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TJIABA1'
JINCTAHIIMHE HABUAHHSI B YHIBEPCUTETAX YKPATHHU KPI3b

IHPU3MY CYYACHHUX OCBITHIX ITPOLECIB
DISTANCE LEARNING AT THE UNIVERSITIES OF UKRAINE THROUGH THE PRISM OF
MODERN EDUCATIONAL PROCESSES

DOI: 10.30888/2663-5569.2022-21-02-002

Introduction.

The development of modern society takes place in the era of informatization and
is characterized by the use of information and communication technologies in many
areas of human activity, including education. The peculiarity of the modern stage of
informatization of higher education is that the substantive aspects of training a
specialist at the university are of priority importance. The quality of higher education
will largely depend on the successful solution of this problem. A university graduate
will have to live in an information society and not only need to master the methods of
receiving and processing information, but, first of all, he must learn to use
information and information technologies to maintain and develop his intellectual and
creative potential.

The use of technology has become pervasive and this process has significantly
changed the way people work, learn, entertain and even how people think and
perceive information. Such digital devices as smartphones, laptops or tablets, have
also begun to be used as teaching aids. This fact inevitably changed the methods and
techniques used by teachers to organize learning process.

The use of individual electronic devices in education (originally used only for
communication or entertainment) has led to such phenomenon as interpenetration
among learning and other processes, which means that students organize their
education at a convenient time and in convenient place, often transferring to other

issues or other activities that they have the opportunity to do at the same time.

!demopu: I[llarosa Hamania Cmanicraéisna
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1.1. Distance learning at the universities of Ukriane during the pandemic period.

It is worth remembering that today distance learning in Ukraine can be fully
developed only including the following main components: regulatory framework;
contingent of students; qualified teachers; training programs and courses; appropriate
material and technical base (hardware and software, high-speed communication
lines); financial support; developing quality criteria .

The quality and accessibility of education have a direct impact on income,
employment, development, health and socialization. After a long period of distance
learning and summer vacation, a new school year has begun. And the COVID-19
pandemic is still going on. The transition to distance learning within the COVID-19
pandemic has led to a deterioration in quality and accessibility of education and a
number of educational problems as well.

Distance learning involves the organization of the educational process, when the
student studies independently according to the program developed by the teacher
remotely, but can be engaged in dialogue with them through telecommunications,
corporate mail, etc. Conducting classes synchronously combining them with an
asynchronous learning system allows the use of the so-called blended system of
distance education, the elements of which complement each other, creating a
favorable educational space for higher education. Distance learning gives students the
opportunity to access teaching materials around the clock, constant support and
advice from lecturers and tutors, online video lectures, virtual simulators and other
technological solutions to ensure an effective learning process [23].

The effectiveness of self-study, more than other forms of education, depends on
the ways of providing educational materials, monitoring work and contact with the
teacher. Therefore, first of all, the development of this type of education was due to
the introduction of the latest information technologies and means of communication.
An important structural element of distance learning is the training of graduates who
must have a high level of educational self-motivation, persistent, purposeful — and,

therefore, have a basic level of education and skills of independent work. Preparatory

MOHOTPADLT 10 ISBN 978-617-7880-30-0
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work with students was conducted in the deans' offices of the respective faculties, the
peculiarities of the mixed type of distance learning were pointed out, special attention
was paid to the means of communication.

Teachers in Ukraine began introducing distance learning technologies, including
blended learning, not so many years ago. At NTUU “Igor Sikorsky Kyiv Polytechnic
Institute” effective distance learning has been created and is well established to reveal
the potential of the student, taking into account both individual and universal needs.
Therefore, the process of developing qualitative free educational space and training
of teachers as specialists in their specialty, as well as in the field of information
technology is extremely important. Since 2000, the Ukrainian Center for Distance
Learning at NTUU “Igor Sikorsky Kyiv Polytechnic Institute” has been operating.

The range of functionality of ICT devices and WEB-technologies is moving to
more advanced levels, distance learning is not just an online session or webinar, but
involves many more student activities, such as: data collection, data processing,
communication, “interaction with the interface”, “Interaction with the external
environment”. Gradually, distance learning moves from the need to start learning
“when required by the program” to the ability to “start learning at any time
convenient for the student” [18].

Teachers in Ukraine began introducing distance learning technologies, including
blended learning, not so many years ago. Since 2000, the Ukrainian Center for
Distance Learning at NTUU “Thor Sikorsky Kyiv Polytechnic Institute” has been
operating.

Nowadays, there is an issue of using services and platforms for the successful
implementation of distance learning in the learning process. Distance learning, as part
of WEB-oriented education, is a type of learning that is “fundamentally based on the
use of information and communication technologies” where active participants of the
learning process carry out mainly individualized learning interaction [14].

Blended learning is currently one of the promising areas of using information
and communication technologies (ICT) in education.

Blended learning is a combination of “live” learning with learning using Internet

MOHOTPADLT 11 ISBN 978-617-7880-30-0
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resources, primarily of the second generation, allowing participants of the educational
process to carry out joint activities. Learning is considered to be blended one if from
30 to 79% of the study time is spent online [13].

Thus, blended learning can be considered a kind of distance learning or its
continuation, the main difference lies in the obligatory “live” communication of
students with each other and with the teacher. Within blended learning, there are both
face-to-face and distance technologies in a certain proportion, which allows you to
use the advantages of both types of education, eliminating almost all of their
disadvantages. An increasing number of people are striving to get an education with
minimal time losses, as the fast pace of life leaves less and less time for learning in
classrooms.

At present, blended learning is a rapidly and dynamically developing type of
education. Many large companies have already experienced its positive effect:
employees receive quality education while working. Thus, it can be assumed that in
the future blended learning will take a leading place among traditional types of
education and become one of the main competitive advantages of higher educational
institutions that provide educational services using Internet resources in combination
with “live” communication. The need to use ICT in the educational environment is
stipulated by the importance of the formation of information competence and ICT
competence among students, future university graduates, for successful professional
activity [15].

Special attention should be paid to informatization of the system of higher
education in order to improve the quality of training specialists. ICTs are involved in
creating a new global environment in which future university graduates will have to
work, position themselves, defend their own interests and build strong professional
and personal relationships. The rapid development and widespread dissemination of
information technologies lead to intensification of the process of educational
activities. We are sure possible ways to improve the efficiency of the educational
process involve:

— introduction of more effective teaching aids that meet new educational

MOHOTPADLT 12 ISBN 978-617-7880-30-0
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requirements;

— development of innovative pedagogical technologies;

- individualization of teaching, caused by the need for creative activities that
allow students to design their own educational trajectory based on fundamental
training;

— improving the skills of pedagogical interaction, mobilizing the creative and
critical thinking of students

— the need to make changes in the educational process related to clarifying the
goal and objectives.

Thus, blended learning is a new educational model with great potential to
improve student performance and create new functions for teachers and students [18].
Use of electronic libraries and textbooks, language training software and foreign
language Internet resources is important for the implementation of e-learning in the
framework of the blended model along with paper resources, which leads to a change
in ways of presentation material being studied.

The main difficulty is in time management: students are not always ready to
work with the platform systematically and regularly and track statistics of
independent work. Thus, within the framework of the use of electronic educational
programs in a virtual educational environment, there is an unprecedented opportunity
to optimize the teacher's work, varying the ways of presenting and using educational
material, free and independent access of students to multimedia materials and
resources and building an individual educational trajectory under the guidance and
with the pedagogical support of teachers and automation of the process of control and
evaluation activities.

Among the main shortcomings in the organization of distance learning in 2020,
teachers note:

e alack of a single platform,

¢ a lack of uniform standards and requirements, as well as unified software,

e unequal access to high-speed Internet,

¢ 1nsufficient motivation of students,

MOHOTPADLT 13 ISBN 978-617-7880-30-0
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e plagiarism and difficulties in objective assessment of knowledge.

A specific disadvantage of distance learning for teachers is the “round-the-clock
workload” due to the need to create updated materials specifically for online classes,
post them on resources, conduct consultations and videoconferences, maintain
contact with students and their parents (special attention should be paid to the
students who do not attend classes and do not contact), as well as to monitor and
assess the level of knowledge. A separate item of workload for teachers is the
increased number of reporting documents during distance learning.

One of the main goals of the study is the determination of diferences between
the distance and “classroom” learning. This research includes monitoring teachers’
and students’ opinion on organized distance learning, which was given by the
lecturers of the NTUU” Igor Sykorsky KPI” before the quarantine of 2020 through
preventive measures against spread of the COVID-19 [20].

The results of the survey showed the ambiguity of the teachers’ opinion on the
remote control over learning in the classroom, and vica versa, learning in the
classroom over the distance learning. The research shows, the number of teachers
supporting distance learning is 57% of the interviewed, and respectively - 43% of the
respondents who are for learning in the classroom.

Those who claim the advantages of distance learning, support their position
with the following arguments: distance learning is an opportunity to learn for the
students and not to attend classes having objective reasons, saving time and money
on transport, work in more comfortable conditions, opportunities for training of self-
discipline and self-organization of students, as well as - the formation of skills of
independent search and processing of information.

The results of the student survey show the advantage of distance learning over
learning in the classroom of the majority of respondents, although it should be noted
that 27.5% do not see its benefits. Respondents' views on improving the distance
learning system include the following ideas:

e purchase of licensed ICT products for education at the expense of educational

institutions,

MOHOTPADLT 14 ISBN 978-617-7880-30-0
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e creation of uniform standards, platforms and databases for each institution,
exchange of experience among teachers etc.

The teachers express the idea of introducing blended learning as the most perfect
version of modern educational trends. In particular, this type of training can most
easily be transformed into a completely distance learning.

There is a tendency to give a higher score to education that has a sufficient
content of ICT, compared to traditional methods. Understanding the significant share
of differences, views and discrepancies that anyone who learns can contribute to the
learning process, the authors examined the opinions of respondents about what, in

their opinion, is missing in the distance type of education.

1.2. Culture of Working with Information using Distance Learning during the

Covid-19 Pandemic.

Proper understanding of the information necessary to form knowledge is
extremely important. Moreover, it is also a key point in preparation of homework and
performing independent creative and research work in conditions of distance
learning. Considering scientific sources, everything is clear: here the facts are
reliable, confirmed and substantiated. If you need to use media materials, there might
be problems, because there are too many fakes, misinformation, propaganda and
manipulative texts. Such information is inaccurate. It requires additional verification,
assessment of contexts, scientific basis or explanation [9].

The Covid-19 pandemic has challenged university education around the world.
It transformed pedagogical activity and intensified innovative processes in the
organization of education, forced to look for alternative models of cooperation
between teachers and students, made the distance learning to be the main educational
mode. There was a replacement of interactive, personality-oriented traditional
classroom learning, in which the teacher had more opportunities to explain the

incomprehensible things and get a face-to-face reaction from students, to online
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education with maximum use of the Internet (involving various web servers,
platforms, resources and social networks). Everything seems to be fine: modernizing
education is just in time, because the mobile and global world requires a change in
management and learning, improving learning opportunities even when, under certain
conditions, the student can not be actually present in the classroom. Technology
makes it possible to do it. Therefore, we appreciate it. However, having our own
teaching experience at the university, we note that the distance learning requires a
teacher and student to be more focused when working with information. When
discussing how to teach English, there are also important points: understanding the
terms, the authenticity of the material, where it is placed and if it is translated
correctly; if information is authentic, how to interpret vocabulary and jargonisms
propely, and, of course, checking the facts to avoid manipulation by substituting
concepts.

The culture of working with information as a competence in media society is
extremely important. Information flows are growing rapidly every day. There are
many unreliable, unverified, obviously fake, as well as purposefully manipulative
texts among the array of information. Being incompetent, it is easy to get confused
and not to distinguish where is the truth or lie. There are a lot of destructive sources
of information on the Internet. The problem is complicated by the fact that in
conditions of distance learning teachers often give students the task to process media
material independently, and to create their own text, because they realize that it is
interesting, and they can be encouraged to study the subject in such a way. It is
extremely important to motivate future professionals to treat information responsibly,
check it in several sources, determine manipulative and propaganda narratives[1].

O. Markiv and O. Zarivna also speak on the formation of a culture of working
with information in the educational environment through the introduction of media
literacy: “Media educators are trying to find ways to teach students not to depend on
information, to consume and assimilate only relevant and necessary information™ [7].

Thus, the issue of forming a culture of working with information is a

pedagogical problem. Therefore, it is advisable to use the following organizational
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model in the educational process for the cycle of humanitarian, theoretical
information disciplines:

1. Objective and goals: to determine the content and list of competencies, skills
and abilities that justify the system of a culture of working with information
(mentioned above).

11. Pedagogical conditions:

1) Comprehensive motivation of educational activities of future professionals to
the formation of cultural competence within working with information, for example,
a search of primary sources, check of actual material, etc .; monitoring of sources of
propaganda to prevent false information or its interpretation, especially on the
Internet; ability to apply public exposure of the propaganda narrative; use of fact-
checking, etc. It is important to emphasize that such competence will help students
not to fall into the trap of propaganda, not to be exposed to the harmful effects of
information, not to pay attention to manipulation or misunderstanding.

2) Structuring the content of preparing students for understanding the content
and mechanisms of media competence. As part of the experiment, the following
courses were introduced into the course of the humanities university “Mass Media in
the World Media Space": a) Mass media and general public (argument: how mass
media affect groups of people); b) means of influencing public opinion (argument:
methods of manipulation are revealed); c) techniques and means of media war
(argument: the technology of intervention of the subject of counterstrategy into
consciousness is revealed). At the technical university teachers offered students to
study authentic mass media materials and translated versions at English classes, as
well as posts in social networks. They tried to define competency level of students in
understanding, interpreting, analyzing information on authenticity, ideological bias,
falsehood, substitution of concepts, etc. through a survey.

3) The use of active available methods in the mode of distance learning which
provide the formation and development of skills within working with information. It
is advisable to use problematic, comparative, retrospective analysis, conversation, i.e.

it is necessary not only to explain, but also to analyze the content of manipulative
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content considering components with students immediately (fakes, alternative facts,
etc.), as well as to learn to check information from various sources[6].

11l. Formedness criteria:

1) Value and motivation criterion is manifested in a positive attitude, the
interest of future specialists in the formation of personal culture within working with
information. If the communication environment is properly organized, this criterion
will be clearly visible.

2) Cognitive criterion denotes the volume, completeness, depth, systematization
of professional knowledge on this issue. It can be seen in the written answers of
students.

3) Activity criterion is an ability to apply the acquired knowledge in practice[7].

The experiment was planned to be conducted in three stages: ascertaining
stage (measuring the existing level of formation of the culture of working with
information); formative stage (formation of culture of working with information);
final stage (measuring the levels of formation of the culture of working with
information after the experiment). Conducting experiment in conditions of distance
learning, we paid less attention to the first stage, since we understand that such
competence is almost non-existent in our society, because media literacy, which is
able to form it, is just being introduced. We focused mainly on the formative
stage, i.e. the teacher's explanation, skills’ training and students' independent
work. The experiment was conducted simultaneously at National Pedagogical
Dragomanov University and National Technical University of Ukraine “Igor
Sikorsky Kyiv Polytechnic Institute” by the teachers of the humanities. Two
groups were organized: 1 experimental and 1 control group of the 1st year master
students on the basis of both universities. Then we combined them and listed the
figures in the tables.

It should be noted that the use of learning material on a thematic basis has
more informative value. Being well informed does not mean being competent. We
selected training material purposefully, and also encouraged the processing the

authentic English texts. Actually, there were articles by foreign authors of foreign
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media, which students evaluated by comparison. They used texts focused on the
formation of competence, as well as authentic texts.

Using the technique of questionnaires, we selected questions that would reveal
the need to form a culture of working with information. We also conducted two check
values. The first diagnostic check value was performed by us at the beginning of the
formative stage of experiment, the second one was done after its completion. Here are
some questions we offered students to answer: Do you have enough knowledge, skills
and abilities to understand what is written?; What do you know about propaganda and
manipulation? Do you need further explanation of what you read?; Do you often
observe a contradiction between the author's opinion and his own worldview
(background knowledge)?; Do you feel emotional tension after reading?, etc. As a
result of the survey, we obtained the following dynamics of awareness of future
philologists with the culture of working with information of the experimental and

control groups which is presented in table 1.1.

Table 1.1 - Dynamics of levels of awareness with the culture of working with

information of the experimental and control groups (%)

Levels of awareness Experimental group Control group
EG CG
1-st check | 2-nd check | 1 -st check | 2-nd check
value value value value
1 High 12,5 443 11,5 14,5
2. Moderate 45,8 49,6 45,7 53,1
3. Low 31,7 6,1 42,7 33,4

As can be seen from the table, students' awareness with the importance and
content of the culture of working with information increased from the first and
second check values in EG by 31.8% of high level (from 12.5% to 44.3%), by
3.8% of average level (from 45.8% to 49.6%) and decreased by 25.6% of low

level(from 31.7% to 6.1%).The analysis revealed an insufficient level of culture of
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working with information confirmed by the results.

The increment of the average coefficient of educational level of future
specialists, calculated on the basis of pre- and post-experimental check values, is

given in table 1.2.

Table 1.2 - The summary results of testing students before and after the

experiment on formation of the culture of working with information(%)

Pre-experimental Post-experimental | Incremental value
Group
check value check value
CG 55,77 61,92 6,15
EG 69,61 88,93 19,32

It should be noted that there is a great need to form a culture of working with
information in society of the new type. Thus, the teachers must form the need, show
the importance and significance of the culture of working with information in a
variety of information, its incredibly large-scale accumulation, widespread and
increasing destructiveness due to ignorance and lack of this competence. It is more
difficult to form a system of knowledge, skills and abilities, as it could be seen from
the experiment, in conditions of distance learning, but the motivation is stronger, and
the activity component is more pronounced: it is necessary to work with a lot of
miscellaneous information independently.

The data obtained as a result of mathematical processing of values of control
diagnostic check values, give grounds to say that students’ interest in improving a
culture of working with information begins to appear even under conditions of
experimental training. The study showed that after the scientific experiment having
been done, the dynamics of the levels of a culture of working with information is
obvious, in particular , the average value has increased.

We proved the sudents’need to form skills of media culture and proper
information consumption in the process of research, especially in the distance

learning mode. The students themselves determined that they have a very low
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level of formedness of a culture of working with information, and they often do
not have such skills and abilities to work with information.The pedagogical
environment is decisive for their formation of such skills. Even e-learning allows
you to do it with the right methods and tools. After all, it is important to model the
need for such competence and to show its implementation to solve problematic
professional problems. The teacher’s task is to encourage students to use the
acquired knowledge, skills and abilities in consuming information not only if it is
needed, but also in everyday life. It is necessary to convince students of the
importance of critical attitude to information, verification of authenticity, use of
fact-checking techniques, etc. Students’ interest in improving the culture of
working with information begins to be discovered in the conditions of
experimental learning.

We estimated the feasibility of using an organizational model for the formation
of this competence which includes the following components: 1) purpose and goals -
to encourage students’ desire and readiness to form a culture of working with
information; 2) pedagogical conditions - comprehensive motivation of educational
activities of future professionals to the formation of cultural competence within
working with information; structuring the content of professional training for the
formation of a culture of working with information; argued the choice of optimal
methods; 3) criteria of formation — value and motivational, cognitive, activity
criteria.We substantiated theoretically and confirmed experimentally that the
effectiveness of the formation of the competence “a culture of working with
information” is achieved through the implementation of a combination of these three
components providing the formation and development of relevant skills. The e-
learning is also suitable for the implementation of this model.

We conducted a pedagogical experiment on formation of a culture of working
with information and evaluated its results according to the proposed criteria: value
and motivational, cognitive, activity criteria. All criteria showed an order of
magnitude higher value in the experimental group then in the control group. Thus, the

experiment proved that humanities and technical students are equally ready to obtain
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this type of knowledge. The main thing is to choose the material for processing
correctly and purposefully, to conduct disputing lectures, discussions, trainings, etc. It

is also important to take into account students’ self-assessment of the level of their
skills to search, analyze, process and disseminate information.

We suggest that it might be worth beginning to form a culture of working with
information by integrating relevant topics and tasks for discussion into learning
courses. We have shown, though incomplete, but an effective mechanism how to do
it practically in the conditions of distance learning. Of course, this technique needs to
be improved, and also develop more criteria, involve specialists of different diciplines

for the implementation of the developed model into practice [16].

1.3. Importance of communicative environment formation through distance

learning.

The modern information society is characterized by a high degree of evolution:
new channels of communication are emerging, existing ones are being modified,
traditional and experienced ones are disappearing. The dialogue of cultures and the
accessibility of information create the need for English-speaking communication
skills. A huge army of potential consumers of information chooses certain channels,
formats, media. They try to satisfy their interests and needs, thereby separating,
segmenting and at the same time remaining a mass audience. However, there is a new
phenomenon of "non-audience" that rejects the need for traditional information
consumption, produced daily by the media, and chooses its own content on the basis
of “I read and watch/ listen what I want”.

Rapid changes in society and powerful technological capabilities create new
communication models. It is mostly typical of the youth discourse which is filled
with new content and new ways of communication, even more - with new
requirements to utterances or translation of one's thoughts by means of the text

2 29 29 [13

published in social networks. The use of “short phrases”, “easy reading”, “emoji”
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instead of sentences, “click perception” instead of thoughtful reading till the end of
material etc. are becoming more and more popular. Thus, conservative approaches to
the formation of communicative competence become out of date and need
adjustment. And the whole arsenal of traditional mass media, considered as non-
formal education and information sources, has to think of the ways to involve and
stop the recipient, and also to attract the attention of the audience. Media respond
expansion of the so-called information range. However, trust and interest to them are
being lost. According to Herbert Simon, the diversity of information generates poor
attention and the lack of its perception.

This issue is not new: the targeting audience model has justified itself so far.
However, it should be noted that the concept of “audience” in modern society
acquires additional contents among which the concept of “non-audience” can be
distinguished. Hence, we mean people with low media literacy and inability to
perceive information adequately or even with a lack of need or unwillingness to
listen/read /see this information. There are many young people among them, they are
representatives of the new generation that are very advanced users of technology and
critical in selection of information for their needs — “I watch what I want”. The
outlook formation positions of the media are lost, and, as a result, individuals, who
appear to be independent on information consumption, but very keen not to lose
touch with others, i.e. dependent on social communities, are formed. Communicative
traditions are changing and a new trend in communication is created. It determines
stylistic, compositional (posts), meaningful (content), structural (division by

categories) and other variations [12].
1.4. Formation of various communication environments.
Professional environment.It is deliberately organized communication in a group

of interested and people joined together according to some purpose characterized by a

common topic of discussion, use of professional terminology, knowledge of the
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problem and opportunities to conduct a constructive dialogue (polylog) among
participants of the communicative situation. Oral practice is aimed at stating the facts,
proving the hypothesis, offers to solve the tasks. It is worth using literary language,
standard vocabulary without emotivity and expression, adhering to the style of
utterances and respect for each other since everyone here is a full partner. English-
speaking communication for non-native speakers of this type is quite easy in
choosing patterns and constructing utterances, as it is based on a curriculum, but it
can be difficult in terms of vocational guidance. Thus, university students learn a
foreign language for special purposes.

Indifferent communication environment. The audience in such an environment is
mostly focused on perceiving information than supporting a communicative act. It is
absolutely suitable for PR communication, the purpose of which is to tell the public
about any ideas, projects, programs, etc. Utterances must be based on true facts,
beliefs and arguments, be emotional and enthusiastic, and include terms with
definitions. Here you can use rhetorical questions with immediate answers, illustrate
a situation emotionally, offer the audience some opportunities and convince them of
the necessity to use them. Such English-speaking oral practice for non-native
speakers can be complicated enough because the choice of language means is specific
and has some hidden and manipulative content.

Situational communication environment. Such communicative situation can
occur spontaneously and it depends on many features: the age, social status and level
of knowledge of the participants, the facility where communication takes place, the
motivation to speak, etc. It is a very specific environment which includes: dynamic
communication, change of mood, provocative appeals, information chaos, sometimes
aggressive exclamations, slang etc., but every participant discusses a familiar topic.
In such case, it is difficult to speak English, because it is necessary to get adapted to
each participant of the communicative act immediately, to respond in a language
understandable and accessible to him, but at the same time using professional
vocabulary. Such communicative environment requires the participation of a

moderator, a leader, who could immediately be the manager of a communicative
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situation, prevent conflicts, ensure the proper behaviour of people and attract
attention of an audience. This type of communication can also occur in the youth
environment, in the so-called "non-audience", that speaks a specific slang mentioned
above. So here we have to be adjusted constantly.

System communication environment. It is an active conscious audience that is a
constant participant and organizer of festivals, forums, meetings. It is interested in
and cooperates with various social institutions, develops innovative ideas and is ready
for the implementation of innovations and understands their inevitability. It is the
group of people for which scientific research is being developed, important topics
that drive social progress are raised in the media. It is characterized by a high
intellectual level and it is a potential layer of creators of the future.

Everyday communication environment. It 1s the most heterogeneous, numerous
and unpretentious. It is a society, where mass communication is possible and
information is enlarged, and public opinion is formed. Communication should be
conducted in a simple and accessible language. It should include comments and
proper interpretation of the facts, dramatic and high-profile information and
feedback.

As we can see, recipient audiences belong to different social, cultural, national,
religious, professional groups. Hence, there are certain socio-cultural barriers of
information perception related to the meaningful and formal characteristics of the
information (phonetic, stylistic and semantic), as well as the logic of its construction:

phonetic feature is related to the peculiarities of the speaker's language, and it
arises when the participants within the communication process speak different
languages and dialects, have significant defects in speech and pronunciation,
distorted grammatical construction of utterances;

stylistic feature arises in case of discrepancy between the way of speaking of the
communicator and the communicative situation or style of speech and current
psychological state of the recipient;

semantic feature occurs when partners use the same means to indicate

completely different ways of speech. This is a problem of jargon and slang or a
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limited vocabulary of one of the interlocutors;

logical feature is the main problem which deals with the misunderstanding, and
it is connected with the peculiarities of thinking of the recipient because the
judgments can be confusing or contradictory [5].

In order to overcome such barriers, it is necessary to understand the system of
communicative linguistics in addition to professional knowledge and skills.

It should be noted that despite the personal preferences of the recipients to a
certain range of topics and privies, modern technologies make it possible to pressure
on the audience by means of the so-called “weak influence”, whereas harsh
ideological compulsion is not acceptable. For example, the whole concept of
contemporary public relations is focused on the use of indirect pressure on public
opinion. The most widespread functions in the media are the recreational and
function of reproduction of certain emotional and psychological moods among the
audience, which have been in peripheral positions so far. Therefore, the
psychological processes of a communicative act can be decisive for choosing tactics
and style of conversation.

Such social and psychological mechanism of communication depends on the
effects of communication. In this context, the opinion of Gilbert Keith Chesterton, a
classical writer of English literature and journalism, is fundamental: everyone wants
to be informed honestly, impartially, truthfully and according to their own opinion. It
sounds paradoxical. According to Y. Sherkovin, it is possible to distinguish the
following effects of satisfaction that arise consciously or unconsciously:

Utilitarian effect is enjoying the information that helps you to solve various
social and everyday problems. The listener (reader, viewer, etc.) is pleased to receive
information that includes weather forecasts, radio and television programs, do-it-
yourself columns, etc .;

Prestigious effect is the satisfaction from information that directly or indirectly
supports the values and goals of the social group to which the recipient belongs. The
expectation of satisfaction of this kind is an encouragement for people to remain a

member of this community;
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Strengthening of the position is the satisfaction from information that supports
the recipient in thinking about some controversial issue. Controversy on the pages of
newspapers causes polarization of evaluations and opinions on a particular problem
and people seek information in support of their point of view. Having found such
information, the individual is satisfied;

Emotional effect is satisfaction from the received emotional relaxation. In the
process of obtaining information, a person compensates for the emotional deficiency
that constantly arises in the modern conditions and psyche of the individual.
Dissatisfaction with the need to relieve personal tension is one of the reasons of
social diseases such as drug addiction, drinking, etc.

Aesthetic enrichment effect when a person receives aesthetic satisfaction from
the perception of the beautiful things (admirers artistic work, enriches himself
spiritually, etc.);

Comfort effect is the emergence of mental comfort achieved by the perception
and understanding of humour, well-constructed plots of a work of art or music
program, etc.;

Satisfaction from cognitive interest 1s an effect that arises as a necessary result
of cognitive activity of a person, as a result of his\her desire to be informed about the
events in the world. Familiar information should be supplemented with new details
because instead of satisfaction the information will cause irritation and increase the
tension [8].

Since communication has an independent and specific type of activity that is not
determined by the object but primarily by the result of the interaction, the guideline in
this process may be the intonation of the speaker and his psychical mood i.e. the
desire to talk. In such situation, the specialist must choose statements, so as not to
harm the interlocutor or not to lose the client when negotiating in a foreign language.

