEHHS
iHdopmarllii, MOIyJli 4YacoBOi CHHXpOHI3allll, KaHaIM Tepeaadl JJaHuX, 3acolbu
MonepeIHb01 0OPOOKH Ta MPOTrpamMHi 3aCO0U aHaTi3y.

Ha BigmiHy BiJ TpaaMIIIHHOI CXEMH, 3a SAKOI1 BCl IIEPBUHHI JaH1 TIEPEAAIOTHCS J10
LEHTPAJIBHOTO PEECTPATOpa AJIs MOJAJIBLIOTO aHali3y, 1HTEJEeKTyami3alis 103BOJIsIe
YacTUHY oOIllepalliii BUKOHYBaTH O€3MOCepeHhO Ha PIBHI CEHCOPHOTO By3ja abo
nepudepiiHoro 00YMCIIIOBAIILHOTO MPUCTPOIO. Jl0 TaKUX onepaiii MOXKyTh HaJlekKaTu
KOHTPOJIb BHUXOJy CUTHAJIy 3a BCTAHOBJEHI MEXi, (puIbTpamis UIymiB, BUSBIICHHA
aHOMAaJIbHUX 3HAYEHb, OLIIHIOBAHHS SIKOCTI CUTHAITY, CHHXPOHI3al[11 YaCOBUX MITOK Ta
(hopMyBaHHS MOX1IHUX MTApaMETPIB.

Hns  BumpoOyBanb OBT 1e Mae ocoOiuMBe  3HA4Y€HHS, OCKUIbKH
EKCIIEPUMEHTAJIBbHUI TPOIEC YacTO XapaKTEePHU3Ye€ThCS BEIUKOK  KUTBKICTIO
OJIHOYAaCHUX (pi3MUHMX BenuuuH. Hanmpukiaz, mia yac HOCHKEHHS] pOOOTH IBUTYHA
MOYTb OJTHOYACHO PEECTPYBATHCS TEMIIEpaTypa, TUCK, YaCTOTa 0OepTaHHsI, BiIOparlis,
NPUCKOPEHHS, BUTpaTa NalbHOIO Ta 1HII napamerpu. Came TOMy NMEepPCHEKTUBHUM €
dbopmyBaHHS €MHOTO 1H()OPMAIIHHOTO MPOCTOPY BUMTPOOYBAHHS, Y SIKOMY P13HOPIJIHI
JaH1 MOXKYTh OYTH CHHXPOHI30BaH1 Ta 31CTaBJI€HI MI>K CO0OI0.

S npakTUYHUIN TPUKIIA] JOIUIBHOCTI TAKOTO MiJIX0IYy MOXYTh OYTH PO3TJISHYTI
CyYacHI CEHCOpPHI KOMILIEKCH, 30KpeMa cuctemMu Tumy P95 ta P9S. Ix mortinbHO
aHaTI3yBaTH HE JIMIIE SIK OKpEM1 3ac00M OTpUMaHHS BUMIPIOBAIBHOI 1H(OpMaIlii, a 5K
€JIEMEHTH MEePCIEKTUBHOI apXITEeKTYpU CEHCOPHOTO 3a0e3eueHHs BUnpoOyBaHsb. [Ipu
IIbOMY TPUHIIUIIOBUM € OIIHIOBaHHS TaKUX XapaKTEPUCTHK, SK KUIbKICTh 1 THUITH
BUMIPIOBAJIbHUX  KaHaJIB, YacToTa JMCKpeTH3alli, MOXJMBOCTI  YacOBOIi
CHUHXpOHI3allii, iHTepdeiicu nepeaadi 1aHuX, aBTOHOMHICTh, CTIHKICTh 10 30BHIIIHIX
BIUIMBIB Ta MOKJIMBICTb IHTETpAIlil 3 IHIIUMHU BUMIPIOBAJILHUMU 3ac00aMu.

BaxxnuBuM HampsiMOM € 0araTOCEHCOpHE 3JIUTTS JaHuX. Y pa3i 0JHOYACHOTO
BUKOPUCTAHHS JIEKIJIBKOX CEHCOPIB 1HGOpMAIIis TTPO OJWH 1 TOM caMUil MPOIIEC MOKE
OyTH OoTpuMaHa 3 PI3HOI TOYHICTIO, YACTOTOIO OHOBIIEHHS Ta piBHEM 3aBaja. Tomy
00’ enHanHs iHpopMallii 103BoJise chOpMyBaTH OUTBIII TIOBHE MPEACTABJICHHS PO
JOCITIKYBaHUN TPOIEC, HIK BUKOPUCTAHHA OJHOTO ceHcopa. JlocmimkenHas [1]
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HiATBEPKYIOTh TEPCHEKTUBHICTE 00’ €AHAHHA JaHUX B PI3HUX JaTYMKIB MJis
po0OOTH 3 HEOHOPITHUMH CEHCOpaMu Ta Kiacudikallli HeClpaBHOCTEH.

s BunipoOyBanb OBT oco6nuBe 3HaueHHd Mae yacoBui (axrtop. [lopiBHSHHA
CUTHAJIIB BiJ] PI3HUX CEHCOPIB MOXJIMBE JIMIIE 32 YMOBHU iXHBOI Y3TrO/’KEHOI 4acOBOi
npuB’si3ku. [loMWIKM CHUHXpOHI3AIIlT MOXYTh MPHU3BECTH JO HEMPABUILHOIO
BCTAHOBJICHHSI TPUYMHHO-HACTIKOBUX 3B’S3KIB MK MOJisIMUA. TOMy IepCIeKTHBHI
CEHCOpHI CUCTEMH IOBHMHHI 3a0e3MedyBaTd €JIMHY YacOBYy IIKaJly BHUMIpPIOBaHb Ta
(dhopMyBaHHS Y3TOHKCHUX YACOBUX MITOK.

He MeHIT Ba)JMBOIO € MOXJIMBICTH JIOKAJIBHOI 00poOku iH(Dopmariii. Crucrema
300py MaHWX 3ampomnoHoBaHa [2] mepenbadae OTpUMaHHS JaHUX BiJ] CEHCOPIB 1
OOpTOBUX IIWH, X 00’ €IHaHHS, (UIBTPAIliIO, 30epiraHHs Ta MOAAJBIILY Iepeaady.

B ymoBax 00#oBHX Aiil Taka apXITEKTypa Ma€ JOJATKOBY MepeBary: 3MEHIIEHHS
obcsary iHdopmMmarlii, siIKy HEOOXIJTHO TNepeaaBaTd MK KOMIIOHEHTaAaMU CHCTEMH.
[Tonepenus oOpoOka J03BOJIsIE TIEpeaBaTH HE BECh MAacUB IMEPBUHHUX JaHUX, a
iHdopMarliito, MO Mae HaWOUIBIIY IIIHHICTh JUIsi KOHKpETHOTO 3aBnaHHs. Lle
Y3rOKYEThCS 3 MiAXoAamMu 10 (uibTparii, CTUCHEHHs, aOcTparyBaHHS Ta
pamxyBaHHs AaHux B [oT-cucremax [3-5].

OTxe, NepCNeKTUBHOIO € 0aratopiBHEBa CTPYKTypa CEHCOPHOTO 3a0e3MeueHHs
BUIPOOYBaHb:

- CEHCOpH;

- JIOKaJIbHA 00POOKa;

- CUHXPOHI3aIlis;

- 00’ eqHAHHS TaHUX,

- a”HaiTUHYHA 00pOOKa;

- BUSIBJIEHHSI 3aKOHOMIPHOCTE/aHOMaTiif;

- (hopmyBaHHS BUCHOBKY /JIsi BUTIPOOyBaya.

B nocnimpkeHH1 NponoHyeThesl POPMYBaHHS TaHOTO HANPSIMKY O BUKOPUCTAHHS
IHTEJICKTyaIbHUX CEHCOPHHMX CHUCTEM HE JIMIIE SIK 3ac00lB PeecTpallii OKpeMHX
GIBUYHUX MapaMeTpiB, a sK 1HTErpoBaHOro iH(OpMaIiHHO-BUMIPIOBAIHHOTO
cepenouiia BunpoOyBanb OBT. 3ampomnoHOBaHO  poO3IJISaTH  CEHCOpPHE
3a0e3nedeHHs] BUIMPOOYyBaHb 3a CYKYIMHICTIO B3a€EMOIOB’S3aHUX XapaKTEPUCTHUK:
TOYHICTh BHUMIPIOBaHHS, YacCOBY CHHXPOHI3aIlll0, 0araTOKaHaJIbHICTh, MOXIIUBICTh
MOTIEPETHBOT OOPOOKH, 3IMUTTS PI3HOPIIHUX JAHUX, KOHTPOJb IKOCTI BUMIPIOBaHb Ta
OMEepaTUBHICTh (POPMYBAHHS 1H(POPMALIIT 111 TPUIUHATTS TEXHIYHUX PIILICHb.

Ha BigmiHy BiZ TiAX0dy, 3a SKOTO OIIHIOETHCSA IEPEBAXKHO METPOJIOTIYHA
MPUJATHICTH OKPEMOro JaTuvka abo peecTpaTopa, 3alpONOHOBAHO OIIHIOBATH
(GyHKIIOHATBHY €(QEeKTUBHICTh CEHCOPHOI CHCTEMH B KOHTEKCTI KOHKPETHOI'O
BunpooOyBanus OBT.

B ymMmoBax cywyacHux OOMOBHX i YJOCKOHAJICHHS CEHCOPHOTO 3a0e3NedeHHs
BUIIPOOYBaHb HaOyBae OCOOJMBOIO 3HAYEHHS, OCKIJIBKA CKOPOUYEHHS dYacy MIXK
OTPUMAHHSM €KCIIEPUMEHTAIBHOI iH(popMaIllii Ta GopMyBaHHSIM TEXHIYHOTO PIIICHHS
CIpHsi€ MBUAMIOMY BIOCKOHAJICHHIO Ta TTOBEPHEHHIO TEXHIKU JI0 €KCILTyaTallli.
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Abstract

The transformation of banking regulation in Ukraine has become an increasingly
important legal and institutional process in the context of European integration. The
approximation of Ukrainian banking legislation to European Union standards requires
not only the formal transposition of individual legal provisions but also the gradual
transformation of regulatory approaches, supervisory mechanisms, institutional
responsibilities, and principles governing relations between banks, customers, and
public authorities. This paper examines the legal regulation of banking relations in
Ukraine and the European Union from a comparative legal perspective. Particular
attention is paid to prudential regulation, banking supervision, capital adequacy, risk
management, deposit protection, bank recovery and resolution, and institutional
cooperation between financial regulators. The analysis demonstrates that the EU
banking regulatory framework is based on a highly integrated system of harmonised
rules, supervisory cooperation, and common mechanisms for addressing systemic
risks. Ukraine has made substantial progress in approximating its banking legislation
to EU standards, particularly through the regulatory activities of the National Bank of
Ukraine. However, the continuing adaptation of Ukrainian law faces significant
challenges associated with institutional capacity, implementation of EU acquis,
financial stability during wartime, regulatory proportionality, and the practical
enforcement of European standards.

Introduction

Banking relations constitute one of the most important areas of contemporary
financial law because the stability of the banking sector directly affects economic
development, protection of property rights, investment activity, and financial security.
Banks perform an essential intermediary function by attracting deposits, providing
credit, facilitating payments, and allocating financial resources throughout the
economy. Consequently, banking activity cannot be regulated exclusively through
ordinary private-law mechanisms. It requires a complex combination of private-law,
public-law, administrative, prudential, and institutional instruments [1].

The importance of effective banking regulation has increased significantly
following the global financial crisis of 2008—2009. The European Union responded by
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developing a more integrated regulatory architecture designed to strengthen the
resilience of credit institutions, improve supervisory mechanisms, protect depositors,
and establish procedures for dealing with failing banks. The contemporary EU
framework includes, among other instruments, the Capital Requirements Directive
(CRD), the Capital Requirements Regulation (CRR), the Bank Recovery and
Resolution Directive (BRRD), and the Deposit Guarantee Schemes Directive (DGSD)
[2-5].

For Ukraine, the development of banking legislation is closely connected with
European integration. The Association Agreement between Ukraine and the European
Union established a legal framework for regulatory approximation and cooperation in
financial services [6]. Following the beginning of formal EU accession negotiations,
approximation of Ukrainian legislation to the EU acquis has acquired an even greater
strategic significance. The National Bank of Ukraine has identified European
integration and the alignment of the Ukrainian financial sector with EU legislation
among its strategic priorities [7].

The purpose of this research is to identify the principal similarities and differences
between the Ukrainian and EU approaches to banking regulation and to determine the
principal directions for further convergence of Ukrainian banking law with EU
standards.

1. The European Union model of banking regulation

The EU banking regulatory system is characterised by a combination of
harmonised substantive rules and coordinated institutional supervision. One of its
fundamental characteristics is the existence of a common regulatory framework,
frequently referred to as the EU “single rulebook™. It establishes common requirements
for financial institutions throughout the Union and covers such areas as capital
adequacy, liquidity, corporate governance, risk management, depositor protection, and
the recovery and resolution of failing banks [8].

Prudential regulation represents one of the central elements of this framework. The
Capital Requirements Regulation establishes directly applicable prudential
requirements for credit institutions, including rules concerning own funds, capital
requirements, liquidity, reporting, and risk exposure [2]. The Capital Requirements
Directive complements these rules by addressing matters such as access to deposit-
taking activities, governance, supervisory powers, authorisation, capital buffers, and
internal risk management [3].

The current EU framework has also been significantly influenced by the
implementation of the Basel III standards. The latest reforms introduced through CRR
[T and CRD VI strengthen the prudential framework and seek to improve the resilience
of European banks while maintaining their ability to finance households and businesses
[9; 10].

Another important component is the legal framework for bank recovery and
resolution. The BRRD establishes mechanisms for intervention when a credit
institution experiences serious financial difficulties. Its objective is to prevent
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disorderly bank failures from producing systemic consequences and to reduce reliance
on public financial support [4].

Deposit protection constitutes another essential element of banking regulation. The
Deposit Guarantee Schemes Directive establishes common principles aimed at
protecting depositors and maintaining confidence in the financial system [5]. The
combination of prudential supervision, depositor protection, and resolution
mechanisms demonstrates that EU banking law seeks to balance several competing
objectives: financial stability, market discipline, consumer protection, and economic
efficiency.

2. Ukrainian banking regulation and its European orientation

The Ukrainian banking regulatory model has undergone substantial transformation
during the last decade. The National Bank of Ukraine has progressively strengthened
prudential supervision, risk-based regulation, corporate governance requirements,
capital requirements, and mechanisms for dealing with problematic banks [7].

A key feature of Ukrainian banking law is the strong institutional role of the NBU.
The central bank exercises regulatory and supervisory powers over banks and is
responsible for ensuring the stability of the banking system within its statutory
mandate. This institutional configuration provides a foundation for approximation with
the EU supervisory model [7].

European integration has become a particularly important driver of regulatory
development. Ukraine's Association Agreement with the EU established mechanisms
for approximation in the field of financial services, while the subsequent accession
process has expanded the significance of alignment with the EU acquis [6].

The comparison shows that Ukrainian banking legislation has moved considerably
closer to European regulatory principles. Nevertheless, convergence should not be
understood exclusively in terms of the number of EU directives and regulations
incorporated into Ukrainian legislation. Effective legal approximation requires the
implementation of European regulatory principles in institutional practice, supervisory
decision-making, enforcement, judicial review, and relationships between financial
institutions and their customers.

This distinction is particularly important because EU directives require national
implementation, whereas regulations generally apply directly within the EU legal
order. Ukraine, as a candidate country, must determine appropriate mechanisms for
transposing or otherwise implementing relevant elements of the acquis within its
domestic legal system [11].

3. Comparative legal analysis

From a comparative legal perspective, Ukrainian and EU banking regulation
demonstrate substantial convergence in several fundamental areas.

First, both systems increasingly rely on risk-based prudential supervision. The
modern regulatory approach does not merely establish formal requirements for banks
but seeks to identify, assess, and mitigate risks before they become threats to financial
stability. Capital adequacy, liquidity, governance, internal controls, and risk
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management therefore constitute interconnected elements of contemporary banking
regulation [2; 3; 7].

Second, both systems recognise the importance of institutional independence of
banking supervision. Effective banking regulation requires supervisory authorities to
possess adequate powers, professional capacity, access to information, and sufficient
institutional autonomy.

Third, Ukrainian and EU legislation increasingly recognise that banking stability
and depositor protection are interconnected. The protection of depositors is not simply
a consumer-protection issue. Public confidence in the banking sector can influence
liquidity, bank runs, and systemic stability [5].

At the same time, several differences remain.

The first concerns the degree of supranational integration. EU banking regulation
operates within a complex institutional system involving the European Commission,
the European Banking Authority, the European Central Bank, national competent
authorities, and, within the banking union, the Single Supervisory Mechanism and
Single Resolution Mechanism [12].

Ukraine, by contrast, operates primarily through national regulatory institutions.
Although cooperation with European supervisory authorities is developing, Ukraine
does not participate in the EU's supranational supervisory mechanisms in the same
manner as Member States.

The second difference concerns the legal status of EU legislation. Within the EU,
regulations such as the CRR are directly applicable, whereas directives require
transposition into national law [2; 3]. Ukraine must undertake a process of
approximation that involves legislative amendments, institutional adaptation, and
practical implementation.

The third difference relates to the specific conditions of wartime financial
regulation. Ukraine's banking system has been required to operate under extraordinary
circumstances associated with Russia's full-scale invasion. This has required regulators
to balance strict prudential requirements with measures designed to maintain liquidity,
payment system continuity, credit availability, and financial stability [7].

Conclusions

The comparative analysis demonstrates that Ukrainian banking law is undergoing
a substantial process of Europeanisation. The principal direction of this development
is the approximation of national banking regulation to the EU acquis in areas such as
prudential supervision, capital requirements, risk management, depositor protection,
bank recovery and resolution, and financial-sector governance.

The EU model provides Ukraine with an advanced regulatory reference point. Its
principal strength lies not in individual legislative instruments but in the systemic
interaction between substantive requirements, supervisory institutions, enforcement
mechanisms, and financial-stability objectives [8; 12].

At the same time, the Ukrainian model cannot simply reproduce the EU regulatory
system. Ukraine's legal approximation must account for its constitutional and
institutional framework, the structure of its financial market, the consequences of the
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war, and the practical capacity of public authorities and financial institutions to
implement complex regulatory requirements.

Therefore, the European integration of Ukrainian banking law should be
understood as a long-term process of systemic legal convergence. Its success depends
not only on the adoption of EU-compatible legislation but also on the effective
operation of supervisory institutions, regulatory enforcement, judicial protection,
transparency, and institutional cooperation.
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YTPUMAHHS YBAT'M CTYJEHTIB HA CHHXPOHHMX
JUCTAHIINHUX NAPAX 3 BULLIOI MATEMATUKU:
METOJIAYHI IPUIOMH TA iX MEXKI (JUISI
EKOHOMIYHMX CNEHIAJTBHOCTEN)

Tocranoschbka Ipuna bopuciBua

CTapIlIui BUKIagay Kadeapu BUILOI MAaTEMATUKU

Ta MOJIETIIOBAaHHS CUCTEM

Hamionaneuuit yniBepcutet «Oecbka MomiTexHIKa

Jlexuibka pOKIB BHKJIaJalla Kypc BHINOI MaT€MaTMKM Ha EKOHOMIYHUX
CHEIIaJbHOCTIX Y CUHXPOHHOMY JucTaHuiiHoMy (opmati. Kypc 6azoBuii: miHiliHA
anredpa, MaTeMaTUYHUNA aHaji3, €JIEMEHTH Teopli WMOBIPHOCTEH 1 MaTeMaTHYHOIO
nporpamyBaHHs. be3 HbOro He MpaIoBaTUMYTh Hi KIJTBKICHUM aHalli3, HI MPOTHO3HI
MO/IeJIi, Hi PIIIICHHS! HA OCHOBI BEJIMKUX JaHUX. AJle caMe Ha EKOHOMIYHUX HampsMax
y JOUCTaHIiiHOMY (dopmaTi TpUMATH yBary ayJauTopii NMOMITHO Ba)kye, HIK Ha
imxeHepHuX. Ha 11e BriMBae He TUIbKU PiBEHB MiJATOTOBKH, TOJOBHE TYT — MOTHBAIIIS.

