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IlsieHapHe 3acifjaHHA

THE STANDARD MODEL
AND THE THEORY OF EVERYTHING

Lev Preygerman
Israeli Independent Academy for Development of Sciences, Israel

Abstract. This article discusses the advantages and disadvantages
of the standard model of elementary particles, which underlies the modern
quantum picture of the world. It is shown that facts that do not fit into the
standard model continue to accumulate recently. These include divergences,
contradictions that arise between the standard model and the general theory
of relativity in the high-energy region and the impossibility associated with
them to create a unified field theory, some cosmological problems, etc.

Keywords: symmetry, symmetry law, asymmetry, gauge fields,
particles and the Higgs field, structuring, mass, particle and Higgs field,
quantum gravity, theory of everything.

The modern (quantum) picture of the world is based on the
standard model of elementary particles. Let's briefly review its content.

The world in which we live appears to us as a set of various,
continuously changing and interacting discrete material bodies and physical
fields. They form the material basis of the Universe. The physical field
transfers interactions between bodies, which leads to a change in the order
of mutual arrangement of the structural elements of bodies at different
levels. It changes, in turn, the functioning of bodies. The main property of
matter is its inertia, i.e. resistance to any change. The measure of inertia that
causes counteraction is the mass m, and the measure of motion (coupling) is
the energy value E Action, as you know, is always equal to counteraction,
and energy is equivalent to mass (E = mc?). Movement occurs under the
influence of positive energy, and bonds are created by negative energy. All
processes and phenomena caused by them are the result of mutual
transformations of movement and connections.

For a long time, both matter and the field were considered
continuous, continuous, and material formations, i.e. to physical bodies and
their parts, local corpuscular properties were attributed, and to fields —
opposite, wave properties. Accordingly, the processes of movement, the

3



lneHapHe 3acidaHHs1

magnitude of energy and action were considered continuous. In quantum
theory, it is established that matter and field, as well as the processes of
motion and energy, have a discrete corpuscular-wave structure.

The substance of the highest, cosmic level, the so-called macrocosm,
consists of all the diversity of things around us, incl. and ourselves. Its
smallest structural elements are molecules. They form the atomic-molecular
level of the microworld closest to us, located at a depth 10°° m. A deeper
(from 1072° before 107'° m) intra-atomic level is filled with electrons and
atomic nuclei. The electrons are located outside the nucleus. However, they
can also arise inside it, be absorbed or emitted by it in various intranuclear
processes. The intranuclear level up to 10 m, as is currently believed,
consists of two varieties of quarks (u, d), which form protons and neutrons in
different combinations. Each of them also consists of three quarks, uud or udd.
There is another, very small material particle, the neutrino, which is formed
in intranuclear processes, but is not kept in the nucleus or outside it, but,
having been born, is carried away at the speed of light into outer space.

Thus, all matter consists of four material particles, fermions, folded
in certain orders, namely: two varieties of quarks (u, d) electron and
neutrino. All changes occurring in the world around us are the result of the
interactions of these fermions and their formations. They are carried by
elementary particles of the corresponding fields, bosons.

All possible interactions of fermions are reduced to four fundamental
interactions: gravitational, electromagnetic, strong and weak. Gravitational
interactions exist between all fermions and are carried by hypothetical
massless gravitons. Electromagnetic interactions bind electrons to the nuclei
of atoms, atoms and molecules. They are also carried by massless photons.
Strong interactions bind intranuclear particles — quarks, protons and neutrons
and are carried by massless gluons and pi-mesons. Other subnuclear bosons
(mesons) also participate in these interactions. Weak interactions transform
one fermion into another and are carried by massive vector bosons, consisting
of two different-valued particles W of increased but identical mass and one
uncharged particle Z of even greater mass.

The intensity of interactions is characterized by the dimensionless
coupling constant i, inherent in each of them, which is determined by the
conserved charge and is calculated by the formula:

k. - 02
o = '_q" (1)

h-c
where ki — constant of the system of units of measurement (for
electromagnetic interactions ki = 1/4meo (0 = 8,85-1072 F-m?); for
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gravitational interactions G = 6,67 10 "** m3/kg s?; for strong interactions —
1/4m; for weak interactions — (A/mpC) m™; Qi — generalized conserved
charge; 7 — Planck's constant; ¢ — speed of light in vacuum.

Fermions differ from bosons only in their symmetry and, accordingly,
in their spin.

Fermions are described by a wave function with odd symmetry
[w(—X) = —wy (X)]. This means that they are subject to the Pauli prohibition,
according to which no two interconnected identical real particles can be in
the same state and, accordingly, in the same place.

Bosons, on the other hand, are described by a wave function with
even symmetry [yw(-X) = w(X)]. In other words, the Pauli exclusion
principle does not apply to them.

The spin of the fermions of an atom is half-integer and is equal to
1/2, and bosons, with the exception of the hypothetical graviton, is integer
and equals 1. The spin of gravitons is 2.