Other additional guidelines for the development of communicative competence,
English-speaking one, in particular, are:

Communication style and genres. The genre has a clearly defined structure,

volume, characteristic linguistic and stylistic features. There were defined structural
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and linguistic features of six genres of official business style: letters, telexes, memos,
reports, summaries, contracts which are among the most popular types in the field of
written business communication [10].

Terminology. The vocabulary contribution to each of the style layers is a kind of
reference benchmark when drawing up the vocabulary minimum for each speciality.
The study of terminological vocabulary in teaching a foreign language for special
purposes will be more successful and effective if the choice of foreign-language
professional material is the most appropriate [4].

Mentality and ethno-cultural characteristics. Many translators face the problem
of misunderstanding because of the lack of information about the character of the
inhabitants of a country but it is not due to poor language skills. The British, for
example, follow the tradition and thoroughness. The important features of their
mentality are practicality, common sense and conservatism. Their most important
trait, manifested in business communication, is self-control, which they consider to
be the most valuable trait of human nature. On the other hand, Americans persistently
and vigorously defend their point of view during the negotiations not to lose at least
the smallest benefit. However, they are rationalists, and ready to compromise[2].

Practical ability of a language user to translate. Thus, the modern
communicative competence of a modern person is understood as a component of the
system of his personality which is manifested in the ability to use English language
knowledge actively, respond promptly and act in different life situations both within
and outside the profession. It is possible to form such abilities through live
communication in the conditions of reflexive act which makes it possible to direct
and model foreign language interaction, as well as forming translation skills.
Experience shows that effective cooperation of Ukraine with foreign countries
depends on the quality of interpretation in the course of negotiations with partners,
processing necessary written information, online communication, i.e.within the
process of translation contact[2].

Therefore, the availability of information interests and needs is a natural

characteristic of a person which testifies to his\her activity and interest to the world.
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Each audience representative has several sets of characteristics that should be
identified in the course of the study: 1) socio-demographic characteristics (gender,
age, place of residence, nationality, language, income rate), 2) socio-psychological
characteristics (level of education and semiotic training (knowledge of cultural
codes)), employment, spiritual needs, principles and beliefs, vital interests, forms of
leisure organization, belonging to subcultures), 3) evaluation characteristics
(motivation of behavior towards mass media, expectations of the media requirements
to the content and form of media information, evaluation, impression, reaction on the
specific media)[3].

We have considered the audience as the main values in the formation of
communication with its determinant characteristics and features. Attempts have been
made to identify ways of developing communicative competence, including English-
speaking ones, according to the types of communication environment, and the values

for the choice of certain communication means have been analyzed.

1.5. Methods and distance learning technologies to solve the problems of foreign

students in UKkraine.

Distance learning makes it possible to implement differential approach,
personalize learning, organize independent and team work of students, create
conditions for access to educational materials, define the quality of knowledge using
computer technology, use WEB-oriented, cloud and information and communication
technologies( ICT) . General picture of distance learning realities is incomplete
without reviewing the position and feedback of teachers, who directly implemented
the system and the students, who participated in it. On the other hand, in some cases
it has the effect of distracting from the process of learning something new and may
worsen the results of the learning process, which can be considered as shortcomings
of distance learning. It is an issue that should be studied more carefully.

The process of competition of educational systems of advanced countries (USA,
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England, Germany, Scandinavian countries, Austria, Czech Republic, Ukraine etc.)
for foreign students is developing in the world, focusing on the following benefits: it
brings profit, increases the image and prestige of universities and country as well.
Therefore, Ukraine has to make significant efforts and skills not only to be chosen by
foreigners to obtain higher education, but also to maintain such positive trends.

Foreigners studying outside their own country for the acquisition of
competencies have to deal with a number of problems. It is known that anyone who
comes to another country feels uncomfortable since staying in a different social and
cultural conditions. Foreign students face problems and difficulties, among which
are:

emotional - loneliness, longing for home, lack of care, concern for family and
friends;

educational - language problems, insufficient residual knowledge, difficulties in
the relationship “teacher — student”;

adaptive - place of residence, financial situation, social environment.

We support the idea that we can distinguish four types of difficulties that are
common to all foreign students [11]:

e communication barriers consisting of a low level of language proficiency or
unfamiliar and complex linguistic and paralinguistic features.

o cultural barriers as the student is forced to move between old and new cultural
values, 1dentification, etc.

e social barriers, replacement of the social environment - family, neighbors and
friends at the same time, with a new one, where the student is treated as a
stranger or even as an uninvited guest.

e multi-reporting - to the family, government or other sponsor, teachers and
immigration services.

Common problems faced by foreign students in Ukraine:
e Signing contracts and other documents in Ukrainian without translation;
e Additional material costs in connection with false information about the cost of

education, cost and living conditions;

MOHOTPADLT 30 ISBN 978-617-7880-30-0



Innosaytiing nayka, ocsima, supobuuymeo i mpancnopm Knuza 21 Yacmuna 2 E jﬁfg

e Lack of employment opportunities;

Information within learning process is partial which leads to incorrect decisions

(e.g. choice of language);

Lack of English (foreign) textbooks;

Lack of security (racial and religious intolerance);

Isolation (in study, living).

The process of teaching foreigners, in contrast to Ukrainian students, requires
additional attention to solving general problems of organization of this process and
requires the development of a methodological approach, the content of which is to
introduce polyvariance of teaching languages, joint work of Ukrainian language
teachers and professional disciplines increasing the role of oral communication,
involving Ukrainian students in tutoring, the use of adapted courses, including with
the help of IT technologies, the use of various practices in teaching.

We should focus on independent study of students and the availability of
comprehensive methodological support of the discipline which includes textbooks (or
manuals), lecture courses, work programs, guidelines, workshops, workbooks,
diagnostic tools etc. Lecture courses or manuals must be adapted for foreigners, i.e.
set out in simpler language (without burdensome scientific expressions that
complicate translation) and with more examples, diagrams and drawings that explain
the material.

In addition to adapted teaching materials foreigners must read and learn to
accept information intended for Ukrainian students. Work in the classroom in groups,
where both Ukrainian students and foreigners study, can be individualized with the
help of workbooks, where there are tasks of different levels of complexity with
explanations of solutions to typical problems and the availability of reference
materials. Thus, it is possible to devote more time to the students with low level, and,
on the contrary, to solve more difficult problems with advanced students.

The National Technical University of Ukraine “Igor Sykorsky Kyiv
Politechnical Institute” is working to find such content, forms and methods of

organization of professional training, the effectiveness of which is determined by the
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success of learning language of the country of study as a means of communication.
Integrative relationships established between teachers of a foreign language and
teachers of some specialized technical disciplines have allowed to solve a number of
problems. The authors of textbooks on specialized technical disciplines consult with
philologists in order to adapt the texts onto the specialty focusing on the level of
language proficiency of foreign students; to designate clear questions on the topics
and sections aimed at independent work of the student with the textbook; to develop a
uniform structure for exercises and tasks designed for work with the text; make visual
elements for faster assimilation of new terms; to make up a new vocabulary in
alphabetical order at the end of the manual. All this contributes to more effective
formation of the subject-communicative knowledge of foreign students[21].

In order to identify the basic approaches to teaching humanitarian disciplines we
will isolate and analyze the peculiarities of the contingent of foreign students by the
example of NTUU “Igor Sikorsky KPI”. The contingent of foreign students here is
represented by the citizens of Egypt, Lebanon, Iran, Libya, Pakistan, Congo,
Ecuador.

It is possible to provide several recommendations to the authors to take into
account when creating methodological developments, namely:

e to adapt the texts for the relevant specialty focusing on the level of proficiency
in the language of teaching foreign students;

e to introduce elements of visuality for the rapid assimilation of new terms;

e to organize independent work of students and define clear questions on the
themes and sections aimed at independent work of the student with a textbook
or a manual;

e to supplement the manuals and relevant methodological literature with the
vocabulary of new terms and to provide words both in terms of topics and in
alphabetical order[11].

Nowadays, when IT technologies are being developed rapidly, e-learning tools,
including e-textbooks, are becoming increasingly important. An electronic textbook

is a training system that contains a systematized electronic set of methodological
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support for the discipline and has various opportunities for teaching material (text,
audio, video, presentation, etc.) and self-control of competencies (electronic tests,
tasks with tips, graphics tasks etc.). The development of such methodological support

1s quite expensive and requires high professional skills of the authors and developers.
Therefore, it is a very effective method in organizing the independent work of
foreigners.

It should be noted that if the approaches to the organization and methods of
teaching may be different for Ukrainian and foreign students, the requirements for the
quality of the level of competences are the same for everyone. Moreover, the higher
such requirements, the more competitive graduates of Ukrainian universities become
on the labor market, and increase the image not only of educational institutions, but
also of the country as a whole.

Educational migration processes are characterized as the most desirable type of
population movement which is not only a source of financial services. Foreign
students act as a kind of "agents of influence" who, returning to their country, remain
loyalty to the university and the state, where they have acquired high-quality
knowledge, communication skills with foreigners, the ability to adapt to different
lifestyles and other cultures. Such characteristics in modern conditions are estimated
no less than professional talents.

The National Technical University of Ukraine “Igor Sykorsky Kyiv
Politechnical Institute” is working to find such content, forms and methods of
organization of professional training, the effectiveness of which is determined by the
success of learning language of the country of study as a means of communication.
Integrative relationships established between teachers of a foreign language and
teachers of some specialized technical disciplines have allowed to solve a number of
problems. The authors of textbooks on specialized technical disciplines consult with
philologists in order to adapt the texts onto the specialty focusing on the level of
language proficiency of foreign students; to designate clear questions on the topics
and sections aimed at independent work of the student with the textbook; to develop a

uniform structure for exercises and tasks designed for work with the text; make visual
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elements for faster assimilation of new terms; to make up a new vocabulary in
alphabetical order at the end of the manual. All this contributes to more effective

formation of the subject-communicative knowledge of foreign students|].

1.6. ICT integration into the educational process and their use in non-formal

education.

The Internet got started to be used in science, education, communication, mass
media, advertising, trade quickly, as well as in other areas of human activity. The first
steps in introducing the Internet into the education system showed its enormous
potential for its development. At the same time, they found difficulties that must be
overcome for everyday use of the network in educational institutions. However, it
must be taken into account that it requires significant costs for the organization of
training compared to traditional technologies, which is associated with the need to
use a significant number of hardwere (computers, modems, etc.), software (learning
technology support), as well as the preparation of additional organizational
methodical assistance (special instructions for students and teachers), new textbooks
and study guides. Currently, there is an accumulation of experience, a search for
ways to improve the quality of education and new types of using ICT in various
educational processes. Certain difficulties in the use of ICT in education arise due to
the lack of not only a methodological basis for their use, but also a methodology for
developing ICT for education, which forces the teacher to focus only on his own
experience and the ability to empirically search for ways to apply information
technologies.

Certainly, ICT now plays a significant role in any industry and is rapidly being
integrated into a variety of areas including banking, media, government, and more.
Knowledge in the field of ICT is already necessary in the 21st century. Therefore, it
is necessary to significantly integrate ICT into the educational activities of students,

creators of the present and future society.
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They say that you cannot give that you do not have. Therefore, if teachers are to
form the next generation, they must have the necessary ICT knowledge and skills to
be able to deliver the necessary ICT-enabled learning to their students effectively. If
they fail to master it, students, who are often much more ICT literate than their
teachers, will use technology only for entertainment and other unnecessary purposes
and may not be able to appreciate ICT as a learning tool. Therefore, it is extremely
important that teachers can properly and use ICT effectively in the teaching process.

The benefits of integrating ICT into teaching and learning largely depend on
how the teacher selects and organizes ICT resources and how they are integrated into
learning activities. The teacher's pedagogical approach, and therefore the adopted
pedagogical rationale, is a decisive determinant of learning outcomes due to the
integration of ICT. There is evidence that educators need to engage in more
sophisticated pedagogical reasoning when planning and teaching to incorporate
technology literacy into their learning sessions with students. In addition, teachers'
pedagogical thinking is influenced by their beliefs about the value of ICT for learning
and the nature of a successful learning environment. Because of these perceived
influences, this study will focus on the vital role of teachers and even administrators
in integrating ICT into the teaching and learning process [12].

ICT is presented as a tool that supports the learning process by keeping students
interested in learning and encouraging them to personally search for information
using these tools. But for this, the teacher must provide his own example of using
ICT, demonstrating interest in the integration and use of ICT.

Although there are several other factors that contribute to the problems of ICT
implementation in public educational institutions, especially in non-formal education,
the study does not cover these factors (implementation and budget issues, etc.).

When we talk about non-formal education or alternative education, our primary
concern should be the out-of-school youth and adults who are unlikely to enter formal
schooling in the future. Non-formal education means that you learn on your own. It
includes classes with tutors and trainers, short courses, lectures, trainings and even

professional development. The main advantage is efficiency. That is, if I need to
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improve my professional English language skills, 1 will learn grammar and
vocabulary in the courses, and not listen to lectures, since it is important to learn
foreign languages. Non-formal education can be obtained by anyone, regardless of
age, gender or profession. An 18-year-old student and a 45-year-old businessman can
listen to the same training, and there will be nothing strange about it. In addition, a
person who has decided to develop independently can adapt it to his schedule or
desire.

Non-formal education is based on three principles: “learning by doing” - gaining
knowledge during practical tasks; “learning to interact” - it often involves working in
groups or teams; “learning to learn” means analyzing one's own experience and
forming new knowledge from it.

It is not necessary to pay for such trainings or lectures. They are often conducted
by public organizations, volunteers, and even universities (there are few of them).
This format of education is stated in the Law of Ukraine “On Education”: “Non-
formal education is education that is obtained, as a rule, according to educational
programs and does not provide for the awarding of state-recognized educational
qualifications by level of education, but may end with the awarding professional
and/or partial educational qualifications”.

In Ukraine, there are still no recognized standards for non-formal education, but
there are several organizations that are engaged in the development of its standards
and quality indicators. Among them are the Ukrainian Academy of Leadership,
Prometheus, the International Center for Non-Formal Education, etc.

Ukrainians encounter non-formal education long before they start studying at
universities. Tutors. Nine out of ten school-leavers prepare for external independent
assessment after school with private tutors. It turns out that the knowledge they
acquire at schools is not sufficiant, or an individual approach is needed for each
student. Sometimes parents want to make sure their kids will go to university.

The formula would be ideal: formal + non-formal education, so that the
experience gained as a result of self-development complements the one that students

acquire in educational institutions.There are examples of combining university
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education with work - the so-called dual education in Ukraine. Lectures are held in
classes, and practical projects are held in companies. Scholarships of such students
are close to real salaries. In this way, work does not do any harm to education, on the
contrary, it becomes part of it. However, the discussion of this issue in Ukraine has
been going on for about five years.

Thus, non-formal education is about opportunities. Opportunities for self-
development, self-realization; to gain new knowledge and practical experience; to
find motivation and inspiration. And if there are opportunities, they should be used.

Thus, the use of computers in education led to the emergence of a new
generation of information and educational technologies that made it possible to
improve the quality of education, create new means of influence, and interact more
effectively between teachers and students. According to many specialists, new
information and educational technologies based on computer tools provide an
opportunity to increase the effectiveness of education significantly. It should be noted
that nowadays ICT plays an important role in any industry and is rapidly integrated
into many spheres of life, including educational institutions. Therefore, ICT

proficiency is a necessary skill in the 21st century.

1.7. The problems of the distance learning development at the university during

the COVID-19 pandemic.

Education reform, a paradigm change in quality assurance and student-
centeredness, and quarantine restrictions related to the coronavirus pandemic
(COVID-19) have enlarged the need for new approaches to learning, the widespread
adoption of online technologies, and fundamental changes in methodological
approaches that would provide an effective combination of direct and indirect types
of interaction between students and teachers. This fact has become a challenge for
many higher education institutions, including NTUU “Igor Sikorsky Kyiv
Polytechnic Institute”.
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The Covid-19 pandemic has challenged university education around the world.
It transformed pedagogical activity and intensified innovative processes in the
organization of education, forced to look for alternative models of cooperation
between teachers and students, made distance learning to be the main educational
mode. There was a replacement of interactive, personality-oriented traditional
classroom learning, in which the teacher had more opportunities to explain the
incomprehensible things and get a face-to-face reaction from students, to online
education with maximum use of the Internet (involving various web servers,
platforms, resources and social networks).

Conducting classes synchronously combining them with an asynchronous
learning system allows the use of the so-called blended system of distance education,
the elements of which complement each other, creating a favorable educational space
for higher education. Distance learning gives students the opportunity to access
teaching materials around the clock, constant support and advice from lecturers and
tutors, online video lectures, virtual simulators and other technological solutions to
ensure an effective learning process [22].

The effectiveness of self-study, more than other forms of education, depends on
the ways of providing educational materials, monitoring work and contact with the
teacher. Therefore, first of all, the development of this type of education was due to
the introduction of the latest information technologies and means of communication.
An important structural element of distance learning is the training of graduates who
must have a high level of educational self-motivation, persistent, purposeful — and,
therefore, have a basic level of education and skills of independent work. Preparatory
work with students was conducted in the deans' offices of the respective faculties, the
peculiarities of the mixed type of distance learning were pointed out, special attention
was paid to the means of communication.

Teachers in Ukraine began introducing distance learning technologies, including
blended learning, not so many years ago. At NTUU “Igor Sikorsky Kyiv Polytechnic
Institute” effective distance learning has been created and is well established to reveal

the potential of the student, taking into account both individual and universal needs.
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Therefore, the process of developing qualitative free educational space and training
of teachers as specialists in their specialty, as well as in the field of information
technology is extremely important. Since 2000, the Ukrainian Center for Distance
Learning at NTUU “Igor Sikorsky Kyiv Polytechnic Institute” has been operating.

Blended learning is currently one of the promising areas of using information and
communication technologies (ICT) in education. Thus, blended learning can be
considered a kind of distance learning or its continuation, the main difference lies in
the obligatory “live” communication of students with each other and with the teacher.
Within blended learning, there are both face-to-face and distance technologies in a
certain proportion, which allows you to use the advantages of both types of
education, eliminating almost all of their disadvantages. An increasing number of
people are striving to get an education with minimal time losses, as the fast pace of
life leaves less and less time for learning in classrooms [20].

Considering the quarantine restrictions and short deadlines, the most important
elements of the organization of a mixed type of distance learning are the material and
technical base and financial support. These two components in combination with the
trained graduates and teaching staff create a holistic base of qualitative organization
of educational process during the pandemic.

According to the study, 86% of Ukrainian teachers did not have significant
experience in using online education tools, so universities provided teachers with
skills to use these tools, create or transfer courses online and organize learning by
issuing instructions, creating channels on YouTube, Telegram, Facebook groups,
instructions for designing syllabus courses for blended learning, etc. But an important
problem was the increasing workload on teachers, in particular, additional time to
master the skills of using digital technologies in education, developing or transferring
their courses to distance education systems, their regular updating, supplementation
and communication with students. Yes, it should be noted that the time spent on
communication with students has increased, since explaining the task in writing (or
adding a description to the online course) is longer than in the classroom, as well as

possible additional individual questions from students, and correspondence with them
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also expands working hours of teachers. In addition, the reason for irregular working
hours was the need to develop classes in a new format and find additional materials.
At the same time, some universities maintained a mixed format of education, thus,
along with working online teachers had to work in the classrooms as well.

One of the main goals of the study is the determination of differences between
the distance and “classroom” learning. This research includes monitoring teachers’
and students’ opinion on organized distance learning, which was given by the
lecturers of the NTUU” Igor Sykorsky KPI” before the quarantine of 2020 through

preventive measures against spread of the COVID-19.

1.8. Benefits and disadvantages of distance learning.

In addition to the obvious benefits for students and teachers of online education,
such as saving time spent traveling from home to university and increasing free time
for personal matters, an absolute advantage is that it has become easier for students to
combine work and study and in this is a way to acquire practical skills while
obtaining theoretical knowledge at the university. And if at the beginning of the
quarantine almost two-thirds of students wanted to return to full-time education, then
before the war in Ukraine the picture was radically different. Thus, the results of the
survey of the State Education Quality Service of Ukraine show that every second of
the survey participants (49.5%) believes that after the end of the quarantine, the form
of the educational process should return to the previous one (the indicator decreased
by 20% compared to the data of the survey conducted by the State Service quality of
education of Ukraine 2020); online education was liked by 8% of respondents (twice
as much as in the 2020 survey)

Thanks to accessibility, online learning allows both students and teachers to
expand the boundaries of their social circle. However, these boundaries exist only in
a new social space (online), which is quite unusual for a person, so such new

acquaintances may not be as close as those formed in face-to-face communication. In
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addition, students have a greater chance of academic mobility, that is, studying for
one or more semesters at another university.

An obvious disadvantage of distance learning is the limitation of live
communication, which affects learning both directly and through the deterioration of
mental health and loss of motivation. It becomes difficult for many participants of the
educational process to adapt to new standards of life. It is important to take into
account that the university was a place to unite the community, find new
acquaintances and maintain old ones. Currently, when the university exists only as a
nominal unit in the social space of students and teachers, and not as a single
geographically stable place where individuals from different cities and Therefore, the
corporate culture of the university, which is an important element of the socialization
of first-year students and students in general, suffers a lot. The sense of unity and
community is mostly formed during the transmission of traditions, customs and
knowledge of the community from one generation to another. Due to quarantine
restrictions, such processes take place online, which fundamentally changes their
format. In addition, it is psychologically difficult for both students and teachers not to
see other participants in the educational process in person, which reduces the
effectiveness of communication.

Today, dozens of Ukrainian universities offer distance education which has a
number of features and advantages over traditional types of education (full-time and
part-time):

e continuity of education or ability to study any time according to an individual
schedule;

e accessibility of educational resources for mass involvement of all segments of
the population in the educational process;

e cost-effectiveness or providing quality training based on minimal financial
costs and energy costs;

e mobility or the opportunity to study at another faculty in parallel or study by
correspondence.

During quarantine the flexibility and extensive tools of distance education
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allow the use of its technologies in off-line learning (testing, monitoring the level of
skills acquisition), in combination with distance learning (online tutorial instructions,
teleconferences), and as well as a separate type of training organization (web course,
training). Using the latest tools, all necessary learning resources (textbooks, manuals,
teaching materials, pedagogical software, etc.) are stored in a single cloud accessible
storage.
However, the use of distance learning has some disadvantages that need to be
eliminated in one way or another, if it is possible:
e errors in access to remote resources which can lead to loss or damage of data;
e complexity of monitoring the independence of task performance;
e the complexity of motivation and control over the timeliness of tasks through
the allocation of most of the educational material for self-study;
e the complexity of organizing joint activities to communicate and sharing
experiences.
It should also be noted that the following communication restrictions should be
taken into account in distance learning:
e a certain isolation of the student in the virtual academic group;
e restrictions that hinder the development of group communication, group unity;
e technical means of group communication activities of the teacher and the
student create an artificial and defective, in the traditional sense,
communicative space;
e inability to express one's thoughts accurately and clearly, especially in chats
and short messages;
e difficulty in summarizing and concisely arguing one's position during the

learning process, especially in chats and videoconferences.
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Conclusion.

The use of distance learning as the main type of education during quarantine has
shown to general public its advantages and disadvantages. It should be noted that in
general, distance learning, despite its novelty for most subjects, has been able to
replace traditional learning at the university effectively. In our opinion, distance
learning in the future will not be able to substitute the conventional off-line education
completely, but its benefits should continue to be used in traditional learning, because
it has proven its pedagogical effectiveness. However, it should be noted that training
in recent months has shown the unwillingness of educational institutions to conduct
mass distance learning, lack of a unified systematic approach to its technical and
educational support, lack of electronic textbooks and materials, limited educational
platforms for training, ignorance of many educators, inability to work remotely.

Thus, we can predict certain trends in distance learning, such as increasing the
number of mass open distance learning courses, developing distance learning
programs, integrating ICT into the distance learning process, combining the benefits
of distance learning with classical education, monitoring the achievements of higher
education not only in Ukraine, but all over the world and further use of this
experience.

Thus, at the beginning of the quarantine in 2020, it was difficult for educators to
get used to learning in a new format in all areas. Gradually, the situation improved
significantly thanks to the recommendations of the Ministry of Education and
Culture, that developed approaches to education, and the general adaptation of all
participants in the educational process to new realities. The most negative aspects of
distance education are the reduction of personal social contacts, the disruption of the
usual connection between the student and the teacher, and the lack of digital literacy,
due to which the motivation to study falls in both students and teachers. The overall
level of satisfaction with distance education in the spring of 2021 has generally
increased, which may indicate a gradual getting used to this rhythm of life, as well as
the resolution of most of the problems that arose at the beginning of the pandemic.

However, with the start of hostilities in Ukraine, the weaknesses and threats
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associated with distance education have intensified. In particular, many participants
in the educational process are not ready to continue their studies psychologically and
physically. In addition, students and teachers often do not have the conditions for
conducting classes (stable Internet connection, computers, a separate room, etc.). The
positive aspects revealed during the analysis of the distance education process made
it possible to develop recommendations for a more effective renewal of the
educational process in wartime and the integration of distance education as a separate

form of education in peacetime.
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Beryn

[{u¢posi Ta iHIIT BUCOKOTEXHOJIOTTYHI JOCATHEHHS MOCTIMHO BIPOBAIKYIOTHCS
y Hallle )KUTTS Ta HEBIMHHO po3BUBatOThCs. LludpoBa Tpanchopmalis € pesyapraTam
PO3BUTKY CYCHUJICTBA 1 MOTpeOye TOTOBHOCTI KOXKHOI JIIOAMHU CIpUAMATH i,
BTLUJIIOBATU B KUTTSI Ta KOPUCTYBATUCS MiJI Yac BUPIMIEHHS Oylb-SKUX OyIEHHUX
CIIPaB.

Oco0nmBe Miclie 3aiiMae pO3BUTOK HAyKH Ta OCBITH, 30KpeMa 1 B HaIllii KpaiHi,
10 oOpasia NUIIX €BPOIHTErpallii 1 YCIHIIIHO BTIIIOE B )KUTTS MIKHAPOJIHI MPOTPaMH,
CIIpSIMOBaHI Ha BJIOCKOHAJICHHS TIPOTpaMHM OCBITH Ha BCIX PIBHAX 3 METOHO
MiTOTOBKH CBIJIOMOTO, OCBIYEHOTO rpoMa/isTHuHA — MaiOyTHBOTO
BUCOKOKBaTi(hikoBaHOTO (haxiBIlsl, BMIHHS Ta HABUKH SIKOT'O JOTIOMOXYTb III€ O1IbIIIe
MITHATH aBTOPUTET YKpaiHU Ha MDKHAPOJHOMY PUHKY Mpalll Ta OJHOYACHO CIIPHUSITH
PO3BUTKY Oynb-aK0i cepu HiSIBHOCTI, Ky oOepe MpaIliBHUK MICIs OMaHyBaHHS
BIJIMOBIAHOT CHEIIaTbHOCTI. J[1s JOCSTHEHHS TaKUX pe3yJbTaTiB, KOXEH Yy4YCHb,
3100yBay Ta Menaror MOBUHHI WTH B HOTY 3 4YacOM Ta BUKOPHUCTOBYBAaTH LU(POBI
1HHOBAI[II{H1 TEXHOJIOr1] 1] Yac CBOrO0 HAaBYAHHS.

Tomy, G6auumo, 110 menaror MycuTh OyTH Ha PIBHI 13 PO3BUTKOM IU(PPOBUX
TEXHOJIOT1H, OYyTH THyYKMM Ta TOTOBUM BUMTHUCS MOCTIHHO, TapajelbHO 31 CBOEIO
OCHOBHOIO JIISUILHICTIO.

UunHukamu TpaHchopMmalliii cydacHOi OCBITHBOI B3a€EMOJIII € TPOIECU
ro0arizari, JipKuTatizaiii i KouBeprexii [1].

VY nanomy poOOTI METOHOJIOTISI JOCIIKEHHSI OyAe CIpsiMOBaHA HA PO3KPUTTS
CYTHOCTI Ta 3HA4YeHHs JiDKUTaii3alli — TOJOBHOIO TPEHJAa CY4YacHOCTI, IO

paAvKaJIbHUM YMHOM BHOCUTH 3MIHHU Ta CBOTO POJIy KEpPYE PO3BUTKOM ycCiX cdep

2demopu: Mapuyx Hamanis Anamoniiena
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CYCIUIBHOTO KUTTA.

CborosiHi BX€ HEMOXJIMBO JKOJHOMY 3aKjaJy OCBITH YU TOBAKHOMY
BHKJIa/IaueBl Ta HAYKOBIIIO 3QJIMIIATUCS OCTOPOHB ITUGpoBOi TpaHchopmarrii, ska €

HEB1/1’€MHOIO YaCTHHOIO HAIIIOTO MOBCSAKJACHHOTO OYTTS.