CryaeHT-1H)KeHep BHYTPIIIHBO BIIUYBAE, 1110 MATEMATHKA HOMY «JIECh Y pOOOT»
3Ha0OUThCS. EKOHOMICT LBOTO 3B'SI3Ky HEe 0auuTh. CTYJIEHT-€KOHOMICT CIpUIIMaE
MaTEeMaTHKY 5K «CyXuid QyHIaMEHT», SKUi Tpeba CKIACTH MEpea THM, K TIOYHEThCS
CIpaBXHs €KOHOMIYHA poOoTa. Jlorika 1s He Oe3miAcTaBHa, 1 CIepeyaTUcs 3 HEK0 Ha
nepurii Jiekuii MapHo. Y JIUCTaHIIHHOMY dopmaTi mpoljeMa MOTIUOII0ETHCS.
AyautopHoro koHTposro Hemae. Kamepa y OunbiiocTi 3100yBayuiB BUMKHEHA. [licis
M'ATHAIIATA XBWIMH BHUBOAY aOCTpakTHHX (OpMYJ YaT 3aBMHUpPAE: CTYACHTH
MIIKIIOYEHI, aJie XTOCh MapalielbHO TOPTa€ CTPIYKY, XTOCh MPOCTO AUBUTHCSA TOB3
€KpaH y BIKHO, XTOCh MOXe M 3acuHae. KiacnmyHa MOHOTOHHA JICKITIS IS ITI€q
aymutopii y Zoom (Google Meet un Teams) He mpaitroe. [ToTpiOHI mpuiiomu, sKi
MOKa3yIOTh MparMaTH4Hy IHHICTh MAaTeMaTHKW JJisi €KOHOMICTa, 1 poOUTH IIe
JIOBOJIUTHCS HE B KIHIII CEMECTPY, a B MEpIll JECATh-II'ATHAMIATh XBUIUH KOXHOI
JIEKI].

Ha BupyuKky npuxosTh JaBHO 3HaOMI pedi: Keic-MeTo I, Bizyanizailisi, MUTTEBUI
3BOPOTHUH 3B'A30K, JUIAAKTUYHA MPOBOKaLisl. YCl aJanToBaHi MiJ L0 KOHKPETHY
ayaUTOPIIO.

[lepmmii nmpuiiom — NpUB'A3aTH MATEMATHKY 0 €KOHOMIKM 3 MEpIIOi XBHJIUHU
temu. KokeH po3ii Kypcy BiJIKpUBaTH MPUKIIAIHOIO 3a1a49€r0, 0 SAKOi MaTeMaTHuKa
Oyzne BIAMOBIIIO, a HE aOCTpaKTHUM O3HaueHHsIM. Ha#mpocTime 1e BUIHO Ha
MareMaTuyHOMYy aHaui3i. [TOHSATTS MOXiIHOT BBECTH HE Yepe3 JOTUYHY JO KPHUBOI
(moTMYHA MPUXOAUTH TMOTIM, SK TEOMETPUYHA IHTEPIIpPETallisi), a yepe3 rpaHUUYHUN
mpuOyTOK 1 TpaHnyH1 BUTpaTh. CKUTBKH JJ0/1a€ 10 TPUOYTKY BUPOOHUIITBO JJ01aTKOBOT
onuuauii? Komm 1 BenmmumHa crtae HynaboBoro? Illo BimOyBaerhcs mami? 3amaua
MOIIYKY MaKCUMyMy MNpUOYTKYy — II€ 3ajJaya IMOUIyKYy eKCTpeMyMy (yHKii, 1
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3'€THaHHSA IUX JBOX (DOPMYITFOBaHb €KOHOMICT 3aCBOIOE IIBHUJIIE, HIK «IOPOCTI»
O3Ha4YeHHS. ENacTUYHICTh MOMUTY CIOJIU K, SIK IPUKJIaJHA IHTEPIIPETAIlisl TOX1THOT.

VY niHiMHIA anreOpi Iii 3 MaTpUIIMU — MEPTBUN OJIOK, SKIIO JaBaTH iX SK
abcTpakTHy onepailito. O)KuBae, KOIU NEPIINA MPUKIIAJ 1€ MOJAEIb MIKTady3€BOro
Oasancy JleoHTbEBa «BUTPATH-BUIYCK», a JAPYTMM — pO3paxXyHOK CHUPOBUHHU Ha
0araToKOMITIOHEHTHUHN TMpOoIyKT. Matpuis nepectae OyTh TaOJIUIEIO YMCENl 1 CTa€
MOJIEJUTI0 BUpOOHHUIITBA. Teopiss MIMOBIPHOCTEH 1716 TUM CaMUM IIUISIXOM: BUIIAJKOBA
BEJIMYMHA Yepe3 OI[HKY (IHAHCOBOTO PHU3UKY, PO3MOIIIM — 4Yepe3 WMOBIPHICTDH
OaHKpYTCTBa W aHaII3 MOBEMIHKU CIIOXHWBada. Y IIbOMY OJIOI[I €KOHOMICT TTOYMHAE
CTaBUTH CBOI MUTAHHA caM, 1 poOOTa BUKJIaJjaua — MOBEPTATH 1X 3 PUHKOBOI AUCKYCIi
10 (opMaabHOT MaTEMaTHKH.

Hanpuxkinmi kypey y po3aun «/ludepenuianbHi piBHIHHS» pO3MIISIIAEMO MOJIETb
PUHKOBOI pIBHOBaru 3 YypaxyBaHHSAM IHQUISALIAHUX OUYIKYyBaHb. | SK mpuUKiIaja
€KOHOMIYHOTO0 3pocTaHHs — Mojelb Coioy. J1o boro mMicus HaBiTh Ti, XTO NOYMHAB
3 «HaM Lie He Tpebay, 3a3BUuail y’Ke He MMUTAI0Th, «HABIIIO»; MIUTAIOTh 30BCIM 1HIIE.

Hpyruii npuiioM — I1HTEpaKTUBHE Bi3yalbHE MoJietoBaHHsI. ExoHoMicT 13
MEPIIOro Kypcy 3BUKA€E 10 TaOnuIlh 1 rpadikiB, TOMY CTaTH4HI ClIaiiiv 3 hopmyiaMu
JUIsL HBOTO TIpIIe, HDK JJid iHkeHepa. Tpumaro y po0oTi aBi miardopmu: GeoGebra
a6o Desmos a1 reoMeTpUYHUX 1HTEpHpeTailiil (3agaya JiHIHHOTO MporpaMyBaHHs,
ONTHUMYM Ha TpaHUIll OaraTorpaHHMKa, JiHIT piBHA) 1 yuctuil Excel aig tTabmuuamx
3anay (miadip napamertpa, «llomyk pimenss»). [Ipuknan, aKkuil 3aBXAU CIIPAIbOBYE:
3a/laya JIHIAHOTO MpOTrpaMyBaHHA — ONTUMI3alis MOPTQens IHBECTHLI abo
MpoyKkToBoro Komrka. Ha ninanmeri un B GeoGebra nmokasyto, ik 3MiHa OI0P)KETHOTO
OOMEXEHHS 3CyBa€ JIiHII pIBHSA LUIbOBOI (YHKIIi, SK CTHUCKAEThCS 00JIaCTh
JOIYCTUMHUX PO3B'SI3KIB, y sIKI BEpIIMHI OAraTOKyTHUKA OMHUHSETHCS onTUMyM. Lli
JECSATh XBUJIMH MOBEPTAIOTh IPYITy HABITh TOA1, KOJIA MONEPEIHIN OJIOK 3aTATHYBCS.

Tperiii mpuilom — KOpPOTKiI mepeBipku BcepeauHi jekuii. He ¢opmatuBhe
OIlIHIOBaHHs (II€ BXKE 1HIIA PO3MOBAa), a caM€ IHCTPYMEHT yTpUMaHHS yBaru: 15
XBUJIMH TEOpii, TPY XBWJIMHUA Ha KOPOTKE KOHTEKCTHE 3anuTanHs y 4ar, y Kahoot a6o
yepe3 Mentimeter (0axaHo yepryBaTH, 00 SIKIIIO BECh 4ac OJHE 1 T€ caMe€ — CTa€
PYTHHOIO 1 TiepecTae mpaitoBatu). [lutanHsa ctasiro mij O13HEC-MUCIIEHHS, a HE CYTO
MaTeMaTUyHl. «SIKIIo0 eTacTUYHICTh MOMUTY 3a I[IHOIO JOpIBHIOE -1.5, 4M BUTIIHO
¢dipMi MABUIIYBATH I[IHY JJIs 3pocTaHHs BUTOPry?» A0o: «Illo o3Hayae Bijx'eMHMI
€JIEMEHT y MaTpulll IpsSMHUX BUTpaAT mojeli JICOHTheBA — 3 MOTJIAY €KOHOMIYHOT
noriku?» Takl MiHI3aBAaHHS MHUTTEBO MOBEPTAIOTh TPyNy [0 AKTUBHOIO BIKHA.
["'onoBHE HEe pOOUTH X TOBIIMMU 33 YOTUPH XBUIMHU. JloBIIE — 1 Yac 3ropae, a HUTKY
JIeK1ii rpymna ryOuTh.

YeTBepTuii NMpuiioM — MPOBOKALIMHUMN, XTOCh CKa)ke, M0 TPOXM XYJIITaHCHKHI.
Po3B's13y10 €KOHOMIKO-MaTeMaTUYHy 3a/laqyy — CKaXiMO, 3HaXOKy KPUTHUHI TOUKH
(GyHKIIT BUTpAT — 1 HABMUCHO TIPHUITYCKAOCh apupMeTUuHOT 400 3HAKOBOT TOMHMJIKH.
Oronomryio Tpyri, 1O 3apa3 MU B poji (piHAHCOBUX ayJUTOPIB: Tpeba 3HAUTHU ITIO
MMOMUJIKY ¥ TIOKa3aTH, 0 IKOTO «30MTKY KOMIIaH1» BOHA mpuBena 0. XTo nepmmi —
HEBEJIMKHUI OOHYCHUI O6aJl y MOTOYHHM KOHTPOJIb. Ha HOTO /1€ TpU-4OTHPH XBUITHHH
nexii. Jlyxe BaxmBuil e€heKT — aKTUBHA MEPEeBipKa KOXKHOTO psjiKa Ha JOIIIIL.
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[ToGiunmit epexT: cTyAeHTH MOYNHAIOTH MEPEBIPSITH 1 MPABUIBHI PAIKH, Yac Bl Yacy
3HAXOASYM TaM «He3aIlJIaHOBaH1» MOMWIKHU. | B IIbOMY TeX € CBIM IUTIOC: JIEKIIA
NEPETBOPIOETHCS HA TMOCTIHHY B3a€EMOIIEPEBIPKY.

Temep mpo Mexi, TOOTO Tpo Te, A€ Il MPUHUOMH TEpPEeCTaloTh IpaloBatu adbo
MOYMHAIOTH WKOAUTH. [1o-iepiiie — 11e 3cyB oKyca Ha eKOHOMIUHY JIUCKYCit0. SIKII0
Ke¥C Ha MoyaTKy TeMU HaJITO MiKaBui (1HGIALISA, CTpaTerii MapKETHUHTY, cTarisiis),
rpyna i3 3aJI0BOJICHHSIM MEPEeXOAUTh Ha 110 JUCKYCiI0 i 3a0yBae, 10 B3arajii Maju
BUBYATH MOXiAHY. JMAakTW4HO 300Ky BUTJsAae, HIOW CTyACHTH 3aiydeHi. Aje
CYTHICHO MaTE€MaTHYHOTO PO3BUTKY HE cTainocs. ToMmy Keilc Ha cTapTi mMae OyTu
KOPOTKUM, 10 AECATU XBWJIMH, 1 3aBXKIH 3 IOBEPHEHHSIM 10 (POpPMaTIbHOT YaCTHUHHU.

[To-npyre — mBuaKa MEHTaJlbHA BTOMA BiJ] IEpeMUKaHHA BikoH. Lle He Buraka,
1€ 3aIOKYMEHTOBaHe sIBUILE [3], sike crocTepiraeThes Ha npaktuiil. Koau Ha onHii
napi Biakputi Zoom, Excel, 6payzep 3 Kahoot, mnanmer — no 40-i XBuinuHu rpyna
BUMHKAETHCSA, HAaBITh SKIIO Bce 1€ (QopMambHO <«IHTEPAKTUB». MO30K
MIPUCTOCOBYETHCS IO IMIBUAKOT 3MIHM CTUMYJIIB 1 BIIIMOBIISIETHCS OpaTH MOHOTOHHY,
ajyie TIMOOKY TeMy Micis Iboro. ToMy TyT Mae OyTH >KOPCTKE MPaBUJIO: HE OUIbIIE
JBOX U(PPOBUX THCTPYMEHTIB Ha Mapi, KpIM caMoro Zoom.

[To-Tpete — 1, sIK HA MEeHe, HAlBaXJIMBIIIE: BUILA MAaTEeMAaTUKAa TPUMAETHCSA HA
CaMOCTIHIN aHamiTH4HIN po6oTi. [ToOynoBa MaTpuuHOi Mojen, TudepeHiiroBaHHs
GbyHKIIIi BUTpAT, THTEIPYBaHHSI — 1€ HABHYKH, SKI BUPOOJSIOTHCS TUIBKU 4Yepes
KpONITKY 1HAMBIAyaJIbHY poOoTy 3 pyukoro Ha manepi. AHi Kahoot, ani Excel mro
poOoTy He 3aMiHIOI0Th. [{n(poBI1 NpHuitoMy yTpUMaHHS yBaru 1e CTUMYJI ToYaTu. Ae
3aCBOEHHS MaTtepially BIiOYBA€ThCs Mi3HIIIE, MOOIUHII, 3 30IIMTOM. | 1[0 YacTUHY
KypCy B KOAHOMY JMCTaHUIMHOMY MPUHOMI CKOPOTHTH HE MOXHa. BoHa mpocTo
BUHOCHUTKLCS Ha CaMOCTIHHY JOMAIIIHIO poOOTY 3 okpeMuM (popmatom 3nadi. Okpeme
MUTaHHS — 1€ KOHTPOJIb CAMOCTIHHOCTI BUKOHAHHS, HaJ BJOCKOHAJICHHSIM SIKOTO IIIe
MOTP1OHO MpaLOBaTH.

[Tlincymyro. YTpuMaHHS yBarm €KOHOMICTa B JIMCTaHIIMHOMY Kypcl BHINO1
MaTeMaTUKu — Ii¢ OajaHC MDK MaTEeMaTUYHOIO CTPOTICTI0O 1 MparMaTUYHOIO
€KOHOMIYHOIO 1JTIOCTpAIli€l0, a He 3aMiHa TIEPIIOi Ha pYyTy. Y MEHE BUMAIbOBYETHCS
MpUOJIM3HO Taka CXeMa: KOPOTKHM E€KOHOMIYHUN CTapT KOXXHOI TeMHU (HE OBIIE
JIECSITH XBUJIMH), JBa IU(POBUX 1HCTPYMEHTH Ha Tapy MaKCHUMyM, I'STHAILATU
XBUJIMHHI OJIOKHM, KOPOTKA MepeBipKa 3 013HEC-KOHTEKCTOM MOCEPeIMHI1 JISKIIi1, Yac Bij
yacy HaBMHCHA IMOMUJIKA, SIKY JIOBJISATh «ayauTopu». | okpemMo — camocTiitHa poOoTa
3 py4KOIO Ha mamnepi, ii HiuuM He 3aMiHUTH. L[ cxema — HaOip npuiiomis, gki Tpeda
MIPSITH 1] KOHKPETHY TPYIy 1 KOHKPETHUHN TEMII.

JIB1 peui A0cCi HE 1aIOThCs. K TpUMATH TEMIT Ha APYTiid api MOCMiIb, KOJIA HaBITh
el Hallp MovYrHae BUAMXaTUcs? SIK mepeBecTy Bce 1€ Ha aCUHXPOHHUM (opMart: siK
3poOUTH TaK, MO0 CTYACHT, SKUI TUBUTHCS 3aMUC JIEKIlii HACTYITHOTO JHS, OTPUMAaB
Ty camy 3aimydeHicTh? Lle okpema MeToauuHa 3amaya, HaJ SKOKIO MPOJOBXKYIO
MpaloBaTH.
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OCOBJIMBOCTI BUT'OTOBJIEHHSI TA KOHTPO.TIO
AKOCTI JUCKIB KOMIIPECOPIB ABIALIHIMHUX
JABUI'YHIB

Boiiko Irop AnapiiioBuy,

JIOKTOpaHT, KaHAUIAT TEXHIYHUX HAYK

JlepxaBHuit yHiBepcuTeT « KUTOMUPCHhKA MOTITEXHIKAY,
VYkpaina

BukopucranHs B TaKuX Tally3siX BUCOKOTEXHOJOTTYHOIO BUPOOHUIITBA, SIK aBla- 1
PaKETOIBUTYHOOYAyBaHHs, CHEPreTUYHE MAIIMHOOYyBaHHS MaTepiaiiB, IO
HaJIeXkKaTh JI0 TPYIU BaXXKKOOOPOOIIOBAHUX, B TIEPIILY YEPTY OB’ A3aHO 13 crenudikoro
YMOB pOOOTH BHPOOiIB, BUMOraMHU /10 HAJIMHOCTI 1 MIIHOCTI, Jialla30HOM poOOYUX
TeMIIepaTyp, NparHeHHSM 3HU3UTH Bary BHUPoOOy B MUIOMY, 3a0€3MeYeHHSIM
PEMOHTOINPHUIATHOCTI, HAMAraHHsIM MOJOBKHUTH KUTTEBUIA UK BUpoOy. [1pu nbomy
B OJHOMY BHUpPOOiI BHUKOPHCTOBYIOTHCS MaTepiaidi 3 ICTOTHO BIIMIHHUMH (I3HKO-
MEXaHIYHUMU BJIACTUBOCTSIMHU.

Posrnsnaroun 0y10BY aBiallifHOTo Ta30TypOIHHOTO ABUTYHA, MOXKHA B1A3HAYNTH,
[0 CKJIQJIOB1 €JIEMEHTH KOMIIpecopa Yy OUIBIIOCTI BHUIAJKIB BHUTOTOBJISIOTHCS 13
TUTAaHOBHUX CILJIaBiB, SKI BUPIZHAIOTHCSA CBOEIO MIIHICTIO 1 Jerkictio. HatowmicTs,
MPOXOASYN KOMIIPECOp, IOTIK TOBITPS IOCTYIOBO CTHUCKAETHCSA 1 BIAMOBIAHO
posirpiBaethcsi. B kamepi 3ropsiHHs poOoua Temreparypa nepesuinye 1000°C, y
3B’SI3KY 3 YUM OUIBIIICTh €JEMEHTIB «rapsiuoi» YaCTUHU ABUTYHA BUTOTOBIISIOTHCS 13
KAPOMILIHKX 1 KapOCTIMKUX MaTepiaiiB.

ExcrpeManbHi yMOBU €KCIUTyarTallii aBlallifHUX ABUTYHIB 1 BUCOKI BUMOTH JO
iXHBOI HAAIMHOCTI 3YMOBJIIOIOTH HEOOXIJHICTh 3a0€3MeUYeHHsS BUCOKOi SKOCTI Ta
TOYHOCTI MEXaHIYHOI 0OpOOKHU JeTaNei, 10 € KPUTUYHO BAKIUBUM JIJIsi BUKOHAHHS
KOPCTKHUX KPUTEPIiB IXHBOTO CKJIAJaHHS 1 TPUBAJIOi 0€3B1IAMOBHOI pOOOTH.