2.1. IToHATTS, 03HAKHU TEPMiHY «IIZKATAJIZAIID)

[ToxomxeHHs AedIHIIT «TIIKATATI3aIlisD JOCUTH 1IKaBe Ta K 0a4uMo 3 icTopii
Ta aHaNi3y JIITepaTypH, IO BiH BIEpIIE TOYaB 3aCTOCOBYBATHUCH Y chepi Oi3Hecy.

Marnocst Ha yBasi, 10 I/DKUTANTI3AIlS XapaKTepU3Y€EThCS TpaHCHOpPMAIIIETO,
BIIPOBA/DKCHHAM ITU(PPOBUX TEXHOJOTIM 3 METOK ONTUMI3allli Ta aBTOMaTH3aIlil
Oi3HEC-TIpoIIeCiB, TOKpAIICHHS KOMYHIKAIIWHUX 3B’S3KiB 31 CIOXXKMBadyaMU Ta
HiIBHUIICHHS e(DEKTUBHOCTI TOCIIOAAPCHKOI MisTBbHOCTI [2].

ITin uudpoBoro TpaHcopMmalliero po3ymMieMo TMpolec AiKUTaNI3aIi, 10
crpoirye 1ocTy a0 iHbopmarii. [IOHITTS «aimpKuTanizalis» HayKOBIl TIIyMadaTh K
crnocoOu MpuBelieHHs OyIb-sSKOro pi3HOBUAY 1H(popMalii B uuppoBy Qopmy 3
BUKOPUCTAaHHAM U(PPOBUX TEXHOJOTIH [3].

Crin 3ayBakUTH, IO J1KUATATI3AIIS CTOCYEThCS TOBHICTIO BCIX cep KHUTTS,
BKJIIOYae B ceOe TpaHcpopMallilo yCchOro, IO MOXxHa ouudpyBatu, Oyab SKy
JUSTTBHICTD YU TPOIIEC, 110 CTATH MOXKJIMBUMU 3aBASKUA U(PPOBUM TEXHOJIOTISIM.

BaxnuBuMu 03HaKaMM, K1 XapaKTEPU3YIOTh IIDKUTATIZALII K «IU(POBY
TpaHchOopMaIIiIo» €:

- MOO1IBHICTB;

- IOCTYIIHICTh Ta O€3KOIIITOBHICTH;

- 30epiranHs Ta BUKOPUCTaHHS 1H(OpMAIIil He3aJIe)KHO BiJI MICIIS 3HAXOKCHHS;

- BIICYTHICTh HEOOXITHOCTI OHOBJICHHS Ta BCTAHOBJICHHS IPOTrPAMHOTO
3a0€3IMEeUCHHS TaK, K TEXHOJIOT1T «CTaau XMapHUMI» [1].

Crning 3ayBakWTH, IO JIDKATAI3AINS Ma€ BaroMui BIUIMB y cdepl OCBITH.

3aBIsSKM 3aCTOCYBaHHIO IU(PPOBUX TEXHOJOTIH y OCI0, 110 HABYAIOThCA € Habararo
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O1IBIII MOKJIMBOCTI, OIBIITUN JAOCTYII 10 O€3KIHEYHOTO O0CSTY 3HaHb, ONIEPATUBHUI
oOMiH 1H(OpMaIlI€r0, TOCTIHHI KOHCYJbTAllli, 3B'I30K 13 IHIIUMH OcOo0amu, IO
HABYAIOThCS, MIEIarOTOM.

[likaBuM miATBEpIKEHHSM BIUMBY IudpoBoi TpaHchopMalii € Te, 1o e 3
MOJIOAIIUX KJIACiB IIKOJM IMOYWHAIOTh BUKOPHCTOBYBATH Ta/KETH, PI3HOMAaHITHI
mporpamMu, JUIs MiJBUIICHHS KOHIEHTpALlli yBaru Ta 3alliKaBJICHHS YYHIB Ha ypoKax,
Tak camo digital-TexHonOr1i 3aCTOCOBYIOTHCA Yy TMpOIECI HABUaHHS Y 3aKjiaaax
CEpeIHbOI OCBITH 1 3aKJIa/I1axX BUIIOI OCBITH.

Ciix BUOUTATYA MO3UTUBHI MOMEHTIB JTIJKATAII3a1l B OCBITI:

- 1e npuBabJMBICTh MOJIaul HABYAJIBHOTO MaTepiandy, Tak, HampuKiIajd, 3a
JIOTIOMOTOI0 PI3HMX CEpBICIB MOXKHA MEPETBOPUTH HYAHUNA MaTepiaia B
sckpaBy iHdorpadiky, ska 1 COpUMaeTbCs Kpalie, 1 3amaM’ STOBYETbCS
JIETTIIE;

- 3pYYHICTh BUKOPUCTaHHS — €JICKTPOHHUM TOCIOHWK; EJIEKTPOHHUMN
HaBYAJIbHO- HAOYHUM TOCIOHUK; EJIEKTPOHHUN HaBYaIbHO-METOIUYHUI
ITOCIOHUK;

- ENeKTpOHHUHN  (BIpTyaJbHUM) MPAKTUKYM; EJIEKTPOHHUM  CJIOBHHUK;
CJICKTPOHHA  CHIMKJIONE/IS;, KOMITIOTEpHI  aymioBi3yalbHI  3aco0u
HABYaHHS; €JEKTPOHHI 3acO0M KOHTPOJII0 HAaBYAJIbHUX JOCSITHEHb YYHIB 1
T.IL.;

- BUKOPUCTaHHS TEXHOJIOTHl JAMCTAHIIAHOI OCBITH, sIKa MIJBUIIYE
e(hEeKTHUBHICTh CAMOOCBITH;

- BUKOPHCTAHHS COIIAJIbHUX MEPEeX Uil TONIUPCHHS HABYAIBHOTO
MaTepially Ta HaBIaku: 3a0e3MEUYeHH SA3BOPOTHOTO 3B A3KY 31 CTYJACHTAMU;

- MOXJIMBICTb BapiaHTy HaJICJIaTH BHKOHAHI 3aBJlaHHS CaMOCTIHHOIO
oTpalffoBaHHs ab0 Ha MOIITY BHKJajada, ado y coll.Mepexax, ado Ha cauT
IHUCTAHIIIHOI OCBITH,

- aBTOMAaTH3allis] OTPUMAHUX 3HaHb — BCE YACTIIIE JIJIT KOHTPOJIFO BUBYCHOTO

MaTepially BAKOPUCTOBYIOThCs nporpamui npoayktu (MyTest, Komoksiymu

T.1.)[4].
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TakuM 4YWHOM, OJHUM 13 BHUKJIMKIB [IJDKATAII30BAHOTO CYCHIJIbCTBA €

TOTOBHICTB /10 1U(ppPpoBOi TpaHcdopmallii, MPOEKTyBaHHS BCiX chep CBOTo >KUTTS 13

HACTYITHUM 3aJy4y€HHSM HOBITHIX I1HHOBALIMHMX TEXHOJIOTiM, mOporpaM, IO iX

CYIIPOBOIXKXYIOTH Ta BMIHHS OIICPATHUBHO Ta IMOBCAKACHHO HUMH KOPUCTYBATHCH.

2.2. Micue pizxarasaizanii B cucTeMi OCBITH YKpaiHu

BaxnuBuM mnuTaHHSAM € BOpPOBaKEHHS IM(poBoi TpaHcdopmalli B Taky
BaXJIUBY cdepy Hamoro KuTTAd sK ocBita. OcoOnuBOi yBaru 3aciayroBye
MPUCKOPEHHS 3allyuyeHHs B Mpoliecu udpoBoi TpaHchopmallii OCBITH MEAaroris
OCBITHIX 3aKJIaJ[IB PI3HUX THIIIB.

PozrnanyBum pedopmy HOBOI ykpaincbkoi mkonu (HYII), sika 3anpoBamxena
MiHicTepCcTBOM OCBITH 1 HayKH YKpaiHM Ha POKHM 3 METOIO BIOCKOHAJICHHS BCi€l
CUCTEMH OCBITH B Halllli Jiep>KaBl Ta MITHATTA ii Ha SIKICHO HOBUW piBEHb, 0AYUMO,
0 TIONPU T€, MO0 B YKpaiHi BaXKO 3MIHUTH OCBITHIO TPAJHMINIO, SKa TIMOOKO
YKOpIHWJIAcs, TPOMAJSHU Ta 30KpeMa TeJarord BHUCIIOBIIOIOTH 3alliKaBJICHICTh 1
TOTOBHICTh JIO 3MiH, CIIIBOPALIOIOYM 13 B3a€EMOPO3YyMIHHSM Ta OaKaHHAM
BIOCKOHAJIMTH CBO1 3HAHHS, METOAM HaBYaHHS Ta YMIHHS.

Tak, meroro HYIII € 3MiHa miixoAiB 10 HaBYaHHS Ta 3MICTY OCBITH, BUXOBaHHS
1HOBaTOpa Ta TPOMAJSHWHA, SKUM BMI€ yXBAJIIOBATH BIAMOBIJANbHI PIIICHHS Ta
JOTPUMYETHCS MPaAB JIOAUNHU, KU 3aMICTh 3anaM’ITOBYBaHHs (pakTiB, MOHATH Oyje
HaO0yBaTH KOMMETeHTHOCTEU. TakuM 4MHOM, 0co0a OTpUMaE sIpo OE3LIHHUX 3HAHbD,
Ha sKe OyIyThb HAKJIaJaTUCA YMIHHA IIMMH 3HAHHAMU KOPUCTYBATHCS, a TaKOX
IIHHOCTI Ta HABUYKH, 1110 3HAI00JIATHCS Y TPOPECiiiHOMY 1 TPUBATHOMY JKUTTI.

30kpema, ciin HaragaTt, o 3 pokiB 2018 poky BinOyBaeTbcs MaciiTaOHE
NepeHaBUaHHS BUUTENIB, K1 IPOXOAATH K IUCTaHIIIiHE HaBYaHHS (OH-JIaiH KypC Ha
ocBiTHI Tatdopmi EdEra), Tak 1 ouHi cecii, Ha SIKUX 13 JONOMOIOIO TPEHEPIB
3aKPITUTIOIOTHCS] OTPUMAaH1 3HaHHS Ha MPaKTHIl [5].

OTtxe, IIKUTANI3ALIA ABIISIE COOOI0 MEPETBOPEHHS OY/Ib-SKUX MPOLIECIB Ha
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OCHOBI BUKOPUCTaHHS IIU(POBUX TEXHOJIOT1H, 30KpeMa, MPOIIeCy MeJaroriku
MapTHEPCTBA B HOBIM YKPATHCHKIN IIKOJI.

[Tenarorika mapTHepcTBa (CHIBPOOITHUIITBA), K IITICHA TEXHOJIOT1S, HA
CHOT'OJIHI He Ma€ HOPMATUBHO-BUKOHABYOTO iIHCTPYMEHTapito. Ii ifiei BU3HAYEHO B
Konnenmii «HoBa ykpaincbka mkona». Tomy nenaroriky criBpoOITHUIITBA
PO3IIISIIAEMO, SIK OCOOIMBY TEXHOJIOTIIO, SIKa € BTUIGHHSIM HOBOTO MEarori9yHOTO
MHUCJICHHS, JDKEPEJIOM 1HHOBAIlIMHUX 171eH, TOIO UM 1HILO0 Miporo [1].

VY nanoMy Bunajaky 0a4umo, 1o Hu@poBl TEXHOJIOTII MOXYTh BUCTYHATH Y POJIi
3a0€3MeuyBaIbHOTO 1HCTPYMEHTY [IJII MEpeXeBoi B3aeMojii 3 OaTbKaMM, Ta
JIO3BOJIATh 31ACHIOBATH OINEPAaTUBHUM OOMIH iH(MOpMAlli€El0 MK IeaaroramMu,
BUMTENIEM Ta yYHSMHM, BHUKJIAJadeM Ta 3700yBadyamu, 3100yBadamu (YUHSIMH) MDK
co0010, TPOBOJAWTH KOHCYJbTallll 3 pI3HUX I[HUTaHb, OYTH PIBHOIPABHUMHU
napTHEpamH TOIIIO.

Ha nymxy O6araThOX BUY€HHX, OCHOBHMMH HamlpsMaMH, 30KpeMa, MEpeKeBOl
MeJaroriki  MapTHepCTBa IIKOJAM Ta CciM’i, €: 1HGOpMYyBaHHs, TPOCBITa,
KOHCYJIbTYBaHHSI, HaBUaHHS, CHUIbHA AisUbHICTh. Cy4acHMM 1 IIKaBHUM TPEHIOM
opraizaiii TpoIEeCiB B3aeMOJii € 3aco0M KOMYyHIKaIli, 10 HaOyJIu O3HaK
MOOUTBHOCTI Ta IU(PPOBI TEXHOJIOTII [6].

Icnye nBa OCHOBHUX LU(POBUX pecypcH oprasizaiii MEpexeBoi MeJaroriku
MapTHEPCTBa, IO € HaWOUIbII BUKOPUCTOBYBAaHMMHM Ta €(EKTUBHMMH B IIpOIlEC]
Cy4acHOI OCBITHBOI MapTHEPCHKOI KOMYHIKAIIii:

1. CanituGoogle (BipTyanbHUM IIOJCGHHHUK, (OpyM, eJIeKTpoHHE mopTdoIIio
KJIacy, BYMTENsS, CcepeloBUIlle HaBuaHHsS Tomlo). CTBopeHMM calT 3
BUKOPHUCTAHHAM BJacHOTo 00JikoBoro 3amnucy Google Mmoxke OyTu HOCTYMHUMN
BCHOMY CBITYy a00 Moro moske OayuTd TIJIBKU TEBHA TIpyINa KOPHUCTYBadiB
(yuni, ©OaTbku, memarord, ajaMiHicTpaiis). MoxHa po3poOUTH  CcalT
HAaBYAJIBHOTO 3aKjiaxy 3 pO3JAUIaMH: CIHOPTHUBHEE KHUTTS, JOCSTHEHHS,
IUIaHyBaHHS, MOPTQOIIIO MEeAaroris, kiacy, 0aTbKiB, BUITYCKHUKIB Touo. Bcei
cepicu Google 0e3KOIITOBHI Ta AOCTYIHI AJi1 BUKOPUCTAHHA Ha OyAb-IKOMY

KOMIT FOTEpPHOMY NPUCTPOI, MiAKI0UueHOMYy A0 Mepexi Inrepuer (Caiit E-
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nopT¢oJtio).

2. Kanengap Google (Kamenmap BeGinapiB, Kamenmap koukypci, Kanenmap
OatpKiBChKHUX 300piB, KameHmap mnam’sSTHUX JaT IMIKOJW TOIIO). Takox,
BUKOPUCTAaHHA MOXJIMBOCTeN cepBicy GoogleKanenaap n03Boiise miaHyBaTH
B3a€MO/III0 B MEpEXK1 [HTepHET TEeMaTUYHUX CHUIBHOT, 0aThKIBCHKOTO KOMITETY
tomio. [le cepenoBuine CriabHOT MISUTHHOCTI TOpociux (TeaaroriB i 0aThKiB) 3
Y4YHSIMM, HaJaHHsa 1HGopMalii Mpo 3allaHOBaHI Moail CiM’1, YYHAM,
negaroraM. JlocTynm 10 po3poOJeHOro KaleHgapss MoXe OyTH BiIKpUTHH
MEBHOMY KOJIy KOPUCTYBauiB 3 MpaBaMu JAOCTYIY, sIKi BU3HAYA€ HOro BIACHUK
(Kanennap noxiut, Kanennap moxit Google)[1].

3aranmom, yci iHCTpyMeHTH (Ciyx0u, cepBicu Ta momyku) Google € mocuth
e(DEeKTUBHUMHU B TPOIEC] AIDKATAIIZALT HE JIMIIE OCBITHROTO MPOCTOPY, a i Oyab-
SIKOT MISUTBHOCTI JTFOJUHU 3arajoM. L{i IHCTpyMEHTH € TOCUTh MOIMYISIPHAMH Y BCbOMY
CBITI 1 JOTIOMararoTh CIPOCTUTH POOOTY 3 OKyMEHTaMHU, 30€pEKEHHIM, 3aXUCTOM
iH(opMallii Ta JOCTYIIOM J0 HEi.

Takum unHOM, cTa€ OYEBUAHUM, IO LHUPpoBa TpaHchopMallis OCBITH
3abe3reuye MUIISIXK Ta OpraHizallli Cy4acHOro Mpolecy NeJaroriku napTHEPCTBa MIXK
VYHSIMU Ta BUUTEISIMH, BUKIIQJa9aMy Ta CTYJIEHTAMH, MearoraMu Ta 0aTbKaMu, 110

0CO0JIMBO BaXXJIMBO B TETIEPIIIHIX YMOBAX, KOJU Ma€ MICIe AUCTAHIIHE HAaBYaHHS.

2.3. Jikuraiizanisa y HAB4aJIbHOMY MPOLECi 3aKJIa/IiB BUIOI OCBIiTH

JimxuTanizalisi HaB4ajabHOro MPOLECy y 3aKianax BUIOi ocBiTH (nam — 3BO)
Bi/lirpae Baromy pojib B (OpMyBaHHI HOBOI'O IOKOJIHHS BHCOKOKBaTi(hiKOBaHHUX
MaiOyTHIX ¢axiBiiB. Opranizamiini 3acaau HUPpoBoi Tpanchopmaiii 6a3yroTbes Ha
TISTIBHOCTI  Ta BIPOBa/DKEHHI mporpamu  odicom 1mdpoBoi TpaHchopmarii.
CTpykTypH Ta CKJIaJ0BI IbOro 0dicy GYyHKLUIOHYIOTh 3aBJISIKU 3aCTOCYBaHHI MIAXOIY
«management by the projects» (ympaBmiHHS dYepe3 TPOEKTH). 3 TPAKTUKH

HEOJHOPAa30BO JI0Ka3aHO €(pEeKTUBHICTh mporpamu odicy nudpooi Tpancpopmaiii
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Ta MIIXO0AY YINPAaBIIHHSA caMe 4Yepe3 MPOEKTH IPKUATAII3aIli sl BIOCKOHAJICHHS
pobotu ta nisuibHOCTI 3BO, nenaroris Ta 3100yBayiB.

Cepen HalimomymspHIMMAX Ta HAWOUTBIT 3acTocoByBaHuX digital 3acob6iB Ta
TEXHOJIOT1H 1T Yac HaBYAJILHOT'O MPOIECY MOXKHA BUIIIUTH ITHCTPYMEHTH (JIOJATKH )
Google:Gmail, GoogleKmac, Google Meet, Google Kanenmap, Google Keep,
Google/luck, Google lokymenTu, Google Tabmumi, AppSheet, Google IIpesenTaii,
Google ®opmu, Google Jamboard, Google Moi kaptu, Google Caiitu, Google
Tpennu, Google Axagemis, Google I'pymu, Google CnoBimeHHs, MOXJIHBOCTI
Google Workspace, Google LlenTp Oe3nexu, a TakoXX JOMOBHEHHS J0 OO0 €KTIB
Google Chrome, Google Jlucky, Google JloBiaku. Came 111 iupoBi IHCTPYMEHTH €
OCHOBHUMH O€3KOMITOBHUMH CITOCOOAMHU JIJKUTANI3aIlli HABYALHOTO MPOIIECY IS
opranizaiiii epeKTUBHOT B3a€MO/I1i MK Y4aCHUKaMH HaBuajibHOTO Tiporiecy 3BO, siki
0€3yMOBHO BaXXJIMBI B yMOBaxX CBhOTOJEHHS — JWUCTAHIIMHOMY HaBYaHHI, aJKe
JMIIe3a JOTOMOTOK KOMII'I0Tepa Ta MOOUIBHOTO MPHUCTPOIO 1 JOCTYIy 10 MEpexi
Internet, 3a0e3nedaTs yci HEOOX1IHI YMOBH BUKOHAHHS HABUAJIbHOI MporpamMu/ riiaHy
SK BUKJIaJJadaMU TaK 1 3100yBadyaMu.

Takum yrHOM, 6a4MMO, 110 BUPIMICHHS MUTAHHS J1PKATATI3AIlll HaBYaJIbHOTO
MPOIIECY Ta BIOCKOHAJICHHS CHCTEMH OCBITH MOJKJIMBE JIMINIC TIPW BIPOBAHKCHHI B
CHUCTEMY OCBITH TMEPCHEKTUBHUX TMEPEeNOBUX TEXHOJOrH, Takux SK LU(POBI,
30KpeMa, JiJIsg opraHi3allii cy4acHO1 OCBITHBOI B3a€EMOJil, TOMY JJIs ICHY€ MOCTiiiHA
HEOOX1HICTh 3a0e3meueHHs MOTpeOrM y KOHKYPEHTO3JAaTHHX Kaapax BHUCOKOI
kBami(ikarii, mo nepeadayae OHOBJICHHS CIIOCO0IB 1 3aC001B KOMYHIKaITIi.

Y pe3ynbTaTi MOBUHHI 3MIHUTHUCS BIJIHOCHMHHM CTYJEHT-BHKJIAJad, CTYACHT-
CTYIICHT, CTYyJCHT-HABKOJIMIIIHE CEPEAOBHINEG, CTYACHT-DKEpena iH(opMairii.
['onoBHUM 3aBIaHHSAM OCBITHBOTI'O MPOIECY CTAa€ HE Mepenaya CTYJIEHTOBI MEBHOI
CyMH 3HaHb, a (OpPMYBaHHS yMiHb 3700yBaTH 1 OMPAIbOBYBATH HOBI J1aH1, OCBOEHHS
HoBuX digital-texHomorii, (opMyBaHHS HAaBUYOK MHCJICHHS BHUCOKOTO PIBHS:
aHaJ13yBaTH, CHHTE3yBaTH, OI[IHIOBATH [7].

HeBnuHHUN pO3BUTOK CYCHIIBCTBA, PICT MOTPEOH y MIUPOKOMY BUKOPHCTAHHI

digital-rexnonorii y cdepi OcBiTH, BUMarae BijJ 3100yBadiB BHUIIOi OCBITH —
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MaOyTHIX (paxiBIliB, a TAKOXK Yy MEJAroriB MOCTIMHO BJIOCKOHAIIOBATU CBOi 3HAHHS 1
HaBHMKH, CaMOpPEaJli30BYBaTUCh, OBOJIOAIBATH HOBUMH 3HAHHSIMHU Ta TEXHOJIOTISIMHU,
aHaII3yBaTH BEIUKI 00’ emMu iHpOpMAIIii.

AHaJi3 eJeKTPOHHUX 1H(POpMAIlIMHUX pecypciB KaapoBux areHTCTB (Adecco,
Advance, AGARecruitment, Aurora, VSKConsulting, WhiteSales) mo3BonmB
3apikcyBaTH MEBHI TEHACHLII MA00PY KOMMIaHIsIMU Ta YCTaHOBaMH KBali(iKOBaHUX
¢daxiBIliB, 0 aKTyali3ylOTh HEOOXIAHICTh PO3BUTKY OCOOMCTICHOI THYYKOCTI,
aIalITUBHOCT1, KOMYHIKaTUBHOCTI, PE(IEKCUBHOCTI, SIKI BU3HAUEHO HAYKOBISIMH SIK
softskills Ta BMiHb 3aCTOCYBaHHS MOKJIMBOCTEH HIUGPOBUX TEXHOJIOTIH [7].

Takum YMHOM, CIIOCTEPITAEMO K 3POCTAE 3HAUYUIICTh aHATITUYHOI Ta U(POBOI
KOMIETEHTHOCT1 JIsl YCHIIIHOTO BUKOHAHHS MNpodeciiHuX 3aBAaHb MaiOyTHIMU
baxiBUAMH.

Tomy, 3 aHamizy JaHOTO AOCTIIKEHHS, 0a4MMO, 110 YMOBH CY4acCHOTO >KUTTS
JTUKTYIOTh CBOi MpaBWa, B SIKAX JI0 YYACHHUKIB HABUAJLHOTO MPOIECY CTABUTHCS
3aBAaHHs 3a0€3MEeYUTH TaKUil PO3BUTOK JIOTIYHOTO MHUCIEHHS Ta c(hOpMYyBaTH TakKe
sapo 0a3oBHX, HEOOXITHMX BMiHBb (30Kpema 0a30BHX 3HAHb IMIOAO KOPUCTYBaHHS
iHQOpMaAIMHUMUA TEXHOJIOTISIMHU), K1 OyayTh (YHIAaMEHTOM 1 CHOpPOCTATH B
MalOyTHHOMY TPOIEC OBOJIOAIHHS HOBHMH AHATITUYHUMH 3HAHHSMHU 1 CKOPOTSTH
gac 0OpoOJICHHS Ta OCBOEHHS iH(oOpMaIlii 3a J0NMOMOrorw pisHoMmaHiTHUX digital-

IHCTPYMEHTIB 1 32C001B.
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BucHoBku

[IpobGnema SIKOCTI HaBYAIBHOTO MPOIIECY Y 3aKiajaxX BHUIIOI OCBITH HETaTUBHO
BIIMBAE Ha MIATOTOBKY MalOYyTHIX KOHKYPEHTOCIIPOMOXKHHX (haxiBIliB, TOMY poOoTa
MiHicTepcTBa OCBITH 1 HAYKH OPIEHTYETHCS HA 3aMIO3MUYCHHS MIXHAPOJIHOTO JOCBITY
3 ypaxyBaHHSM ICHYIOYOTO CTaHy CHCTEMH OCBITH Ta TOTped ¥ OYIKyBaHb
IPOMAJITHCHKOTO CYCIIUIBCTBA Y KpaiHH.

Tomy Ha pa3i Kypc Ha MIATOTOBKY TBOpYUX (haxiBIliB, IO BOJIOJIIOTH KpIM
BUCOKOI mpodeciiinoi kBamidikamii, BMIiHHSAM 3actocoByBaTu digital-rexHonorii y
OCBITHHOMY TMpOIIECi, IIBUAKO aHai3yBaTH BeJMYE3HUU 00°eM iH(opmMmariii,
MepeTBOPIOBATHU 11 Y 3py4HiNTy (opMy HJisg 3aCBOEHHS Ta peajizallii Ha MPaKTHUIl €
OCHOBHHMMH 3aBJIaHHSM Ha NMUISAXY A1KATATI3AIi] OCBITHROTO Tporiecy y 3BO.

Och YoMy JISUTBHICTB 3aKJIaJ1B BUILOT OCBITH Ta IEaroriB HaNpsMy BILJIMBA€E HA
npodeciiiHicTh (axiBLIB Ta aBTOPUTETHICTh PUHKY mpaii Ykpainu. Tomy moctaTHs
iHdopmariiiina 06a3a, HAsABHICTh CY4YaCHUX IHHOBAIIMHUX TEXHOJOTIA 1 3aco0iB,
JOCTYMy JI0 BCECBITHBOI Mepexi Internetmo BciM KpaiHi Ta ycCiX HaBYaJbHHUX
3aKjianax, TOTOBHICTh TEAAroriB JO TIOCTIMHOTO PO3BUTKY Ta CBOTO POIY
«JIDKATATI3allii» BIACHUX 3HAaHb Ta HABUAJIbHOI IPOrpaMu, HasIBHICTh BIJIIIOBIIHOTO
JOCBIy Ta MEHTOpPiB, OOI3HAaHMX MO0 BIPOBAIHKEHHS TpOorpaMu IUGPOBOL
TpaHchopmarllii B CHUCTEMY OCBITH YKpaiHu, OakaHHS Y4YaCHUKIB HABUYaJIHHOTO
nporiecy HaOyBaTH aHAJITUYHUX 3HAHHS W PO3BUBATH JIOTIYHE MMUCIICHHS T10
CIpaBXHHOMY 3a0e3nedyarh TiTHUWA PIBEHb MiJTOTOBKH KOHKYPEHTOCIPOMOXKHHUX
BUITYCKHHUKIB — MalOyTHIX (axiBLIB y KOXKHIM cdepi AIsNIbHOCTI, 3 1OCTATHIM PIBHEM
3HaHb, BMiHb Ta HU(POBOIO I aHATITUYHOIO KOMIIETEHTHICTIO.

Po3BUTOK 0COOMCTOCTI B CydacHOMY CBITI Tependadae OHOBJIEHHS CIOCOOIB
B32€MO/IIT 3 IIMPOKHUM 3aJTyUYE€HHSIM MOKIUBOCTEN U(ppoBUX TexHOIOr1H. HeodximHo
po3ymiTh, 1o 1udpoBa TpaHchopmallis 11e He TUMYACOBE SBUIIE, aKE 3 KOKHUM
POKOM pIBEHb PO3BUTKY IHHOBAIlIMHUX TEXHOJOTIM 3pocTae, IipKUTaIi3aris
npoHukae ruodie B yci cepu 0yrra. OTxe, e MOBa PO IN00ATbHY TEHJICHLIIO,
TOMY MaKCHUMaJIbHY BUTOJy y JaHOMY BHUIAQJKy OTPUMAIOTh OCBITHI 3aKJIaJid, IO

3aliMyThb JIAEPCHbKY HIlIy B 00JIacTi TpaHcgopMallii OCBITHBOIO Ipoliecy Ha 0asi
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BUKOPHUCTaHHS HU(PPOBUX TEXHOIOTIH.

TakuM 4uHOM, OJHIEIO 13 KIHLEBUX IIJIEH IKUTAII3aIlli OCBITH y 3aKjagax
BUIIOI OCBITU € 3aJ0BOJICHHS MOTpeO CyO0’€KTIB OCBITHBOTO TpoOIecy, SKi
3MIHIOIOTBCSI Pa30M 3 PO3BUTKOM CYCHUIBHHUX BIAHOCHH, TexHoJsorii. Cepen nmx
IiJIeH MOKHA BUIUTUTH — CTBOPEHHS IIMPOKOTO JOCTYITy 10 iH(popMaIliiHoi 0asu, 110
OJ1ar iHHOBALIMHUX TEXHOJIOT1H, 10 OIbII KOM(OPTHOI 1 ONEPaTUBHOT B3a€EMOIIT MIXK
3n00yBayaMu, BHUKJIaJadyaMH, IHIIMMHU ydacHukamu. Ilopsiag i3 num y nudpoBoi
TpaHcopmallii OCBITH € MPOMDKHI L1, SK, HAPUKJIaA, BUKOPUCTAHHS MPOIYKTIB 1
MOCYT JI/DKUTANI3AIll y MOBCAKACHHOMY JKUTTI (SIK1 MOJIETIIYIOTh OYJICHH] CIIpaBH,
MPUIIBUANIYIOTh pOOOTY i HaBYaHHS, CHPUSIOTH KOMYHIKaIlli, €KOHOMJISTH 4ac
TOII0); aBTOMATH3AIlisl OKpeMuX (OpM MPOBEICHHS HABUAJIBHUX 3aHSTh, 110 BEE JI0
3arajibHOi MeTu — UG poBOoi TpaHchopMallii Ta BIPOBAKEHHS 1HHOBAILIM YOCBITHIN

MIPOIIEC B ILJIOMY.
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T'JIABA 3.°
BMICT PEI'YJIATOPHUX HUTOKIHIB TA BIO'EHHUX EJIEMEHTIB Y
CHUPOBATIII KPOBI I IJIIIJTYHKOBIH 3AJ103I IIIYPIB-CAMUIIb TA
IX MIOTOMCTBA HICJISI TPUBAJIOI'O XPOHIYHOI'O CTPECY B

INEPIOJA BAT'ITTHOCTI
THE CONTENT OF REGULATORY CYTOKINES AND BIOGENIC ELEMENTS IN THE BLOOD
SERUM AND PANCREAS OF FEMALE RATS AND THEIR OFFSPRING AFTER PROLONGED
CHRONIC STRESS DURING PREGNANCY

DOI: 10.30888/2663-5569.2022-21-02-003

Beryn

Bigomo, 1mo 000B'A3KOBUM KOMIIOHEHTOM CHCTEMHOI BIJIOBIJII OpraHi3My Ha
BIUTMB MPAKTUYHO OYyIb-SIKOTO «HAA3BUYAWHOTO TOJpa3HUKA» SKUM MOXKE OyTH
HEUpOropMOHaJIbHA CTPEeC-peakKilis, sika 00YMOBJICHA aKTHUBAIlIE€I0 «CUCTEMH T1modi3-
HaJHUPHUKW» Ta CHUMIATUYHOIO HEPBOBOI CHCTEMOKO 1 CHCTEMHa TyMopaibHa
BIJINIOBI/Ib, OCHOBY SIKOi CKJIa/Ia€ aKTUBAIlisl €KCIPECii Ta MiABUIIICHHS BMICTY Y KPOBI
p13HUX 010JI0T1YHO aKTUBHUX pedoBuH [3, 10, 12, 21]. BkitoyeHHs IMyHHOI CUCTEMHU
y 3amajbHy BiAMOBIAb OYIb-SIKOTO CTYIEHS BUPA3HOCTI 3aBXAM Peati3yeTbCs yepes
yHIBEpCaJabHI 3amainbHI MexaHi3Mu [5, 24] saki 3a0e3nedyioTh KOHTPOJb Haj
nepebirom 3amanenHs [8, 10, 21, 25]. 3arajpHOBIIOMO, 10 HASBHICTh IMYHHOT
HEJIOCTAaTHOCTI MOXE MPUBECTH 10 HEAJeKBAaTHOI IMyHHOI BIMOBIAI Ha Iit0 Oyah —
SAKOTO MOUIKO/PKYIOUOTO areHTa, TOMY YSIBJICHHS MPO CTaH OCHOBHMX JIAHOK IMYHHOT
CHUCTEMH € BaXKJIUBHUM [IJI1 PO3YMIHHS POJII IMYHOJIOTIUHHUX 3pYIIEHb Y MeXaHi3Max
MOTIIKOIPKEHHS M IIUTYHKOBOT 3amo3u [21, 25, 31].

Bigomo, mio ¢yHKIIOHATbHA AaKTUBHICTH OCHOBHUX e(QEKTOpiB IMyHHOI
cuctemu - T- 1 B-kmiTHH, CyTT€BO 3MIHIOETHCS MIPH PI3HUX NATOJOTIYHHUX IpoIecax 1
cranax [11, 19, 28, 29, 31, 32]. IIpu gedimuti T-niMmdouuTiB unciao B-kmiTua Moxe
3QJIMIIIATUCS HOPMAJILHUM 1 HaBITh MiJBUIYBaTHCS. SAKio B HasgBHOCTI aedirut T-
mimonutiB no'szanuil 3 nedexrom T-xemmepiB (CD4+), e Moxke NpuBECTH 3
OJIHOTO OOKYy JI0 HEMOBHOIIIHHOI MPOJYKIi IMYHOIJIOOYJiHIB, a 3 JPyroro o

Hee(DeKTUBHOI aKTHWBAIlli KIITHHHOI BIAMOBIAI TOB’s3aHOI 3 AedeKTHICTIO T-

3Aemopu: Ilasnosa Enena Anexceesna, Cupenxo Buxmop Anamonvesuu
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mUTOTOKCHYHKMX  JuMmponutiB  (CD8+), mpore MoXe CYNpPOBOIKYBAaTHUCA 1
MIIBUIICHHSAM OpoayKiii iMmyHornoOymiHiB [31]. KmituHHO-OMOCEpeKOBaHA JIaHKa
cnenu(iyHoi IMyHHOI BIIMOBIAI, MO0 3abe3meuye 3HUINEHHS PI3HUX KIITHH
UTOTOKCUYHUMH CD8+- miMdonmTamMu 1 MOCUIIOETHCSA MM BIUIMBOM ITMTOKIHIB-
OCHOBHUX CKJIaJJOBUX KIITUHHOI KOMYHIKalii 1 CTUMYJIATOPIB (PYHKIIOHATIBHOT
aKTUBHOCTI 0aratboX KJIITHH, 1[0 MOTEHLIIOITH PO3BUTOK 3aMalbHOTO mpoiecy |14,
16]. Llutokinu BUPOOJAIOTHCS B pe3yjabTaTi CKIaAHOT B3aemoxdii T-KITHH 1
makpodaris [16]. Bzaemonmitoun 3 wmakpodaramu, CD4+-mimponuTu-xenmnepu
IUISIXOM CeKpellii JiIM(POKIHIB 3HAYHO MTOCUJIIOIOThH MIrpaillito MakpodariB B ocepesioK
3aMajieHHsl 1 TUM CaMHUM MOTEHLII0I0Th PO3BUTOK 3alaIbHOTO MPOIIECY

[{uTokiHM — 1€ JIOKaJIbHO JiF0Yi, BUCOKOAKTHMBHI PEUOBWHU, SIKI BIIITPAIOTh
BAXJMBY pOJIb Yy TaToreHe3l OararbOox 3aXBOpPIOBaHb, BOHU € MeEIIaTOpPAMHU
MDKKITITUHHUX ~KOMYHIKaIllii TOpv IMyHHIA BIANOBIAI, 3amajJeHHI, a TaKoX
MDKCHCTEMHHUX B3a€EMOJISIX, B TOMY YMCIl ¥ €HIOTENalbHO-TIM(OIUTAPHUX, TOMY
Ha HAIll MOIJISI/T € BAKJIMBUM BUBUEHHS POJIi LIUTOKIHIB Y MEXaHI3Max MOUIKOIKEHHS
MIILTYHKOBOI 3aJI034, 110 BUHHUKA€ HAa TJII BIUIMBY XPOHIYHOTIO 1MOOLMI3AI[tHOTO
ctpecy [4, 31]. Oco0auBICTIO i1 UTOKIHIB € iX CHeu(IYHICTb, IIUPOKUM CIIEKTpP Ta
WIeHOTpOonHICTh OlosoriynHoi Aaii. Croenu@iuHicTh iX BIJIMBY 1 O1070TI4HOT [ii
3aJICKUTh BIiJl TUMIB KIITHH-MimeHenW [7]. BUTbIIicTh IUTOKIHIB HE CHHTE3YETHCS
KJIITHHAMU 11032 (POKYCOM 3alajibHOI peakiiii Ta IMyHHOI BIJMOBIJI 1 X CHHTE3 €
1HAYKOBaHUM TporiecoM. [Ipu po3BUTKY CHCTEMHOI 3amanbHOi peakiiii MPaKTUYHO BCl
OpraHd Ta CHUCTEMH OpPraHi3My 3HaxOHAThCS I BIUIMBOM PI3HUX 3a e(PeKkToM 1
KOHIICHTPAITI€I0 TIPO- Ta MPOTHU3ANAJIbHUX [IUTOKIHIB. B ocTaHHI poKH 3'sIBUNMCS AaH1
npo 301TIbIICHHS J1arHOCTUYHOT IIHHOCTI CHPOBAaTKOBOI KoHIeHTpauii sk TNF-a, Tak
i1 1JI-6 B mporHo3i po3BUTKY 3aXBOPIOBaHb IMiIIUTYHKOBOI 3aJ103H, IO MepediratoTh B
rOCTpHU TEpioA 3 BAXKOI EK30KPUHHOIO HenxocTatHicTio [3, 15, 27], a Takox
nposigHa poib [JI-2 B perymnsmii iMyHHOI BIANOBIAlI 3aBISKH IIMPOKOMY CIIEKTPY
Olosioriynux edekTiB (akTuBaiito, pict 1 gudepenimioBanHs T- 1 B-mimdonuris,
aHTUTEHIIPE3CHTYI0UY 1 MiKpoOiouuaHy (yHKIil0 MakpodariB, crpuse akTUBauli 1

npostidepaltii NpUPOAHUX KIJIEPHUX KIITUH [3, 15, 16]
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3 ypaxyBaHHSM TOTO, 1110 BIUIMB IMMOO1II3aLIITHOTO CTPECy Ha OpraHi3M IIypiB-
CaMHUIlb /10 1 B TEpioJ] BariTHOCTI HaJa€ IIKIIJIUBY JII0 HAa €K30- Ta €HJIOKPUHHHUI
amapar He TUIbKM iX BJIaCHOI MIAILIYHKOBOI 3aJl03M, a ¥ iX MOTOMCTBa, MAalOTh
JIOCTaTHbO CTIMKWN XapakTep MopQoJIOTiYHUX 3MiH, 110 OyJI0 MOKa3aHO HaMU Yy
MOMEpPEeAHIX JIOCIIHKCHHSIX, BUJAETHCS BAXJIMBUM Y 3'ACyBaHHS yd4acTl IMyHHHUX

MEXaH13MIB y MOMIKOKeHH1 (PYHKIIIT MiIUTYHKOBOT 3aJI03H.

3.1. BB TpUBAaJIOro iMmmMoOuTi3aniiHOrO cTpecy B Mepiojl BAriTHOCTI HA BMICT

HUTOKIHIB Y CHPOBATII KPOBI HIypPiB-cAMHUIIb 1 IX HAAAKIB

B cuposarii kpoBi Oyi0 AOCHIPKEHO PiBEHb IHTEPJEHKIHIB MU OOpaiu came
JI-12 Tta 1JI-4 Tomy, 110 caMe BOHM BM3HA4YaIOTh HampsSMOK audepeHmitoBanns T-
nimdonuris 3 CD*-T-knitun 3 yrBopennsam T-xemmnepiB 1-ro (Thl) ta 2-ro (Th2)
tuniB [26], T06T0 € MapkepHuMHu 1uTokiHamu Thl- i Th2-nimpormTis. Ix piseHs
J03BOJISIE CYIUTH NP0 NUIAXM peaiizalli IMyHHOI BIAMOBIAI Ha YIIKOJKCHHS
TKaQHWHU, OCKUIBKH B1JIOMO, 110 Th1-KIITUHH OmocepeaKOBYIOTh peaKilii KIIITHHHOTO
IMYHITETYy, 3aCHOBaH1 Ha B3aeMOJii aHTUreH-T-nmimMporut, a Th2-xkaiTnHM — peakuii
ryMOpajbHOI IMyHHOI BIAINOBIII, sIKa TOB's3aHa 31 CTUMYJLiE0 B-mimdouuris i
BUpOOJICHHsIM aHTUTLT [18, 22]. 3’sicoBaHo, mo miaBuineHHs BMicty [JI-12 mamo
MICIIe y BCIX TBapHH TMicas iIMMOOLII3allIHHOTO CTPECy 1 HaBMAKH y MEPEeBaKHOI
KUTBKOCTI ITUX K€ IIypiB Bija3Hayanocs 3HmkeHHsa BMicTy 1JI-4. Cepenniit pienb 1JI-

12 y mopiBHAHHI 3 KOHTpOJeM, OYB MiJBUILIEHUM OUTBII HIXK Yy 3 pa3u (Tadm. 1).

Taoauus 1. - Bmict nurokiniB (M+m) y cupoBaTui KpoBi mypiB-caMullb,

10 epedyBaM B YMOBAX TPMBAJIOro iMMo0ii3aniifHOro cTpecy

[TokazHuku [lypu-marepi
I'pyna-K (n=10) I'pyna 3 (n=10)
JI-12 (mkr/mor) 9,57+0,42 28,04+0,73%**
1JI-4 (mxr/mon) 1,98+0,19 1,51+0,12 *
DI-12/1J1-4 (ox.) 5,3+0,59 19,43+1,26%**

[Mpumitku: 1. * - p<0,05, *** - p<0,001 (OPIBHSHHS 3 TPYIIO KOHTPOJIIO).
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Jlns 3’sicyBaHHS CTymneHs mpomnopiiiHocti 3miHu piBHa 1JI-12 1 IJI-4 mm
BU3HAYWJIU TOKa3HUK criBBigHomeHHs [JI-12 / 1JI-4. BcraHoBneHo, 110 HOro piBeHb
y IIypiB AOCTIIKYBaHOI IpynH OyB CyTTE€BO MiABUIICHUM Yy 3,7 pa3iB BignosiaHo. Lle
CBIIYUTHh MPO T, IO y IIypiB - CaMHUIb SIKI MPOTATOM BariTHOCTI MEPEHECIH
XpOHIYHUN 1MMOOLTI3allIMHUNA CTpeC € O3HaKh BUPAKEHHOTO LUTOKIHOBOTO
aucOanancy. PisHocnpsimoBanuii xapaktep 3MmiH piBHs [JI-12 (migBumenss) ta 1J1-4
(3HIDKEHHS) Ja€ MiJICTaBU 3a3HAYUTH, IO Yy IIypiB-CAaMHIlb IMyHHa BIJAMOBIAL Ha
YIIKOJKEHHSI MIANLTYHKOBOI 3aJI03U peali3ye€TbCs B HANMPSIMKY aKTHBallli peakiliif
KJIITUHHOTO IMYHITETY Ha TJI1 3HH)KEHHSI aKTUBHOCTI peaKkIliii ryMopajabHO1 BIAMOBI/II.
Taka cutyariss Moxe OOYMOBUTHU 3OUIBIICHHS CTYIEHS MOIIKOMKEHHS (GYHKIT
OopraHy 1 CIPUYMHHUTH TEPCHUCTEHINIO 3amaJlbHUX (XPOHI3aIlil0) 3MiH, PE3yJIbTaTOM
9Oro 3 4aCOM MOK€ OYTH PO3BHTOK y TBApUH XPOHIYHOTO MMaHKPEATHUTY.

[TopiBHSIHHS YaCTOTW BUHUKHEHHS 3MIH PIBHS LIUTOKIHIB Y KPOBI IIypAT, IIO
HApOIMINCH BiJl IIypiB — CAaMHIlb MICIsl JOBFOTPUBAIOrO IMMOOLTI3aLIMHOTO CTpeCy
MOKAa3aJjo0 iX 1JICHTUYHICTh, K1 TOJIATal0Th Y CIOJy4YeHHI 30ubieHHs BMicTy [JI-12 1
sHmkeHH1 BMicTy [JI-4 (tabn. 2). Iloka3HUKHM CEpeAHBOTO BMICTY DPETYJISATOPHUX
IIUTOKIHIB IIJIKOM y3TO/KYIOTHCS 3 YaCTOTOIO 1 XapaKTEPOM 3MiH iX piBHS Y OJHO- 1
JBOMICSIYHUX IIypiB (3MEHIIEHHS NMoka3HuKa [JI-4 Ta icToTHe 3011bIIeHHS TOKa3HUKA

1JI-12) (tabm. 2).

Taoauus 2. - Bmicr inTepJeiikiniB 12 i 4 B cupoBarui kpoBi (M+m) Hamaakis

IypiB-caMHIIb, 110 NepedyBajd B YMOBAaX XPOHIYHOI0 reCTalliiiHOTO cTpecy

Bix nrypsr
R o 1 micsaup X 2 micsui
K B Ko —
(1-10) I'p. 31 (n=10) (1-10) I'p. 32(n=10)

22.04 29,96%** 15,68 31,04%**

JI-12 (mxr/mo) £0.65 +1,81 +0,91 +0,34
3.56 1,65%** 3,83 3,17%%*

JI-4 (xr/mom) £0.19 +0,09 +0,1 +0,08
6,37 18,84+ 4,12 9,84%%%

UL-12/11-4 (1) | (g +133 +0,26 +0,18

[pumitku: 1. *** p < 0,001 — NOpiBHAHHS 3 TPYHOIO KOHTPOJIIO.
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3icTaBJIeHHs CEpPeAHLOTO PIBHSA IIUTOKIHIB B CHpOBATIIl KPOBI Yy OJHO- 1
JIBOMICSTYHUX IIIYPIB TTOKAa3ajo0, 110 B OCTaHHIX BiJI0YBA€ThCS JOCTOBIPHE 301JIBIIICHHS
BMmicty [JI-12 B mopiBHSHHI 3 TakuM y ojaHoMmicsuHHX - Ha 63,4% (p<0,001)
BianoBigHo. KonmuBauus piBHs [JI-12 y 0/1HO- 1 ABOMICSIYHUX IIIyPiB MOXKHA MOSCHUTH
TUM, IO MPO3analibHI IUTOKIHA MAalOTh HU3bKY MOJIEKYJISIPHY Macy, II0 03BOJIE M
¢binpTpyBaTHCS uepe3 Oa3alibHy MeMOpaHy HUPKOBHX KIyOOUKiB 1 BUBOAMUTHUCA 3
opranismy. [IpoTuzananbHi IIUTOKIHM MalOTh BUCOKY MOJIEKYJISIPHY Macy, 3aBISKU
YoMy iX KOHIEHTpaIlisl B TU1a3Mi KpoBi OiibI ctana [17]. Y ABOMICSYHOTO MOTOMCTBA
IIypiB - CaMHIlb JOCIIIKYBAHOI TPYNH CHlocTepiraerhes 301abieHHs piBHs [JI-4 (Ha
36,4%), 1mo O0OYMOBIIIOE€ JIOCTOBIPHY BIAMIHY TIOKa3HMKa BiJi HOPMAaTHBHOIO
3HaueHHs, (Tabxa. 2). [IpeacraBneHi naHi cBiYaTh Mpo Te, 10 HAWOUIBII BUPAKCHHIA
IIUTOKIHOBUM JAWCOAIaHC Ma€ MiCIle Y OJHO- 1 JIBOMICAYHUX IIypiB, HaMMEHII
BUpa3HUH - y IIypiB-MaTepiB.

OTpuMaHi pe3ylbTaTH AOCTIKEHHS, B IIUIOMY, MaHI(pecTylOTh HasBHICTb Yy
IIypiB-CaMHUIlb Ta iX IMOTOMCTBAa CHUCTEMHOI TyMOPaJIbHOi BIAMOBIII y BHUIJISIL
nucbanancy cnenugiyHux akTuBaTopiB mpoidepanii 1 qudepenunpoku Thl- 1 Th2-
xennepiB — 1uTokiHIB 1JI-12 ta [JI-4 3 mepeBaxaHHsIM MapkepHOro nuTokiny Thl-
mimponuriB  (IJI-12), mo cBiguuTh NpO TMEpeBa)KHE 3aJy4YCHHS B IAaTOTCHE3
VIIKO/KEHHS TIIUTYHKOBOI 3a7103M KIIITUHHOI JIaHKW iMyHIiTeTy. Lle, 6e3yMoBHO,
HETaTHBHO MO3HAYAETHCS HA BHYTPIITHBOKIITUHHOMY METa0o0J113M1 TTaHKPEAIUTIB, iX
€K30- Ta C€HJIOKPUHHOI CEKPETOPHOI aKTUBHOCTI, IO MOXKE I OUIbIIE MOCHIUTU
VIIKO/PKEHHSI  MIJUUIYHKOBOI  3all03W  SIK Yy €KCHEPUMEHTAIIbHUX TBapuH 3
MOP(QOJIOTIYHUMH O3HAKaMH 3alajeHHs, TaK 1 y UIypiB 0e3 O3HaK 3amaJleHHs
(OCKUIbKM IMYHOMATOJIOT14HI peakKilii, ikl TpUBajIo 30epiraloThbes, a came crerudiyia
peakilis YHOBUIBHEHOTO THIy) 3 YacOM MOXYTh CIHpUATH po3BUTKY XII 1

naHKpeaTuyHoi HejpocTaTHoCTi [14,17,23].
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3.2. BniimB TPHMBAJOro iMMOOLTI3amiHHOrO cTpecy B MepioJ BariTHOCTI Ha
NMOKA3HMKHA AKTHUBHOCTI 0iOreHHUX eJIeMEHTIB Y IOMOreHATI MiAIJIyHKOBOI

32JI034 | CHPOBATKM KPOBI IIypiB—CcaMuIb i iX HAIIAKIB.

Bigomo, 1m0 OioreHHI €JIeMEHTH € HaWBaXJIUBIIMIUMH KaTaji3aTopaMu
pi3HOMaHITHUX O10XIMIYHHX MPOLECIB, 110 MPUIMAIOTh Y4acTh B YCiX BUJAX OOMIHY
PEUYOBHH 1 BIAITPalOTh 3HAYHY POJIb B ajarTallii Opra”iaMy B HOpPMI 1, 0OCOOJIMBO, B
narojorii [1, 2, 6]. Jlo xurteBo HeoOximHux OioreHHux enemeHTiB (BE) ski
HAJXOAATh B OpPraHi3M 3 DK€ 1 NMUTHOK BOJOI0 HApsAy 3 IHIIMMH ChOTOMIHI
BIJIHOCAThH MIKpOE€JIeMEeHT IUHK (Zn), makpoeneMeHntn Ca, Mg, Na, siki BIIrparoTh
BOXJIMBY pOJIb MIATPUMYIOUH KHCIOTHO-TY>KHY PpIBHOBary, OCMOTHUYHUN THUCK
UTOIIa3MH, 3roptaHHs KpoBi [9]. Hediuut psay mikpoenementiB (Cr, Cu, Fe, I,
Mn, Mo, Se, Zn) 3aaTHUN TOPYIIUTH OalaHC MPAKTUYHO BCIX OOMIHHUX IMPOIIECIB B
opranizmi [30]. Makpo- 1 MIKpOeJIEeMEHTH BUCTYMAIOTh SIK OPraHi3aTopyu TPETHUHHOI 1
YETBEPTUHHOI CTPYKTYyp OUIKIB 1 aKTMBHUX IIeHTpiB (epmeHTiB [15]. MinepanbHi
eneMeHTH (Zn, Mg, Se Ta iH.) 31aTHI 6e3m0cepeIHbO OJIOKYBaTH BUIbHI paJUKaH,
TUM CaMUM pETryJIIoIud OKUCToBaibHI mpouecu [30]. MikpoeneMeHT Zn Hajae
OaraToIuIaHOBUI BIUIMB Ha BCl JJAHKHM IMYHITETY, PETYJIIOIYH TIpoliecy npoJideparrii
1 nudepeHmiamii KJIITHH IMYHHOI CHCTEMH, 3HIDKYIOUM AaKTHBHICTh MEPEKHUCHOTO
okucienns mimiaiB (aktuBHicte COJI) [13, 20]. JochipKeHHS JESIKUX aBTOPIB
BKa3ylOTh, [0 MOPYIICHHS B IMYHHIA CHUCTEMIi, BUKJIMKaHI AePIIIUTOM Makpo- abo
MIKpOEJIEMEHTIB, JOCTaTHI JUIsi 30UIbLICHHS PHU3UKY YCKJIAJHEHOro mepediry
3anaJibHUX 3aXBOPIOBAHb.

Tox mopymieHHs ix OanaHcy Moke OyTH OJHHUM 13 MEXaHI3MIB IMAaTOTE€HE3y
VIIKO/DKCHHST TIIIUTYHKOBOI 3ajJ03M y NIypiB-CaMHIIb Ta IXHBOT'O OJIHO- Ta
JABOXMICSYHOTO IMOTOMCTBAa B TIpe-, Ta B MMOCTHATAJLHOMY NEPiOi, sIKe MOXke OyTH
OCHOBOIO PO3BUTKY PI3HOI MATOJOT11 MiIUTYHKOBOT 3aJI03H1 B TIOJAIBIIIOMY.

Y mypiB-camuIlp, 10 y TEPioJl BariTHOCTI 3HAXOIWUJIUCH MM BILUTUBOM
XPOHIYHOTO0 1MOOUTI3alIHOTO CTpeCy y roMOTreHaTli TKaHWHI MiAIUIYHKOBOI 3a71031
BCTAHOBJICHE 3HW)XEHHS BMICTY JOCHIPKYBaHUX OIOTEHHHX €JIeMEeHTIB, a came: Ca,

Mg, Zn (ma 41,5%, 40,0%, 25,6% (p<0,01) BignoBigHo) (Ta6:1.3). IlokaszHuk
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criBBigHomeHHs Ca/Mg wMiike HE BIIPIZHAETBCS Bl CEPEIHBOCTATUCTUYHOTO
3Ha4YeHHs TBapuH Trpynu KoHTpoiro (K rp.), 1m0 CBIIUUTH MPO BPIBHOBAKEHICTH
edekTiB IUX O10r€HHUX MaKpOEJIEMEHTIB.

VY cupoBaTiil KpoBi IIypiB-CaMHIlb BHUSBIICHI MEHII BHUpa)X€HI 3MiHU OajlaHCy
BE, HiX y roMoreHari miJILIyHKOBOI 3a1034 (Tabi.3) — Biq3HAYA€TbCA HOPMaJIbHUIMA
BMicT Ca (piBeHb NOKa3HUKa BUIUI Ha 38,7% 3a MOKa3HUK B TOMOT€HaTi); BMicT Mg
1 Zn 3Menmenud Ha 32,5% 1 18,8% (p<0,01) y mopiBHSHHI 13 HOPMATHBOM 1
OUTBbIIMIA, HDK y TOMOTEHATI MIANLTYHKOBOI 3amo3u, Ha 7,5% 1 6,8% (p<0,01)

BI/IITIOB1IHO.

Taoauus 3 - [lokasHUKM AKTUBHOCTI OioreHHux ejemMeHTiB (M+m) y roMmoreHari
NiJNIYHKOBOI 32J103M i CHPOBATIli KPOBIi IIypiB-caMuIlb, 110 NePeHeCIn

iMMOOLTi3aliifHMH CTpec MPOTATrOM BariTHOCTI

[lypu-cammurri
[MoKa3HUKH T'omoreHaTt pancreas CupoBartka KpoBi
(n=7) (n=7)
Ca Hocn. tp. 3,44+0,36** 2,4+0,05 (pu3<0,05)
(mMr/100 r k. — I13)
(MM/11 — cUpOB. KpOBI) Kep. 5,88+0,15 2,47+0,04 (pn3<0,01)
Ca e Hoca. rp. 1,44+0,14**
(om.) K p. 2,35+0,05
Mg Hocan. p. 1,04+0,06** 0,76+0,03** (p3<0,01)
(mMr/100 r k. — I13)
(MM/11 — cHpOB. KPOBi) Kep. 1,95+0,04 1,12+0,02 (p3<0,01)
Mgm/c I[OC'H' p. 1,38i0,08**
(om.) K p. 1,7240,04
Ca/Mg Hoca. p. 3,33+0,32 3,23+0,09**
(om.) K ep. 3,02+0,07 2,2140,02 (pu3<0,01)
Zn Hocn. Tp. 4,3+£0,17** 14,76+0,2** (pi13<0,01)
(mr/100 r k. — I13)
(MKM/11 — cHpOB. KPOBi) Kep. 5,78+0,13 18,17+0,29 (pu3<0,01)
V4 (P I[OC-H' Ip. 0,2910,01
(om.) K 2p. 0,32+0,01

[Mpumitku: **- p<0,01; * - p<0,05 — mopiBHAHHS 3 rpynor kKoHTpowo (K rp.).
Pus — HOPIBHAHHA 13 NOKa3HuKamu y 113.