OmauM 13 HAWOUIBII BIAMOBINAIBHUX BY3JiB aBlalllfHOTO JBUTYHA € POTOP
KoMIipecopa. BHCOKI BUMOTH 1100 SIKOCTI BUTOTOBJICHHS MOTO CKJIAJ0BUX CJIEMEHTIB
1 TIOJIATIBIIIOTO CKJIaJIaHHS TOB’s3aHl 13 yMOBaMHU poOOTH By3sa. 30Kpema, 4acToTa
obepTaHHS POTOpa KOMIIpecopa BUCOKOTO TUCKY Moke ctaHoBUTH Bia 8000 1o 23000
00/XB, 10 TPU3BOJAUTHME 10 BUHUKHCHHS HA/JI3BUYAHHO BHCOKHWX HABAHTAKEHB ITiJT
JIEI0 BIIIIEHTPOBUX CHJI, TUCKY IMOBITPSHOTO MOTOKY, IO CTUCKAETHCS, ITiIBUIICHHS
TeMmnepaTypu pododyoro rasy i, BIATOBITHO, €JIEMEHTIB KoMIipecopa. TomMy BTOMHI
TMTOIIKODKEHHS JIeTalicii poTopa, a TaKoX 3apOJKEHHS M PO3BUTOK TPIIIMH Y 30HAX
MaKCUMaJIbHOI KOHIICHTpAIlii HaIlpy>XeHb (3aMKOBUX I1a3aX, MEPEXiTHUX TaJTeIsIX
MOJIOTHA Ta MATOYMHI JMCKa), MOXYTh MaTH KaTacTpo(iuHi HACTIAKKA IS
Mpare3aTHOCTI IBUTYHA.

[lutanHus 3a0e3neueHHs BUCOKOI SKOCTI BUTOTOBIICHHS JeTalied pOTOpiB
KOMITPECOPa € KPUTUYHO BAKITMBUM HAYKOBO-TEXHIYHUM 3aBAaHHIM. TEeXHOIOTTUHHIA
MPOIIEC BUTOTOBJICHHS JHMCKAa POTOpa KOMIpecopa OOOB'SI3KOBO MICTHTH OIepartii
HEPYWHIBHOTO KOHTPOJIIO, CIIPSIMOBAHI HacamImepel Ha BUSBIECHHS MIKPOTPIIIUH Ta
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IHIIUX CTPYKTYPHUX AC(PEKTIB, 31aTHUX 1HIIIIOBATH BTOMHE pyiHYyBaHHsI. OCHOBHUMU
cepel TaKMX METOMIB € KalUIAPHUM JIFOMIHECHIEHTHHM KOHTpOJIb (30Kpema 13
3actocyBaHHAM  jaedexroxkomiuiekty  JIFOM1-OB), pentrenorpadiunmii  Ta
BUXPOCTPYMOBHI KOHTPOJIb.

EdexTuBHICTh BUsBICHHS AehEKTIB Oe3MOocepeHbO 3alIeKUTh BiJl MOETHAHHS
METO/IiB TOBEPXHEBOI Ta 00'€MHOI JIePEKTOCKOMIT Ha PI3HUX CTAIISIX TEXHOJOTTYHOTO
Mmapipyty. Kaninsgpauit mominecueHTHUN KOHTpodb (JIFOM1-OB) € ocHoBHUM aiist
¢ikcamii BIAKPUTUX TMOBEPXHEBUX AE(PEKTIB, MIKPOTPIIIMH PO3KPHUTTIM y YaCTKU
MIKpOMeTpa Ta NUIIQYBaJIbHUX MPHUMAiB, IO YTBOPIOIOTHCA MICIA MEXaHIYHOi
o0OpoOKM Ta3iB 3aMKOBHUX 3'€lHaHb 1 TOHKOCTIHHHUX TIOBEPXOHb JHCKA.
Pentrenorpagiuyauii METOJ] 3aCTOCOBYETHCS AJISi BUSBIICHHS BHYTPILIHIX 00'€MHHX
neeKTiB Marepiady 3aroTOBKM — YCaJKOBHUX pPAaKOBUH, IMOp, MIJAKOBHX a0o
BOJIb()PAMOBUX BKIIIOUYEHb, IKI BAHHKAIOTh HAa €Talax METATypridiHOro BUPOOHUIITBA
Ta IITaMITyBaHH:], a TAaKOX JACPEKTIB 3BapIOBaHHS. Y CBOIO UEPTy, BUXPOCTPYMOBHIA
KOHTpPOJIb 3a0e3ledyy€e BHCOKOUYTJIMBY JIOKAJbHY JIarHOCTHKY IiJIMIOBEPXHEBUX
TPIIIUH 1 MIKPOCTPYKTYPHUX aHOMAJIIH Y KpUTUYHUX 30HAX KOHIICHTPAIlli HAlpy>KeHb
(mepexijHi ranTeai MK MaTOYMHOIO, O1YHUMHU IMOBEPXHIMU JUCKA 1 00070M).

[Topsim 13 cyBOpUMHM BHUMOTaMH J10 Je(EKTOCKOIi, BUTOTOBJICHHS JHCKIB
KOMIIpECOpa CyHpPOBOJKY€ETHCS 3HAYHUMM TEXHOJOTIYHUMHU CKJIAJHOIIAMM IIiJ] 4Yac
MEXaHIuHOi, 30KpeMa TOKapHOi 00poOku. KOHCTPYKTHUBHO CydyacH1 IHUCKH SIBISIOTH
co00I0 TOHKOCTIHHI ~ OCECUMETPHUYHI TuUIa OOepTaHHS  CKJIaAHONPOPUIbHOI
KOH(Diryparii 3 rmMOOKHMMH MOJETIyBaIbHUMU BUOIPKaMU Ta 3MIHHOK TOBIIHHOIO
O1YHMX MMOBEPXOHb, 110 YaCTO HE MEPEBUILYE KUIBKOX MUTIMETpIB. Maiia cratuyHa Ta
JUHAMIYHA dKOPCTKICTh CTIHOK IUCKa MPU3BOJUTH 10 HOTO MPY>KHOTO BIATUCKAHHS 111
niero pamianbHoi Py Ta ocboBoi Px ckimamoBux cuim pizanHd. Lle cnpuunHzse
CHOTBOPEHHA  TreoMeTpuuHoi  (opmu  getami  (BUHUKHEHHS ~ KOHYCHOCTI,
HeMapaieIbHOCTI TOPIIB 1 PalyCiB MEPEXOaY).

CxiaHiCTh TOYIHHS TOCUJTIOETHCS HHU3BKOIO OOpOOIIIOBAHICTIO CyYacHHX
JTMCKOBUX MaTepiamiB — BHcOkoMiHUX TuTaHoBux (BT3-1, BT8, BT9, Ti-6Al-4V)
[1] Ta xapoMIIIHUX HIKEJIEBUX CIUIaBiB. Uepes IXHI0 HU3bKY TEIUIONPOBIAHICTH 10 80%
TeIJIa HAKOMUYYEThCsl OE3MOCEpe/IHbO B KOHTAKTHIM 30HI Pi3aHHS, 3yMOBIIOIOYH
temnepaTtypu Ha piBHl 800—1000 °C. B ymoBax IIUKIIIYHOTO CHJIOBOTO HaBaHTAXKCHHS
Il BUKJIWKAE€ IHTCHCHBHE aJre3idiHO-Au(y3iiiHe 3HOIIYBAHHSA Pi3IliB, MJIACTUYHY
nedopMallito TOHKMX CTIHOK 3arOTOBKHM Ta (POPMyBaHHS B MPUIIOBEPXHEBOMY IIapi
HEOE3MEYHNX 3aJHIIKOBUX PO3TATYBAIBLHUX HAIMPYXKEHb UM KPUXKUX CTPYKTYPHHX
3MiH. Jlnsg 3amoOiraHHs UM SBHUIIAM TOTPiIOHE 3aCTOCYBAHHS MNPEIUKTUBHHUX
MaTeMaTUYHUX MOJEJIEH pO3paxyHKy NpyKHUX Aedopmalliil, onTUMI3aLlisi TPAEKTOPIN
IHCTpYMEHTY 3 ypaxyBaHHSIM TIOJATJIMBOCTI CHUCTEMH, a TaKOX BHUKOPHCTAHHS
CHenliagbHOI TeOMEeTpli TBEpJOCINIABHOTO THCTPYMEHTY 13 3aKPYIJICHUMH Pi3aJIbHUMU
KPOMKaMH Ta BUCOKOCTIMKUMU 3HOCOCTIHKMUMH MOKPUTTSIMH.

®dopmyBaHHA 3aJIMIIKOBUX HAIMIPYKEHb Yy MOBEPXHEBOMY ILIapi JUCKIB KOMIpecopa
BU3HAUYAETHCS JBOMA OCHOBHMMM TIpOIECAMHM — CHJIOBUM  IUIACTUYHHUM
nehopMyBaHHSIM Ta JIOKAILHUM TETUIOBUM BIUTMBOM B 30HI pizaHHs [2]. MexaHiuHa
Tl TepeAHbOi Ta 3aJHBOI TIOBEPXOHBb PI3Isd CYMPOBOKYETHCS I1HTCHCUBHUM
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IUTACTUYHUM 3CYyBOM 1 3MUHAHHIM METally, 10 3a MEPeBaKaHHS CHUIIOBOTO (haKkTopa
3YMOBIIIO€ (POPMYBaHHS CHPUSATIMBUX 3aJUIIKOBUX HaIpyKeHb CTUCKY. HartomicTh
TEIJIOBl TOTOKH, CHPUYMHEHI BHUCOKOIO TEMIIEPAaTypoOl0 pi3aHHS Ta HHU3bKOIO
TEIJIONPOBIHICTIO CIUIaBY, CTBOPIOIOTh 3HAYHUNA TEMIEPATYPHUM Tpai€HT IO
TOBIIMHI JeTaii. Harpituif mpunoBepxHEeBUM IIap 3a3Ha€ OOMEXKEHOTO TEPMIYHOTO
PO3IIMPEHHS Yepe3 OMip XOJOAHIMMX TIMOMHHMX IapiB, IIO MICJS OXOJIOKEHHS
NPU3BOAUTE A0 TpaHchopMallii HaMpy>KEHOro CTaHy Ta YTBOPEHHA HEOE3MEYHHMX
3QJMIITKOBHUX HAIIPYXKEHb PO3TATY.

Oco06muBy HeOe3neKy IS AUCKIB KOMIIPECOopa CTAHOBUTH TPAJIEHTHUIN XapaKTep
3aNATaHHSA IIMX HANpy>KeHb Ta HASABHICTh IMKOBUX PO3TATYBAIBHHUX 30H
Oe3rmocepenHb0 Mg OOpOOJEHOI  MOBEpPXHEI0. PoO3TATYBalbHI  3aJUIIKOBI
HaIpY>KE€HHS, HAKJIaJar0YUCh Ha poO0Yl BIALIEHTPOBI Ta BiIOpaliiiHi HABAHTAKEHHS M1
yac o0O0epTaHHs pOTOpa, pI3KO 3HUXKYIOTh TPAHULIO BHUTPUBAJIOCTI MaTepiany,
MIPUCKOPIOIOTH 3aPO/KEHHSI BTOMHUX MIKPOTPIIIKH 1 MPOBOKYIOTh KOPO31iHO-BTOMHI
MOIIKO/IP)KEHHS B 30HAX MAKCUMAJIbHOT KOHIIEHTpaIlii CuJl. 3 1i€l MPUYMHU KPUTHYHUM
3aBJaHHSIM TEXHOJIOTIYHOTO TPOLIECY € KEpyBaHHS CIIBBIIHOIICHHSM CHJIOBOI M
TEIJIOBOI CKJIAJI0BUX IUISIXOM ONTHMI3allii MIBUAKOCTI pi3aHHs, 3MEHILIEHHS pajiyca
MIPU BEPILKHI PI3Isl Ta 3aCTOCYBaHHA €(DEKTUBHUX 3MalllyBalbHO-0XOJIOIKYBaTLHUX
TEXHOJIOTTYHUX 3aC001B.

HepiBHOMIpHUI PO3MOJLT 3JIMIIKOBUX HAIMPYKEHb IO Mepepidy TOHKOCTIHHOTO
MOJIOTHA JUCKAa € TaKOoX TOJIOBHOIO TPUYMHOIO HMOTO TMOMAJIBIIOr0 MPYKHOTO
KOpPOOJICHHSI Ta TOPYUIEHHS TE€OMETPUYHOI TOYHOCTI TICHS 3HATTS JeTaiml 3
TEXHOJIOTIYHOTO OCHalleHHs. Pemakcaliisi BHyTpPIllIHIX HaNpy>KeHb Yy Yaci BUKJIMKAE
CIIOTBOpPEHHsI (OPMHU TOPIEBUX IOBEPXOHb, BIAXWJICHHS BiJ IUIOIMIMHHOCTI Ta
paaiaibHe OWTTS TMOCAAKOBUX TOBEPXOHb, III0 YHEMOXIIUBIIOE 3a0e3MeUeHHS
HOPMATHUBHUX BUMOT JI0 AUHAMIYHOTO OajaHCYBaHHS BCHOTO POTOPHOrO By3ia. Jljis
cTaliTi3allii HanpyKeHo-1e(OPMOBAHOTO CTaHy Ta ((OPMYBaHHS FapaHTOBAHOTO IIApY
CTUCKAJIbHUX HAMpyXeHb TEXHOJOTIYHUN MapuipyT 3aBEpIIyIOTh CHEllaJbHUMU
orepamisiMi MMOBEPXHEBOT0 IJIACTUYHOTO JAePOpMyBaHHS — BiIOPO3MIIIHEHHSIM,
T1apoIpoOOCTPYyMUHHOIO 00p0OKOI0, 00POOKOI0 y TICEBIO3PIIHKCHOMY CEpPEIOBHIII
abpa3uBy a00 aMa3HUM BUTJIQ/IKyBaHHSM.
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Background:

The lungs are the second most common site of hematogenous metastasis in
colorectal cancer (CRC) after the liver: according to the literature, the incidence of
pulmonary involvement ranges from 10% to 25% of patients and increases
significantly in patients with disseminated disease [1]. For tumors of the lower rectal
ampulla, the risk of pulmonary dissemination is higher compared to colon localization.
This is explained by the specifics of venous drainage (via the inferior vena cava
system), which allows tumor cells to bypass the hepatic filter [2]. The widespread
implementation of high-resolution computed tomography (HRCT) has led to a
significant increase in the detection rate of incidental pulmonary nodules, a substantial
proportion of which are indeterminate and cannot be reliably classified based solely on
radiological imaging. Differential diagnosis between metastatic involvement, primary
lung cancer, benign neoplasms, and post-inflammatory changes often requires
morphological verification, for which video-assisted thoracoscopic surgery (VATS) is
one of the leading minimally invasive modalities [3].

Objective:

To determine the role of video-assisted thoracoscopic surgery (VATS) in the
precise staging algorithm for patients with locally advanced and metastatic CRC by
analyzing the frequency and nature of pulmonary metastases detection at successive
stages of non-invasive and minimally invasive diagnosis.

Materials and Methods:

The study analyzed the examination results of 140 CRC patients (mean age 64.5 +
10.4 years) with morphologically confirmed locally advanced tumors (T3-T4),
evaluated at the clinical facilities of the Department of Surgery with a Course in

104



MEDICINE
SUSTAINABLE DEVELOPMENT AND SCIENCE: INTERDISCIPLINARY APPROACHES
AND SOLUTIONS

Abdominal Surgery and the Department of Oncology of Bogomolets National Medical
University. As a first step, all patients underwent a comprehensive non-invasive
assessment (CT, MRI, and/or PET-CT). Indications for diagnostic VATS included the
presence of subpleural lesions exceeding 8 mm in diameter without reliable
radiological signs of a benign nature, provided the primary tumor was controlled, there
was no disease generalization, and the patient had satisfactory cardiorespiratory
reserve. Based on these criteria, 28 patients underwent VATS using Karl Storz
equipment: revision of the pleural cavity, pleural biopsy, and atypical (wedge)
resection of suspicious lesions followed by pathomorphological examination. The
study was conducted in accordance with the principles of the Declaration of Helsinki;
the protocol was approved by the local ethics committee of Bogomolets National
Medical University. All patients provided written informed consent.

Results and Discussion:

According to the primary non-invasive diagnosis (CT/MRI/PET-CT), reliable
signs of metastatic lung involvement were established in only 15 out of 140 patients
(10.7%). Following minimally invasive morphological verification (VATS) in 28
patients with indeterminate lesions, the number of confirmed cases of pulmonary
metastasis increased to 25 (17.9% of the total cohort): an additional 10 cases of
metastasis were identified (in the remaining 18 patients, benign processes or primary
lung cancer were verified), the nature of which could not be definitively established
during radiological screening. The primary reason for the limited capabilities of CT in
these cases is insufficient tissue contrast and limited spatial resolution for lesions
smaller than 10 mm in diameter.

The key macroscopic sign that guided the surgeon intraoperatively was the
phenomenon of retraction (umbilication) of the visceral pleura over the lesion due to
the tumor's desmoplastic reaction-a typical visual finding accompanied by cicatricial
changes between the nodule and the pleura. Obtaining intact tissue material under
multiple optical magnifications allowed for a comprehensive pathomorphological
examination, ensuring reliable differentiation of metastases of colorectal origin from
primary lung tumors.

The clinical consequence of verification was a bidirectional stage correction (up-
/down-staging): confirming the metastatic nature of the lesion reclassified the patient
into the generalized disease category, warranting a transition to systemic therapy;
conversely, morphologically refuting malignancy (benign granulomas, post-
inflammatory changes, primary lung cancer) returned the patient to the cohort of
candidates for radical surgical treatment of the primary tumor with extended lymph
node dissection.

The safety profile of VATS in the context of pulmonary metastasectomy for CRC
is favorable: according to a retrospective analysis of 173 patients, the postoperative
complication rate was 2.9%, hospital mortality was 1.2%, and the need for conversion
to thoracotomy occurred in only 5.2% of cases [4], which further justifies the safety of
routinely integrating this method into the diagnostic and treatment algorithm. No
complications were recorded in our cohort.
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Conclusions:

Non-invasive radiological methods (CT, MRI, PET-CT) are characterized by a
limited ability to detect and verify CRC pulmonary metastases smaller than 10 mm in
diameter: in our cohort, the proportion of such cases accounted for 40% (10 out of 25)
of the morphologically confirmed pulmonary lesions.

Thanks to direct visualization, the ability to perform targeted biopsy/resection of
subpleural lesions, and the acquisition of high-quality material for pathomorphological
examination, VATS allows for the reliable verification of indeterminate pulmonary
lesions that cannot be definitively classified by radiological imaging.

The integration of VATS into the precise staging algorithm enabled the
confirmation of an additional 10 cases of pulmonary metastasis, directly influencing
the choice of subsequent treatment strategy (transitioning to systemic therapy or
maintaining indications for radical surgical treatment).

The obtained results justify the inclusion of VATS in the standardized CRC staging
algorithm for patients with subcentimeter pulmonary nodules of indeterminate nature
on CT/PET-CT.
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3aXBOPIOBAHHS, SIKE XapaKTEPU3Y€EThCS PEIUIUBYIOYMMH HEKPOTUYHUMHU 3MIHAMU B
migmkipHii xuposii kniTkoBuHI (IDKK) Ta ypakeHHsSM BHYTpPIIIHIX OpraHiB.

[lepi 3ragku po BorauieBy auctpodiro [1KK 3 mokanizaiiero By3miB B TUIISHII
BEpPXHIX 1 HWKHIX KIHILIBOK, MOJIOYHMX 3aJI03 Ta OOJM4YYs IOB sA3aHl 3 iMeHeM B.
[Ideridbepa (1892p.). B 1925 pomi Bebepom @.B. OyB 3ampornoHOBaHU TEpMiH
"peruanByr0uMil By3nyBatuid maHikymiT", a B 1928 poui Kpicuen I'.E. neranizyBan
XapakTep KJIIHIYHOI CHUMITOMATUKH 3aXBOPIOBaHHS 1 BHU3HAUMB WOr0  SIK
"perUANBYIOYMI TUXOMAaHKOBUIN HEeHarHororounii nmaHikymit". I. bpimr B 1936 porri
3anponoHyBaB TepMiH "xBopoba [lderidepa-Bedepa-Kpicuena".

[3-3a HemocTaTHRO1 00i3HaHOCTI JikapiB 3 XIIBK piBeHb cBO€9acHOI MiarHOCTUKA
Ii€1 TATOJIOTI 3aJUINAETHCA HUBBKUM. TakK, 3a OCTaHHI JNECATHIITTA y CBITOBHX
MEJIMYHHUX BUAAHHSIX OIMMCAHO JeKiIbKa coTeHb BumaakiB XIIBK [22]. B kminiii Meiio
BIIPOJIOBXK 28-pI4HOTO MEpioy OyJI0 BUSBJICHO Ta MiATBEpkKeHO ymiie 30 BUMaAKIB
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XIIBK, B bpasunii BnponoBx 20 pokiB cepen 35 BUSABICHUX BUMAAKIB Juie y 6 0yio
MiATBEP/KEHO J1arHo3 maHikymity [24 ]. Haifuacrime xBopitoTh >KIHKH (75%)
IepEeBaKHO MOJIOJIOTO 1 CepeIHbOro BiKy [1, 15].