Haouno mpo xapakTep BIAMIHHOCTI BMICTy OI0OT€HHUX €JIEMEHTIB B TOMOTEHATI

MIIUTYHKOBOT 3aJ103U 1 CHPOBATIll KPOB1 BKa3yIOTh 3HAYEHHS MOKa3HUKIB Capye,
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Mgusc, ZNysc (BHUKEHHST B MOPIBHSHHI 13 HOpMaTuBOM Ha 38,6% 1 19,7% (p<0,01)

B1AMOBIAHO Cays/c 1 Mgrs/e, HA 8,9% (p>0,05) — Znyy. (Tabm. 3).

Taoauus 4 - BMicT 0ioreHHUX eJieMeHTIB y TOMOTeHAaTI MiANIIYHKOBOI 32J103H i

CHPOBATLI KPOBi LIYPAT, sIKi NepeHecJ I XPOHIYHHUI recTaliiHuii cTpec

OpaoMicsyHi (M+m) JIBoxmicsuni (M+m)
[Toxa3zHuku I'omorenar I'omorenat
CupoBatka CupoBaTka
pancreas o pancreas o
(n=13) KpoBi (n=15) (n=12) KpoBi (n=12)
3,24+ 3,1+
Ca ’ 2,56+0,03** . 2,8540,02**##
(Mr/100 T TK. — Jloen.rp | 0,05 pi3<0,01 0,065 pi3<0,01
I13)
(wM/n — cupos. | . 3’32* 2,97:0,2 ‘0" (I)Sj#:# 2,34+0,02
KpOBi) P : puz<0,05 ’ puz<0,01
pu<0,01 ’ ’
Ca e Noctrp | 1,26+0,03 1,12£0,02%* (1,,<0,05,; p1<0,01)
(om.) K ep. 1,19+0,11 (p,<0,01) 1,78+0,04 (p,,1<0,01)
sksk
Mg 1,62+ 0,52+0,02 1,06+0,04 0,6140,02%*4##
/100 flocrrp | 0,03% px=0.01 <0,01 <0,05
%g) T TK. — Du<0,01 pis<0,01 pi1<0, pm3<0,
(MM /1 — cHpoB. 2,08+ 0.96£0.05 1y 140003 | 0,91+0,014%
KpoBi) K ap. 0,04 pn<0,01 Prz<0,01
pi3<0,01 ’
Mgus/c Jocinrp | 3,3+0,16%* (p,,<0,01) 1,79+0,14** (p,<0,05; p;1<0,01)
(om.) K 2p. 2,16+0,06 (p.<0,01) 1,2540,03 (p,1<0,01)
4,66+0,11%*
kk b b
Jocnrp | 005+ O [2932000m | pu<0.01;
. p ’ <0 01 pM <b 01 p1<0)0] p1<0}05
Ca/Mg Pu iU, pi3<0, pi3<0,01
(on) 1,65+ 3,0840,16 2,59+0,04
3,7+0,09 pu<0,01;
K ap. 0,03 pu<0,01
Pu<0,01 Ppis<0,01 P, 1<0,01 p1<0,05
M f) ’ pﬂ3<0,01
e ek
Zn 4,09+ 10,3+0,18 75940, 12+ 11,15+0,13
(Mr/100 T 1K flocn.rp. | 0,06% pu<0,01 Pu1<0,01 Pu1<0,01
T p3<0,01 e p3<0,01
I3)
(M1 — cHpop. 6,24+ 16,09+021 o007 18,08+0,52
: K ap. 0,11 pu<0,01 p1<0,01
KpOBI) pu<0,01 pis<0,01 P 1<0,01 pus<0,01
ZNuy/c Jocinrp | 0,4+0,01 (p.<0,01) 0,68+0,02** (p,,1<0,01)
(o1.) K 2p. 0,39+0,01 (p.<0,01) 0,44+0,004 (p..1<0,01)

[Mpumitku: **- p<0,01; * - p<0,05 — MOpiBHAHHA 3 TPYHOI KOHTPOIIO. Py —
MOPIBHSIHHS 3 TTOKa3HUKaMu MatepiB. ##-p; <0,01; — mopiBHSAHHS 3 1-HO MIC.. Prs
— TIOPIBHSIHHS 3 MOKA3HUKAMU Yy MANLTYHKOBIHN 3aJ1031.

Y I-micauHHUX UIypSIT Yy TOMOTEHATI MIANUIYHKOBOI 3ajl03d 3MIHH BMICTY

MOHOTPADLT 62 ISBN 978-617-7880-30-0



Innosaytiing nayka, ocsima, supobuuymeo i mpancnopm Knuza 21 Yacmuna 2 %
MIKpOEJIEMEHTIB MOoJIAraiu y 3HmkeHH1 BMicty Zn (Ha 34,5% (p<0,01)) BiamoBigHO.
PiBenp makpoenementiB Ca 1 Mg OyB HMKYE KOHTPOJBHOTO piBHsA, ¢ BMmicT Ca
BIJIPI3HSABCA BiJ] KOHTPOJBHOTO 3HA4€HHA, a BMicT Mg OyB moctoBipHO (Ha 22,1%)
MEHIIIE TaKOTO B KOHTPOJIbHIM rpyni. ToMy noka3Huk criBBijgHomeHHs (Ca/Mg) OyB
BUIIUM HIX B Ipyni KoHTpoJto Ha 21,6% (p<0,01).

VY cupoBaTii KpoBi 1-MICAYHHMX IIypsST CHPSIMOBAHICTh BIIXWUJIEHb BMICTY
O10TEHHUX €JIEMEHTIB BiJi KOHTPOJBHMUX OyJia 1IGHTUYHA 3 TaKOK Yy TOMOTEHAaTl
MiIIUTYHKOBOI 3a5103u: piBeHb Ca, Mg i1 Zn O0yB 3umxenuM (Ha 13,8%, 45,6% 1 36,0%
(p<0,01) BiamoBigHO, MPOTE IIi 3HAYEHHS HE3HAYHO BIAPIZHIUCS BiJI KOHTPOJIIO
(Tabs.4). AHasi3 NMOKa3HUKIB CITIBBIIHOIIEHHSI JOCJIPKYBaHUX OI0T€HHUX €JIEMEHTIB
B MIIIUTYHKOBOI 3aJI03H 1 CHPOBATIIl KPOBI BUSIBUB HASBHICTH JOCTOBIPHOCTI BiJIMIH
JuIe moa0 BMICTY Mg: moka3sHUK Mg, OyB 30imbmieHuid Ha 52,8% (p<0,01).
30utkmenuit Ha 52,8% (p<0,01), a Cupyye 3MeHmenuit Ha 8,1% (p<0,01).

VY 2-micsyHUX IIypsAT y TOMOTEHATI MiANLTYHKOBOT 3251031 OYyB 3HUKEHUM BMICT
MPAKTUYHO BCIX JOCITIIKYBaHUX OIOT€HHUX E€JIEMEHTIB, 32 BHHSITKOM DPiBHS BMICTY
Mg, BinxuieHHS Bij iX HOPMATUBHUX 3HAYCHb BUSBUIIUCS JOCTOBIpHUMH (Ta0i.4).
Tako>x OyJi0 BUSIBJICHO HasiBHI JIOCTOBIPHI BIIMIHM MDK IOKAa3HMKIB BCIX O10Tr€HHUX
€JIEMEHTIB Y 2-MICSIUHUX IIyPST 3 MOKA3HUKAMH |-HO MICSIYHUX TBapHH., X04a 4iTKOT
3aKOHOMIPHOCTI IIOJI0 CHPSMOBAHOCTI BIIXWJICHb IMOKAa3HUKIB BiJ] HOPMATHBIB HE
Oyno. Y mopiBHSHHI 13 |-MicsuHUMH MIypsTaMu OyB OUIbIIMM BMICT Mg 1 Zn
(BimmoBimHO Ha 15% 1 28,7%) ta MenmmuMm BMmicT Ca, (Ha 20,0%) BIZIIOBIIHO.
[Toxasnuk cniBBigHomeHHa Ca/Mg Takox Ha 42,4% (p<0,01) OyB mMeHIIMii, HIXK B
rpymi 1-MiCSYHUX UIypAT.

VY cupoBatii KpoBi 2-MICAYHHMX IIypAT BUsBIeHe MiABHILeHHs piBHA Ca (Ha
21,7% (p<0,01) Ta 3HmwkenHs Bmicty Mg, Zn (Ha 32,5%, 38,3% (p<0,01))
BI/IMOBIIHO, ToMYy cmiBBigHOMEeHHsT Ca/Mg Oyno 3Hauno migBuiieHuM (Ha 80%)
(tabn.4). Cnmimg BiI3HAUWUTH, IO PIBEHHb BCIX OIOTEHHUX EJIEMEHTIB JIOCTOBIPHO
(p<0,01) Bizmpi3HSABCS BiJ TAKOTO y TOMOTEHATI MIAIUTYHKOBOI 3ay103u: BMmicT Ca, Ha
47,6%, BmicT Mg 1 Zn menmmii Ha 24,4% 1 32,5% BignoBigHo. Taki BIAMIHUA PiBHS

MOKa3HUKIB O10T€HHHUX €JIEMEHTIB y IOMOT€HaTi MIAIUTYHKOBOI 3aJ03M 1 CHPOBATIII
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KpOB1 OOYMOBJIIOIOTH 1 OCOOJIMBOCTI 3MIHM iX CIIBBIJHOIIEHHS B TOPIBHSHHI 13
HOpMaTHMBaMH, a came: IMJABUIIEHHS CHIBBIAHOMEHHA Mgue 1 Zhnye (Ha 43,9% 1
54,0% (p<0,01) BigmoBigHO Ta 3HWKEHHS Canye, HA 37,2%, (p<0,01). Bume nHaBeneHi
JaHl CBIIYaTh MPO Te, 10 BiAMiHU BMicTy BE B TKaHWHI HiAIUTYHKOBOI 3aJI03H 1
CHUPOBATII KPOB1 2-MICSYHHX HIypsAT OUIBII BUpPaXeHi, HUK y 1-micsuaux. [lpu upomy
B MIAIUTYHKOBOI 3aJI03M 1 CHpPOBATIl KpPOBI 2-MICAYHHX IIYpPST BiJ3HAYAETHCS
1ZIEHTUYHICTh CIPSIMOBAHOCTI 3MiH BMICTY 40% O10reHHUX €JIEMEHTIB, B TOW 4Yac SK Yy
I-micaunux mypst — 80% OioreHHux ejaeMeHTiB. Lle Moke CBITUUTH MPO 3pOCTAHHS
opraHocrenuiyHOCT 100 BMICTy OIOT€HHMX €JIEMEHTIB MpU 30UIbIICHHI BiKY
IypAT. Y LUIOMY MOPIBHSHHS MOKA3HHUKIB BMICTy OIOT€HHUX €JIEMEHTIB B TKaHHMHI
MIILTYHKOBOI 3aJ71031 J03BOJISIE KOHCTATyBaTH, 10 B YCIX BIKOBUX TpyIax LIypsT,
SIK1 3a3HAJIU MPEHATAIBHOTO CTPECY, CIOCTEPIraeThCsl CTabLILHO HU3BKHUH piBeHBb Ca,
Zn piBeHb Mg X04 1 Ma€ TEHJICHIIIO N0 3HIDKCHHS, HO HE € TaKUM CTa0lIhHUM,
OCKUIBKM B OKpPEMHUX BIKOBUX TIpymHax BIJ3HA4a€Tbcid HOro BIAXWJICHHS B OIK
MTOMIPHOTO 301JIbIIICHHS.

BrmnuB  XpoHiWHOrO cTpecy Ha IIypiB-CaMHIlb 1 iXHE TOTOMCTBO
XapaKTepU3y€eEThCsl TMOPYIICHHSM OajlaHCy OIOr€HHUX €JIEMEHTIB B TOMOT€HaTI
M1ILTYHKOBOI 3aJI034 1 CHPOBATL KPOBI, SIK1 MOJISATal0Th MEPEBAXHO Y 3MEHIIEHH] 1X
BMICTY B O3HAQUYCHHMX OIOJIOTIYHHMX CepeloBHINaxX. BMICT okpemux OiOreHHUX
€JIEMEHTIB B TOMOT€HAT] TKAHWHU MIANLUTYHKOBOI 3aJI031 1 CHPOBATIl KPOB1 y LIypiB-
caMHIlb, OJITHO- 1 JABOXMICAYHHMX ILIypAT Ma€ JIOCTOBIPHI BIJIMIHM, ajie¢ B IIIOMY
KUIBKICTh OIOT€HHUX €JIEMEHTIB, PIBEHb SKUX BHUXOAMTh 3a MEXI HOpPMaJbHUX
KOJMBaHb, B TOMOIEHAT! MiJUUTYHKOBOI 3aJI03U MPAKTHUYHO HE BIJPI3HAETHCA, a B
CHUPOBATI KPOB1 CIIOCTEPITAETHCS IEHIO0 OUIbIIA Y ABOMICSUHUX LIYPAT, HIK Y IIypiB-
caMUIlb 1 OJHOMICSYHMX IMypsAT (3Miam piBHI 60% 1 80% OiOreHHUX EJIEeMEHTIB
BIJIMOBIJIHO). XapakTEepHOI 3MIHOKO OanaHCy OIOTEHHUX eJEMEHTIB BHACIIIOK
XPOHIYHOTO CTpPECy y IIypiB-CaMUIlb 1 MPEHATAIBHOTO CTPECY y HIYPAT € HU3bKHI
piBenb BMicTy Ca, Zn, sikuili mMae wmicue Maixke y Bcix TBapuH. LI 3MiHu He €
a0COJIIOTHO 1IGHTUYHUMHU, IO CBITYUTH MPO HASBHICTH OpraHOCTIEIM(IYHOCTI, 00

OajlaHCy Makpo- 1 MIKpPOEJIEMEHTIB CHUPOBATKUH KpOBI, 1 TOMY € BIJHOCHO
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1H(pOpPMATHUBHUM MOKAa3HUKOM JJIsl BU3HAYEHHSI CTaHy OOMIHHMX MPOIIECIB B OKPEMUX
opraHax, 30Kpema B IiIILTyHKOBIH 3aJ1031.

3Bakaroud Ha 3HAYYLIICTh pOJII OIOTEHHUX E€JEMEHTIB B aKTHBAIli (YyHKIIH
mitoxouapi, pervrikamii JJHK 1 PHK, mnpomecy posnoniieHHss BTOMY 4YHCHI 1
IMyHHMX KIITWH, 3alajbHOr0 TMPOIECy, peryidlii BYTJIeBOJHOTO (CeKpewii
[JIFOKaroHy Ta 1HCYJIIHY), JIMITHOTO 1 OUTKOBOrO OOMIiHIB, BUBUIBHEHHI TOPMOHIB 1
HEHWPOTPaHCMITEPIB, CEKpelii 3a103, perysiii 3axucHoi ¢yHkiii AOC, yyacTi SK B
€K30KpUHHIN, TaK 1 €HJAOKPUHHIN (QYHKIT MiANUTYHKOBOI 3a103u (B TOMY YHCI B
mporiecax akTuBallii TpaBHUX (epMeHTIB) [5, 9], MOXKHa 3a3HAYUTH, IO CTpEC-
1HyKOBaH1 MOPYIICHHS EJEKTPOJITHOTO 0allaHCy MOXKYTh CTaTH CKJIaJIOBOIO OJHIET 3
JIAHOK MAaTOT€HEe3Y YIIKOHKEHHS IMiIIUTYHKOBOI 3aJI031 Y CAMHX BariTHUX LIypiB Ta y
NpeHaTaIbHOMY TIEpioJil PO3BUTKY VY iX HamaakiB. OcTaHHE MOXE CIPHUATU
BUHUKHEHHIO PI3HOMAHITHOI MTaTOJIOTii OpraHa B MOIaJIBIIIOMY.

BuchoBku

1.V mypiB-camuilb SIKIi B TIepioJg BariTHOCTI OyaM miJ  BILJIUBOM
IMMOOUTI3aIIHHOTO CTpecy Ta Yy iX MOTOMCTBA BiJ3HAYAETHCS TIBUINECHHS Y
CHUpPOBATIIl KpoBi piBHA MapkepHuX HUTOKIHIB Thl-mimdonurie (IJI-12) 1 3HMKEHHS
Th2-nmimdorutie (IJI-4), m0 € cBiAYEHHAM IMYHHOI BIAMOBiAI HA YIIKOIKCHHS
MIIUTYHKOBOI 3aJI03H, 110 PO3TOPTAETHCA B HAIMPSMKY aKTHUBAIlil KIITUHHOI JIAHKH
IMYHITETY Ha TJI1 3HH)KEHHS T'yMOPAJIbHOI.

2. Ilonpu HeomHOpigHICTh 3MiH piBHSA BE, mpocTexyeTrbcs 3aKOHOMIPHICTH Y
CHPSIMOBAHOCTI BIAXWJIEHb TIOKA3HMKIB BiJ KOHTPOJIbHUX 3HA4Y€Hb, Y BUIJISIL
3HMKeHHS Bwmicty Ca 1 Zn. y roMoreHari MIiAIUIYHKOBOI 3aj03d, IO HE €
IICHTUYHUMH 3 TaKUMHM B CHPOBATIl KPOBI 1 BigoOpaskae opraHocnenugiqHiCTb,
o0 0anancy BE B pi3HuX opranax, 30kpema, y miJIuTyHKOBOI 3aJI03H.

3. AKTHBaIlis peakuid KIITHHHOTO IMYHITETy Ha TJI 3HUKEHHS aKTHBHOCTI
peaxiiif TymMopanbHOi BiANOBiL, nopymeHHs 6anancy BE 3 nedinutom Ca, Mg, Zn,
K1 BiIOYBarOThCS IMiJT 4Yac peaiizalii HeMporyMmMopajdbHOI BIJIMOBIAI OpraHiaMy Ha
CTpeC B HACIiJOK IMMOOUTI3alisl TBapUH, € BAXKJIMBUMHU JIAHKAMH MEXaHi3My

YIIKO/HKEHHS MINLTYHKOBOT 3aJ103H.
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TJIABA 4. °
®OPMYBAHHS OPTAHI3AIIMHO-EKOHOMIYHOI'O MEXAHI3MY

3ABE3INIEYEHHA KOHKYPEHTOCITPOMOKHOCTI HIAITPUEMCTBA
FORMATION OF THE ORGANIZATIONAL AND ECONOMIC MECHANISM FOR ENSURING
THE COMPETITIVENESS OF THE ENTERPRISE

DOI: 10.30888/2663-5569.2022-21-02-006

dopMmyBaHHA  OpraHi3alliiHO-€KOHOMIYHOTO  MeXaHI3My  3a0e3IeuyeHHs
KOHKYPEHTOCIIPOMOKHOCTI ~ MIJIMPHUEMCTBA 32 OCTAaHHI POKH € OJHIEI 13
HaWBaXJIMBIIIMX KaTEropi cydacHOI riio0ami3amiiiHoi eKOHOMIKM Ta Ma€ BEIMKHUM
CHEKTP MPEACTABICHHS Ta PO3TISAAETHCS 13 TOUKU 30py TaKUX 00’ €KTIB: TEXHIYHOTO,
010JIOT1YHOT O, COLIaJIbHO-EKOHOMIYHOTO. Haiinommpenirri rpaarii
KOHKYPEHTOCTIPOMOYKHOCTI TaKl: KOHKYPEHTOCIIPOMOXXHICTh TOBapy (IPOAyKIIii),
KOHKYPEHTOCIIPOMOKHICTh TOBapOBUPOOHHKA (manpueMcTBa), rajxyseBa
KOHKYPEHTOCIIPOMOKHICTh, KOHKYPEHTOCHPOMOXXHICTh HAIlOHAIBHOI EKOHOMIKU
(kpainn). [TOHATTS, X0U 1 PI3HATHCS KOXKEH CBOEK OKPEMOIO CHCTEMOIO JieTai3allii,
ajie TMpU 3arajlbHOMY pO3IJISII  BUSBISIIOTHCS B3A€EMOIIOB’SI3aHUMHU 1 TOMY €
B3a€MO3aJIC)KHUMH.

VY3araJbHIOIOUMMH JUISI [IUX BU3HAYEHUX KAaTEeropid SIBISETHCS T€, IO BOHU
B1J1I00paXaroTh 3aTHICTh MIANPUEMCTBA €(PEKTUBHO 3/1HCHIOBATH (PYHKIIII B yMOBax
MOCTIMHO 3MIHHOTO KOHKYPEHTHOT'O CEpEeIOBHIIIA.

KOHKYpEeHTOCTIPOMOKHICT, — II€ OJIHa 3 OCHOBHUX KaTeropiil, sika IIUPOKO
BUKOPUCTOBYETHCSA B TEOpii Ta MPAKTUIl EKOHOMIYHHMX HayK, BOHA SBIISIETHCS
OaraTorpaHUM MOHSTTSAM, Ta MEPEKIATAETbCS 3 JATHHCHKOI MOBHU SIK OOpOTHOAa,
CYTIEPHHUIITBO 3a IOCSTHEHHS Pe3yJIbTaTiB [7].

OCHOBHUM  PO3YMIHHSIM  CYTHOCTI  HOHSTTSI  KOHKYPEHTOCIPOMOXHOCTI
nignpueMctBa € podora M. Iloptepa, sikuii TpencTaBUB TEOPII0 KOHKYPEHTHOI
nepeBaru, 3a sIKOl KOHKYPEHTOCIIPOMOKHICTh MIAMPUEMCTBA OI[IHIOETHCS Y MeXax
TPYI MAMPUEMCTB, K1 HaJekaTh J0 OJHI€ET ramy3i [23].

[Ipopoxkytoun paymky M. Iloprepa, ['"M. Ckymap, CTBEpIKyIO€, IO

KOHKYPEHTOCTIPOMOXHICTh — II€ €KOHOMIYHA KaTeropis sika € OararorpaHHolo, IO

‘4demopu: Hedinvcorka Ceimnana Anamoniiena

MOHOTPADLT 66 ISBN 978-617-7880-30-0



Innosaytiing nayka, ocsima, supobuuymeo i mpancnopm Knuza 21 Yacmuna 2 %
PO3TIISIAETHCA HA PIBHI TOBapy, BUPOOHMWKA, Taily3i, KpaiHu. BiH miaTBepauB, IO
KOHKYPEHTOCIIPOMOKHICTh ~ BU3HAYA€ThCA  €KOHOMIYHMMH, COLIAJILHUMHU  Ta
MNOJIITHYHUMH (paKkToOpaMu KpaiHu abo cTaTycoM BHpPOOHMKA Ha BHYTPIIIHBOMY Ta
30BHINTHBOMY pUHKaX. [15].

[Ipodecop B. AmnzapiaHoB kaxe, IO KOHKYPEHTOCHPOMOXKHICTh KpaiHU
00’€eIHy€ KOHKYPEHTOCIIPOMOXKHICTh TOBapy, BUpOOHMKA Ta ramysi. B3aram kaxyuu,
e MOXHa BU3HAYUTU SIK 3/aTHICTh KpaiHW BHUPOOJSTH TOBApU Ta IMOCIYTH, IO
BIJIMOBIIAI0Th MIKHAPOAHUM BUMOTaM Y BUTbHIN TOPTiBII [4].

3BUYaiHO MO’KHA BIJIMITUTH, IO ICHYE MOJXKJIMBICTH MPEACTABUTU TaKl TPH
PIBHI, Ha AKUX B110yBa€ThCcs (DOPMYBaHHS OpPraHi3aliiiHO-€KOHOMIYHOTO MEXaHI3MY
3a0e3MeUYeHHs]  YNpaBIiHHSI  KOHKYPEHTOCIPOMOXHICTIO:  HAa  MIKpOpIBHI,
3MIMCHIOETBCSL YNPABIIHHA KOHKYPEHTOCIPOMOXHICTIO TOBapiB 1 MiANMPUEMCTB; Ha
ME30piBHI, 3AIMCHIOETbCA YOPABIIHHSA KOHKYPEHTOCHPOMOXKHICTIO KJIACTepiB,
rajy3eif; Ha MaKpOpiBHI, 3JIHCHIOETHCS YIPABIIHHSI KOHKYPEHTOCIPOMOKHICTIO
pErioHiB, TEPUTOPiH, KpaiH.

v O1TBIIIOCTI 3 X 1 7TXOTiB MEXaHI3M 3a0e3MneyeHHs
KOHKYPEHTOCHPOMOXKHOCTI MIANPUEMCTBA PO3TIIAJAETHCSA SIK 3JaTHICTh €()EKTUBHO
BUKOPHUCTOBYBATH BHYTPIIIHI MOXJIHMBOCTI MIANPUEMCTBA y BJIACHINA TiSIIBHOCTI JUIs
30epeKeHHsI CBOTO ICHYBaHHS Ta CTBOPEHHS HOBHMX KOHKYPEHTHHX IepeBar, TUM
CaMUM yCHIIIHO KOHKYPYIOUYH Ha pPUHKY TOBApiB Ta MOCIYT.

[TignpreMcTBO SABISETHCS BUPOOHUYO-CKOHOMIYHOIO CHUCTEMOIO, 1 PIBEHb HOTO
KOHKYPEHTOCIIPOMOIKHOCTI Ta JMHAMIKa 3ajieXkaTh BiJl OpraHi3aliifHO-eKOHOMIYHUX
MexaHi3MiB. Lle roJoBHUM 4MHOM 0€3yMOBHO € MOXJIMBICTh CAMOOPTaHi3yBaTUCS Ta
ananTyBaTHCS 0 ICHYIOYOi PUHKOBOI pEaJbHOCTI  BHYTPIIIHIX  IPOIECIB
MIJNPUEMCTBA, BIUIMBAaTH Ha 30BHIIIHE CepeloBUINE Ta cPopMyBaTu s cede
HAWOUIbII TPUMHATHI YMOBHM BeIEHHs OI13HECY 3 ypaxyBaHHSIM 1ii pecypcHHUX
MOJKJIMBOCTEH, ITIJICH Ta 3aBJaHb.

TakuM  YMHOM,  KOHKYPEHTOCIPOMOJXKHICTH  MIJNPHEMCTBA  IOBHWHHA
3a0e3medyBaTuCs 3a JIOMOMOTOK BHCOKHUX TMOKA3HUKIB €()DEKTUBHOCTI BUPOOHUIITBA

3aBJSIKM HOBITHIM TEXHOJIOTISIM, BHCOKOOCBIYEHOMY IME€pPCOHAy Ta 3JaTHOCTI
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BUTPABATH Ta TPUMATH BIACHY PUHKOBY HIITy MPOTSATOM TPUBAJIOTO Yacy.

Ha cporoguimHiii JIeHb y TJI00QJIBHOMY €KOHOMIYHOMY CEPEJOBHII CTajo
NOMITHO TIOCWJICHHS KOHKYpEHIi, y pe3yJbTaTi KEepIBHUKU IMiIPHUEMCTB
3HaXOJAThCS B TIIOCTIMHOMY TIONIYKY BCE HOBHUX IHCTPYMEHTIB 1 METO/IB
3a0e3ne4YeHHS] KOHKYPEHTOCIIPOMOIKHICTIO MIAMPUEMCTB 1 BaXKEITIB 11 MiABUIIICHHS.

[Ipore B €KOHOMIYHIA MISUTBHOCTI ICHYIOTH OCHOBHI €Tamy OIHKK Ta
MIJBUINCHHS PIBHA KOHKYPEHTOCIPOMOXHOCTI MIANPUEMCTB, SIKI TPEJCTaBIICHI Yy
tabmmmi 1. BukopucToByrouM 1aHi €Tamy  TMPOBEACHHS  OIIHKK  MOXHA

IpoaHaTi3yBaTH Ta BUSBUTH OCHOBHI MPOOJIEMH 1 HEJIOTIKHU MM AMPUEMCTBA.

Tadoauus 1. — ETanu oniHKY piBHSI KOHKYPEHTOCIIPOMOKHOCTI MiANPHUEMCTB

Etanu omiaku piBHS

KOHKYPEHTOCTIPOMO>KHOCTI XapakTepucTuka
M IITPUEMCTBA
[lepuuii etan AHaJli3 YMHHUKIB, 10 BHU3HAYalOTh pPIBEHb

KOHKYPEHTOCTIPOMOYKHOCTI MIAIMPUEMCTBA; aHaTI3
30BHINIHBOTO (PUHKOBOI'0) CEpEeJOBUINA; aHaTI3
BHYTPIIITHHOTO CEPEIOBUIIIA i ITPUEMCTBA

Hpyruii eran BusHaueHHsT Ta aHami3 XapakTEPUCTHK Tally3i;
BHUOIp METOIIB OIIHKU KOHKYPEHTOCTIPOMOKHOCTI

Tpertiii eran BusnauenHs Ta momryk HeoOxinHoi iHdopmartii

YerBepTuii eran Posrnsa mopaTkoBUX mapameTpiB IS OIIHKH 3a
HE0OXI1THOCTI

I[I’ssTuii eTan Po3poOka 3axomiB 1100 MiJABUILECHHS PIBHSA
KOHKYPEHTOCIPOMOKHOCTI MIIMPUEMCTBA

[ocTuit etan KoHTposib BHUKOHaHHS TOCTaBJIEHUX 3aBJIaHb;

po3poOKa  cTparerii  pO3BUTKY  ITiABUIIEHHS
KOHKYPEHTOCTIPOMOKHOCTI MiIMTPUEMCTBA
IDicepeno: cknadeno agmopom na ochosi [9]

dopMyBaHHS  OpraHi3aIlifHO-€KOHOMIYHOTO  MEXaHI3My  3a0e3leueHHS
KOHKYPEHTOCIIPOMOXKHICTIO MIAMPUEMCTBA O0€3YMOBHO BiIOYBAa€ThCS 3a TaKUMHU
MPUHIMIAMU: 3aCTOCYBaHHS 1HCTPYMEHTIB HOBOi 1HHOBAIIMHOI €KOHOMIKU (aHaJIi3
MeXaHi3MiB J1ii EKOHOMIYHUX 3aKOHIB 1 3aKOHIB MIJIPUEMCTBA, JOTPUMAHHSI BUMOT
HAayKOBHUX IIIJIXO/MIB Ta IPHUHIMIIB, 3aCTOCYBaHHS HOBITHIX METOIB 1 MoJeieh);

Opl€HTAIlis] HA KOHKPETHI PUHKHU 1 TOTpeOU CIOXKUBAYiB; 3aCTOCYBaHHS 1HTEIPOBAHOI
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cucremu METVYK (merogmka + ekoHOMiKa + TexXHIKa + YNOpaBIiHHA +
KOHKYPEHTOCTIPOMOXHICTh); Opi€HTAIlis Ha KUIbKICHI METOJU OIlIHKH, KOHTPOJIO Ta
OTIEPaTHUBHOTO YNPaBIiHHSI KOHKYPEHTOCIPOMOXKHICTIO; €KOHOMIYHI Ta yPaBIiHCHKI
dbakTOpU HE TOBUHHI BXOJAUTH B (POPMYJTY OI[IHKM KOHKYPEHTOCITPOMOYKHOCTI, TaK SIK
BOHM € abo HacmigkoM, ab0 yMOBOIO 3a0e3MeueHHs KOHKYPEHTOCHPOMOXKHOCTI;
KOHCTpYyKLig popmyn  (Moaened) A OLIHKH KOHKYPEHTOCIPOMOKHOCTI
MIOBUHHA BPaxOBYBaTH BaromiCTh YMHHUKIB (ITOKa3HUKIB, QpTYMEHTIB), II0 BXOJSTh
710 HUX; BKJIIIOYAIOThCS B (opMyiy (aKkTOpu MEpeBakHO MOBHHHI OyTH MUTOMHUMH 1
BIJIHOCHUMH; METOJM OIIHKH KOHKYPEHTOCIPOMOXHOCTI IE€pCOHalTy, TOBAapiB,
oprasisariii, rajgy3i, periony, KpaiHu.

3nilicHeHU# aHami3, Ja€ 3MOry [IWTH BHCHOBKY, IO JUIsI KOXHOI TpPymIH
Ccy0’eKkTIB 1 00’€KTIB pUHKY OyAyTh CBOi (PAaKTOpH KOHKYPEHTOCIPOMOXKHOCTI Ta
MeXaHI3MH 11 3a0€3MeUeHHs, a TaKOXX CBOi METOAM CTPATEridyHOi, TaKTHYHOI abo
OTIEPAaTUBHOI (PUHKOBOT) KOHKYPEHITIi.

Toal K KOHKYPEHTOCIPOMOKHICTh CHHTE3y€ B CO0O1 BCI T'OJIOBHI 30BHIIIHI Ta
BHYTpIIIHI napameTpu 00’ekTa PUHKY, TO IS 3a0e3MeyeHHs
KOHKYPEHTOCTIPOMOXKHOCTI 00’ekTa (Cy0’€KkTa) HEOOXIJHO 3aCTOCOBYBAaTH BCl
IHANBIAYaIbHI 7S JaHOT IPpynH 00’ €KTiB (Cy0’€KTIB) METOIM.

MeTtoau ynpaBiaiHHSI KOHKYPEHTOCIIPOMOKHICTIO 1 KOHKYPEHIII€10 IOBUHHI OyTH
nudepenIiiioBani 3a 00’ €KTaMH 3 ypaxXyBaHHSM BHJIIB KOHKYPEHTOCIIPOMOXKHOCTI Ta
KOHKYPEHIIIi B 4aci 1 mpocTopi, iepapxii cy0’ekTiB 1 00’ €KTIB, QYHKIIN YIpaBIiHHS,
BUJIIB KOHKYPEHTHOI TMepeBard, SKi MU 37eOUIBIIOro IMparHeMo peadizyBaTH Ha
PUHKY Mo11I0HY qudepeHIrialiio.

Bucoka crpareriyuHa 1 TakTH4YHAa KOHKYPEHTOCHPOMOXKHICTH 00 €KTa
(HampuKJIaJ, TOBapy) 30BCIM HE TapaHTye JTOCSATHEHHs ii OmmepaTHBHOI (PUHKOBOT)
KOHKYPEHTOCIIPOMOXKHOCTI. Mo’KHa MaTH NpPEKpacHUl KOHKYPEHTOCIPOMOKHHMA
TOBap, MPOTe, SAKIIO B JAaHUM MOMEHT OpraHi3aliiHO-TEXHIYHUX PiBEHb TOPTOBOTO
IEHTPY,  SKICTh  CEpBICY  CHOXKMBA4YiB  HE  BIANOBIIAIOTH  BUMOTaMm
KOHKYPEHTOCTIPOMOYKHOCTI, TIPOJABIlI HE BOJIOAIIOTH HEOOXITHUMU 3HAHHSIMHU B

rajgys3i IpaBa, MapKeTHHTY, IICHXOJOTii, SKOCTI TOBapiB 1 CepBiCy, Oprasizaiii
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TOPriBii, TO ToBap He Oyne mnpomaHuil. KOHKYpEeHTOCHpPOMOXHICTH He OyJe
peasizoBaHa, BUpOOHUK HE OTPUMAE JTOXI1].

Opnak MexaHi3MOM 3a0e3MeueHHs] KOHKYPEHTOCIIPOMOXKHOCTI MiAMPHUEMCTBA B
LIJIOMY € MPUUHATTA BCIX MOXKJIMBUX 3yCWJIb WIOJO peati3alii KOHKYPEHTHUX
nepeBar, MpoJiaxxy KOHKYPEHTOCIIPOMOXKHOTO TOBapy, JOCSITHEHHS 1HIIWX Lijeil abo
3aJIOBOJICHHSTICBHUX MOTPEO B KOHKPETHUX YMOBax. TOMy Ha PUHKY MpH HasBHOCTI
KOHKYPEHTOCIPOMOKHOTO TOBapy IMOBHHHA OYyTH KOHKYPEHTOCIHPOMOXHOIO IIE 1
CHUCTEMa CEpBICY CHOXKMBadiB (TEXHIYHUW piBEHb, MpoQecioHai3M TEPCOHATY,
¢()eKTUBHICTh OpTraHi3ailii PUHKOBHX IMPOIECIB 1 KOHKPETHI MeTOoAu (TeXHIYHI,
€KOHOMIYHI, OpTraHi3aliiiHi, TCHUXOJIOT1YHI 1 T. JA.) OmnepaTuBHOI KOHKYpEHIIIi
BU3HAUYAIOTHCS MapaMeTpaMy KOHKYPEHTOCIIPOMOKHOCTI KOHKPETHOTO 00’ €KTa, oro
CKJIAJHICTIO, TPOrpaMoOl0 BHIIYCKY, yMOBamMH MPOAAXy, CEpBICY CIIOXKUBAYIB,
BUKOPHUCTAHHA. JJS1 3HAaXOMKEHHSA 1 (OpPMYIIOBaHHA IIMX METOJIB HEOOXITHO
BUKOHYBATH JIOJATKOBI JOCIIHKCHHS.

Onmnak nmnpu  3a0e3medeHi  MeXaHi3My  KOHKYPEHTOCIPOMOKHOCTI — CHiJ
BpaxoByBaTH II€ OJWH BaXJIMBUM MOMEHT: 3aHAATO 0arato MOKa3HUKIB MOXeE
30UTBIIUTH BapTICTh CAMOTOPOLIECY OLIIHKK. Y IIbOMY BHUIIAJIKy TOJIOBHA Mpobiema
MoJIsiTa€ B TOMY, IO IS HaJlaHHS TEBHUX TOKA3HHUKIB KOHKYPEHTOCITPOMOXHOCTI
noTpiOHO Oarato iH(popmalii, OUIBLIICTE 3 SKUX € KOHQIACHIIIHOIW. Y LIbOMY
BUMAAKYy BaXXJIMBUMH CTalOTh CTaHAAPTH JOCTYMHOCTI 1HdopMalii Ioa0 BCIX
dakTopiB KOHKYPEHTOCTIPOMOKHOCTI. Cucrema THIEKCY OIIIHKHU
KOHKYPEHTOCIIPOMO>KHOCTI, BCTAaHOBJICHAa MIJMPUEMCTBAMHU, IOBHHHA BKJIIOYATH
JUIIe TI TOKAa3HUKH, SKI MOXKHA OTPHUMATH 3a JOMOMOTOw O(MIIIHHOro aHamizy
CTAaTUCTUYHHX 3BITIB Ta JOCIIPKCHHS PUHKY.

Bumoru 10 peneBaHTHOCTI BKIIIOYAIOTh 3a0e3MeUYeHHs IMOBHOI BiJIMOBIHOCTI
MOKAa3HUKIB, 10 BHUKOPUCTOBYIOTHCA [UIsI OILIHKH KOHKYPEHTOCIPOMOXHOCTI
HiANPUEMCTBA, Ta OLIIHIOBAaHUX ()aKTOPIB KOHKYPEHTOCITPOMOKHOCTI.

bamanc icHyr4YOl CHCTEMH 1HJEKCIB OIlIHKH KOHKYPEHTOCIPOMOXHOCTI €
HaWKpaluM iX MOEAHAHHSIM, 1100 YHUKHYTH AyOJTIOBaHHS MOKA3HUKIB Ta YCYHYTH

BILIUB 3a0€3IICYCHHS KOHKypeHTHOI nepeBaru 3a OAHUM ITOKA3HUKOM, 110 HOFipHII/ITB
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1HII TTOKa3HUKH KOHKYPEHTOCTIPOMOKHOCTI.

OO0'eKTHBHICTh BKJIIOYAE TPOIEC BIIOOPY MOKAa3HUKIB HAa OCHOBI OO'€KTHUBHOI
iHbopMallii JUIs OIIHKM KOHKYPEHTOCIPOMOXHOCTI MiANPUEMCTBA, BUKIIOYAIOUU
OIIIHKY CyO'ekTUBHMX (aKTOpIB HaWOUIBIIOW Miporo. BaxiuBo oIiHUTH
KOHKYPEHTOCTIPOMOKHICTh BUMOT JI0 TIOPIBHSUTBHOCTI TTOKA3HHUKIB y CUCTEMI1 OITIHKH.
[lepur 3a Bce, TYT pO3MNIANAETHCS MOXIIUBICTh PO3OIKHOCTEM Ha MIANPHUEMCTBAX Y
METOJI0JIOT1] BU3HAYEHHS OKPEMHX TTOKA3HHUKIB €(DEKTUBHOCTI, IIIOHETATUBHO BILIUBAE
Ha KOHKYPEHTOCIIPOMOXKHICTh MIIPUEMCTB.

Bci moka3Huku, BKIIIOYEHI B OLIHKY KOHKYPEHTOCIIPOMOYHOCTI IIJINPHUEMCTB,
MOBUHHI OYTH KIJIbKICHO BHM3HaueHi. [Ipu mpomy ciliji 3a3HA4YMTH, 110 HA MPAKTHUII
OUTBLIICTh MOKA3HUKIB, PEKOMEHJOBAHUX ISl OLIHKH KOHKYPEHTOCHPOMO>KHOCTI,
MOXHA OTpUMATH JUIIe B SKICHIA ¢dopmi, 110 BUMAarae BUKOPUCTAHHS 1HIIUX
IHCTPYMEHTIB AJisi NEpeTBOpPEeHHA ycHOi 1H(opmanii B nudpoBy dopmy, 1 HaBiTh
BUKJTFOYAE MEBHI TTOKA3HUKH 3 TIPOIIECY OI[IHIOBAHHS.

BaxnuBoro 0COOIUBICTIO KOHKYPEHTOCIIPOMOXXHOCTI € 11 CKIIaJHICTh, SKY
HEOOX1/1HO BpaxOBYBaTH npu CTBOpEHHI CUCTEMU OLIIHIOBAHHSI.
KOHKYpEeHTOCTIPOMOXXHICTh CUCTEMATU3Y€E BCl ACMEKTH MiANPUEMCTBA, TOMY HOro
OILIHKA CIIPOIIYEThbCA JJI BUPIIIEHHS OaraToKpuTepialibHOI mpoOjemMu, sKa
XapaKTEepU3YEThCS IEBHOIO KUTBKICTIO Ta CTAHIAPTHUMHU KpuTepisimu [16].

[lepeBa)kHO METOJW OIIHIOBAHHS KOHKYPEHTOCIPOMOXHOCTI MIAIPUEMCTBA
NOAUIAIOTBCS ~ HA  TpU  TPYMNH. [lepmia  rpyma  MeTOAIB  OIlHIOE
KOHKYPEHTOCTIPOMOXKHICTh TIPOYKIIii, Ipyrarpymna BUAUISIE KOMIUIEKCHI MOKa3HUKH
KOHKYPEHTOCTIPOMOXKHOCTI MiAMPUEMCTBA, MTOOYI0BaHI PI3HUMH CIIOCOOAMU, TPETS
rpyna METOJIB HE BBOJUTh BUYEPIIHUX T[OKA3HUKIB, ajie¢  IOPIBHIOE
KOHKYPEHTOCHPOMOXKHICTh ~MIANPUEMCTB 4Yepe3 Hallp YacTKOBUX ITOKa3HUKIB
(HaAUTIOIIUPEHIIITUM € TTO0Y/1I0Ba KKOHKYPEHTHOTO MTPO(ILITIO»).

BBaxkaemo, 1m0  MeTOaM  MEpIIOi Ta  TPETbOi  IPYHN  OLIHKH
KOHKYPEHTOCIIPOMOKHOCTI MAarOTh MEBHI METOJIOJOTIUHI Bagu. ToMy 110 HEIOJIKIB
MePIIOi TPYNH METOIIB HAJIEKATh METOJIM OIIHKK KOHKYPEHTOCIIPOMOKHOCTI TOBapy

a00 METO/IM OIL[IHKA KOHKYPEHTOCTIPOMOKHOCTI 3a TOPTOBOIO Mapkor. BoHuzacHoBaHi
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HA  BHU3HAHHI  TMOHATh  «KOHKYPEHTOCIPOMOXKHICTb  MIJNPUEMCTBA»  Ta
«KOHKYPEHTOCTIPOMOKHICTh TOBAPY», L0 BUPOOISIOTHCS Ta MPOJAIOTHCS HA PUHKY.
Cronu BXoAsTh METOMW AuQepeHinianii, 3aCHOBaHI Ha OJMHUYHHUX TOKA3HHUKAX, IO
B1I0OOpakaloTh BIJHOIIEHHS BapTOCTI OyIb-IKOTO TapamMerpa TOBapy J0 BapTOCTi
BIJIMOBITHOTO 0a30BOro ToBapy (i HABMAKHW); KOMIUIEKCHI METOIH, B OCHOBI SKHX
JeKUTh BUKOPUCTAHHS TPYIyBaJIbHUX Ta SKICHUX MOKA3HUKIB SIKOCTI MPOIYKIIIT;
riOpuaHl METOAM, 3aCHOBaHI Ha 3MillIaHE BUKOPHUCTAHHS OJHOTO TMOKAa3HWKa (s
HAWBaXIMBIIIMX TMapaMeTpiB Ta TPyM) - A BTOPUHHHUX MapaMeTpiB TOBapy, IO
BUKOPUCTOBYETHCS JUIsl OI[IHKM CKJIQJHUX TOBApiB 3 KUIbKOMa MOKAa3HUKAMH SIKOCTI
[14]. TlepeBaroro 1i€i rpynd METOAIB € Te, IO TapaMeTpd TOBapy
BUKODUCTOBYIOTBCS K  TOJOBHMHA  KpHUTEpii  KOHKYPEHTOCHPOMO>KHOCTI
HiIPUEMCTBA, 1 BOHU JAIOTh JyXKE TEPEKOHJUBUNA OMUC MOTHUBAIl PUHKOBOI
TISUTBHOCTI  MiANpUEMCTBA (MOPIBHSHO 3 KOHKYPEHTaMH, TOKPANIYIOTh SIKICHI
XapaKTEPUCTUKU TOBApY).

Jlo HeIoMIKIB IPYTOi TPYIH CJIiJT BITHECTH OOMEXKEHE PO3YMIHHS B3aEMO3B'SI3KY
Mk e(peKTHBHICTIO Oi3HECY Ta SIKICTIO MPOAYKIIi{, OCKUIBKH AKIIO HAPUHKY € BETUKUAN
MOMUT HA JICHIeBl Ta HESIKICHI TOBapH, 1€ MOXe OyTH OCHOBOIO JIJIsi KOPIOPATHUBHOI
eEeKTHBHOCTI Ta KOHKYPEHTOCIPOMOXXHOCTI. Ase 1e Oyae KOPOTKOCTPOKOBA
KOHKYPEHTOCTIPOMOXHICTh Y «CIa0KOMY» KOHKYPEHTHOMY Mouti. OTHUM 3 TOJIOBHUX
HEJIOJIIKIB TPEThO1 KaTeropii METOMIB OIIHKH KOHKYPEHTOCIPOMOKHOCTI € T€, 1110 B
OUTBPIIOCTI  BUMAAKIB ~ MICHEBI  MOKAa3HUKW, 1[I0 BHU3HAYAIOTh  CILJIbHY
KOHKYPEHTOCIIPOMOKHICTh, MalOTh PI3HI MaclTabu, 10 YCKJIAJHIOE 3arajlbHUN
BHCHOBOK PO KOHKYPEHTOCIPOMOXHICTh. 30KpeMa, KOJH JIeIKl MICIEBl MOKa3HUKH
BUCOKI, a 1HIN HM3BKI, MpoOJieMa MOPIBHSIHHS PIBHS KOHKYPEHIi HE BHpIIICHA.
Takuii BUA OIIHKK € BKpail cy0’€KTUBHHUM, IO MOPYIIYE BUMOTY 00’ €KTUBHOCTI B
KOHKYpCHOMY OLliHIOBaHHI. KpiM TOro, Mm MOXEMO TakoXX I0JaTH TPYAHOII],
COPUYUHEH] OJHOYACHUM ICHYBAaHHSIM SIKICHUX TOKa3HUKIB, 1 SKIIO Cy0’ €KTUBHI
(dbakTOpH HE BBEJICHI B METOJI OIL[IHKH, 11€ BaXKKO MTOPIBHSITH.

3a3Buyail sIK IHTETpaIbHUI MOKa3HUK KOHKYPEHTOCIPOMOKHOCTI MIANPUEMCTBA

OepyTh JiHINHY KOMOIHAIIIO JASSKUX 3BEICHHUX J0 MOPIBHSILHOTO,
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3a3BU4ail 0€3pO3MIPHOTO, BUTJISY YACTKOBUX YMHHMKIB, CYKYITHICTh SIKMX BHU3Hauya€e

KOHKYPEHTOCTIPOMOKHICTh [11]:

M
F = Z a,2; + g
il (1)

[lepeBara 3aMpOBaKCHHSI IHTETpaIbHOTO MOKa3HUKA
KOHKYPEHTOCIIPOMOKHOCTI 32 IIMM METOJOM TOJIsira€ B TOMY, IO MOXKHA
BpPaxoOBYBaTH TOPIBHSHO Maylo (DaKTOpiB, SKI BHOCATh HAWOUIBLIMKA BHECOK Y
KOHKYPEHTOCTIPOMOXHICTh. 3 1€l TPUYMHH PEKOMEHAYETHCSI BUKOPUCTOBYBATU
KOPEJSIIINHUN aHai3 Ta BUOPATH Ti MOKAa3HUKH, SKI MAIOTh HaWBHIILY KOPEJSIIIIO 13
1HTErpaJIbHUM MTOKAa3HUKOM KOHKYPEHTOCIIPOMOKHOCTI.

Hpyruii croci6 OTPUMAaHHS IHTErpaIbHOTO MOKa3HUKA
KOHKYPEHTOCIIPOMOKHOCTI Tiepeaoadae (OopMyBaHHS CHCTEMH ITOKA3HUKIB, IO
XapaKkTepr3y€e HaWBAXJIMBIIII aCMEKTH JISUIBHOCTI MIANPUEMCTBA, BUSHAYCHHS HMOTO
KUIBKICHOT ~BapTOCTI Ta IHTETpaIil0 B €IUHUA KOMIUIEKCHUNA TOKa3HUK
KOHKYPEHTOCHPOMOXKHOCTI.

[e#t MeToa BUIAETHCS OB OOIPYHTOBAHUM, OCKUIBKH B HOTO OCHOBI JIEKUTh
MPUHITUIT CUCTEMHOTO MIIX0y J0 BHUPIIMIEHHS CKJIQJHUX 1 OaraTorpaHHUX MpooiieM
(TOOTO OIIIHKKM KOHKYPEHTOCIIPOMOXKHOCT1 TMianpueMcTB). Lle mo3Bomsie jerko i
MIBUKO TMOPIBHATH BEJIMKY KUIBKICTh KIIIOUOBUX OCOOJMBOCTEH KOHKYPYIOUUX
KoMIiaHiid. OfHaK Mpyu BUKOPUCTAHHI LILOTO METOAY OCOOJIMBY yBaryciiji 3BE€pHyTH Ha
e(eKTUBHICTh B1I0OPY TNOKA3HHUKIB [UJIl OILIIHKA KOHKYPEHTOCHPOMOXKHOCTI Ta
BU3HAUEHHS METO/IIB, 1110 BKJIIOYAIOTh iX B € IMHUNA KOMIUIEKCHUM MMOKa3HUK

[Ipn BCTAHOBJICHHI Mozenen IHTErpabHUX MOKa3HUKIB
KOHKYPEHTOCTIPOMOXKHOCTI MIANPUEMCTBA 711 (DOPMYBAHHS CHUCTEMH OIIHOYHUX
1HJIEKC1B MOYKHA BUKOPUCTOBYBATH JIBa METOIH.

VY nepuioMy BUNAAKY PO3PaxXyHOK PIBHS KOHKYPEHTOCIIPOMOXKHOCTI 0a3yeThCs
Ha TOPIBHAHHI PI3HUX aTpUOYTIB MOMIOHWX 00’ €KTIB 3 OJHAKOBOIO Ha3Boro. Ha
MPaKTULl BIPOBAHKEHHS I[bOTO METOJY IMOJSIrae y MOPIBHSAHHI 1HJMBIAYyaJIbHUX

(bakTOpiB KOHKYPEHTOCIPOMOXHOCTI ~ aHami30BaHOi KowmmaHii. Pe3ymbrar Ha
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«b13UYHOMY» PIBHI BKa3zy€ Ha SKICTb KOHKPETHOI KOHKYPEHTOCIPOMOXKHOCTI
KOMITaH1i-KOHKYpEeHTa, TOJl SIK Ha «EKOHOMIYHOMY» PIBHI BIH BKa3y€ Ha 1CHYBaHHS
abo BIACYTHICTh Y OJHOTO 3 HHUX KOHKYPEHTHHMX IepeBar 3a UM YMHHUKOM, Ta
KUTBKICHY Mipy I1i€i iepeBaru [14].

Hpyruii  BapianT nepenbayae 1oOyJOBY — IHTETPaJbHUX  IMOKA3HUKIB
KOHKYPEHTOCIIPOMOKHOCTI MIANPUEMCTB HA OCHOBI €KOHOMIYHO 3HAYYIIUX MOJEIeH
MIOKAa3HUKIB PEe3YyJbTaTUBHOCTI, sKi € ¢yHKIiew (akTopiB, IMOB’SI3aHUX 3
KOHKYPEHTOCIIPOMOKHICTIO.

KOHKYpeHTOCTIPOMOXKHICTh — 11€ CKJIaJIHE 1 OaratorpaHHe SIBUIIE, SIKE MO>KHA
OTHMCATH BEJIMKOIO KIJIBKICTIO TMOKA3HMKIB. 3aJie’)KHO BiJI YMOB OIIIHKH Jiara3oH
MOKA3HUKIB MOXKE€ KOJHMBATHCS BiJ JAECATKIB JO COTEHb. 1OMY JOCTOBIPHICTBH
pe3yJbTaTIB MOr0 OIIHKKM 3HAYHOIO MIPOIO 3aJIeKHUTh BiJ MpaBUILHOTO (pOopMyBaHHS
JESKUX TTOKA3HUKIB.

BaxxnuBum KPOKOM y BCTaHOBJICHHI1 BCEOIYHOTO THACKCY
KOHKYPEHTOCTIPOMOXKHOCTI TIANPUEMCTBA € BUOIp MoAem s y3arajibHEHHS
3HAYCHHS 1HJIEKCY 00’€KTa JOCIHIIKEHHS, TOOTO MEePETBOPECHHSI WOTO B CIEIIaTbHO
chopMoBaHHMil 1HIEKC, IO BII0Opakae GaraToBUMIpHY 1H(pOpMAIIito.

HalinomupenimuM cnocoO0M  BHpIIIEHHS I1i€i  mpoOJeMu B CydacHid
€KOHOMIYHIH JIiTepaTypl € moOy0Ba TPhOX OCHOBHHMX THIIIB MOJENEH — aJNTUBHA,
MYJIbTUILTIKATUBHA Ta TAKCOHOMIYHA.

AmuTuBHA MOJENb Tmepeadadae ToOyAOBY IHTETPAIBHOTO TTOKAa3HUKA 3a

dbopmyioro [16]

)

VY pa3l 3acTocyBaHHS MYJIBTUIUIIKATUBHOI CXEMH IHTEIPaJbHUNA ITOKa3HHUK
KOHKYPEHTOCTIPOMOXHOCTI PO3paxoBYIOTh HACTYITHUM 4uHOM [13]:
R
= Hbjz.i"
J=1 (3)
OcHoBHa mpoOseMa 3aCTOCYBAaHHS AJUTUBHUX Ta MYJIbTHIUIIKATUBHUX CXEM

OTPUMAaHHS IHTETPAJIBHOTO MOKA3HUKAa KOHKYPEHTOCIPOMOMXHOCTI — 1€ CKJIAJHICTb
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BU3HAYECHHS YaCTKU OKPEMHX MOKa3HMKiIB. HaBiTh yuyacTh eKCHepTiB HE J03BOJISIE
OTpUMATH  EKCHEePTHUM  LUISIXOM  3arajbHy  (Qopmylly,  OCKIUIBKM A
KOHKYPEHTOCTIPOMOYKHOCTI OKPEMOTO TIAMPUEMCTBA BHECOK OJHOTO IMOKAa3HUKIB B
IHTerpajIbHy KOHKYPEHTOCITPOMOXKHICTh MO OYTH 30BCIM 1HAKIIIHMM.