Jloci Hemae B1IOMOCTEH 111010 pacoBOi CXMJIBHOCTI JI0 3aXBOproBaHHs. [Hhopmartis
npo reorpadiuny nomupenicts XIIBK € oomexeHoro. TuM He MeHIIIe, 3aXBOPIOBAHHS
BUSBIISIETbCSL B 0ararbox KpaiHax CBITYy, IO CBIAYUTH MpPO HOro TmII0OAIbHY
IPUCYTHICTb, X04Ua 1 B OOMEXEH1H KUIBKOCTI BUIIAAKIB [26].

ETtionatorene3. Ha croronni BifCyTHS €IWHA KOHIEMINS IIOAO €TIONOTii Ta
natoreHedy XIIBK. IcHye nymka mpo iMyHOMATOJIOTiUHY MPUPOAY 3aXBOPIOBAHHS,
MPOBOKYIOUMMH  (haKTOpaMH SIKOTO MOXYTh OyTH TepeHeceHi 1HQeKilH1
3aXBOPIOBaHHS, TPAaBMHU, OKUPIHHS, MATOJIOTIS TMEYIHKH 1 MiANUTYHKOBOI 3allo3H, a
TaKOX MpernapaTy Opomy 1 Hoay touio [25]. BizoMo, 1o K0KeH 4eTBEPTHIl BUMAI0K
XIIBK noegHyeTbest 3 ayTOIMyHHUMH 3aXBOPIOBaHHSIMHU, CEpell AKUX CHCTEMHHI
YEepBOHMI BOBYAK, CKJIEPOAECPMIsl, PEBMATOITHUIN apTPUT, 1€PMATOMIO3UT, XPOHIUHHIMA
ayToIMyHHUU renaTurt [16].

B nmatorenesi 3aXBOpIOBaHHS BaXJIMBE MICIIE HANICKUTh T-KIITUHHHUM PEaKIIisiM Ta
cunte3y iHTeprneikina-2 (IL-2), ramma-intepdepona (IFN- vy) [25, 26]. Tak,
nigBuieHHs cuHTe3y IFN-y cnpusie iHiiamnii npoaykiii Makpodaramu rnpo3anajibHUX
MeJiaTopiB, 30KpeMa, (aktopy Hekpo3y nyxiuH-o (TNF-0) siki, B cBoro uepry,
1HYKYIOTh JIeT€HEepaTUBHI MPOIIECH HA PIBHI JKUPOBOI TKAHUHU [26].

BaxuBe Mmiclie B MaTroreHe3l HAJIECKUTh MOPYIICHHSM MPOIECIB MEPEKUCHOTO
OKHCJICHHS JIMIIB 3 HAKOMMYEHHSM B TKaHWHAX TOKCHUYHMX MPOIYKTIB OKHCIICHHS,
AK1 CIPUSAIOTH MOCUJIEHHIO JIET€HEPAaTUBHUX IMPOLIECIB HA PIBHI KIITUHHUX CTPYKTYD,
a TaKOX 1HIIANii HUTOMI3y. € MOBIIOMJIEHHS IIOJ0 BUCOKOTO PIBHS IUPKYJIIOOYMX
iMmyHHuX kommuiekciB (LIIK), sxi copustors mnocuineHHio ymkomxeHHs [DKK.
Himeuskumu nocninnukamu BussieHa npu XIIBK mytanis rena TNFRSF1A (R92Q,
T50M), 1o acoritoeTbes 3 miaBUIIeHUMH TUTpamMu TNF-q.

3arayiom B matorene3i XIIBK Mo)kHa BUIITMTH HACTYITHI IPOBIAHI MEXaHI3MU:

- XpoHIiuHy aucperyssmito imyHHoi BianoBial B IDKK. [Tpu nboMy BaxIMBy poiib
BIIIrparoTh akTuBamis Makpodarie 1 T-miMQONUTIB, HAIJIUIIKOBA IPOIYKILS
npozananbHux wmemiatopiB (TNF-o, IL-1B, IL-6) Ta nokanbHE YIIKOIKEHHS
aguIonuTiB [5].

- TICTONATOJIOTIUHI 3MIHU. Y JEAKUX IAIiEHTIB CIIOCTEPITA€ThCS ITiIBUIIICHUIN
pisenb LK, 1110 Bka3zye Ha MOKIJIMBY IMyHOJIOTTYHO OMIOCEPEAKOBAHY peakilito [14].

Kuiniyna cumnromMaTuka. 3aXBOPIOBAaHHS NPOSBISETHCS MIBUAKHUM PO3BUTKOM
By3imiB B IDKK miamerpom Bim 1-2 10 5-6 cM 3 mepeBaxHOIO iX JIOKai3ali€0 Ha
HIKHIX Ta BEPXHIX KIHIIBKaxX, pialle Ha >KUBOTI, TPYJIHIA KT Ta oOiauyuyl. Sk
MPaBUIIO, BIPOJOBXK EKUTBKOX TH)KHIB BY3JIHKH PO3CMOKTYIOTHCS, 3aJIUIIAIOYH
xapakTepHi "Omroauenoaion1" 3anaaiHHs mkipu BHacaiok arpodii IDKK.

B 3anmexnocti Bix (GopMu By3la BUAUIAIOTH BY3JIOBY, OJSIIKONOAIOHY Ta
iHpineTpaTuBHy (opmu. Tak, mpu By3noBid (Gopmi By3JIM UITKO BIAMEKOBaHI BiJl
OTOYYIOYOi TKAaHWHHU, iX 3a0apBIEHHS 3MIHIOETHCS BiJl KOJIbOPY HOPMAIbHOI TKAHUHU
710 SICKPaBO-POKEBOTO, a IIaMeTP YIIUTbHEHHS KOJIMBAETHCS Bl JEKUTHKOX MUTIMETPIB
710 5 1 Oinmpine cantuMeTpiB. bisimkomoioHa pi3HOBUIHICTE € HACHTIAKOM 3IIUATTS
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OKpEMUX BY3JiB B HIUIbHOENACTHYHI. [[71s1 1H(DIIPTPaTUBHOTO BapiaHTY XapaKTEPHOIO
03HAKOIO € TI0siBa (DIIyKTYallii B 30H1 OKPEMHUX BY311B 400 KOHTJIOMEPATIB, IPH MPOPHUBI
SKUX BUJIUIAETHCS Maca »KOBTyBatoro 3adapmieHHs [10]. OnHak, BUIUICHHS TPbhOX
KJIHIYHUX (POPM € YMOBHHM, TaK SIK Y JIEIKUX BUIAJKAX CIIOYATKy MOKE BUHUKHYTU
By370Ba (hopMa, NpH SKIH y MOAATBIIOMY PO3BUBAIOTHCS KOHTJIOMEPATH BY3JIB Ta
iH}inpTpaTUBHI ymubHeHH [19]. Bci dopmu BucumiB Oosrodi mpu Mmajbnarii Ta
MAalOTh JIOKAJIbHY IMiIBUIIECHY TEMIIEPATypy.

Kniniyna kapTWHa 4YacTO MOXKE HarajJyBaTH MOYaTOK TOCTPOro iH(EKIiHOro
IPOLECY: HE3MyXKaHHs, TOIOBHMH Oib, Gebpubaa Temneparypa (37-40°C), mianris
Ta apTpairis. TpUBaIICTh XBOPOOU BapitOETHCS Bi JEKUTBKOX THIKHIB JI0 JEKIITHKOX
pokiB. Ilepebir Moxke OyTH AOOPOSKICHUM 1 OOMEXKYBATHCh JHILIE IIKIPHUMHU
nposiBamu. [Ipu mkipHo-oOMexeH1it popmi, BIIOMIH K "peluanBy0unii (peOpriIbHUMA
HETHIMHUHI MaHIKYT", XapaKTepHUMU KIIIHIYHUMH O3HAKAMH € MIPEKCis, MaHIKYJIT Ta
CXHJIBHICTb JI0 peUUIuBY0UOro nepeodiry [13].

[Ipu cucremHoMy BapiaHTi 3axBOprOBaHHsS BifAOyBaeTbcs 3anmydeHHs [DKK
3a04epEeBHHOI JUISTHKHA, TaK 3BaHUM Me3eHTepiaibHUHN maHikymT [8, 9, 11, 15, 30,
31].3rigHO JaHMX HayKoBUX myOmikaiii, y okpemux mamieHTiB Ha XIIBK
CIIOCTEPITa€ThCS 301JIBIIEHHS Y PO3MIp1 MEU1HKH, [0 CYTPOBOIXKYETHCS M1/ IBUILIEHHIM
piBas ami"otpaHcdepas (AJIT, ACT) rta makrataerigporenazu (JIJII'). Omwucani
BUIAJIKK KPOBOTE€Y 3 BAPUKO3HO PO3IIUPEHUX BEH CTPABOXOAY, CIPUUMHEHHUX
M03arne4iHKOBOIO MOPTAIBHOIO riepTEH3IENO. HaiinomupeHimioro
"T1CTONATOJIOTIYHOIO 3HAXIJIKOIO'" € P13HUM CTYMHiHb MaKpOBE3UKYJISIPHOTO CTE€ATO3Yy 3
ab0 0e3 HEKpo3y TremaTolUMTIB Ta 1H(UIBTPALIEI0 MOHOHYKJICAPHUMH KIIITUHAMH.
BigoMi TakoX BHMNAJKUM CMEpTI, OCHOBHOIO NPHUYMHOIO sKOi Oyna MeYiHKOBa
HEJIOCTaTHICTH [12].

B cBiif vac Opom 1 KokpeiiH BUCYHYIIH ToTe3y U010 )KUPOBOi METaMOp(o3H, 10
MOX€ BIIOyBaTHCh Ha PiBHI 0araThoxX OpraiB 1 cucteM. Y maiieHTiB Ha XIIBK
BUSIBJISIIOTh ~ KJIIHIYHI ~ O3HAaKM TMAHKpeaTuTy, Hedpomarii, 0 He 3aBXIu
CYTIPOBOKYIOTHCS HIKIPHOIO CUMIITOMATHKOIO. MosxnBe YpaKEeHHSI
MEePUBICLIEPATHLHOTO KUPY B TMEpUKap/ii, IMJEBPi, CATbHUKY Ta Oprki. YpaKeHHs
YepeBHOI MOPOKHUHH MOKE BKITFOUATH PETPONIEPUTOHEATLHUMN MMAHIKYJIIT, BY3JIyBaTUN
ME3EHTEepUT, a00  PETPaKTHIBHUN  ME3eHTEpUT Ta  abcCllecH  CEJIe31HKH.
Me3eHTepialbHUl MaHIKYIIT MOXE MPOSBISATUCH BIAUYTTSM TMEPEMOBHEHHSA Ta
OOJIIOYOCTI B JKMBOTI @ TAaKOX KHIIKOBOIO HEMPOXIAHICTIO. € MOBIIOMIIEHHS PO
BUIMAJIOK YPAXXEHHSI 1IEOKOJOHY 3 TICTOJIOTIYHUMH 3HaxXiIkaMu JIOOYJISIpPHOTO
JTIM(}OTICTIONUTAPHOTO MAHIKYJITY, Jino@arajibHUX IPaHyIbOM Ta TIITUOOKOI BUPA3KU
CIIMNOi KHILKK, OTOYEHOI TpoMOOBaHMUMH cyauHamu. OmnucaHa MaKpOCKOIYHa
KapTuHa, noji0Ha a0 xBopoOu KpoHa, 3 MOTOBUIEHHSM CTIHKM CJINOi Ta
TEPMIHAJIBHOTO BIAJAUTY KIyOOBOi KHIIKH, BEJIWKOK BHUPA3KOI CIINMOI KHIIKH,
MTOKPUTOIO (h1IOPHUHOM, a TAaKOXK 3alajJICHHS Ta CTEHO3 1JICOICKAIbHOTO Ki1amaHa. [Ho/I1
BUSIBJISIIOTBCST  METIACTHHIT, TUICBPUT Ta IUIEBpaldbHUN BuUMiT. CHOCTEpIraloThCs
MHOXUHHI BY3JIUKH B JIET€HSIX, MPHU TICTOJOTIYHOMY JOCTIIKEHH] SKUX BHSBIISIIH
1HOUIBTpaIlil0 MHUCTUMH  KIITHHAMH B  QJIbBEOJAPHUX MPOCTOpax. Takox
B1JI3HAYAIOTHCS OCTEOJIITHYHI YpakeHHs KicTOK [1]. Bim3HadeHi mopyieHHs Ha piBHI
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CUCTEMH KpPOBOTBOPEHHS, II0 TMPOSBISIIOTHCS NPUTHIYEHHAM (PYHKIIOHAIBHOT
aKTUBHOCTI TPHOX IAPOCTKIB KPOBOTBOPEHHS 1 CYHNPOBOKYIOTHCS aHEMIUHUM,
JIEUKOTICHIYHUM YU TPOMOOIIUTONCHIYHUM CHHAPOMOM. Y OKpEeMHUX TaIll€EHTIB
BUSBIISIIOTh  MAHIUTONEHIYHUNA  CUHAPOM.  MI€JOIUCIIIACTUYHUN  CHHIIPOM
3yCTPIYa€ThCs BKpaM PiJIKoO.

Y 0GaraTh0xX 3aKOpJIOHHHUX HAyKOBHH IyOJIKaIisX OINKMCYEThCS CXUIBHICTD
namieHTiB Ha XIIBK 10 remopariyHux ycCKJIaJHEHb. 3 HaWOUIbIIOW HWMOBIPHICTIO
MPUYMHOIO TEMOPATIYHOIO IIaTe3y MOKE BUCTYNAaTH Ha0yTa KOaryJomnaris, 3yMOBJICHa
ypa)XE€HHSIM TEYIHKH 31 3HIKEHHSIM CHHTE3y renaroruTtamu npotpomodiny V, VII, IX
Ta X-11a3MEeHUX (PaKTOpiB 3TOPTAHHS KPOBI.

XIIBK moe matu rocTpuid, TATOCTPUI Ta PELUIUBYIOUHIA XapakTep mepeoiry.
loctpuii mepedir B KIIIHIYHIA MpaKTULl 3yCTPIYAETHCA PIOKO, TPU  IBOMY
IHTOKCUKAIIHHUN CUHAPOM IIBUAKO HApOCTAE, TEMIEPATYypa TUIA TEKTUYHOrO THILY,
BUPAXEH1 MIAJTTYHUN 1 MOJIApTPAITIUHUNA CUHIPOMU. 3HUKEHHS P1BHS TEMIEPATYPH
MICTsl 3aCTOCYBaHHSI aHTUOIOTHKIB Ta TIIOKOKOPTUKOIIIB HE BiIOyBaeThcs. Pemicis
HACTYTAE PIAKO, 3 KOXKHUM HOBUM PELIUIMBOM 3araJIbHUM CTaH IMalli€HTa MPOrpeCUBHO
MOTIPIIYETHCS 1 YACTO 3aKIHUYETHCS JIETAIIBHO.

[Ipu migroctpoMy mnepediry XBOpoOM CIIOCTEPIraeThCs BUPAKEHICTh 3arallbHUX
CUMIITOMIB 3 MIJBUILIEHHAM (hePMEHTATUBHOT aKTUBHOCTI MEYIHKU, JIEHKOIIUTO30M Ta
3poctanHsM piBHA LLIOE, a Takox pe3ucTeHTHICTIO 10 papMaKoTeparii.

XpoHIYHUI XapakTep TMepediry Bi3HAYAETHCS CHPHUITIMBAM TPOTHO30M,
TPUBAIUMHU PEMICIIMU 1 pIAKAMH penuauBamMu. 3 OOKy BHYTPIIIHIX OpraHiB
MaTOJIOTIYHA CHMIITOMAaTHKa B TIEPEBAXKHIA OUIBIIOCTI BHUMAAKiB BiAcyTHS. [lpum
010XIMIYHOMY JTOCIIJIKEHI KPOBI BUSABIISIIOTHCA O3HAKU MOPYIIEHHS (PYyHKIIOHATBHOL
AKTUBHOCTI MEYIHKHU.

Kniniyauit giarno3 XIIBK moBuHeH 0a3yBaTHCh Ha XapaKTepHHUX O3HaAKax
KJIIHIYHOT CHMIITOMATUKH (HasBHICTh OOTFOYUX MIIIKIPHUX BY3J11B B IUISHII KIHI[IBOK
1 Tymy0a, TUXOMaHKa 1 CXWJIBHICTh J0 PEIUIMBIB), a TaKOXK JAHUX TICTOJIOTIYHOIO
JOCTIKEHHsT OionTaTy By3na (BUABJICHHS MOPQOJIOTIYHUX O3HAK JOJBKOBOTO
MaHIKYJITY).

AJIropuTMm npoBeaeHHs JudepeHniaabHol giarHocTuKH. OCKIIBKY I11J1a HU3KA
3aXBOPIOBaHb MOXKE MPOSABIATUCH KIIHIYHUMH O3HAaKaMU MaHIKyJIiTa Ta IMITYBaTd
XTIBK, nHeoOximHe mpoBeneHHS audepenmianbHoi miarHoctku Mk XIIBK Ta
IHIIMMHU BaplaHTaMu NaHIKyIITIB [2]. YCcOimHICT, B MPOBEACHHI TudepeHianbHOoT
JIarHOCTUKH, B MepIly yepry, Oyjae 3ajiedaTH Bl PETeNbHO 310paHOr0 aHAMHE3y,
oTpuMmaHoi 1HQopMarllii MmMOA0 TNEPEHECEHUX CIAJKOBUX 3aXBOPIOBAaHb, OIIHKU
OTPUMAHUX JAHUX NpHU 00 €KTUBHOMY OOCTEKEHHI, JIA0OpaTOPHOI J1arHOCTUKH, a
TaKOX  BUSBJICEHUX  XapakTepHUX MOP(OJOTiYHUX  O3HaK. 3TIHO  JTAHHUX
ricToMop¢oJIOriYHOI KapTUHU BUAUIAIOTH CENTalIbHI 1 JIOOYJsipHI maHikymiTu. [lpu
CeNTAJIbHUX TMaHIKyJITaX 3amajbHI MPOLECH NEPEBAKHO JIOKAMI3YIOThCS MIXK
KUPOBUMH JOJIbKaAMH, TOJI1 SIK TIPH JIOOYJIIPHUX — O€3MOCEePETHBO B CAMUX JKUPOBUX
noJsbkax [28, 29].

Jlo maHiKyJiTiB, MO0 TOTPEOYIOTh MPOBEACHHS NU(PEPEHINAIBHOI T1arHOCTUKA 3
XIIBK BimHOCSATHCSA: By3dyBaTa epuTeMa, HamkipHa (opma BY3JIHKOBOTO
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noJiapTepiita, JMOAEPMATOCKIEPO3, MAHKPEATUYHUN MpoidepaTuBHO-KIITHHHHMI
NaHIKYJIT, eputeMa bazena, Hetiponinomaros (xBopoOa JlepkyHa) To1o.

BysnyBata eputema (BE) — momierionoriuauii HecneniyHui iMyHO3anaabHUN
CUHApPOM, IO YacTO BHUHHMKAE Ha TI1 ayTOIMyHHUX 3aXBOPIOBaHb, 3JIOSKICHHX
HOBOYTBOPEHb, NPH  HecnenupiyHOMYy BHUPa3KOBOMY KOJIITi, CapKOifno3i, XBOPoOi
Kpona tomro. Epuremarosni By3nu (EB) nepeBakHO JT0OKai3yrOThCs HAa TOMUIKAX, B
JUJISHII KOJITHHOTO Ta TOMUJIKOBOCTOIMTHOTO ¢yriio0iB. Tunosum 11 BE € Binnosigna
KOJIbOpPOBa JAMHAMiKa 3 OOKy MIKIpH: B YEPBOHOTO JO0 OPaH)KEBO-3€JIEHOTO
3abapBnenHs. [Ipu oMy BE moOBHICTIO perpecyioTh i HE 3aJIMINAIOTH MICHs cebe
aTpo(iYHUX 3MiH.

JloGposikicHa ¢opma momiapTepiiTa — HAIIKIPHUN BY3JIMKOBUN MOJIiapTepiiT
MPOSIBIISIETHCST BY3JIMKOBUMHU 1 BY3JyBaTUMH 1H(UIbTpaTaMu 1aMETPOM B JEKIIbKa
CaHTUMETPIB, 5Kl 30€pIraroThCs BOPOJOBXK JCKIIBKOX TH)KHIB 1 MatOTh TEHJIEHLIIO 0
dbopmyBaHHs Hekposy. IIpu TiCTOJOTIYHOMY JOCTIKEHHI BUSBIISIIOTH O3HAKU
HEKPOTHU3YIOUOTO aHTIiTy B CYAMHHIN CITI IKipH [23]. 3aXBOPIOBAHHS MPOSBIISAETHCS
CITYaCTHM JIiBEJIO.

[Tankpeatuynuit mposiepaTuBHO-KIITUHHUN MMAHIKYJIT, SKUH PO3BUBAETHCS MPHU
3MIOSIKICHUX 3aXBOPIOBAHHAX — JiMdoMax, JIeMKeMisX Ta I1HIIMX 3aXBOPIOBAHHSX,
MPOSIBIISIETHCST HEKPO30OM KUPOBOI TKAHUHH, TlaTiHOBUM HEKPO30M. XapaKTepHUMU
KJIIHIYHAMHA TIPOSIBAMU € PEHUAUBYIOYl BY3JIMKH YEPBOHOTO KOJBOPY Ha Tl
JMXOMaHKH, TenaToCIUICHOMeTalii, TiM¢a eHonaTIi, MaHIIMTONEHIi Ta Koaryjaonarii.

[Tankpeatnynuii naHikyJiT. KillHIYHAa cHMITOMarMKa cX0oXa Ha Taky SK MpU
XTIIBK. [liarHoCcTHKA IPYHTY€ETHCA HA KITHIYHUX JAHUX 3aXBOPIOBAHHS MAILTYHKOBOT
3a5103d  (AaHKpPEaTUT, HOBOYTBOPEHHS MIAUUIYHKOBOI 3aJ03M), IM1JBUIIEHHS
KOHLIEHTpauii (epMeHTIB (JIiMa3u, aMula3d) Ta HEKpo3y HNiAmKipHOro xupy. llpu
TICTOJIOTIYHOMY JOCHIKEHHI BU3HAYAIOTHCSI BOTHHIIA )KUPOBOTO HEKPO3y [21].

By3snyBatuii BackyqiT, NpHU SIKOMY HasiBHI HIAMIKIPHI BY3JIM 3 MEPEBAXHOIO iX
JIOKATI3alli€l0 Ha CTETHAaX 1 TOMIKax. By3nu mIiibHI, 1HOAI OOJOYl, CIOYATKY
YEpBOHOTO 3a0apBJICHHS, TI3HIIIE CUHIONTHOTO, CXWJIbHI JI0 PO3Maay 3 YTBOPEHHSIM
BHUPaA30K. XBOPIIOTh MEPEBAKHO KIHKH.

[Tpu By3m0Bi#t dopmi xBopoOu Jlepkyma xapakTepHi MHOXKHHHI KUPOBI BY3JIU B
ITKK po3mipom Big 0,5 10 10 cMm, 1risipHI 1 601r091 py najbnanii. Jlokasizaris By3iiB
MEepPeBAXHO B JUISHIN MEpeArunydYs, Iuieda 1 TyiayOa, BHSBISIOTECS Y 0CI0 3
MOPYUIEHHSIM OOMIHY PEYOBMH UM EHAOKPUHHOI CUCTEMHU (OXKUPIHHS, TIIOTUPEO3,
MOPYUIEHHS MEHCTPyalbHOrO LHMKIY Towo). s miarHocTUkM XBOopoOu Jlepkyma
crienu(piyHUX TECTIB HE Po3poOseHo. J[iarHO3 CTaBUTHCS METOJOM BUKIHOUYEHHS
THIIMX 3aXBOPIOBaHb 3 MO110HOIO KJIIHIYHOIO CUMIITOMATUKOIO.

[TigmkipHuit ninorpanysiaemMaTo3 [ OTTpoHa NposBISE€THCS CIOHTAHHOKO BUCUITKOIO
IIIJTBHUX BY3JIB 3 iX JIOKQTI3alll€l0 B JUISHIN HWKHIX KiHIIBOK. Illkipa Ham HUMM
rinepeMoBaHa, a caMi BY3JIM CXWJIBHI 10 PO3M SIKIIIEHHS Ta PO3MaIy.

[Tpu yurinbHeHiit eputemi bazeHa TyOepkysb0o3HOI €TIOJNOTIi CIOCTEpIraeThes
YPaKEHHSI CYJIUH MiAIMIKIPHOI KUPOBOi TKaHWHU. By3nu oBanbHOI (opMu, MIUIBHI,
PO3MIPOM Yy BEITUYMHY CIUBU 3 MEPEBAKHOIO X JIOKAII3AIIEI0 B TIISHII TOMIJIOK.
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Jlinoinuuit HEeKp0oOi103 HaifuacTiIle CIOCTEpPIraeThes y JKIHOK, sSIKi XBOPIIOTh Ha
IyKpoBuii aiabet. Jlokasi3oBaHWM JIIMOiN03 3YMOBJICHHH TEPBUHHO BHHHUKINMHU
CYIMHHUMH TIOPYIICHHSIMU. B NiJISHII TOMIJIKH, KUCTI, CTETHA BUSBIISIIOTHCS OJISIIKA
MOJIIIUKIIYHOIT (POPMH, OPaHKEBO-KOPUYHEBOT'O KOJIBOPY 3 3aMalaHHsIM B IIEHTPI.

bararonieHTpaqbHM  JIIIOMATO3HUM  CKJEpPO3, CIPUYMHEHHH  BEHO3HUM
TpOMOO30M, MpPHU SKOMY B TMIJAMIKIPHIA OCHOBI 3 SBJISIOTHCS IIUJIbHI BY3IH 3
HE3MIHEHOIO HaJl HUMH HIKIpow. By3au MoOSBIAIOTECS B PI3HUX AUITHKAX TyJyoOa i
KIHIIIBOK, PO3MIPH 1 iX KUIBKICT MOCTYTIOBO 30UIBIIYIOTHCS.

AJITOPUTM NpoBeieHHs Tepanii. EQexTuBHI TepaneBTUYHI CTpaTerii JTiKyBaHHS
XIIBK mo kinmsg He Bu3HaveHi. Ha cboromHi BifcyTHI JaHi MIOAO0 TOPIBHSUTHHOI
XapaKTePUCTUKHU €PEKTUBHOCTI PI3HUX MpemapaTiB, siki BUKOPUCTOBYIOTH B JIIKYBaHHI
XTIIBK.

[Ipy rocTpoMy Ta WIATOCTPOMY  XapakTepi mepediry  3aXBOPIOBaHHS
3aCTOCOBYIOThCS TitokokopTukocTepoian (I'K) Ta mmurocraruuni npenapatu (LII1),
30kpema mukiodocdad, Merorpekcar, azationpud. OJHAK HA CHOTOJHINIHIN JICHb
HEJIOCTaTHhO JIOKA30BOI 0a3u MO0 iX eQeKTUBHOCTI. BBaxkaeTbcs HaWOLIBII
JOLIUIBHUM TIPU TOCTpoMY Tiepe0iry 3axBoproBanHs npuszHaueHnusa ['K 1 LI B cepeanix
TepaneBTUYHUX f03ax [1, 3, 17, 18, 20]. 3aBasiku BIPOBaKEHHIO IMyHOCYTIPECUBHUX
MpenapariB BAAETbCS 3HU3UTH 103y CTEPOIAIB Ta JOCATTH Kpallux KIHIYHUX
pE3yibTaTIB.

OnHak, rITIOKOKOPTUKOCTEPOIIN 3alIMINAI0ThHCS MpenapaTaMu nepioi jgiHii. Cepen
HUX TPEJIHI30JIOH 1 METWINPEIHI30JIOH € Tpenapatamu BuOopy. st mpeaHi30J0Hy
noyaTkoBa Ao3a ckiaaae 0,5-1 Mr/kr/no0y (mepopaibHo). ¥Y pasi TSIKKOTO XapakTepy
nepediry  3aXBOPIOBAHHS ~ 3aCTOCOBYETHCSI ~ BHYTPIIIHHOBEHHE  BBEJICHHS
METUJIIPEIHI30JI0HY | I/neHp BOpoaoBk 3 AHIB (IMydbc-Tepamis). Bnpoaosx Micsiis
no000Ba /1032 TMOCTYNOBO 3HUXKYETHbCS 10 PIBHSA MIATPUMYIOUOi i MOCTIHHUM
koHTpoJieM AT, Tiikemii Ta CTaHy UTYHKOBO-KHIIIKOBOTO TPAKTY.

B pa3i HemepeHOCMMOCTI  TJIFOKOKOPTHKOCTEPOINiB, albTEPHATHUBOI €
3aCTOCYBaHHS IMYHOJENPECAaHTIB — TMpenapariB japyroi jdiHil [26]. OcHOBHHUMH
MOKa3aMu JI0 iX 3aCTOCYBAaHHS €: 4YacTl PEIUJANBU 3aXBOPIOBAHHS, BUHUKHEHHS
YCKJIQJHEHb TP TPUBAJiN cTepoigoTeparii. BUKOprcTOBy€eThCS METOTpEKCcaT B 1031
10-25 mr 1 pa3 Ha THXAEHB TEPOPATLHO a00 MIAIKIPHO. B 0CHOBI MexaH13My HOro Jii
NeXUTh purHideHHs npodidepartii T-B-nmimdborutie [24]. Huknodocdhamin (CyC) —
CUHTETUYHHIN  alNKUTylOYUH areHt, MeTabodIT S[KOTr0 YTBOPIOE HE3BOPOTHI
MDKJIQHITFOTOBI Ta BHYTPIIIHbOJIaHI0T0B1 3mMBKH JJHK, 1110 pu3BOoAUTE 710 artonTo3y
kiitiH. 3rigHo ganux Maprtina CyC (75 mr/aenn) HalOuibil e(EeKTUBHUN NpU
BY3JIOBill ¢opmi cenTaigbHOro maHikymTy [23]. OgHak, npu IIbOMY BIJI3HAYAIUCH
mo0O14HI peakilii 3 00Ky KUIIKIBHUKA [12].

[uknocnopun A (CsA) 3maTHUN OJOKYBAaTH TPAHCKPHIILIKO T€HIB LIUTOKIHIB B
aktuBoBanux T-kmituHax. Ciig 3asHauutd, mo CsA BUSIBUBCSI HaHOIBIII
ebekTUBHUM Tmpu 1UTodaroBoMmy rictionuTapuomy mnaHikymiTi (LI'TI), sxui
BBa)XaeThcsi BakkuM Bapiantom XIIBK i1 XapaKTEPU3YETHCS  JTOOYISIPHUM
MaHIKYJITOM 3 1HQUIbTpaimiero T-XenmepHuX KIITHH Ta TICTIONMHUTAMH, a TaKOX
BOKKMMH  CHCTEMHMMH  TIpOSBAMH 3  TIOJIOPTAaHHOI  HEJOCTATHICTIO,
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riNepTPUTITIIEPUACMI€I0, KOaryJomari€l0 Ta BHCOKHMM pHU3UKOM cmepti. llpu
BukopuctanHi (CsA) HEoOXIAHUI MOCTIMHUN KOHTPOJIb 32 PIBHEM KpPEaTUHIHY Ta
apTepialbHOTO TUCKY 1 piBHEM IIIOK03u KpoBi [28]. Azationpun (1-2 mr/kr/mo0y)
1Hr10y€e mpomidepaniro miMmdonuTiB. [Ipn BHUKOpUCTaHHI a3aTIONPUHY HEOOXITHUIMA
CUCTEMAaTUYHUI KOHTPOJb 3a piBHEM (POPMEHUX €JIEMEHTIB KpOBI, TaK K YaCTUM
noO1YHUM e(PeKTOM MOXKe OyTH JISUKOTIEH1s 1 TpoMOoIuTOoneH s [24].

Oco0mmBO1  yBarm  3aclyrOBYIOTH  JOCHIIDKEHHS  MOA0  €(PEKTHBHOCTI
MikodeHomata mopermry (MMD). MMO® — me 2-mopdoIiHOSTUIOBHI ecTep
Miko(eH010B01 KucaoTu. [lics MpOHWKHEHHS B OpraHi3M BiH MIBUAKO T1IPOTI3y€e€ThCs
70 CBOTO aKTHBHOro MeTabonity. MM® mnoTyXHO 1 CEJIeKTUBHO MPUTHIUYE
iHO3UHMOHOGOCc]aTaeriiporeHasy, BIUIMBAIOYM Ha M[USIX CHHTE3Y MYypHHIB 1,
3pElITO0, HAa aKTUBHICTH JiMpouunTiB. MM® OyB Bnepile cXBajJeHUN 1S T1KyBaHHS
MAalI€HTIB 3 TOCTPUM BIATOPTHEHHSM TpaHCIUIAHTaTa HUPKU, a MOTIM IMIUPOKO
BUKOPHCTOBYBABCSl $IK IMYHOCYNPECHUBHHMI 3aci0 TOpH PI3HUX ayTOIMYHHHX Ta
3anaibHUX 3axBoproBaHHiIX. EdextuBHictTh MM® (2 r/nens) Oyna Bi3HaueHa Y
namieHTiB 3 pakoM Hupku (WDC), mKipHUMH Ta peTpONEepUTOHEATTLHUMU
YpOKEHHAMH TiCJIE Hee(EKTUBHOCTI a3aTiONpPUHY Ta METOTpeKcaTy [24].
[ToBimoMIIEHHST TIPO MIBUJAKY Ta JI€EBY TEpaneBTUYHY BiAnoBiapr HAa MM® came y
namienta 3 XIIBK 3 ypaxkeHHSIMH WIKipH, CUCTEMHUMH CHUMIITOMaMH, aHEMIEIO Ta
apTPUTOM BIIEpIIIE MTPO3BYyYan y poboTi ba3kan ta iH. [4].

[3-3a Baxkkoro nepediry XBopoOH, pe3UCTEHTHOCTI JI0 TNIFOKOKOPTUKOCTEPOI/IiB Ta
LIUTOCTAaTUKIB MPU3HAYAIOTHCS O10JIOTIUHI MpenapaTtd, 30kpema iHrioitopu TNF-o:
agammyma0, iHpaikcumad. Jloeneno, mo TNF-o npoaykyerbcs T-kmiTuHamu, a
peuentopu TNF-a 3 BUCOKOIO CITOPITHEHICTIO MEPEBAKHO €KCIPECYIOTHCS AKUPOBOIO
TKaQHWHOIO, MEYIHKOI0, M'S13aMH, KUIIIKIBHUKOM Ta HUpPKaMmu. T-KIITUHM 3aydeHi 10
pannboi cranii XIIBK, Tomy Moxke OyTH IOLIIBHUM BUKOpUCTaHHS aHTH-TNF-o
npenapariB s ii JikyBaHHs.  IIlomo iX 3acTocyBaHHS Ha CHOTOJIHI JyXe Majo
KJIIHIYHUX CIIOCTepekeHb. ONrcaHo MO3UTHBHY BIMOBIIL HA 1HGIIKCUMAO y MailieHTa
Ha XI1BK 3 migmkipHum 100yasspHUM MaHIKYJIITOM, 31 CKIEPO3yIOYMM ME3EHTEPUTOM
ypakeHHsIM opOiTH Ta Oproki. Y Malli€HTa 3 MAMKIPHUM Ta OpOiTaIbHUM aHIKYTITOM
€ TIOBIIOMJICHHS TIPO JIOBTOTPUBAIIy II€BY BIiANOBIAb Ha agamiMmymad. HaykoBux
JI0Ka31B 1MI0JI0 €(PEKTUBHOCTI BUKOPUCTAHHA IHIIWX O10TEXHOJIOTIYHUX TMpEnapartis,
30KpeMa pUTyKcuMaly, abaTarenty Ta Touuiizymaly y marieHTiB 3 XIIBK nemae
[27].

BucnoBku. XI1BK — 3axBoproBaHHSI iIMyHONATOJOTTYHOI IPUPOH, B MATOr€HE31
aKoro BaxiuBe wiciie HanexuTh I[[IK y BHCOKMX KOHIIEHTpalisiX, aKTUBAIlil
Makpodaris 1 JiIMQOIUTIB Ta MOPYIICHHSIM MPOIIECIB MEPEKUCHOTO OKUCIICHHS JIITiIIB.

Hiarnoctuka XIIBK moBHHHA TIpyHTYyBaTUCh Ha JaHUX aHaMHeE3y, KIIHIYHOI
OLIIHKA MHOXXMHHUX MIAIIKIpHUX BY3diB (iX JoKamizamii, po3Mmipy, 3a0apBlICHHS,
CXHJIBHOCTI 10 po3cMoKTyBaHHs 3 arpodieto [1XKK) Ta ricromopdosoriaHoi kapTHHH.

3 w™eroto Bepudikamii XIIBK nHeoOxigHe mnpoBeneHHs audepeHIiaIbHO
JIarHOCTUKHU 3 3aXBOPIOBAHHIMH, OJHUM 13 TPOBIIHUX CHUMIITOMIB SIKMX BHUCTYIIA€
MaHIKyJIT (peBMaTU4HI 3axBOproBaHHsA, xBopobOa Kpona, xBopoOa Jledrpena,
OHKOJIOT1YHI XBOpOOW, JesiKi 1H(EKIiiHI 3aXBOPIOBAaHHS TOIIO). BUABICHHS
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XapaKTepHUX TICTOMOPQOJIOTIYHUX O3HAK — JOOYJISPHOrO MaHIKYNITy 0e3 O3HaK
BAaCKYJIITY Ta BUKJIIOYEHHS 1HIIMX MOJIMBUX MPUYMUH MAHIKYJITY Ja€ MiJACTaBH JJIS
maraoctuku XI1BK.

3aranpHOoBU3HAHOTO anroputMy JikyBaHHs XIIBK Ha chorojHimHii 1eHb He
icHye. HaiiOinbia e(eKTUBHICTh CIIocTepiraeThes Bij 3actocyBanHs ['K B moeananHi
3 HII. ¥V pa3i pe3sucTeHTHOCTI 10 HUX HEOOXIJHO BHPIIIYBAaTH MUTaHHS II0OJ0
MOKJIMBOCTI 3aCTOCYBaHHs O100T1uyHUX mpenapaTiB-iHrioiTopis ®HII-a.
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TEOPETHUYHI NIJIXOAU 1O BUBYEHHS BIIJIUBY
CTPECOI'EHHUX ®AKTOPIB BOEHHOI'O CTAHY HA
IICUXOJIOT'TYHY CTIMKICTH ITPAIIIBHUKIB
HAIIIOHAJIBHOI NOJIIII YKPATHU

Konaparenko Autina AHjapiiBHA,
31M00yBavKa BUIIOT OCBITH 3a criemiabHICTIO «IIcrxomoris
HarmionansHuil yHIBEpCUTET HUBLILHOTO 3aXUCTY Y KpaiHU

Ha3zapos Ouer OnekcanapoBuy,

KaHIUAAT TICUXOJIOTIYHUX HAYK, Ipodecop

npodecop kKadeapu nMcuxosorii AisUIbHOCTI B 0COOIUBUX YMOBaX
HanionansHu#l yHIBEpCUTET LUBUIBHOTO 3aXHCTY Y KpaiHU

[loBHOMacmiTabHa BiiHA B YKpaiHl ICTOTHO 3MIHWJA YMOBU Hpo¢eciitHOi
nisibHOCTI  mpariBHUKIB  HamionaneHoi momimii  Ykpainu. OKpiM  BUKOHAHHS
TPAJAMIIITHUX MPABOOXOPOHHUX (YHKIIINA, MOJIIEHCHhKI 3aydaroThCsl JO €BaKyarlii
HACeJICHHS, JJOKyYMEHTYBaHHS BOEHHHUX 3JIOUMHIB, 3a0€3MEUYEHHS MPABOMOPSJIKY Ha
JICOKYTIOBAaHUX TEPUTOPISIX Ta BUKOHAHHS 1HIIMX 3aBJlaHb, 3YMOBIICHUX IPaBOBUM
PEKMMOM BOEHHOTO CTaHy. Sk 3a3Hauaroth [. Burischkuii Ta A. TpemOenbkuid, BiliHa
CYyTTEBO PO3IIMPHIIA MMOBHOBaXK€HHS HarionanpHOI MOMIIIi Ta MiABUIIKIA PIBEHb
npodeciitHoi BiAMOBINanbHOCTI ii mpariBHuKiB [1]. Ananoriuno V. Sokurenko Ta W.
Jarczewski HaronouryroTh, 10 HOBI YMOBH CITY>KOU CYIPOBOJIKYIOTHCS 30TbLIIEHHSM
HAaBAHTAKEHHS, PO3IIMPEHHAM (DYHKIIOHAIBHUX OOOB'A3KIB 1 HEOOXIJHICTIO
MpalpoBaTd B CUTYyalllsX TMOCTIHHOI HeOe3neku [2]. 3a Takux yMOB MHUTaHHS
30epexKEeHHs] MCUXOJIOTIYHOI CTIMKOCTI MpaliBHUKIB MONIMIi HaOyBae 0COOJIMBOIO
3HAYEHHS.