OTxe HaWOUIBII JOIJIbHE 3aCTOCOBYBAaHHS TAKCOHOMIYHOI CXEMU OTPHUMAaHHS
IHTErpajlbHOTO TOKAa3HWKA KOHKYPEHTOCIPOMOXKHOCTI. Y IIbOMY BHUIIQIKy WOTO

MOYKHa 3HalTH 3a popmyJioro 3a hopmyiioro [18]
o 4)

TpaauiiiHo BITHOCHI TIOKa3HUKKW BU3HAYAIOTHCSA IUIIXOM HOPMYBaHHS
BIJIXWJICHHS BiJI MAaKCUMAJIPHOTO 3HAYCHHS B MEXKaX 3arajbHOTO Jiana3oHy Bapiailii
[18]:

i_ ¥ :‘il . _y;n n

Fl= v

PR (5)

[liei kmacudikamiiiHOi CXeMH JOCTaTHbO JJIS BBEJAEHHA OaraTOBHMIPHOTO
YMOBHOTO MPOCTOPY, B SKOMY IICHTPOM KOOpAWHAT OyJe yMOBHUW CTaHIApT 13
yciMa HaHOUIBIIMMU TTOKAa3HUKAMU (Y TO 3 KOJEKIIT MANMPUEMCTB, Y HAHOIHIITNM
MOKa3HWKOM BiJl CTaHy MIJMPHEMCTBA Ha erTami aHam3y). KimpkicTh oceil y mii
CHUCTEMI KOOPJMHAT JOPIBHIOE KUIBKOCTI MOKa3HHUKIB. MiCIIe3HaXOKEHHS KOXKHOTO
HiIPHEMCTBA XapaKTEPHU3yBaTUMEThCS KOOPJAMHATHOI BICCIO BIJIHOCHOI OIIIHKH
JCSKUX TOKa3HMKIB. [lepeBara 1ip0ro MeToay OTPUMAHHS KOMIUICKCHHUX IMTOKa3HUKIB
MOJIATA€E B TOMY, IIO BiH MOKE€ MOPIBHSAHO MPOCTO BUPIMIUTH (HOPMY MOPIBHIHHS
JIESKUX MTOKAa3HUKIB 1 MAa€ MOXKJIMBICTD MIBUKO PO3KIIACTH KOMIUJICKCHI MIOKA3HUKH HA
OKpeMi OJIOKM Ta BH3HAUWTH HAWOUIBIN CKIIAJHI Micsd sl 3a0e3reueHHs
KOHKYPEHTOCHPOMOXKHOCTI.

3BUYaitHO, 1010 KOHKPETHOTO HA0OPy MOKA3HUKIB, M0 BUKOPUCTOBYIOTHCS IS
(dbopmyBaHHS OpTaHi3aliTHO-€KOHOMIYHOTO MEXaHI3My 3a0e3rneYeHHs

KOHKYPEHTOCTIPOMOKHOCTI TIJIPUEMCTBA, BOHH PI3HITHCS 3aJI€KHO BIJ[ XapaKkTepy
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KOHKYPEHTOCIPOMOKHOCTI.

OTxe KOHKYpPEHTHE CEpelOBMINE CTaBUTh HOBI BHUMOTM JO PO3POOKH
Oprasi3alifHO-eKOHOMIYHOTO MEXaHI3My YIpPaBIiHHSI KOHKYPEHTOCIHPOMOKHICTIO
HIANPUEMCTBA, €(DEKTUBHICTh (PYHKIIIOHYBaHHS SKOTO Majia 0 3abe3reuyBaTucs sK
1] BIUTMBOM BJOCKOHAJICHHS OpraHi3allii BUpOOHUIITBA, YIPABIIHHS Ta TMparl, TaK i
MO>KJTUBICTIO MOTO MPUCTOCYBAaHHS O HOBITHIX YMOB rOCIOAapIOBaHHA. [luHamiuHi
3MIHU B CEPEJIOBHILI CTUMYJIOIOTH KOMIAHII0 BUPOOJSTH KOHKYPEHTOCIPOMOXKHY
MPOMYKINIO Juisi 3a0e3nedeHHs] e()EeKTUBHOI IsITbHOCTI. MexaHi3M  ympaBIliHHS
KOHKYPEHTOCTIPOMOXHICTHO MOXKE BUPIIIUTH npobjieMy  3a0e3rnedeHHs
KOHKYPEHTOCITPOMOKHOCTI BUCOKOTO PIBHS Ta MIJBUIIEHHS KOHKYPEHTHHX MepeBar
H1ATIPUEMCTB.

Takum 4YMHOM ycHiX MeXaHi3My 3a0€3Me4YeHHs] KOHKYPEHTOCITPOMOMXKHOCTI
HiANPUEMCTBA 3QJIKUTh B HOTro MOYATKOBOTO CTaHy, HOro (yHKIIOHAJIBHOI 1
CTPYKTYpHOI opraHizaiii. MexaHi3M, KUl MPOMOHYEThCSA, Ma€ (YHKI[IOHYBAaTH SK
MpPOrpamMHO-LIUILOBA CTPYKTypa VYIpaBIiHHS, $Ka JI€ 3a TUIOM YMPaBIIHHI
MPOEKTOM, TOOTO BOJIOAITH MOBHOBAXCHHIMHU 3 KOHTPOJIIO 1 3a0€3MeueHHs peaisailii,
MaTH pecypcHe 3a0e3IMeueHHs sl TOro, 00 BUKOHYBaTH CBOi Jii — (h1HAHCOBI,
MaTepiabHO- TEXHIUHI 1 TPyIOBI pecypcu. besyMoBHO opranizalliiiHO-eKOHOMIYHHMA
MEXaH13M MOBUHEH MAaTH MIOBHOBAXXEHHS, K1 J03BOJISATh HOMY €(EKTUBHO BIUIMBATU
Ha BCl MaTepiajgbHI Ta (PIHAHCOBI MOTOKM BCEPEIUHI MIANPUEMCTBA Ta HA OIIHKY

JAOLLIBHOCTI iX BUKOPUCTAHHS 3 MO3MIII] KOHKYPEHTOCITPOMOKHOCTI.
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TJIABAS. °

E®EKTUBHICTH BUIIIOI OCBITU B YKPAIHI
EFFICIENCY OF HIGHER EDUCATION IN UKRAINE

DOI: 10.30888/2663-5569.2022-21-02-005

Beryn

3HaueHHS BHWIIOi OCBITH I COIIaJbHO-€KOHOMIYHOTO PO3BUTKY JACpKaBU
BAXKO MEPEOIIHUTU. P HOCHiKEHb MPUCBAYEHO PO3PAaXyHKAM «BapTOCTI», TOOTO
KUIBKICHOTO a00 TPOIIOBOTO BHpPA3y ydacTi BHUIIOI OCBITH Y PO3BUTKY SIK OKPEMHUX
IHIWBIAIB, Tak 1 AepkaBd B 1UJIOMy. CTOCOBHO MIKPOpPIBHS a00 1HAMBIIYaIbHOI
BuUroju [ 1] 3m00yBadiB OCBITH JOCIIKEHHS TIOKA3yIOTh, 10 KOKEH TOJATKOBUHN PIK
aKaJeMIYHO1 OCBITH CHpHS€ TIJBUIICHHIO 1HAWBIIYyadbHOI Bijjadi BiJ OCBITHM Ha
10%. [Tpruomy TEHAEHLIIA O «I0POKYOD» BAPTOCTI OCBITH OUIBII MOMITHA Y KpaiHax
3 HU3BKUM piBHEM Joxony, - 10,9% exkoHoMiuHOi BiJjadi, 3 CEpelHIM pPIiBHEM, -
10,7%, 3 BUCOKUM piBHEM, - 7,4% [2].

JlocmipkeHHsT BIUIMBY OCBITM Ha MAakpOpIBHI MOKa3ajo, IO 3a OI[IHKaMHU
eKCIEPTIB y HalOUIbII PO3BUHEHUX KpaiHax 3a paxyHOK IPHUPOCTY PiBHS 3HAHb Ta
OCBIUEHOCTI B1I0OYBA€ThCSl MPUPICT HAIIOHATIBLHOTO J0X0ay 10 60% [3]. 301IbIIeHHS
YacTKM BHUIyCKHUKIB koyekiB y CIIA Ha oAMH BIACOTOK CHpHUS€E MiABUILEHHIO
IPOJYKTUBHOCTI Tipalll Ta 30iableHHI0 BUpoOHuUNTBA Ha 0,5-0,6 BIICOTKOBOTO
nyHkTy [4]. A y nmocmimpkenHi Sianesi, B. and Van Reenen, J. [5] 3a3Haueno, 1o
HIOPIYHUN TPUPICT JIIOACHKOTO Kamitaly Ha 1% y BuIiA OCBITI 3a0e3neuye
30uTbIIeHHsT Temiy 3poctanHsi BBII nymy nHacenenust Ha 5,9%. Y pocnipkeHHi
Bouhajeb Mabrouka et al. [6] 3a3naueHo, mo migBuiieHHs Ha 1% BUAATKIB Ha
JOCJIDKEHHS, KUTBKOCT1 MaTEHTHUX 3asiBOK Ta BUJIATKIB Ha BUIIY OCBITY, 3pOCTaHHS
BBII Ha 1 oco0y mocimiloBHO y JTOBrOCTPOKOBI mepcrekTuBi 3pocte Ha 0,854%,
2,862% 1 0,075% BiamoBiaHO.

Bigrak, kpiM coriaabHOro e(MeKTy y BUIVISAI MIJBUIIEHHS 3arajbHOrO PIBHS
OCBIUYEHOCT] HAaCEeJCHHs OCBITa 1 BHILA OCBITA 31HCHIOIOTh 1 EKOHOMIYHUHN eeKT Ha

PO3BUTOK JiepKaBW y BuUIJsAl 3poctanHs BBII. 3pakaroun Ha Te, 10 OCBITa €

SAemopu: I'puzopaw Onvea Bixmopiena
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OKPEMUM BHJIOM €KOHOMIYHOI JiSJILHOCTI, 0COO0OBOI aKTyaJbHOCTI HAOyBa€ OIlIHKA 11
e()EeKTUBHOCTI y TTOPIBHAHHI 3 THITUMHU TATy35IMU Ta ONITUMAIBLHOCTI CITIBBIIHOIIICHHS

pecypciB, sIKi 3a/IisiH1 B OpraHi3allii OCBITHHOT'O IIPOIIECY.

5.1. E¢pekTUBHICTH OCBITH IK By €KOHOMIYHOI TislNIbHOCTI

OpnuM 13 cnoco0iB OI[IHKK 3HAYEHHS OCBITH y (DYHKI[IOHYBaHHI €KOHOMIKH €
pO3paxyHOK  e(EeKTUBHOCTI  BHUJIIB  €KOHOMIYHOI  JISUTBHOCTI HAa  OCHOBI

CITIBBIJTHOIIIEHHS BAJIOBOTO BHYTPIITHBOI'O MPOAYKTY 1 BUITYCKY MPOIYKIIIi:

Ef =

r
2L . 100 (1)

Il;lr
BBII} - BanoBwmii BHyTpilIHiil IPOAYKT K-TOro BHIy €KOHOMIYHOI HisTIBHOCTI y
poui t;

B} - Bumyck npoxykuii k-Toro BUIy eKOHOMI4HOT istbHOCTI y poui t [7].

PesynpTatn  po3paxyHKy —Koedili€eHTIB e()EKTUBHOCTI OKpPEMHUX  BHU/IIB
€KOHOMIYHOI JIISTIbHOCTI MIPeICTaBIeHO B Ta0m. 1.

3a pganumu Tabn. 1 poOMMO BHCHOBOK, IO Cepel PO3IISHYTHX BUAIB
€KOHOMIYHOI JIsJIBHOCT1 Okl 3Ha4eHHS KOoeilieHTIB €()eKTUBHOCTI MalOTh TakKi
BUJIM €KOHOMIYHOI JiSUTRHOCTI, SIKI MPAIIO0Th y cdepl HagaHHS MOCIyT, TOOTO, 3
HIDKYUM pIBHEM 3MIHHHX BUTpAaT, 30Kpema. Hampukmasn, cilbChbKe TOCIOAapCTBO,
OyniBHUILITBO, cdepa HaJaHHA MOCIYr (TMMYacoBe PO3MIIIyBaHHS W oOpraHi3allis
Xap4yBaHHSA) MalOTh HU3bKI KOEQIIIEHTH €PEKTUBHOCTI €KOHOMIYHOI AISUIBHOCTI.
Edextupnicte Takux BEJl sx ¢iHaHcoBa Ta cTpaxoBa isUIBHICTB, omepariii 3
HEPYXOMUM MalHOM Ta OCBITa € HAWUBUIIOK CEpel PO3TIAHYTUX MPOTATOM

aHaJI130BaHOTO Mepioay, 110 3aCBIAUy€E BUCOKUI piBeHb Bifaayi ocitu y BBIL.
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Taoauusa 1 - Ouinka e(peKTUBHOCTI OKPEeMUX BH/IIB €eKOHOMIYHOI JiSlJIbHOCTI
(y %)

2010 | 2011 | 2012 | 2013 | 2014 | 2015 | 2016 | 2017 | 2018 | 2019 | 2020

Bua ekonomiuHoi
NISJILHOCTI
CinbCchbKe, JIICOBE Ta
pubHe 37,21 37,6 | 36,5| 36,5| 36,4 | 38,8 | 38,7 | 37,6 | 37,5 | 36,9 | 38,8
TOCIIOIAPCTBO
byniBHUIITBO 35,51 32,5 24 25| 25,6 24| 234 23,5]| 22,9| 22,3 | 22,1
OmnroBa Ta

po3apiOHa
TOPTIBIISI, PEMOHT
ABTOTPAHCIIOPTHUX
3ac00iB 1
MOTOIHKIIIB
TumuacoBe
po3MillyBaHHs |
oprasizarfis
Xap4YyBaHHSA
®dinaHcosa Ta
CTpaxoBa 742 742 | 63,8 | 64,7 | 61,9 | 63,7 | 622 | 68,9 | 66,9 64 | 66,3
ISUIBHICTH
Oneparii 3
HEPYXOMHUM 55,71 552 | 69,3 | 72,8 | 73,5| 72,7 73 751 7521 739 | 71,6
MalHOM
HepxaBHe
yOpaBIiHHS i
000poHa;
000B'13KOBE
coliajgbHe
CTpaxyBaHHS
Ocsita 67,1 | 69,1 | 71,1 | 729 721 69,7 679 | 744 | 74,5 71,6 | 71,7
OxopoHa 310pOB's
Ta HaJaHHS
COIIaJIbHOL
JIOTIOMOTH
MumucreurBo, cnopr,
po3Baru Ta| 53,4 | 53,1 | 59,1 | 67,2 67| 619 60,2 | 62,7 | 61,3 | 62,1 66
BIJIIIOYMHOK
Jlxeperno: po3paxoBaHO aBTOPOM Ha OCHOBI AaHUX [8].

56,4 | 56,5 53| 54,8 | 53,2 50,2 | 49,5| 49,5 | 494 50 | 50,6

49,3 51 50,5| 50,4 | 50,5 | 51,2 | 51,6 | 51,8 | 52,4 | 51,7 | 56,6

71,6 | 71,6 | 72,2 751 67,2 64,4 67,6 | 69,1 | 71,9 | 75,5 78

66 66 | 66,6 | 66,6 | 64,9 | 58,8 60 | 58,4 | 49,8 | 52,7 | 51,4

[Ipoananizyemo auHamiky e(@ekTHUBHOCTI ocBiTH mpoTsarom 2005-2020 pp. 3a
gaHuMH Tabn. 1 poOMMO BHCHOBOK MPO XBHJIEMOAIOHY AMHAMIKY €(QEKTUBHOCTI
OCBITH SIK BHUJY €KOHOMIYHOI JisuibHOCTI. 30kpema, mpoTsarom 2006-2010 pp.
CIIOCTEPIraeThCs 3HMKEHHS MOKa3HUKa, npoTsrom 2010-2013 jioro migiiom, HaCTYIHI
Tpu poku 10 2016 3HOB majiHHS, a Aaji pi3Ke 3pOCTaHHsS. 3Ba)KAIOYM Ha Te, IO

KOe(illIEHT € JMIIe MaTeMaTUYHUM CIiBcTaBieHHs M o0csariB BBII Ta Bumycky
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TOBapiB, po3riasHemMo AuHamiky BBII Ta BuITycKy, po3paxoBaHOTO Y HauiOHaaniﬁ
BayitoTa Ta y nonapax CILIA (puc 1-2).

AHanizytoun faHi puc. | MoxHa 3poOUTH BUCHOBOK, 1110 o0csr BBII ta Bumycky
y HaIllOHAJIbHIA BaJtOT1 MAalOTh TEHJICHIIIO JO 3POCTAaHHS IMPOTITOM aHa130BaHOIO
nepiogy 1 iX JAWHAMIKA HE CHIIBOAJA€E 3 XBUJICTOMIOHOK JUHAMIKOK 3MIHH

Koe(ilieHTy e(hEeKTUBHOCTI.

300000 76
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£.150000 S
. 68 H
= =)
S 100000 -
50000 p- 64
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0 62

2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 20152016 2017 2018 2019 2020

@-BBII, Mm1H. rpH. =A=BHIIycK ToBapiB 1 MOCTYT, MIH. TpH. =@=KoedimeHT edeKTHBHOCTI, %

Pucynok 1 - lunamika BBII ta Bunycky ToBapis y 2005-2020 pp., MJIH. IpH.

Jlxepeno: moOyJ0BaHO aBTOPOM Ha OCHOBI 1aHuX [8].
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Pucynok 2 - /lunamika BBII ta Bumycky ToBapis y 2005-2020 pp., MJuIH.

H0JI.
Jlxepeno: moOy0BaHO aBTOPOM Ha OCHOBI AaHuX [8; 9].
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[Ipu npomy mpotsirom 2009-2020 pp. BOHa MOBHICTIO MOBTOPIOE TPAEKTOPIIO
3minu o0csary BBII ta Bunmycky, npencrasienux y aoi. CIIA (puc. 2). AMiuiityaa
KonuBaHHA koedimienta mnpotsarom 2005-2020 pp. craHoBWIa MeHIIE 8§ B.I. 3
MiHIMaJIbHUM 3HaYeHHsM 67,1 % y 2010 p. Ta MmakcumalibHUM 3Ha4YeHHIM 74,5 % y
2018 p. IMaginas mnokasuukiB BBII ta Bumycky mnpotsrom 2008-2010 pp.
OOyMOBITIOETHCSI HACTIAKAMHU CBITOBOI (PIHAHCOBOI KpPH3H, 3HIKEHHS MOKa3HHKIB
npoTsirom 2013-2016 pp. BUKJIMKaHE COIIaIbHO-TIOJITUYHUMH YNHHUKAMH, 30KpeMa,
BilicbkoBUMH JisMu Ha Cxoai Ykpainu. [IpuctocyBaHHS €KOHOMIKH 0 Cy4acHUX
YMOB Ta TEHACHIIIIO 10 TocTynoBoro 3poctanHs BBII ta sunycky y 2017-2019 pp.
MPUNIUHSE TaJlaHHs] TEMITIB €KOHOMIYHOTO 3pocTtaHHd y 2020 p. BHACHIIOK BIUIMBY
COVID-19 Ta yactkoBOoi a00 MOBHOI 3YNMUHKHU MIANPHEMCTB, SKI HE 3MOIJIH
CBO€YACHO MIPUCTOCYBATH CBOI O13HEC-MOJIEN1 JO KApaHTUHHUX 0OMEKEHb.

HNunamika BBII ta Bumycky ToBapiB 1 mociyr B ocBiTi mpotsirom 2005-2020 pp.

IpejcTaBlIeHa B Ta0I. 2.

Tabauusa 2 - lunamika BBII Ta BUunmycky ToBapiB i mocJyr B ocBiTi

y 2005-2020 pp.
Binxunenns

2005 2020
abcoiroTHe |

TEMII IPUPOCTY

BBIT | Bumyck | Koeg. | BB | Bunycx | Koeg. | BBI | Bunyex | Koeg. | BBI | Bunyex | Koed

MJpJ. TPH. % MJIpJ. TPH. % MJpJ. TPH. % % B.IL

21,1 | 296 | 713 [ 1900 | 2650 | 71,7 | 1689 | 2354 | 04 | 7993 | 7941 | 06

Jlxeperno: po3paxoBaHO aBTOPOM Ha OCHOBI AaHUX [8].

3a maHumMu Taba. 2 poOMMO BUCHOBOK, IO MPOTATOM aHaJ30BAHOIO IMEPIOTy
BUITYCK TOBApIB 1 MOCIYT OCBITH 3pic 3 29,6 mapxa. rpH. y 2005 p. 1o 265,0 mapa. TpH.
y 2020 p. npu upoMy TakuMmH x Temnamu 3poctaB 1 BBIL. Ilpu mpomy koeditieHT
e()EeKTUBHOCTI OCBITH 3aJIMIIMBCS Mai>ke HE3MIHHMMH MPOTAToM 15 pokiB 1 3pic Ha
0,4% 3 71,3 y 2005 p. no 71,7% y 2020 p. To6T0, OCBITa 3aIUTAETHCSI BAaTOMUM
gyuHHUKOM (opmyBanHa BBII Ta Me oauH 13 HalBUIIMX MOKA3HUKIB €(PEKTUBHOCTI

OKPEMHUX BHJIIB EKOHOMIYHOI JIISUTHHOCTI.
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5.2. ConiajibHO-eKOHOMIYHA €()eKTUBHICTH BUIIOI OCBITH

CkJ1ajoBOI0 OCBITHBOI cHCTEeMH € BHIa OcBiTa. CaMe BOHa CIIPHUSIE PO3BUTKY
HayKOBO-T€XHIYHOT'O MPOTrpecy, 3AINCHIOIOYHN IIJAITOTOBKY BHCOKO KBasTi(hiKOBAaHUX
¢daxiBuiB. EdexTuBHICTh BUIIOI OCBITU BUMIPIOETHCS Y 30BHIIIHBOMY aCIEKTI
(Bigmaya JIOJICBKOTO KamiTady) Ta Yy BHYTPIIIHbOMY (SK BHAY €KOHOMIYHOI
nismbHOCT1). KputepisiMmu BHYTpPIIIHBOT €(EKTUBHOCTI € Pe3yJIbTAaTUBHICTh (TEMITH
3pOCTaHHS PIBHSA OCBITM  HAaCeJCHHs) Ta  ONTUMAJBHICTh  (palliOHAJIbHE
CITIBBIJTHOIIEHHSI PECYPCIB, 33 ITHUX Y BUJII €KOHOMIYHOT AisibHOCTI) [10-12].

[IpoBenemo O1IHKY €()EKTUBHOCTI CHUCTEMH BHUIIOI OCBITM Ha OCHOBI METOIY
COLiaJIbHO-eKOHOMIYHOT HOpMaiti. Mloro CyTHICTH TONATae y CIiBCTABICHHI TEMITiB
3MIHM TMOKa3HHUKIB, SKI XapaKTEpPU3yIOTh PO3BUTOK CHUCTEMHU BHUIIOI OCBITH, Ta
XapaKTEPUCTHIII TX CITIBBIHOIIICHHS.

BiamoBinHo, cuctema BUIIOi OCBITH Oyie pO3BUBATHUCS €(hEKTHUBHO SIKIIO:

— TEMI 3pOCTaHHS KUTBKOCTI 3aKJIaJliB BUIOT OCBITU Oy/€ HE HIXKYHUM 32 TEMI
3pOCTaHHS KUIBKOCTI CTYCHTIB;

— TeMI 3POCTaHHsl KUIBKOCTI BUKJIaJadiB 3 OJHOYACHUM MiJBUILECHHSIM IXHBOT
kBamidikarii Oyie He HIDKYUI 32 TEMIT 3pOCTaHHS KUIBKOCTI 3aKJIa(iB BUIIIOT OCBITH;

— TEMIIU 3pOCTaHHS BUAATKIB 3BEICHOTO OIO/KETY Ha BUILY OCBITY HE OyAyTh
B1JICTaBaTH BiJ] TEMITIB 3pDOCTAHHS 1HIIMX CKJIAJOBUX CHUCTEMH OCBITH, 1110 MOXE OyTH
MPEICTABICHO HEPIBHICTIO:

Lzlg=zly=Iy (2)

P — BugaTku 3BeqeHOr0 OOKETY Ha BUIILY OCBITY;

B — KiJIbKICTh ITATHUX TIPAIIBHUKIB CHCTEMHU BHINOT OCBITH;

M — KIJIBKICTB 3aKJ1aJ1iB BHIIOI OCBITH,

VY — uucenpHICTH cTyneHTIB [13].

[IpoanainizyeMo MOKa3HUKK PO3BUTKY BHUIIOI OCBITU 3 MO3UIlli BUKOHAHHS YMOB

HepiBHOCTI (2) (Tabu. 3).
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Taoauus 3 - [loka3HUKM PO3BUTKY BHIIIOI OCBITH B YKpAaiHi

. Bunarku 365Y sa BO qHCGHBHiCTB LITaTHIX Kinexicts 3BO KiHBKiCT.B
Pik npaniBHukiB BO CTYJCHTIB
MJTH. TPH. I, ocib I, OJI. Im ocib Iy

2010 | 24998,4 1192 | >| 171 663 95,0 | > | 637 | 94,5 | <| 1017402 | 96,8
2011 | 26619,6 106,5 | >| 171048 | 99,6 | > | 633 | 99,4 |>| 1003 820 | 98,7
2012 | 293359 110,2 | >| 169 683 99,2 | > | 619 | 97,8 | <| 989559 | 98,6
2013 | 30003,3 1023 [>]| 169096 | 99,7 | > | 609 | 984 |>| 970572 | 98,1
2014 | 28 343,8 94,5 |>| 159094 | 94,1 > | 520 | 854 | <| 833241 85,9
2015 | 30981,8 109,3 | >| 141947 | 89,2 | < | 525 | 101,0 | >| 811464 | 974
2016 | 35233,6 113,77 | =] 139983 98,6 | < | 527 | 1004 | >| 806559 | 99,4
2017 | 38 838,2 110,2 |>| 137471 98,2 | < | 533 | 101,1 |>| 757768 94,0
2018 | 44243,6 113,9 |>] 133028 | 96,8 | < | 529 | 99,2 | > 715064 | 944
2019 | 513582 116,1 | >| 136675 | 102,7 | > | 504 | 953 |>| 665884 | 93,1
2020 | 53404,2 104,0 |>| 135216 | 989 | < | 515 | 1022 | >| 473509 | 71,1
KinpkicTh
HEBIAMOBITHOCTEN 0 3 3

JIxepeno: po3paxoBaHO aBTOPOM Ha OCHOBI jaHux [14; 15].

AHaJi3 MOKa3HMUKIB PO3BUTKY BHUIIOi OCBITHM B YKpaiHi MOKa3aB, 110 MPOTATOM
2010-2020 pp. maitke BCl TMOKA3HUKK JEMOHCTPYBaJd cmaj (BII €MHI TEMIU
3pOCTaHHs), KpiM (iHAHCYBaHHS BUIIOI OCBITH. HepiBHICTh MPOTATOM aHaTI30BaHOTO
nepiony BukoHyBanacs juiie tpudi: y 2011 p., 2013 p. ta 'y 2019 p. Pazom 3 Tum,
TEMI POCTYy BHUAATKIB Ha BHILY OCBITY 3aBXIW I[EPEBHUINYBAaB TEMIl POCTY
YHICEJIbHOCTI MITAaTHUX MpaliBHUKIB BUIIOi OcBIiTU. [lounnaroun 3 2015 p. Ttemnu
POCTYy KUIBKOCTI 3aKjajiB OCBITH IIEPEBUINYBAIM TEMIH POCTY YHUCEIBLHOCTI
BukiagaviB. Ile moB’s3aHO 13 MOCTIMHUM CKOPOYEHHSIM KUIBKOCTI INTaTHUX
BUKJIaJ]auiB Ha KOPUCTh CyMICHUKIB. CKOPOUYEHHS KUIBKOCTI CTYJCHTIB € HaCIIAKOM
neMorpadiuyHoi Kpu3d B YKpaiHi, KUIBKICTh CTYJEHTIB 3MEHIIYEThCS MEHIIUMU
TEMITaMH, HI’K KUTBKICTh 3aKIa/1iB OCBITH (3a BuHATKOM 2010 p., 2012 p. Ta 2014 p.).

Jis omiHKM BIUIMBY (aKTOpiB Ha OOCAT BHAATKIB Ha OCBITY BHKOPHUCTAEMO
MYJIBTUIUTIKATUBHY (PakTopHY Moenb (3).

P=B+«H=+=C=3 (3)

H — cepenns kinpkicts 3BO, 110 npumagae Ha 0JHOTO BUKJIa1a4a;

C — cepenns KUIbKICTb cTyAeHTIB y 3BO;

3 — cepeHii o0cAr BUIATKIB HA OJTHOTO cTyIeHTa [13].
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Tako)k Ha OCHOBI 1HJAEKCHOTO METOAY BH3HAUEHHS BIUIMBY (aKTOPIB
PO3paxoBaHO BIIHOCHY 3MiHY BHUJIaTKIB Ha OCBITY Ta 4aCTKOBI (PaKTOPHI 1HJICKCH:

I; - BIITMB 3MiIHM YMCENBHOCTI MPAI[iBHUKIB HA PiBEHb (hiHAHCYBAHHS;

I; - BIUIMB 3MIHM KUIBKOCTI CTYJEHTIB B PO3PaxXyHKYy Ha OJHOTO MpalliBHUKA
cuctemu BO Ha piBeHb (iHAHCYBaHHS,

I - BOIMB 3MIHU KIJIBKOCTI CTY/AEHTIB B PO3PaxyHKY Ha OJHE HaBYaJIbHE MICIE
Ha piBeHb (PIHAHCYBAHHS,

I, - BrumB 3MiHM cepenHboi cymu BumatkiB 3bY, B po3paxyHKy Ha OIHOTO
CTy/ICHTa Ha PiBEHb (PIHAHCYBAHHS.