AKTYaJIbHICTb JOCIIIJKEHHSI BU3HAYAETHCSI HEOOXIIHICTIO TIMOIIE 3p03yMITH, SIK
caMe CTpecoreHH1 ()akTopy BOEHHOTO CTaHy BIUIMBAIOTh Ha TMCUXOJIOTTYHY CTIMKICTH
nomnechbkux. He3Baxkaroun Ha 3HAUYHY KUIBKICTh TIpailb, MPHUCBIYEHUX
npodecitHoOMy CTpecy, eMOIITHOMY BUTOPAHHIO Ta TICUXOJIOTTYHOMY 3a0€31eUCHHIO
JUSTTBHOCTI TTPABOOXOPOHIIIB, KOMIUIEKCHUN aHalli3 I[bOTO B3a€MO3B'SI3KY TOKH IO
3aJIUIIAE€THCS HEOCTATHBO PO3POOTICHUM.

MeToro mOCHiKEHHSI € TEOPETUYHUN aHaji3 Cy4yaCHUX HAYKOBHUX MiJXOMIB JO
BUBUEHHS BIUIMBY CTPECOr€HHHUX (DAKTOPIB BOEHHOTO CTaHy Ha TIICHUXOJOTIYHY
CTIMKICTh MpaniBHUKIB HarionansHOT momiiii Ykpainu.

AHaJli3 HayKOBOI JIITEPATypPH MOKA3YeE, 10 CyYacH1 JOCIIKEHHSI MOKHAa YMOBHO
00'€eTHATH Y TPU B3aEMOTIOB'SI3aH1 HAMIPSIMHU.

[lepmumii HanpsiM CTOCYEThCS 3MIH y MPOQEeCciiHIf TISTbHOCTI MOMIUEUCHKUX T1]T
yac BiiiHM. HaykoBIli BiJ3HA4arOTh, 110 MMOBHOMACIITA0HE BTOPTHEHHS HE JIMIIEC
PO3IIKMPHUIIO KOJIO CTY>KO0BHX 00O0B'sI3KIB MPAIiBHUKIB MOJIIIIT, @  ICTOTHO M1 BUIIINIIO
piBeHb podeciitHoro pu3uky [1, 2]. BukoHaHHs 3aBJjaHb B yMOBaX MOCTIIHOI 3arpo3u
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KUTTIO, OOMEKEHOTO Yacy JIA MPUHHATTSA PIMICHb 1 BHUCOKOI BiIMOBITATBHOCTI
3aKOHOMIPHO TIOCHJIIOE TCUXOeMolliiiHe HaBaHTaxeHHs. Came Tomy mpodeciiiHa
JISUTBHICTh TOMIIEHCHKUX Yy Tepiofi BOEHHOTO CTaHy PO3TISIAEThCS SK OJHA 3
HaWOIIBII CTPECOTEHHUX cepell Mpodeciili TUMY «JTIOANHA - JIFOAMHAY.

OxpeMy yBary JOCIHITHUKH TPUALUISIIOTH XapaKTePUCTHULIl CTPECOT€HHUX YNHHUKIB,
K1 HaWOlIbpIlle BIUIMBAIOTh HAa IICHMXOJOTIYHMM CTaH MPaBOOXOPOHINB. Jlo HUX
HaJIeXkaTh MOCTIHHA 3arpo3a JXUTTIO, po0OTa Mij] Yac paKeTHUX OOCTPIIiB, B3aEMO/IIS 3
MOCTPAKIAINMH, JTOKyYMEHTYBaHHS BOEHHUX 3JI0YMHIB, 3HAaYyHE CIIy)KOOBE
HABaHTa)XCHHS, HCHOPMOBAHUH PEKUM POOOTH Ta HEOOXITHICTh YXBaJIIOBATH PIIICHHS
B yMoBax HeBu3HaueHOCTi [1, 2]. Ha nHam mormnsa, BU3HAYANbHUM € HE OKPEMHA
YUHHUK, a IX OJTHOYACHUH 1 TPUBAJIMI BIUIMB, SKUH MOCTYTIOBO BUCHAXKYE aalTaIliiHi
pecypcu 0COOUCTOCTI.

Jpyruii HampsiM JOCHII)KEHb MPUCBIYEHHI MCUXOJOTIYHUM HACIHIJIKaM TaKOIro
HaBaHTaXeHHA. |. boTHapeHko Ta A. J[3t0p0Oenb NoB'sI3yI0Th TPUBAJIE ICUXOEMOLIIHE
HaIpY>KEeHHS, BUCOKY BIAMOBIIAJIbHICTh 1 HCHOPMOBAHUH PEXKUM CITY>KOU 3 PO3BUTKOM
eMOIIIMHOrO BHWropaHHs mnomineicbkux [5]. IlomiOHiI BUCHOBKM oTpuManu .
[Tonomapenko, O. 3apiuancbkuit, M. KanamkoBuu ta H. 3apiuancbka, siki BCTAaHOBUIJIH
3B'I30K MIJK IHTEHCHBHICTIO CITy>kOOBOTO HaBaHTAXXEHHS Ta €MOI[IMHUM BUCHAKEHHSIM
npaiiBHUKIB nomiii [6]. BogHouac O. Bopo6iioBa Ta I. OXpiMeHKO 3BepTalOTh yBary
Ha 3HAYEHHS IICHUXOJIOTIYHOI CaMOPEryJiilii SK OJHOTO 3 YMHHHUKIB IMATPUMAHHS
npodeciitHoi epeKTUBHOCTI B yMoBax TpuBajioro ctpecy [8]. ILle mae miactaBu
MPUIYCTUTH, IO HETaTHBHI HACHIIJIKM CIIy)KOOBOI'O CTpecy 3ajexaTb HE JIMILIE BiJ
IHTEHCUBHOCTI 30BHIIIHIX HABAHTAKEHb, a 1 B1 PIBHA PO3BUTKY BHYTPILIHIX PECYPCIB
0COOHUCTOCTI.

Tperiii  HampsiM  00'€lHy€e  JOCHIJKEHHS, MPUCBSYEHI  Oe3MmocepeHbo
ncuxodioriynid criikocri. JI. M. Kapamymika posrisgae ii SIK BaXJIUBY YMOBY
30epexKeHHs TICUXIYHOTO 37I0pOB's Ta mpodeciiiHoi epeKTUBHOCTI (axiBUsg B yMOBax
tpuBanoro ctpecy [3]. O. M. KokyH Ta cHmiBaBTOpU BHU3HAYAIOTh TCHUXOJIOTIUHY
CTIHKICTh SIK IHTETpaJbHy XapaKTEPUCTUKY OCOOUCTOCTI, 10 3abe3neuye e(heKTUBHE
(GyHKIIIOHYBaHHS NMPEACTaBHUKIB pu3nKkoHeOe3neunux npodeciii [4]. Ha nymky O. O.
€snokimoBoi Ta FO. 0. boiiko-by3unb, 11 hopMyBaHHS 3yMOBIIOETHCS B3a€EMO/IIEIO
0COOHCTICHUX pecypciB, MpodeciitHOTO AOCBIAY Ta OpraHi3aiiHO-TICHUXOJIOTIYHUX
YMOB CITy>K00BO1 TIsITbHOCTI [ 7]. OTKe, ICUXOJIOTTYHY CTIHKICTD JOIIJIBHO PO3TIIsSAaTH
K TUHAMIYHUN pecypc, 10 MATPUMYE afanTalliio MOJieNChKUX 10 CKIaJHUX YMOB
CIy0M Ta cripusie 30epeXeHHIO iX MpodeciitHoi ePEeKTUBHOCTI.

[IpoBeneHnii TEOPETUYHUN aHaI3 CBIAYMUTH, IO MpoOJIeMa TMCUXOJOTTYHOL
CTIAKOCT1 TipaiiBHUKIB HarionanpHoi momiiii YKpaiHM € OJIHI€I0 3 KIOYOBHUX Y
Cy4acHUX YyMOBax BOEHHOIO cTaHy. BojgHodac OiIbIIICTh HAsSBHUX JOCIIKECHb
30CepeIKeHa MEPEBAXKHO HA OKPEMUX MPOosiBaX MpodeciiHOro crpecy abo eMoLiiHOro
BUTOpaHHs. HaToMICTh MHUTaHHS KOMIUIEKCHOTO BIUIUBY CTPECOTCHHHX (HaKTOPiB
BOEHHOTO CTaHy Ha IMCUXOJOTIYHY CTIMKICTh MOMILEWCHKUX MOTpeOye MOAAIBIIOrO
TEOPETHYHOTO Ta emmipudyHoro BuBuYeHHA. Came 1€, Ha Hamly JIyMKy, €
MEePCIIEKTUBHUM HAIIPSIMOM MOJANBIINX TOCHIKEHD 1 HEOOX1THOIO MTEPEyMOBOIO IS
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BJIOCKOHAJICHHSI CUCTEMH TICUXOJIOT1UHOTO 3a0e3neyeHHs mpaniBHUKIB HarioHaabHOT
noumii Ykpaidu.
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IMCUXOJOI'TYHI MEXAHI3MHU PECOLIAJIIBAII
HIJJITKIB I3 YUCJIA BHYTPIHIHBO HHEPEMIIIEHUX
OCIb

Ca3zonoBa Ouexcanapa BosiogumupiBua,
3100yBayKa BUIIOT OCBITH 3a creliaibHICTIO «IIcuxomorisy»
HarmionansHuil yHIBEpCUTET HUBLILHOTO 3aXUCTYy Y KpaiHU

Ha3zapos Ouer OnekcanapoBuy,

KaHJIUJIAT TICUXOJIOTIYHUX HAYK, Ipodecop

npodecop Kadeapu MCuXoorii AisUTbHOCTI B 0COOJUBUX YMOBaX
HamionanpHU# yHIBEpCUTET LIUBIILHOTO 3aXUCTy Y KpaiHH

[Ipoliec KUTTEAISNBHOCTI MIUIITKIB 13 YMCJIa BHYTPIIIHBO IMEPEMILIEHUX OCIO
(BIIO) mnoB’s3aHuii 13 panToOBOIO 3MIHOIO 3BHUYHOIO COLIAJIBHOTO CEPEIOBUIIA,
HEOOXITHICTIO ajamnTalli g0 HOBUX YMOB IMPOXXKHBaHHS, 3MIHOIO OCBITHBOI'O
cepeZoBHIIa Ta KoJIa MI>KOCOOMCTICHOT B3a€EMO/II1, a TAKOX MIJIBUIIICHUM E€MOI[IMHUM
HABAHTAKCHHSAM, CIPUYMHCHUM TICPSKUBAHHAM BOEHHUX IMOAINH 1 BUMYIICHOTO
nepeminieHHsl. EdeKTUBHICTh IXHBOTO MOJANBIIOTO PO3BUTKY 3HAYHOIO MIpPOIO
BU3HAYAETHCS MOMJIMBICTIO BITHOBJICHHS COIlaJbHUX 3B’SI3KiB, OPMYBaHHS HOBUX
croco0iB B3a€MOJII1 3 OTOUEHHSIM Ta BUKOPHUCTAHHS TICUXOJOTIYHUX pecypciB. Came
TOMY BHUBYCHHS TICUXOJIOTIYHUX MEXaHI3MIB pecoltiami3alii mmiiTkiB 13 yuciaa BITO
Ha0yBa€e ChOTOJHI OCOOJIMBOI aKTYallbHOCTI, aJ»Ke JO03BOJISIE TIMOIIE 3pO3YyMITH
MPOIIECH IXHBOI IHTETpallii B HOBE COIIAJIbHE CEPEIOBHUIIE Ta BABHAYUTH IICUXOJIOTTUH1
yMOBH €(eKTUBHOTO cynpoBoxay [1, 2].

VY HaykoBOMYy MOMCKypCi pecoliali3ailiio JOUUIBHO PO3TIIAIaTh SK MpoLec
BIJIHOBJICHHSI Ta TEpeOyIOBH CHUCTEMH COIIAJIbBHUX 3B’S3KIB, COILIAJIBHUX POJIEH,
croco0iB TOBEAIHKA Ta B3a€EMOJIi OCOOMCTOCTI y 3B’S3Ky 31 3MIHOI YMOB Ti
KUTTEASUIBHOCTI. Y BUNIAAKY BUMYLIEHOTO MEPEMIIIEHHS LIe¥ mpoLec MoB’ a3aHui 13
MIPUCTOCYBAHHSIM 10 HOBOTO CEpPEOBHINA, BiJHOBICHHSIM MOPYIICHUX KOHTAKTIB Ta
MOCTYNOBUM (OPMYBAaHHSIM HOBUX couiaigbHuX 3B’s3kiB. O. €. biimHoBa posrisaae
COITIaJILHO-TICUXOJIOTIYHY  aJanTallll0  BHUMYIICHMX  MITPaHTIB K  IIPOIIeC
MPUCTOCYBAHHS OCOOMCTOCTI /10 HOBUX CYCIIUJIBHUX YMOB, HOPM 1 CITIOCOO1B B3aeMO/Iii,
10 CYTIPOBOIKY€ETHCS BKIFOYSHHSIM JIFOJIUHU JI0 CUCTEMH COTlIaJIbHUX 3B’ sI3KiIB [1].

Jns migmiTkiB 13 uncina BITO pecortiamizaliis Mae 0co0IMBe 3HAUCHHS, OCKUIBKU
BiIOYBAa€ThCSA HA €Taml aKTUBHOTO CTAHOBJICHHS CaMOCBiJIOMOCTI, aBTOHOMHOCTI,
CUCTEMH MI>XOCOOMCTICHMX BIIHOCHH Ta COLIAJIbHOI 1I€HTUYHOCTI. Bumymiena 3Mina
3BUYHOIO0 OTOYEHHS MOXE YCKJIAIHIOBATH pealli3alilo BIKOBUX MOTPeO, MOB’A3aHUX 13
NPUIHATTAM 3 OOKY OJIHOMNITKIB, HAJIEKHICTIO JO MEBHOI Ipynu Ta (popmMyBaHHSIM
BJIACHOTO MicIls cepen 1HmMX. JlocmimkeHHs comiamizaiii miamiTkiB 13 yuciaa BITO
3BEPTAIOTh YBAry Ha TPYAHOILI BKJIFOUEHHS Y HOBE OCBITHE Ta COLIAJIbHE CEPEIOBHILIE,
3HA4YEHHS B3a€MO/I1i 3 OJTHOKJIACHUKAMHU, YUYUTEIISIMH Ta COLIaIbHOI MIATPUMKH [2].
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BaxxnuBuM MexaHI3MOM IIbOTO TMPOLIECY € COLIATbHO-TICUXOJIOTIYHA aJanTarlis,
gKa Tependadyae BCTAHOBJICHHS MPOAYKTHBHOI B3a€MOJIlI OCOOMCTOCTI 3 HOBHUM
COILIIAJIbBHUM cepefoBullleM. BoHa OXOIilo€e MNpPUCTOCYBaHHS JO HOBUX YMOB,
BCTAHOBJICHHS MI)KOCOOMCTICHUX KOHTAKTIB Ta BIJIHOBJICHHS BITUYTTA OE3IEKHU.
Bumyiiiene nepeMillleHHS MOK€ CYIMpPOBOJKYBATHCS BTPATOI 3BUYHOTO CIOCOOY
KUTTS, TOPYLIEHHSM YyCTAJICHMX COLIAJIbHUX 3B A3KIB Ta MEpPEKUBAHHSIM
HEBU3HAYEHOCTI. Y 3B’SI3KY 3 IIMM BAXKJIMBOTO 3HAYCHHS HAOyBalOTh ajanTalliiHun
MOTEHITiaT 0COOUCTOCTI Ta CIIOCOOM pearyBaHHs Ha 3MiHH [3, 4].

OCKUIBKH y HAIIOMY JOCII/DKEHHI aKIEHT CTaBUTHCS caMe€ Ha IMCHXOJIOTTYHHX
MexaHi3Max pecolianizalii, TO BaXJIUBO PO3ITIISIHYTH PECYPCH, SKi JOMOMAararoThb
MiUTITKY CIIPaBJISITUCA 31 3MIHAMHM Ta 30€piraTi aKTUBHICTh Y HOBUX yMOBax. /o HUX
MO>KHA BIJIHECTH €MOL[IHY CTIMKICTh, 3JATHICTh 10 CAMOPETYJIslli, pe3UIbEHTHICTD,
MO3UTUBHE CTaBJICHHS JI0 ce0€ Ta KOHCTPYKTUBHI CIIOCOOU TMOAOJIAHHS TPYAHOIIIB.
BaxxnmuBuM 30BHIIIHIM pECypcoM € MIATPUMKA CiM’i, OJHOJNITKIB, II€Iaroris,
MICUXOJIOTIB Ta IHIMUX 3HAaYymux oci0. JOCHIPKeHHS COLIalbHOI MIATPUMKH Yy
CTpYKTypl ocobucticHux pecypciB BIIO miarBepixye ii 3HaUeHHS JUIsl MOJOJAHHS
CKJIQJIHUX JKUTTEBUX OOCTABUH Ta BIJIHOBJICHHS IMCUXOJIOTTYHOrO Onaromosryyqus [8].
Boanodac cydacHi MOCHIDKEHHS aJanTalliiHUX pPeCcypciB MIJUIITKIB MOKa3ylOTh
HEOOX1THICTD iX IIJIECIIPSIMOBAHOTO BUBUYSHHS JIJIs ITO0JIAHHS HACTIIIKIB BifiHU [6].

OmuuM 13 BaXKJIMBUX TICHXOJIOTIYHMX MEXaHI3MIB pecolami3aiii € emMoliiHa
caMOperyJisllis, sika OXOIUIIOE 3JaTHICTh YCBIAOMIIIOBATH BJIACHI €MOI[IMHI CTaHH,
PEryJIoBaTH pIBEHb BHYTPIIIHBOIO HAIPY>KEHHS Ta KOHTPOJIIOBATH MMOBEIIHKOBI
peakiii. B ymMoBax BHMYIICHOTO TMEpPEMINICHHS TEPEKUBAHHS BTPATH 3BUYHOTO
CEpelOBUILAd, HEBU3HAUEHOCTI Ta HACIHIJKIB BOEHHUX MOl MOXKE YCKJIaJAHIOBATU
BCTAHOBJICHHSI HOBUX KOHTAaKTIB 1 CIPUATH COILIAIbHOMY BIJCTOPOHEHHIO. 3/1aTHICTh
peryJoBaTH BJACHUM €MOLIMHUNA CTaH CTBOPIOE TE€PEAYMOBU Il OLIbII
KOHCTPYKTUBHOT'O pearyBaHHs Ha TPYAHOUIl, MiATPUMaHHS B3a€MOIi 3 1HIIMMH Ta
MOCTYIIOBOTO BKJIFOYEHHS Y HOBE COIllaJIbHE cepeioBuiie [6, 7].

3 eMOIIIIHOI0 caMOPETyYJISAIIEI0 TTOB’13aH1 KOIMHT-CTPATerii, 3a JOIMOMOI0I0 SKHX
MIJUTITOK HAMaraeTbCs BIIOpATHCS 31 CKIAAHUMHU oOcTaBUHaMH. KOHCTpPYKTHBHI
CIocOOM TIOJIOJIAHHS MOKYTh TPOSBIATHUCS Y TIONIYKY MIATPUMKH, AKTUBHOMY
BUpIIIIEHH] TPO0JIeM, 3BE€pHEHHI IO JI0MIOMOTY Ta BUKOPUCTaHH1 JOCTYITHUX PECypCiB.
YHUKHEHHS MpoOJIeMHOT cHTyallli, 3aMKHYTICTb Ta OOMEXKEHHS KOHTAKTIB 3
OTOUCHHSIM MOXYTh YCKJIQIHIOBATH Tpoliec anantaiii. J[ocmiakeHHs coliaibHO-
ncuxosioriyHux ocobnupocteit aganTanii BIIO moka3yoTh 3Hau€HHsS agalTHBHOTO
MOTEHI[laTy Ta CTpaTerid ajanTamiiHoi MOBEIIHKH y MNpPOLECI MPUCTOCYBaHHA 0
HOBHUX YMOB [4].

He MeHm BaxiIMBUM MEXaHI3MOM pecoriamizauii € ¢GopMyBaHHS Ta
TpaHcopmarliss  COIlladbHOI  1JEHTUYHOCTI. BuMyIlleHe mNepeMillleHHsS MOXe
MPU3BOJUTH JO 3MIHM 3BUYHHMX COIIAJLHUX poJied, pedepeHTHOr0 OTOYCHHS Ta
ySIBJIEHb TIPO BJAacHE MicIle cepes iHmmX. [ miamiTka e Mae ocoOarBe 3HAYCHHS,
OCKIJIbKM caMe B 1€ BIKOBHI TepioJ] akKTUBHO (POPMYIOTHCS YSBIEHHS MpoO cebe Ta
CBOIO HAJI&KHICTh JI0 TEBHUX COIIATBHUX TPYIN. BKIIOYEHHS J0 HOBUX TPyl
OJTHOJIITKIB, OCBITHBOTO CEPENOBUINA Ta TPOMAIUA CTBOPIOE MOMKJIMBOCTI JJIs
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dbopMyBaHHS HOBHUX COIAJIBHUX 3B’S3KIB Ta IOCTYNOBOTO BU3HAYCHHS BIIACHOI
MO3uIlli y HOBUX yMOBax. 3HA4Y€HHS COLIAJLHOTO OTOYEHHS JJIs ajanTaiii JiTed
BUMYIIICHHX MEPECEIICHIIIB TAaKOXK B1A3HAYAETHCS Y BIATOBITHUX JOCHIKCHHX [5].

OcoOnuBe Mmicie cepesi NMCUXOJOTIYHUX PECYpCiB 3aliMae pe3WIbEHTHICTh, abo
IICUXOJIOTIYHA CTIHKICTb, SKa JO3BOJISIE OJATH CKJIAAHI >KHUTTEBI OOCTaBHHH Ta
30epiraTl 37aTHICTh J0 MOJANbIIOr0 pO3BUTKY. BoHa Mae 3HaAUeHHS 1Ji 30€peKEeHHs
Ta BIJHOBJCHHS IICUXIYHOTO 3JI0pOB’Sl TIJJIITKIB B YMOBaX €KCTPEMaJIbHUX
CTPECOTeHHUX YMHHUKIB, 30KpeMa BiiiHU. BaxinuBy posib y 11 miATpUMaHHI BIIITPAIOTh
pOIWHHA MIATPUMKA, €MOIlliiHa Oe3meKa, collladbHa 3aJy4eHICTh, 3TypTOBAaHICTb
COLIIaJIFHOTO CEPEIOBHINA Ta HASBHICTh 3HAUYIIMX JopociuXx [7]. Tomy ncuxonoriuna
CTIHKICTh MIJUTITKa 3HAYHOIO MIpOI0 TIOB’S3aHA 3 XapaKTepoOM HOro B3aemomii 3
HaOMMKIUM COIIIAIbHUM OTOUYCHHSM.

OT1xe, MOXXKHA 3pOOUTH BHUCHOBOK, III0 TICHXOJIOTIYHI MEXaHI3MHU pecorfiaiizarii
MIJUIITKIB 13 YHWCJIAa BHYTPIIIHBO MEPEMIIIEHUX o0ci0 TMoB’s3aHl 3 COLiaIbHO-
TICUXOJIOTIYHOIO a/IaNTalll€l0, EMOIIHHOIO CaMOPEryYJIsIi€l0, BUKOPUCTAHHSIM KOIIIHT -
CTpAaTerii, COLIAIIbHOIO MiITPUMKOIO, PE3UILEHTHICTIO Ta (DOPMYBAHHSIM COIIAIBHOT
inenTruHOCTI. IX MPOSAB 3aM€KNUTh Bijl iHAMBITYaTbHUX OCOONMBOCTEH MiIiTKA, HOTO
MONEePEHBOTO JIOCBIAY, CIMEHHOI CHTYyaIlll, XapakTepy B3aeMOJIl 3 OJHOJITKAMU Ta
neJjaroraMu, a Tako BiJl CTaBJICHHS NMPUIMAIOUOTO CEPeIOBUIIA
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JTEP)KABHA MMOJITUKA IHHOBAIIIMHOI'O
PO3BUTKY ATPOIIPOMUCJIOBOI'O BUPOGHUIITBA B
KPAIHAX €C TA MOKJIUBI BEKTOPH IT ATANITALIT
HA TEPEHAX YKPAIHU

Jlykam Okcana IBaniBHa,
3100yBavKa APyTroro (MariCTepCchbKOTO0) PiBHS BUIIO1 OCBITH
bakynbpTeTy MEHEKMEHTY, aIMIHICTpYBaHHs Ta npaBa XJ[bY

Ha tenepimHii yac BiTuYu3HIHUN arporpoMucioBuii komiuiekc (AIIK) omuaMBCS
y  IMOOKIA  CTPYKTYpHId  Kpu3l, 3yMOBJICHIA pyWHIBHUMH  HACIIJKAMH
MMOBHOMACIITAOHMX BOEHHHX diil. IlpsMi Ta HempsmMi 30MTKU arpapHOTO CEKTOpY
OOYMCITIOIOTHCS JAECATKAaMH MUTbAPAIB nonapiB. CKopodeHHs 00CATiB BUPOOHUIITBA,
3yMOBJICHE THMYAacCOBOIO OKYIAIlI€l0 TEPUTOPIHA, MACIITaOHUM MIHYBaHHSAM
CLIBCHKOTOCTIONAPCHKUX yTifb (YKpaiHa Hapasl € OJHI€I0 3 HAWOUIbII 3aMiHOBAHHUX
KpaiH CBITy), LUJIECIPSIMOBAHUM HHUIIEHHSM €JIeBaTOPiB, 3pOIIYBaJIbHUX CHCTEM,
JIOTICTUYHOI 1HPPACTPYKTYpPH, KPUTHUUYHUM JAepiuuToM (IHAHCOBUX PECypciB Ta
MaJUBHO-EHEPreTUYHOIO KPU3010, KPUTHYHO 3HU3UIIO PEHTA0ENbHICTh BUPOOHHUIITBA
[1, 2]. brnokyBaHHS TpaJAHLIMHUX MOPCHKUX JOTICTUYHHMX MLUISAXIB, 3A0POKYAHHS
MaTepilaIbHO-TEXHIYHUX pPecypciB Ta JediuuT KBaji(ikoBaHOI poOOYOi CHIIH
3MYIIYIOTh arpapiiB €EKOHOMUTH Ha JOOpPMBAX Ta TEXHOJOTIAX, IO MPU3BOAUTH 0
MaJiiHHS BpOXaWHOCTI Ta cTarHamii TBapuHHulTBa [3, 4]. [lomanbiie 30epekeHHS
eKCTCHCHBHOI, CHUPOBHHHOI MOJENi PO3BHUTKY arpOBUPOOHHIITBA € HEMOXJIMBHM,
OCKUIbKM BOHA BUCHAXXY€ MPUPOJHUN TOTEHINAT Ta POOUTH raiy3b BPa3iIUBOIO 0
30BHIIIHIX HIOKIB.

Monepmnizaiiis AIIB Ha iHHOBaIIHHUX, TU(DPOBUX Ta PECYPCOOIIATHUX 3acaaax €
0e3aIbTepHATUBHUM IIIJITXOM HE MPOCTO BITHOBJICHHSI, @ BUYKWBAHHS €EKOHOMIKH HAIIO1
JepkaBu. Y TONIykax €(QEeKTUBHUX YIPABIIHCHKUX pIllleHb BUHUKA€E MOTpeda
3BEPHEHHSI JI0 MPOBIHOTO CBITOBOTO JJOCBIY, J€ KIIFOUOBUM OPIEHTUPOM JUTsl YKpaiHU
MaroTh CTaTu came Kpainu €spomneiicskoro Corosy, a He CIIIA uu iHII1 BeNUKI arpapHi
nep>xasu. [lo-nepiie, e 3yMoBiIeHO OPIIIHHUM KypcoM YKpaiHM Ha €BPOIHTErPaLiio.
@opMyBaHHS BITYU3HSHOI arpapHOi MOJITUKK Ma€ B1AOYyBaTHCS B MEKax rapMOHi3allli
13 3akoHomaBcTBoM €C Ta amanrariii 10 ctanaapTiB CroiibHOI arpapHOi MOJITHKU
(CAII) 1 BuMor «EBporeicskoro 3eyneHoro kypcy» (Green Deal), 1110 € 000B's13k0BOIO
YMOBOIO JUIsl TIOBHONpPABHOTO uieHCTBa. [lo-gpyre, macmrabu Ta CTpyKTypa
€BPOMNEHCHKOTO arpoBUPOOHMUIITBA € MEHTAJIbHO Ta MPOCTOPOBO ONMXKUUMHM ISl
Vkpainu. Mopens CIIIA  0Ga3yerbcss Ha  HaABENIMKMX  JAaTHQyHAISIX  Ta
TpaHCHAI[IOHATBHUX KOPIMOPAIlisiX 13 BUCOKMM PIBHEM MOHOTOJMI3aIi, M0 MOTpedye
KOJIOCAJTbHUX KaMiTAJIOBKJIQJACHh 1 chenudigyHoro mnpaBoBoro moisa. Hartomicth
€BPOIICHChKA MOJIENIh OPIEHTOBAHA HAa IHKIIO3UBHICTh — MIATPUMKY (PEepMEpPChHKUX
TOCIIOAPCTB, MAJIUX Ta CEPEIHIX MIAMPUEMCTB, PO3BUTOK CLIHCHKUX TEPUTOPIA Ta
€KOJIOTIYHY cTamicTh. [lOpIBHSJIBHUN aHami3 CBIAYUTH, IO MPOBITHI €BPOMEUCHKI
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kpainu (@panmiss, HiMeuunna) Ha CXOXKHX 13 HaMH arpoKJIiMaTHYHUX HIMPOTax
JIEMOHCTPYIOTh YpoxkaiHicTh 3epHOBUX Ha 40-50% BuIIly 32 yKpaTHCHKY [S ] BUKIIIOUHO
3aBASKH IHHOBAIIIHHOMY 1HCTPYMEHTAPiI0 Aep>KaBHOT MIATPUMKH Ta 1M (poBizallii, 1o
BKa3ye Ha MOTYXHUHU MTOTEHIIIAJI 3pOCTaHHs y pa3l IMIUIEMEHTAIIl] ITUX MiAXOIB.

TakuM YMHOM, BHMBYEHHS JIOCBIy caMe€ pPO3BUHYTHUX €BPOINEUCHKUX KpaiH
JTI03BOJIUTH PO3POOUTH aIalITUBHI MEXaHI3MU JCP>KaBHOI MOJIITUKH, K1 JOTIOMOXXYTh
YKpaiHCbKOMY  arpoCeKTOpy  MepelTH  BiJ  KPU30BOTO  BWXKMBAHHSA  JIO
BHCOKOTEXHOJIOTIYHOTO PO3BUTKY, IHTETpyBaTucsi y BHyTpimHIA puHOKk €C Ta
3a0€3MeYnTH JOBIOCTPOKOBY MPOAOBOJIbYY 1 €KOJIOTTUHY O€3MeKy JepaBu y mpolect
il MoBO€HHOT BiAOYIOBH.

Meta mocnipKeHHs: OOTPYHTYBATH TEOPETUKO-METOOJIOTIUHI 3acaau Aep>KaBHOI
MOJIITUKK 1HHOBaUIAHOTO po3BUTKY AIIB y kpainax €C Ta BU3HAYUTH MOXKJIMBI
aJanTHBHI BEKTOPU 1 MPAKTHUYHI 1HCTPYMEHTH il IMIUIEMEHTAlli B YINPaBIIHCHKY
MIPAKTUKY YKpaiHH.

dopmyBaHHSI Ta peaiizalfis Jep>KaBHOI TMOJITUKH 1HHOBAIIMHOTO PO3BUTKY
arponpomucioBoro BupoOHuiTBa (AIIB) y po3BuHyTHX KpaiHax €BpOIEHCHKOro
Coro3y € 6aratopiBHEBOIO, IHCTUTYLIHHO Y3TOJKEHOIO cHCTeMOI0. BoHa moenHye B
co01 HaIHAIIOHAJIbHI perylIsaTopHI iIHCTpyMeHTH CrinbHoi arpapHoi nomituku (CAII)
€C Ta THYYKI HalllOHAJIBHI CTpAaTerii, aJJanToBaHi 10 CEU(pIKH KOHKPETHUX JIEPKaB.
CydacHuii ertan po3BUTKY eBpomeiickkoro AIIB xapakTrepusyeTbcsi CHCTEMHUM
MEePEX0IOM BiJ] KUIBKICHUX TMOKA3HUKIB HApOIIyBaHHS OOCSTIB BUPOOHMIITBA [0
napajurMi  CTAJIOTO,  BHCOKOTEXHOJOTIYHOTO Ta  EKOJOTIYHO  OE3MeYHOro
¢ysukuionyBaHHs. Lleil Bekrop 4YiTKO 3a(iKCOBaHWI y CTpaTeriyHUX IJOKYMEHTax
«EBPONENUCHKOT0 3€JIEHOTO Kypcy», 30KpeMa y crparerii «Big nany no cromy» Ta
Crparerii 6iopi3HoMaHITTA. JlepkaBa y Wi cucTeMi nepepociia pojib KIACUYHOTO
(iHAaHCOBOTO JOHOpAa UM KOHTpoOJiepa, TPaHCHOPMYBABIIUCH Yy  KIIOYOBOTO
MojziepaTopa, IHTerparopa Ta TrapaHTa e(eKTHBHOro TpaHcepy TEXHOJIOTI Bix
(dyHIaMEHTaJIbHOI HAYKU JI0 KIHIIEBOTO CLILCHKOTOCIIOIAPCHKOTO TOBAPOBUPOOHHUKA.
KomrmiekcHuit aHami3 A0CBIIYy JiJepiB €BPONEHCHKOTO arpapHOTrO CEKTOPY J03BOJISE
BUOKPEMUTU TpU 0a30BI KOHIENTYyaJlbHI MOJEINI JIepKaBHOI MIATPUMKH 1HHOBAIIIM,
KO)KHA 3 SIKMX Ma€ YHIKaJbHUW HaOIp IHCTPYMEHTIB Ta BaroMUW MOTEHIUAN s
ajanTailii B ynpaBJiHCbKY MPAKTUKY YKpaiHU.

1. IndpacTpykTypHO-TEXHOIOTIYHA MOJENb (0oCcBia HiMeuunnm).

Himernpkuit miaxia 10 ctuMynroBaHHs iHHoBallii B AIIB 6a3yeTbcst Ha macTaOH1M
uudposizaiii Ta po30ymoBI MEPEAOBOi MaTepialbHO-TEXHIYHOI 1HPPACTPYKTYpH.
[entpasibHUM  eneMeHTOM  jAepkaBHOi  cTpaterii  «lludpoBe depmepcTBOY,
3aTBepkeHoi  DefepaibHUM — MIHICTEPCTBOM — MPOAOBOJIBCTBA Ta  CLIBCHKOTO
rocriogapctBa  HimeuuuHu, € CTBOpeHHS Ta TOBHE (DIHAHCYBAaHHA MEPEXKI
€KCIIEpUMEHTAJILHUX [U(PPOBUX IMOMIB Ta PET1OHATBHUX AOCIIIHUX cTaHIlii [6]. Ha
UX MaillaHyuKax y peajbHUX BUPOOHMYMX yMOBax IPOBiJIHI HAYKOBI 1HCTUTYTHU
CHUIBHO 3 PO3POOHMKAMH TECTYIOTh TEXHOJIOTIi HITYYHOTO I1HTEJIEKTY, O€3MiJIOTHI
aBialiifHi KOMIUIEKCH, pOOOTHU30BaHI TEXHIYHI 3aCO0M Ta CUCTEMHU IHTEPHETY peuei
(IoT).
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[TpsstMUM 1HCTPYMEHTOM CTHMYIIIOBaHHS TOMUTY Ha IHHOBAIli € Mporpama
JIEp>KaBHOTO CYyOCHIYBaHHs, B MeXaX SIKOT HIMEIIbKUM (hepMepamM KOMIIEHCY€EThCS 10
50% BuTpaT Ha NpuUIOaHHS CHEIiaTi30BaHOTO MPOrpaMHOro 3a0e3MeUeHHs, CUCTEM
napajiebHOTO BOJIHHS, JNATYMKIB aHATII3y IPYHTY Ta IHIIMX €JIEMEHTIB TOYHOTO
3emsiepoOctBa [7]. lle m03BOJIsie HIBENMIOBAaTH BHMCOKI KamiTajbHI Oap’epu Ha
MOYaTKOBUX €Tarax MoJIepHi3allii, poOJIsTul BUCOKI TEXHOJIOTIT IOCTYITHUMH HE JIUIIIC
JUISL BEJTUKUX XOJIJMHTIB, a 1 JIsl CIMEMHUX (pepM CepeTHhOT0 MacIITaly.

[ITomo BexTOpY amanTariii JaHOT MO/IEIIl HAa TepeHaX YKpaiHW Ha HaITy TyMKY, CaMe
HIMEIIPKUI TOCBIJI € HaJI3BUYANHO aKTyaJIbHUM, 3B)KAI0UU HA HASBHICTH MOTYHOTO
MPOIIAPKY CEPEeIHIX Ta BEIMKUX 3E€MJICBJIACHUKIB, 37aTHUX IIIBHUIKO OCBOIOBATH
JKUTAN-pillieHHd. B ynpaBiniHChKy MpakTUKy YKpaiHH JOLUIFHO BIPOBAJAUTH TaKi
IHCTPYMEHTH:

1) ctBopenHst HanioHanbHOT MEpEki arpoTEXHOJIOTTYHUX MOJITOHIB (PopMyBaHHS
Ha 0a3l gocmiaHux rocnoaapctB HamionanbHOi akagemii arpapuux Hayk (HAAH)
VYKpaiHu Ta MPOBIAHUX arpapHUX YHIBEPCHUTETIB JEPKABHUX EKCHEPUMEHTATBHUX
MaiJIaH4YMKIB JIJIs1 O€3KOIITOBHOTO TECTYBAaHHS BITUM3HSIHHUX Ta ajamnTallii 1HO3EMHUX
UG POBUX PIIICHB);

2)3anyck 1uiboBoi nporpamu «lludpose pepmepcTBo Ykpainm» (BIpoBaKEHHS
MEXaHI3My YacTKOBOi JepkaBHOi KomrieHcamii (Ha piBHl 30-40%) BaptocCTi
BITUM3HSHOTO MPOTPAMHOTO 3a0e3MeUeHHs JUIsl YIpaBIiHHS arpomiIIpUueMCTBaMH,
CUCTEM MOHITOPUHTY MOCIBIB Ta OOMaJHaHHS s AUGEPEHUIHOBAHOTO BHECEHHS
N00puUB, 110 B yMOBax JAeIIUTY 00ITOBUX KOIITIB Yepe3 BiliHY J03BOJIUTH 30€perTu
TEXHOJIOTIYHUH piBEHb BUPOOHHUIITBA);

3) MIBrOBUM JII3UHT 1HHOBAIIMHOI TEXHIKU: PO3IIMPEHHS MporpaM Jep>KaBHOTO
J3UHTY 13 (DOKYCOM BUKIIIOYHO Ha €HEproe()eKTUBHY, poOOTH30BaHy Ta 00JiaJHaHY
CUCTeMaMHU TOYHOTO BOJIIHHS CUIBCHKOTOCIIOAAPCHKY TEXHIKY 13 HYJIhOBOIO YU
MIHIMAQJIBHOIO BIZICOTKOBOIO CTaBKOIO.