Pe3ynbTaTn po3paxyHKiB 1HACKCIB IPEACTaBICHO Ha pUC. 3.

1.6
1.5
1.4 )
13 .‘
1,2 ooooooo o L Q@ertt’ (o}
131 @ " Ot ieees Ol-!ll}iog ooooo O

.-- - — . = .
{1)’8 O o] e v v -.g;'-n-—:fl-..n,-_g.:ﬁ...&.,
| N
0.8 \
0.7 D
0,6

)

2011 2012 2013 2014 2015 2016 2017 2018 2019 2020
0,996 0992 0997 0,941 0,892 0986 0982 0,968 1,027 0,989
=aA- g 0997 0986 0,987 0908 1,132 1,018 1,030 1,026 0,927 1,033
=O=]c 0993 1,008 0,997 1,005 0965 0990 0,929 0951 0,977 0,696
«e@--J3 1,079 1,118 1,043 1,100 1,122 1,144 1,173 1,207 1,247 1,462

—
[==]

PucyHnok 3 - Injgexcu 3MiHM COiaIbLHO-€eKOHOMIYHOI HOPMAJIi CMCTEMH BHIIIOL
OCBIiTH YKpainu
Jlxepeno: moOya0BaHO aBTOPOM Ha OCHOBI naHux [14; 15].
Ha ocHoBi ganux puc. 3 poOMMO BHCHOBOK, III0 Ha JAWHaMIKy (hiHAHCYBaHHSI
CUCTEeMHM BHUIIOI OCBITM B YKpaiHi HaWOUIbIIMIA BIUIMB YHHUTH IOKAa3HUK
¢dbiHaHCOBOTO 3a0€3MEeUEeHHS] OJHOTO CTYACHTA, 1 MPOTATOM aHAJII30BaHOTO MEPIOTy

Cujia BIUTUBY 3pOCTa€e. 3HAYHHWMA BIUIUB TAKOXX YHHHUTH MOKA3HUK 3MIHH KUIBKOCTI

CTYJICHTIB B pO3paxyHKYy Ha OJHOTO MpaIliBHUKA CHCTEMHU BHIIOT OCBITH.
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BucnoBku
Y poGoTi 3miiiCHEHO OIIHKY €(QEeKTUBHOCTI OCBITH K BHIY EKOHOMIYHOI

TUSJIBHOCTI Ta OIIHKY COILIaJIbHO-€KOHOMIYHOT €()eKTUBHOCTI BHINOi OCBITH.
[IpoBenenuii aHami3 MoKa3aB, IO SK BHUJ EKOHOMIYHOI JISUTBHOCTI OCBITa Mae
BUCOKHUH TOKa3HUK €(PEKTHUBHOCTI y TOPIBHSIHHI 3 1HIIMUMHU BUJAMH €KOHOMIYHOI
TisTbHOCTI, 110 TpoTtsiroM 2005-2020 pp. konuBaBes B Mexax Bij 67,1 % no 74,5 %.

AHani3 epeKTUBHOCTI CHUCTEMM BHIIOi OCBITHU Ha OCHOBI METOJY COLIaJbHO-
€KOHOMIYHOI HOpMaJli TTIOKa3aB HAasIBHICTh JUCIPOIOPIIiN y CIIBBIIHOIIEHH] PECYpCiB
o0csary (iHaHCYBaHHS, YHMCEIBHOCTI BHKIamadiB, KimbkocTi 3BO Ta KimbKOCTI
CTYIEHTIB. ¥YcCl TNOKa3HUKA PO3BUTKY BHUIIOI OCBITM MAlOTh BIJ €MHUN TEMII
3poctanHs. HaltOiapuil BIUIMB HA 3MIHY COIliaIbHO-€KOHOMIYHOI HOpMasll CUCTEMHU

BI/IHIOI OCBITH YMHSTH BHUJATKH HA OJHOTO CTyACHTA.
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T'JIABA 6. °
EBOJIIONISAA KOHCTPYKIII ATPETATHUX ®PE3EPHUX I'OJIOBOK

JJIA OBPOBKHU IINPOKUX ITJMIOCKHUX IIOBEPXOHDb
THE EVOLUTION OF STRUCTURES OF AGGREGATE MILLING HEADS FOR PROCESSING
WIDE FLAT SURFACES

DOI: 10.30888/2663-5569.2022-21-02-004

BBenenmne

[ToBbiienne 3ddexTuBHOCTH O00PAOOTKH IMIIOCKOCTEH 3aroTOBOK, MMEIOIINUX
OoJpIIe Ta0apUTHI, SIBISCTCS aKTYalbHOM 3a7a4ei, MOCKOIbKY TOTO0HBIX M3EIHMA
C MHUPOKHUMH WIH TPOTSKEHHBIMH TUIOCKUMH TOBEPXHOCTSIMU CYIIECTBYET
JOCTaTOYHO OOJIBIIIOE KOJMYECTBO U pa3zHooOpasue. ToproBoe @pesepoBaHue
SBJISICTCS OJTHUM W3 HanOoJiee MPOM3BOIUTEIBHBIX METOJ0B OO0pPabOTKH TIOCKHX
noBepXHOCTeH 3aroroBoK. CyliecTByeT OOJbIIOE KOJIMYECTBO KOHCTPYKIIMMA
TOPIIOBBIX ()pe3 U arperatHoix (pe3epHbIX roioBok (ADIY), mpenHasHAYCHHBIX IS
00pabOTKM TIOCKOCTEH pa3HOM mupuHH [1, 2].

OO6paboTka 3aroToBOK TOpIOBBIMU ¢pe3amu  auamerpom 40 - 250 MM
MPOW3BOAUTCS HAa IMMPOKOH TamMMe CTaHKOB (Dpe3epHO-pACTOYHONW TPYIIIIHL.
IIpumenenue xe ¢pe3 nuamerpom 315 MM u Gosiee BieyeT 3a co00i HEOOXOAUMOCTh
UCIIOJIb30BAHUS COOTBETCTBYIOIIETO KpyITHOTrabapuTHOIO 0o0opyI0BaHUs,
o0Jagaronero MmImuHASIIMA OONBIINX pa3sMepoB. IJTO HE BCETla SKOHOMHYECKH
OMpaBIaHO, TMOCKOJbKY Takoe OO0OpyJOBaHHE SBISIETCS JOPOTOCTOSIIUM U
sHeproeMkuM. Takke Mpu yCTaHOBKE (pe3bl B IIMUHJEIEC CTaHKa Ha OOBIYHYIO
OTIPABKY JKECTKOCTh TEXHOJIOTHUECKOW CUCTEMBI KaK MPABHIIO CHUKACTCS, TIOCKOJIBKY
Koprmyc (pe3bl HUCHBITBIBACT 3HAYMTEIbHBIC M3THOAOIMMe AchOopMalvi OT CHII

pe3anus (puc.l).

6.1. IlyTy noBbINIEHNUS KECTKOCTH NPH YCTAHOBKE TOPLOBOH (ppe3bl.

C OCJIbI0 ITIOBBIINICHUA XCCTKOCTHU TEXHOJOTHYECKOM CHUCTCMbI, 4 MUMCHHO —

SAemop: Kywnipos Ilasno Bacunvosuy
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CHUKEHUSI TOJATIMBOCTH TOPLOBOM (pe3bl OTHOCUTEIBHO MeTannopemymer(;
CTaHka, ObUIO TPENIoKeHO obecneynBaTh Oa3upoBaHHe Kopmyca ¢pessl Mo
MaKCUMaJbHO BO3MOXHOMY JMAMETPy MOCaT04YHOro Topua. MHpIMH crioBamu,
HEOOXOJAMMO MHUHUMHU3UPOBATH BO3MOXKHBIE W3rMOHBIE naepopManuu  ¢Gpessbl,
o0ecreunB «3aMbIKaHHE» OCEBOM COCTABISIONICH CHJIBI PE3aHHsl HETOCPEICTBEHHO
Ha JKECTKHE JJIEMEHThl CTaHKa, Hampumep, Ha 0aOky wnm kopmyc. JlaHHas upes
npouwia anpobanuio B xoae BbinojHeHus I[1.B.KymnupossiMm u O.A.TonopoBbsiM
HAyYHO-HCCIIEeI0BATENIbCKON paboThl Ha OoarapckoM npeanpusituu «byaymnHocTe» B

r.Yuprmas.

PucyHnok 1 - Ilpumep He:keCcTKO# yCTAHOBKHM TOPLHOBOM )pe3bl Ha ONIPaBKe B

INMmuHaeJa€e CTaHKa

OKCHEepUMEHTAIBHO OBbUIO TOATBEPKIECHO TEOPETUUYECKOE TIOJIOKEHHUE, YTO
PE3yIBTATOM TMOBBITIICHUS KECTKOCTH OYET YIydIlleHHe IIEPOX0BaTOCTH 00pabOTKH,
a TaKXe BO3MOXKHOCTh paboTaTh C BBICOKUMH pEeXHMaMu pe3aHus. B kadectse
3arO0TOBOK BBICTYNAJIM CEKLMU KopIlryca pacnpeaenurens PX346 u3 ceporo yyryHa
CU30. UuactpymeHT — TopIiioBas ¢pesa C pexylmuMH BCTaBKAMU U3 CBEPXTBEPIBIX
MarepuasioB, B yacTtHocTd kommosuta 01 (9;nbbopa-P). TopuoBas ¢dpesa
YCTAHABIIMBAJIACh HA CIECIUAIBbHON BBICOKOCKOPOCTHOW IIMHUHAEIBHOU T'OJOBKE
CI'200, uro obecnieunBano ckopoctu pe3anus 6osiee 2000 m/muH. lllepoxoBaToCTh
oOpaboTkn Haxoawiach B mpenenax Ra 0,4-0,8. CoxpaHuicss 3CKH3 TEpPBOTO
AKCIIEPUMEHTAIILHOTO y3/1a 0a3upoBaHUs Kopmyca (pe3sl TopieM IO YIOPHOMY

MOAIIUITHUKY (pHUC.2).
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PucyHok 2 - cKH3 IKCNIEPUMEHTAJIBHOTIO y3J1a 0a3UpoBaHus Kopmyca ¢pe3bl

TOpPLEM IO YIIOPHOMY NOAIIMITHUKY

[Tockonbky uucTOBOE (Ppe3epoBaHME C NPUMEHEHHEM  CBEPXTBEPABIX
MaTEpUajoB MpeAroaraeT HEoOXOJUMOCTh 00ecleyeHUs] BBICOKHX CKOpPOCTEH
pEe3aHUs U KECTKOCTU CUCTEMBI, TO ObUIH MPOBEJAEHBI UCCIEAOBAHUS 10 pa3paboTKe

KOHCTPYKIUMKU MMIIMHUHACIBHOIO Y3Jia AJId TOPHOBLIX (1)p63 Ha THAPOCTATHUUCCKUX

nogmunHukax [3], (puc.3).

PucyHnok 3 - lllnuHaeIbHBIN y3€J1 NOBbIIIEHHON KeCTKOCTH €

THAPOCTATHICCKUM NOAIITHITHUKOM
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Pa3paboTaHHblil MINMUHIETBHBIA Y3€] MO3BOJIIET aBTOMATUYECKH PETYJIMPOBATh
TOJIIUHY MAaCIITHOTO CJIOSI IPU BBICOKOM JKECTKOCTU cucTeMbl. [lInuHaens mokazan
XOpOIIINE Pe3yJbTaThl, OJTHAKO B CBS3W C HEOOXOIMMOCTHIO OOECIEeYMBATH €T0
JIOCTATOYHO T'POMO3AKOM THAPABIMYECKON ammaparypoil, Oojee mpuUEeMIEMbIM
BAPUAHTOM OKA3JIMCh KOHCTPYKIIMHM arperaTHbix (pe3epHbIX TOJIOBOK Ha
MOJIIAITHUKAX KAYECHUS.

B uactHocTH pa3paboraHa u uccienoBaHa KOHCTpykuus ADI, coxepskaras

paauanbHble OMUIUITHUKY AJ1s 6a3upoBaHus Kopiryca gpesbl o Topity [4], (puc.4).

Pucynok 4 - A®I' ¢ paguajbHbIMHM NOAIIMITHAKAMHY KaYeHHUs I 0a3MpoOBaHUA

Kopmyca (ppe3sl 10 TOPLY

A®I' c OasupoBaHueM Topua (pe3bl B OCEBOM HAIPaBICHUU IO
nepupepuyecKkuM TMOBEPXHOCTSIM KaK MHUHMMYM TpeX paJualibHBIX (paauaibHO-
YIOPHBIX) MOAIIUITHUKOB MO3BOJISIOT MOBBICUTH B 1,5-2,5 pa3a n1omycTuMyo 4acToTy
BpaileHus (pe3bl 0 CPaBHEHHUIO C BAPUAHTOM, NMMOKA3aHHBIM Ha pUCYHKE 2. DTO JaeT
BO3MOXHOCTh B 0oJjiee IOJHOM Mepe HCIOIb30BaTh PEKOMEHAYeMble CKOPOCTU

pe3aHuA I NHCTPYMCHTA, OCHAILICHHOI'O CBCPXTBCPABIMU MATCPpHUATIAMU.

MOHOTPAPIL 89 ISBN 978-617-7880-30-0



Innosaytiing nayka, ocsima, supobuuymeo i mpancnopm Knuza 21 Yacmuna 2 E jﬁfg

6.2. A®DI" ¢ ymopHbIMHU 1 PaAMAJIbHBIMH MOJAIINITHUKAMHU KAaYeHMSI.

HccnenoBaHust KOCHYJIUCH JadbHEHIIETO pa3BUTHS KOHCTpYKIUd ADI ¢ y3mom
0a3zupoBaHus Kopiryca (pe3bl TOPIEM MO YIOPHOMY HOAMIMIHMKY (puc.2). UMeHHo
Takas CXeMa IO3BOJSET 00ECNEeYUTh JOCTATOYHYIO MKECTKOCTh TEXHOJIOTMYECKOM
CUCTEMBI Hapsily ¢ SKOHOMUYECKOM 11e71eco00pa3HOCThIO pa3paboTku. Takxke naHHas
cxema MO3BOJISIET peajIn30BaTh U PACHIMPUTH CIOCOOBI 00PAOOTKHU MIMPOKHUX MIOCKUX
ITIOBEPXHOCTEMN.

bo110 ompezeneHo, 4To BO3MOXKHOCTh MPUMEHEHHUsI TOPLOBBIX (Ppe3 OOJbIIOro
JMaMeTpa Ha CTaHKaX KaK KPYIMHbIX, TaK U CPaBHUTEIHLHO HEOOJBIION MOIIHOCTH,
MOXXeT ObITh oOOecmedeHa yCTaHOBKOM Ha HHUX cremuanbHbeix A®I ¢
WHJUBUTyaJIbHBIM TPHUBOJIOM BpAILEHUs, 00JIaJal0NIMX MOBBIIIEHHON »ECTKOCTBHIO
MIMUHACIBHOTO y37a. Takue TOJOBKM KOMITAKTHBI MO rabaputaM, KOHCTPYKTHBHO
MpOCTBl W OKOHOMUYHBI B OJKciutyaTaruu. A®IT momoOHOro THma MOTyT
MOHTHPOBATHCSI HA CTAHWHAX, HAMPABISAIONIKX, TOOOBUHAX CTAHKOB WM (Ppe3epHBIX
6a0kax, mpu HEOOXOAMMOCTH HE Mellasi BHIIOJHEHUIO pa0OT OCHOBHBIM IIMUH/EIEM
cTaHka. B 3aBUCHMMOCTH OT KOHCTPYKIIMH, Pa3MEpPOB U THUIIA OMOP KayeHUs, JaHHbIC
A®I" oOnamaroT BBICOKOW OCEBOM JKECTKOCThIO (mopsimka 250 H/mxm) u
00€eCIeunBalOT JJIUTEIBHBIA PEKUM pPAOOTHI C BBHICOKUM YacTOTAMHU BpPAICHUS
mmnubaens (6onee 1500 06/MuH.). [IpumepoM TakoM KOHCTPYKIIMM MOYXET CIIYKHUTh
A®I' ¢ 6GaszupoBanueM TOpHa (pe3bl MO YNOPHOMY MOAIIUIHUKY Kau€HUs U C
IIEHTPUPOBAHKUEM TI0 paIMATIBHOMY MOAIUIHUKY KaueHus. [lomoOubie ADI (puc.5,
6) TOpeaAcTaBIsAIOT Cco0OM kecTkoe [-00pa3Hoe CcOoeauHEHHE JBYX  IUIUT
(MUHIETHFHON U MOJMOTOPHOM) ¢ OOKOBBIMH pPeOpaMH KECTKOCTH.

JIMuTeNnbHY0 NPOMBIIUICHHYIO JKCIUTyatanuio npouuvia A®I, coxepxkaiias
TOpUOBYIO ¢pe3y auamerpom 315 mm (puc.7, 6) [5]. ADI' Oblna ycTaHOBIIEHA Ha
71000BUHE TIPOJIOILHO-Gpe3epHOro cranka Moa.6M616d11 Ttakum obOpa3om, 4TOOBI
HE MemaTh paboTe OCHOBHOMY IIMUHAECTIO cTaHka. Mcmosib3oBanue paHHou ADIT
MO3BOJIWJIO HCKIIOYHUTH OIEpaldi0 YHCTOBOTO CTPOTAHUS KPYMHOTAOAPUTHBIX

3aroTOBOK CTOJIOB 6YMaFOp€33_TeJ'IBHBIX MalllvH 1 COXPaHUTb OT HPECKIACBPECMCHHOI'O
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W3HAIIMBaHUS OCHOBHOM IIMUHAENb CTaHKa (He TpeboBamoch paboTaTh Ha
MaKCUMaJlbHBIX MPEJAEIbHBIX YacTOTax BpalleHus mnuHaens). KoHCTpYyKTHUBHO
TopuoBasi ()pe3a B OCEBOM HAIPABICHWU YCTAHOBJIEHA Ha YMOPHBIA MOJIIMITHUK
KaueHus: ocobosierkor cepum Ne@144, a cBepxy uepe3 noaymydTy yCTaHOBJIEH
YHOOPHBIA MOAIIMIHUK KadeHus ocoOosierkoil cepuu Ne§122. B  paauanbHOM
HampaBlieHUU (pe3a Oaszupyercs MO pagualbHOMy MOAIIUIHUKY Kau€HUs JIETKOM

cepun Ne220.

Pucynok 5 - Bapuant A®I ¢ 6a3upoBanneM Topua ¢gppe3bl 0 yHIOPHOMY

MNOAIIMITHUKY U ¢ HCHTPUPOBAHMUEM 110 PAAUAJTBbHOMY INOJAIIUITHUKY KAa4YCHUSA

Pucynok 6 - /Ipyroii Bapuant A®I' ¢ noAMUNHAKAMYI KaYeHUs
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Pucynok 7 - 3D-moaenn A®@I" (a) u 3aBoackoii Bapuant ADI" (0),

coaepxxkamieid TopuoByo ppesy nuamerpom 315 mm

OaHyM #3 BapUaHTOB pELIECHUS MPOOJIEMBbI 0OpaOOTKH KpPYyMHOTaOApUTHBIX
IJIOCKOCTEHN siBNIsieTcs Hcnodb3oBanre A®I, coaepkallux Kak MHHHMYM JIBE
TOPIIOBBIE (DPE3bI C MEPECEKAIOIMMUCS TPACKTOPUSIMHU PEXKYILIUX dJIEMEHTOB [6, 7, 8,
9]. Takoe TexHMYECKOE PEIICHHUE MTO3BOJISIET MOJydaTh IpU 00pabOTKE HEMPEPHIBHYIO
IUIOCKYIO TOBEPXHOCTh 3a OJMH MPOXOJ, MPU ATOM AUAMETPbl HCIOJIb3YEMbIX
TOPIOBBIX (Dpe3 MeHbIIIe MUPUHBI 00padboTku. ToprioBbie (pe3bl pa3MeniaT TaKuM
o0Opa3om, 4yTOOBI OCH LIMMHAENEH, Ha KOTOPBIX (Ppe3bl yCTaHOBIIEHBI, HAXOUINUCH B
OJIHOM TUIOCKOCTH, MEPHEHAUKYJSIPHON HaIlpaBlieHHIO0 paboueit mojauu. [Ipu sTom
peXYIMEe HOXKHA OTHOU (Ppe3bl pacmoiararoTcss MEXIy HOKaMu JApyTou (puc.§, a).

s o0pabOTKU «3aKpBITHIX» Ma30B WU MOBEPXHOCTEW C OTPAaHUYCHUSMHU B
BUJIe OOKOBBIX OypTOB pa3paboTaHa KoHCTpykKuus ADI', umeromas BO3MOXHOCTb
perynupoBanus pabouel mupuHbl (pesepoBanus. [Ipu 3ToM mMMUHAETHHBIN OJIOK,
coJiepKaliuii ABe TOPIOBbIE (PeE3bl ¢ MEPECEKAIOIUMUCA TPACKTOPUIMH PEXYIIUX

HOXEW, MOXKET MOBOpaYMBaThCs Ha yroi B auanazone 0-360°. I[Ipu TakoMm moBopoTe
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M3MEHSETCS BO3MOXKHasl IIUPUHA OOpaOOTKH OT HOMHMHAIBHOM (paBHOW MPHUMEPHO
CyMMe auamMeTpoB (pe3) 10 MUHMMaAILHON (paBHOW OJHOMY auameTpy Gpesbl).
VYka3aHHBIN HACTPOEUHBIN MOBOPOT C MOCIEAyIoMIeN (PuKcanue JTaHHOro B3aUMHOTO
YIJIOBOTO TOJIOKEHHS Mapbl pe3 OCYIIESCTBIISIIOT 10 Hadaia oopaboTku (puc.8, 0).
Takum oOpa3oM, HanMuMe MEXaHHW3Ma MOBOPOTA IIMUHICIBHOTO OJOKa paciIupsier

TEXHOJOTUYECKHE BO3MOKHOCTH ADI .

a) 0)
Pucynok 8 - 3D-monenn A®I, conep:xameii 1Be TOpuoBbie Gpes3bl €
nepeceKalIUMUCH TPACKTOPUIMH PeKYIIUX 3JIEMEHTOB (a),

U AHAJIOTUYHBIA BapuaHT API’ ¢ mOBOPOTHBLIM HINMUHAEJIBHBIM 0J10K0M (0)

[Toxoxue 3amaun pemarTcs ¢ MOMOIILI0 KOHCTpYKIMKU ADI, cogepxaiieit Tpu
TOPIIOBBIE (PpE3bI C MEPECEKAIOIMMMUCI TPACKTOPUSIMH pexXylux Hoxen [10, 11].
HNannas ADI Takke MO3BOJSET MOTy4YaTh MpU 00pabOTKE HEMPEPHIBHYIO TUIOCKYIO
MOBEPXHOCTh 3a oAuH mpoxoja. Ha pucynke 9 (a) mpeacrasiena 3D-moxnens ADI,
colepkaIie Tpu TOPIOBBIE (pe3bl 6€3 BO3MOKHOCTH IMOBOPOTA IIMHUHIACIHHOTO
Omoka, a Ha pucyHke 9 (6) — mokazana 3D-monens ADIT ¢ Tpems TOPLOBBIMU

(dhpe3amu ¢ TOBOPOTHBIM IIMUHACITHHBIM OJIOKOM.
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Pucynok 9 - 3D-mogenn ADI, conep:xanieil Tpu TOpHOBbIE (Ppe3bl €
MepeceKalIMMUC TPACKTOPUSAMH PesKYIIMX 3JIEMEHTOB (a),

1 AaHAJOTMYHBIA BapuaHT A®PI' ¢ NOBOPOTHBIM HINUHAEJIbHBIM 0JI0K0M (0)

UtoObl ocymiecTBUTh (pe3epoBaHUE HIMPOKHUX IJIOCKOCTEH B JABYX B3aMMHO
MEPICHIUKYJISIPHBIX HAMPABJICHUSX HE MEHSS MO3UIUMU 3arOTOBKH, MPEJI0KEHA
KOHCTpykIuss A®I, comepxkamass Tpu («A®I-tpuruier», puc.10, a) wim deThipe
(«ADI'-kBagpo», puc.10, 6) topuosbie ¢pe3bl. OTIUYUTENBHON O0COOEHHOCTHIO
naHHelX A®I sBigeTcs B3aMMHO MNEPIEHIMKYJSPHOE PAaCIONIOKEHUE TOPLIOBBIX
¢dpes. Ilpu 3ToM Kaxkaas mapa coceqHUX (Ppe3 ycTaHOBIEHA TaKUM 00pa3oM, YTOOBI
o0ecrnevynBaioch NepecedeHre COOTBETCTBYIOIUX TPACKTOPUN PEXYLINX HOXeH [12,
13]. Otn A®I' 1o3BOJSAIOT NPOU3BOJIUTH OOPaOOTKY IUIOCKHUX ITOBEPXHOCTEH
3aroTOBOK C IIMPUHOW (hpe3epoBaHUs, PaBHOW yABOEHHOMY AHAMETPy TOPILIOBOIA
¢dpe3bl 32 BBIYETOM HEOOJBITION BETMUUHBI IEPEKPBITUS TPACKTOpUi HOXkel. [Tpruuem
«ADI'-kBaspo» MOXKET BecTH (¢pe3epoBaHUE TpU JIOOOM OTHOCUTEIHLHOM
nepemeniennn A®IT u 3aroToBku (BHepen, Has3aj, BIEBO, BIpaBo). lIpakruuecku
TeMH K€ KadecTBamMM oOsamaer u  «A®I-tpumier», TOABKO B OJHOM W3
NEePHEeHAUKYJIAPHBIX HANpaBJICHUN OHA TPeOyeT NOMOJIHUTEIbHOE MEepPEMENICHUs Ha

BETTMYMHY Tiepedera, paBHYyI0 AHaMeTpy Ghpesbl.
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Pucynok 10 - 3D-moaens A®I ¢ Tpems (a) u YeThIpbMs (0) TOPLHOBBIMH
¢pezamu 19 ppesepoBaHus LIUPOKUX IUVIOCKOCTEN B IBYX B3AUMHO

NEPICHIANKYJIAPHBIX HAIIPABJICHUAX

BriBoabI

HccnenoBanne TOCBSIIEHO BompocaM  OOpaOOTKM  HIMPOKUX  IUIOCKHUX
MOBEPXHOCTEN TOPLOBBIM (ppe3epoBanueM. JIjisi MOBBIMIEHUS >KECTKOCTU CHUCTEMBI
MPEAJIOKEHO YCTaHaBIMBaTh KOpmyc (pe3bl 10 MaKCUMajdbHO BO3MOXKHOMY
JIMaMeTpy MocaJouyHoro Topia. PaccMOTpeHbl KOHCTPYKIMU IIIUHEIBHOTO y3Jia Ha
TUAPOCTATUYECKUX MOAIIUIHUKAX, a Takke ADI ¢ paananbHbBIMU MOJIIUITHUKAMU
KaueHus i OasupoBaHus Kopiyca (pe3sl mo Topiy. Takke MpeaCcTaBICHBI
BapuanTel A®I ¢ 6GaszupoBanuem Topiia (Gpe3bl MO YNOPHOMY MOIIUIHUKY U C
LHEHTPUPOBAHUEM TI0 pPaJUaIbHOMY TOJAIIMIHUKY KadeHus. I[lokasaHo, 4TO
paccmoTpennbie ADI 001a1at0T BICOKON 0CEBOM JKEeCTKOCTHIO mopsiaka 250 H/Mkwm.

Takke MI0CKOCTH IMPOKUX 3arOTOBOK MPEAJIONKEHO 00padaThIBaTh C MOMOIIBIO
A®I', comepxamux ABE, TPU WM YETHIPE TOPIIOBBIE (HPE3bI C MEPECEKAIOIIMMHUCS
TpaekTopusiMu pexyumux Hoxked. Konctpykuuu npanaeix AP MOryT uMeETh
MMOBOPOTHBIM IIMUHACIBHBIA OJIOK ISl pEeTyJIMPOBaHUS ITUPUHBI (Bpe3epOBaHUs, YTO

MO3BOJISIET PACHIMPUTh TEXHOJOTMYECKHE BO3MOXKHOCTH ADI, B 4YacTHOCTH, IO
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O6pa6OTKC PAa3HbIX IO HIMPHUHE IUIOCKOCTEH 3aroTOBOK, B TOM YHUCJIC «3aKPBITBIX», C

OTPaHUYCHUSIMU B BUJIE OOKOBBIX OYpTOB.
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