['onoBHUM MiHyCcOM cyTO iH(DpacTpykTypHOi Moaen HiMmeuunnu ans Yipainu e ii
eKCTpeMajbHa KaIliTAJIOMICTKICTh Ta KPUTHYHA 3aJICKHICTh BiJl CTaOLIBLHOTO
OromKeTHOTO IPODIIUTY, AKOTO Jep)kaBa Hapa3si He Mae. [IpsMe cyOcuyBaHHS KyTTiBIIi
oOnamHaHHsS 3a YMOB Je(IIUTY KOIITIB CIPOBOKYE KOPYMIIHI pPU3UKH Ta
JUCKPUMIHALIIO ApiOHUX (DepMepiB, 10 3MYIIYE ITYKATH MEHIII BUTPATHI IHCTUTYIIHHI
BayKeJTl, BIIACTUBI (PpaHIy3bKOMY JIOCBIY.

2. KnacrepHo-iHcTUTYIIIHHA Mojieib (1ocBia DpaHilii).

O®paHity3pbka MOJEIb JEepPXKABHOI 1HHOBAIIMHOI TMOJITUKKH OpIEHTOBaHa Ha
MOJIOJIAHHSI PO3PUBY MK aKaJIEeMIYHOI0 HAyKOIO Ta KOMEPILIMHUM CEKTOPOM uepes
MEXaHI3MU TEPUTOPIATILHO-IIPOMUCITIOBUX KJacTepiB [8]. SICKpaBUM MPUKIAIOM €
TUSJIBHICT,  CBITOBOTO  KjlacTepa KOHKYPEHTOCHPOMOXKHOCTI — «Agri-Sud-Ouest
Innovation», sAKuUl KOOPAUHYETHCA Ta CHIBPIHAHCYEThCA JepxkaBoro. J[lepkaBHa
nonitTuka OpaHilii CTUMYITIOE YTBOPEHHS! CTIHKMX KOHCOPINYMIB, 10 SKUX BXOIATH
HarmionansHuii HayKOBO-TOCTITHAM 1HCTUTYT CLIHCHKOTO TOCIIOAAPCTBA, XapUyBaHHS
Ta JIOBK1JUIS, BUIII HaBYaJIbHI 3aKJIaJIHd, CTapTaIld, BeJIUKI IepepoOHi MM AMpUEMCTBA Ta
koonepatuBu [9]. [010BHUM BaxkeneM BIUIMBY TyT BHCTyMae cnerudiyna ickaibHa
noJiiTuka. @paHIis yCHilIHO 3aCTOCOBY€E IHCTPYMEHT «Jl0CIITHUIIBKOTO TOAATKOBOTO
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KPEAUTY», SIKHW JTO3BOJISIE arpOMiANPUEMCTBAM, IO 1HBECTYIOTh KOIITH Y HayKOBO-
JTOCHIAHI Ta JOCHIIIHO-KOHCTPYKTOPChKI POOOTH, 3MEHIIYBaTH CBOi TMOJATKOBI
3000B's13aHHs Ha cymy 10 30% Big oOcsary BuTpar Ha Hayky [9]. Lle ctumymioe
NPUBATHUM KalliTall BKJIAJaTh PECYpCH Y CTBOPEHHS HOBHUX 3aC001B 3aXHUCTy POCIIHH,
OlompenapariB Ta CEJCKIINHI JOCTIHKEHHS, PO3NOALIAI0UN (HIHAHCOBI PUBMKUA MIXK
Jep>KaBOIO Ta O13HECOM.

VYKkpaiHcbKka arpapHa Hayka BOJIOJIE€ MMOOKUM (DyHIaMEHTaJIbHUM TMOTEHIIAJIOM,
IpoTe piBeHb HOro KoMepIliamsallii Ta peaJbHOTO BIPOBAKECHHS y BUPOOHHIITBO
3aNUIIAE€THCA KPUTUYHO HU3BKUM. ToMy, 110710 afantaiii (PpaHIly3bKoro Mmigxo.my, TO
BOHAa, UMOBIPHO, MOTpeOye pearizaliiii HaCTYIMHUX KPOKIB:

1) 3ampoBaKeHHS OJATKOBUX CTUMYIIIB JUISI arPOIHHOBATOPIB (BHECEHHSI 3MiH J0
[TonaTkoBOTO KOAEKCY YKpaiHU 11010 3alpOBAKEHHS MEXaH13MY MMOIATKOBUX KaHIKYII
a00 3MEHILIEHHA Mo/IaTKy Ha puOyToK s nianpueMctB AIIK Ha cymy, ekBIBaJE€HTHY
iXHIM BHTpaTaM Ha 3aMOBJICHHSI HAYKOBUX JIOCIII)KEHb Y BITYU3HSIHUX YHIBEPCUTETAX
ta inctutyTax HAAH);

2) IHCTUTYIIOHATI3allis pETrIOHAIBHUX arpo0ioKiIacTepiB (po3poOKa Ta MPUUHATTA
Jlep>kaBHOI IIILOBOI MPOTpaMH PO3BUTKY arpapHUX KIIACTEpiB, sKa rnepeadadaruMe
BUJIJICHHSI CYOBEHIII MICIIEBUM OIO/PKeTaM Ha CTBOPEHHS 1HGPaCTpyKTypu
(;1aboparopiii, cepTUdIKAIMHUX LEHTPIB) VISl TEPUTOPIAbHUX 00'€enHaHb y cdepi
IMO0KOT mepepoOKH, HACIHHUIITBA Ta OPraHIYHOTO BUPOOHHUIITBA);

3) nep>kaBHe CHIBQIHAHCYBaHHS AarpoTEXHOJOTIYHUX TMATEHTIB (IIOKPUTTA 3a
paxyHOK OrOKEeTHUX KOIITIB 10 70% BHUTpaAT YKpaiHCHKUX HAyKOBIIIB Ta pPO3POOHHKIB
HAa MDKHapOJHE TATCHTYBaHHS Ta 3aXHCT TpPaB IHTEIEKTYaJbHOI BIACHOCTI, IO
CTUMYJIIOBATUME PO3BUTOK BITYU3HSIHOTO PUHKY TEXHOJIOTIH).

Hepnonikom knactepHoi mozgeni @paHiii y BITYM3HSIHUX peANIIX € TPUBAIUAN
yacoBui Jiar (Big 3 70 5 poKiB) MK HaJaHHSAM IOJIaTKOBO1 MUIBIM Ta OTPUMAaHHSIM
KOMEpUIMHOTO pe3ynbTrary, ToAl sk ykpaiHcekuii AIIK mnorpebye HeraitHux
AHTUKPU30BUX pimieHb. KpiM Toro, 3a yMoOB 3arajbHOi 30MTKOBOCTI Oararbox
TOCIIOAPCTB MOAATKOBI MIJIBIH BTPAYAOTh CTUMYIIOIOYY (PYHKIIIO, IO aKTyali3ye
moTpeOy B IEepeXo/i JI0 IHTETPOBAHUX €KOCUCTEM 3a HIJEPIaHICHKUM 3Pa3KOM.

3. Exocucremua monens «IloTpiitHoi cmipani» (mocin Hinepnanmis).

Hinepnanau € cBitoBuM deHoMeHOM 3a piBHeM edektuBHOCTI AIIB, mocigatoun
Jpyre Miclie y CBITI 3a o0csiraMu €KCHOPTY MPOIOBOJIbCTBA 3a BKpail 0OMEXEHUX
3emMenbHUX pecypciB. Lleit ycmix € pesynsrarom peanizaiii konmeniii «IlorpiiiHoi
cripani», 1e JAepkaBa, O13HEC Ta HAyKOBO-AOCIIJIHE CEpEAOBUINE (PYHKI[IOHYIOTh SIK
€IMHUMN, IHTETpOBaHMUM opraHi3M. EmiineHTpoMm I1i€i ekocucTeMu € BareHiHreHChKHi
yHiBepcuTeT 1 HaykoBo-gochianuii nentp (WUR), HaBkoso sikoro chopmoBano «Food
Valley» [10]. JdepxaBa y uiii Moaeni He JUKTYE YMOBH, a BUCTYNAE CTPATErTYHUM
apXiTEKTOpOM: BOHa (hOPMYE JIOBIOCTPOKOB1 €KOJIOT1YHI Ta TEXHOJOTTYHI 1T, M1 SKi
013HeC Ta HayKa CMUIBHO PO3POOIISIOTH PILIIEHHS.

VYpsan HinepnanaiB copsiMOBYeE TMOTYXHI (piHAHCOBI TMOTOKH Ha CyOCHIyBaHHS
Mepexoly arpomiJNpPUEMCTB Ha 3aKpUTI [HUKJIA BUPOOHUIITBA, BUKOPUCTAHHS
BIJIHOBJIIOBAHMX JDKEpEN eHeprii (30KpeMa, reoTepMajbHOI €Heprii y TeIUTMYHOMY
rOCIOJApCTBl) Ta BIPOBAKEHHS CHCTEM HYJIHOBOIO BHUKHUIY a30Ty U ByIVIELIO.
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BaxxnuBuM 1HCTpYMEHTOM € HAJaHHA JCpKaBHUX TapaHTIN 3a KpeAUTaMH AJii THX
arporocrioflapcTB, siKi BIPOBAKYIOTh paJWKalibHI 1HHOBAIlll 3 BUCOKHUM CTyII€HEM
HEBU3HAYEHOCTI Pe3yNbTary.

3Bakatoud Ha MaclITaOHy pYHMHAII0 YKpaiHChKOi 1H(GPACTPYKTypHU BHACIIIOK
BIffHM, TOBOE€HHA BIAOYy/JOBa Mae€ BIJOyBaTHUCS HE 3a CTAapUMH PAISHCHBKUMH YH
CUPOBHHHUMH 3pa3KamMH, a 3a TEepeJOBUMU EKOCUCTEMHHUMHU MPUHIUIIAMU
Hinepnanmais. [IpakTudHi 1HCTpyMEHTH Ii€i MOJENl Ha TepeHaxX YKpaiHU JOIIIBLHO
BTIJTUTH TUIIXOM:

1) cTBOpeHHsT arpoTexXHONOTiYHMX TmapkiB 3a Moxemwmo «Food Valley»
(HOpMAaTUBHO-TIPABOBE 3aKPIIJICHHS] CTAaTyCy AarpoTEXHOMapKiB 13 HaJaHHIM iM
MUTHHUX M6 HA BBE3CHHS YHIKAJIHHOTO HAYKOBOTO Ta JIAOOPATOPHOTO OONa HAHHSA,
JI€ Ha OIHOMY MaiJJaHYMKY MPalOBaTUMYTh HAyKOBI JIaDOpaTopii, JOCIHI/IHI 3aBOJU Ta
JIOTICTUYHI UEHTPH);

2) BOPOBAKEHHSI CUCTEMHU JEp’KaBHUX IHHOBALIMHUX BayuyepiB (BHJayda
CcyOCHIOBaHUX JIEP>KAaBOIO BaydepiB MAIUM Ta cepeaHiM pepmepam, siki BOHU MOXKYTh
BHUKOPUCTOBYBAaTH BUKJIFOUHO Ha OIJIaTy KOHCAJITUHTOBUX IOCIYT, IPOBEIECHHS ay/INUTIB
eHeproe()eKTUBHOCTI a00 pO3pOOKY IHHOBAIITHUX MPOEKTIB MPOBIAHUMHU HAYKOBUMU
yCTaHOBAaMH);

3) nep>xaBHuU# (HOH/ rapaHTyBaHHS arpapHUX 1IHHOBAIIMHUX KPEIAUTIB (CTBOPEHHS
crerianizoBanoi (piHaHcoBOi ycraHoBu abo (ounay, mo Oparume Ha cedbe a0 80%
PU3HKIB 3a OAaHKIBCBKHUMH KPEIUTAMH, SIKI 3aJy4aloThCsl arpomiANpUEMCTBAMH IIiJ
peanizalilo MPOEKTIB «3€JEHOro» INepexoay, OydIBHHUIITBA 010ra30BHX 3aBOJIB,
010€TaHOJIOBUX KOMIUIEKCIB Ta MIAIPUEMCTB 3aMKHYTOTO ITUKITY).

[010BHMI AECTPYKTUBHHI MIHYC HIAEpIaHACHKOI E€KOCHCTEMH [JIsi Cy4YacHOl
VYkpainu nossArae B ii HAATO )KOPCTKUX E€KOJOTTYHUX BUMOTax, Kl B yMOBaX BOEHHOI
pPO3pYyXH MOXYTh OCTATOYHO 3yMHUHUTH TBAPUHHUIIBKUI cexTop. /(s yHUKHEHHs
L[OT'O TUCKY Jep>KaBa MA€ 3aCTOCYBAaTH OUIbII THYYKUN Ta 1HKIIO3UBHUN IHCTPYMEHT
KooTieparlii, 3aCHOBaHUI Ha 3arajlbHOEBPOIIECUCHKIN TTPAKTHUIll OTICPATUBHUX TPYII.

4. VYHiBepcaJbHHI IHCTPYMEHT iHTerparliii: eBponeicskuii nocsin EIP-AGRI.

OcoOmuBe wMiclie y JepkaBHIM momitumi kpain €C  mocigae  MexaHizm
€BpONENCcHKOT0 1HHOBAIIITHOTO MapTHEPCTBa y cdepl MPOAYKTUBHOCTI Ta CTAJIOCTI
cinbepkoro rocmomapctBa (EIP-AGRI). Ileit iHcTpyMeHT mpairoe 3a TPHHIIUIIOM
«3HU3Y-Bropy» uepe3 (iHaHCYyBaHHS TaK 3BaHUX «omepamiaux rpym» [11]. Koxkna
rpyria CTBOPIOETHCS MiJ KOHKPETHE MPAKTUYHE 3aBJaHHs (HANPUKIaA, ONTHUMI3allis
BOJIOCTIOKMBAHHSI HA KOHKPETHOMY THIII IPYHTIB) 1 0OOB'A3KOBO BKJItOYae (epmepa,
BUYeHOro, KoHcynbTaHTa Ta IT-cnemiamicra. JepkaBa uepe3 donau CAIl Bupainse
LIJTLOBUM TPAHT HA peai3allilo 1bOro MIKpOmpoekTy. [0J0BHA ymMOBa — OTpUMaHI
pe3yabTaTi MaroTh OyTH TMOBHICTIO BIJKPUTUMU Ta  ONYONIKOBAHUMH Y
3araJIbHOJOCTYNHINA 0a31 JaHUX, [0 BUKJIIOYAE€ MOHOIOJI3AIlI0 3HAHb 1 3a0e3neuye
MUTTEBUN nudy3iiHNUN eeKT IHHOBAIII# MO BCii ramysi.

ImnnemenTantis dinocodii EIP-AGRI B cuctemy nepxaBnoro ynpasiinas AIIB
VKkpaiHu € KPUTHYHO HEOOXiIHOIO /AJisi CTUMYJIOBAHHS 1HKIIIO3UBHOTO DPO3BHUTKY
JpiOHOTO MiAMPUEMHUIITBA, KOOTIEPATHBIB Ta CIMEWHUX (epM, K1 Hapa3i BiJlpi3aHi Bijl
MepeOBUX TEXHOJOTiH. VIMOBIpHO, Ie MOXHA 3HiHCHHTH MLIISXOM CTBOPEHHS
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HepxxaBHoro (oumy arpapamx iHHoBamid ([IDAI) (3a amanoriero 3 YkpaiHChKUM
KyAbTYypHUM (GOHAOM 4M YKpaiHCHKUM (DOHJOM cCTapTamiB), SIKUM Ha KOHKYPCHIN
OCHOBI BUAUTITUME MIKpOTpaHTH (10 1-2 MJIH TpH) JJIS BITYM3HIHUX «OIEpaliifHuX
rpym» (dbepmep + perioHadbHUN KOJEMK/IHCTUTYT) Ha BHUPIIICHHS JIOKAIBHUX
TEXHOJIOTIYHUX MpOoOIeM. A TaKOXX CTBOPUTH €IWHUN JEp>KaBHUM OE3KOIITOBHHI
PEECTp Ta IHTEPaKTUBHY IIargopmy, e OyayTh aKyMyJIOBaTHCS BCl pe3yJbTaTH
JOCIIIJIKEHb, MPO(IHAHCOBAHUX 33 PAaXyHOK OIOKETY, 3 NE€TATIbHUMH MOKPOKOBUMU
THCTPYKIIAMUA 711 (epMepiB IMIOA0 IXHBOTO MPAKTHYHOTO BOpOBakeHHs. Lle
J03BOJUTH JIKBiAyBaTH 1H(QOpPMALIMHUNA BakyyM Ta 3a0e3MeunTh MPO30pPiCTh
BUKOPHUCTAHHS JCP)KaBHUX HAYKOBUX KOIIITIB.

Takum 4rHOM, pO3poOKa Ta peamizallis aJanTOBAHOI JAEPKABHOI MONITUKH, IO
CUHTE3y€ IHPPACTPYKTYpHI IHCTpyMeHTH HimeuunHu, knacTepHi (icKanbHI CTUMYIIN
Opannii Ta exocucteMHuil miaxia HimepmanaiB, M03BONUTH YKpaiHl 3I1HCHUTH
SAKICHUI CTpUOOK BijJ CUPOBUHHO-EKCIUTyaTamiitHoi moneni AlIIB no iHHOBaIiiHOi
C€KOHOMIKM 3 BHCOKOIO JomaHor BapricTio. lle 3al0e3nmeunth He Juiie
KOHKYPEHTOCIPOMOXKHICTh BITYU3HIHOTO MPOIOBOJILCTBA HA puHKax €C, a il CTBOPUTH
HaJIWHUN QyHIAMEHT JUIsl €KOJIOTIYHO OE3MEYHOr0 PO3BUTKY YKPAaiHCHKUX CLIIBCHKHUX
TEPUTOPIH.

BucHoBku:

1. V¥V mpotieci anami3y JiTeparypHUX JKEpes BU3HAUEHO, 1110 Jep>KaBHA MOTITHKA
po3BunyTuX kpaiH €C y cdepi AIIB 06a3yeTbcss Ha mepexoal BiJ MPSIMOTO
cyOcuayBaHHs BUPOOHMITBA 10 (DiHAHCYBAaHHS 1HHOBALIIMHUX pilIeHb, HUPpOBI3aLii
Ta €KOJIOT1YHO OE3MEUHUX TEXHOJIOTIH.

2. BusBneHo, mo eQEeKTUBHICTh €BPOINEUCHKOrO JOCBIAY 3a0e3MmeuyeThes
MOJIEJUTIO JIePKaBHO-IIPUBATHOTO TAPTHEPCTBA, sIKAa IHTETPyE€ HAYKOBHH MOTEHITiANT
YHIBEpCUTETIB Oe3m0cepeIHb0 ¥ (pepMepchKy MpakTuky uepes mexanismu EIP-AGRI
Ta KJIaCTEPH1 CTPYKTYPH.

3. MMOBipHO, OCHOBHMMH BEKTOpaMH ajaNTallii €BpONeiichbKOro MOCBiTy B
VYkpaiHi MarTh CTaTH: 3alpoOBa/PKCHHS IUIBOBUX TMOJATKOBUX LI IS
arpomnianpueMctB, siki iHBecTytorh y HJIJIKP; cTBOpeHHs Mepeki 1HHOBalIMHHX
arpoKJIacTepiB Ta 3allyCK TPAHTOBHUX MPOTpaM 3a MPUHIIMIIOM «OMEPAIliiHUX TPyI»
EIP-AGRI. VYcmimmna iMmieMeHTaiiss [UX I1HCTPYMEHTIB Ha TepeHax YKpaiHu
JI03BOJIUTh TIJBUIIUTH KOHKYPEHTOCTIPOMOXHICTh BITYM3HSHOI arpompoAyKIlii Ha
CBITOBUX PHUHKax Ta 3a0€3MeUuTh EKOJOTIYHY CTajiCTh BUPOOHUIITBA B MPOILECI
MTOBOEHHO1 B110y0BH.
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