The half-integer spin of fermions, from my point of view, indicates
that they have an internal, most likely, inhomogeneous structure, and a
surface tension limiting them. In other words, fermions do not behave as a
whole (changes in the internal environment lag behind changes in the peripheral
shell formed by surface tension and are quantized in a ratio of 1:2).

Important characteristics of fermions are one or more conserved
quantities, charges. Each of them is associated with energy flows — the
momentum of a certain physical system (field).

Another important characteristic of the material world is physical
symmetry.

It follows from Netter's theorem that symmetry imposes certain
restrictions on the possible behavior of systems and, thereby, prevents their
change and development. This means that it also eliminates order, which is
known to be established by rules that violate equality and homogeneity, and
stimulates the development of systems. On the contrary, the deviation from
symmetry is a consequence of the spontaneously arising order of the mutual
arrangement of the structural elements of the systems and the changes
initiated by it.

At the same time, any order is extremely unstable, because its
probability is infinitesimal compared to the probability of disorder. This, in
other words, can be viewed as a fact of the indomitable striving of all
material systems for disorder and symmetry. It is symmetry, most likely,
that underlies the principle of quantum superposition and the universal
principle of complementarity.

However, in real conditions the symmetry is broken. Otherwise,
there would be no interactions in the Universe, and there would be no
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Universe itself. The violation of symmetry and orderliness of the Universe,
which ensure its stable functioning and development, is explained by the
fact that the orders that determine the functionality of each system of the
material aggregate of the Universe are reliably protected. The qualitative
individuality of systems is ensured, in particular, by the corresponding fields
and interactions operating at all their levels, as well as by surface tension that
protects their internal orders, giving them the appropriate functionality.

The higher the level of organization of the system, the more complex
and diverse its defense mechanisms in depth.

A low level of organization and protective mechanisms significantly
slow down the processes of the material aggregate striving for disorder and
symmetry, but they are not able to stop them. All symmetries realized in the
world around us, for example, are approximate and, as a rule, are combined
with asymmetry, i.e. spontaneous deviations from symmetry. This, in turn, is
equivalent to the interaction of all material systems.

The birth of qualitatively new systems, from the Universe to man,
always comes from single symmetrical and therefore stable, but not
functioning elements, singularities, due to the violation of their symmetry.
The subsequent division, structurization, ordering, and the rapid development
of the singularity associated with it are the result of a chain of spontaneous
symmetry breaking that follows one after another.

So, for example, according to the standard model and theory of the
hot Gamow Universe, spontaneous symmetry breaking and structuring of the
singularity of the Universe led to its decay into a large humber of high-energy
structural elements (big bang). As a result, a primary material bunch
appeared, consisting, in accordance with charge symmetry, of an equal
number of particles and antiparticles. Their violent annihilation, which began
at the same time, was supposed to lead to the destruction of the clot and stop
the further development of the Universe. But this did not happen. The
catastrophe was prevented by a new symmetry breaking, which, presumably,
was expressed in the fact that the transition of particles from a singularity to a
bunch occurred somewhat faster than antiparticles. As a result, an asymmetry
arose in the bunch in the form of an excess of particles, which led to the
further formation and development of the Universe, etc.

It is also known that life is based on a protein molecule consisting
of a long chain of amino acids. When synthesizing amino acids in
laboratory conditions, in full accordance with the laws of symmetry, left
and right twist helices appear in equal quantities. Such a protein, however,
does not show any signs of life, although it is chemically completely
identical to the protein of a living cell. The only difference between them is
that the protein molecules of living organisms are asymmetric, since they
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consist of spirals of only one left twist. It is this asymmetry that enlivens
them [4, 5].

Thus, any deviations from symmetry violate the homogeneity of
the system and order it, initiating processes in it that seek to restore the
broken symmetry, which manifest themselves as force fields. Stable
functioning systems, like the Universe as a whole, are realized in reality
only due to their deviations from symmetry. In this regard, the question
arises, what is the source of symmetry breaking? After all, symmetric
systems are not ordered and therefore stable. To answer this question, let us
consider the laws of symmetry in more detail.

It is known that Netter's theorem is reversible. This means that a
certain symmetry corresponds to each conserved physical quantity. To
illustrate, consider, for example, the familiar electromagnetic field. Its
source is, as is well known, a conserved electric charge. It follows that
Maxwell's electromagnetic field equations must have a certain symmetry.
Indeed, each of the observed components of the electromagnetic field
(electrical and magnetic strengths) is determined by the corresponding
gradient of the scalar potential or the curl of the vector potential. In other
words, the transformations of these potentials, which are reduced to adding
an arbitrary constant value to the scalar potential, and to the vector potential
of some arbitrary function of coordinates, does not change the observed
magnitudes of the strength of the electric and magnetic components of the
field, and hence the field itself. The symmetry of the field, caused by the
conserved value of the charge, which is also the source of the field, is called
gauge. The fields themselves that obey this symmetry are called gauge
fields. It turns out that all fields of fundamental interactions have gauge
symmetry, i.e., electromagnetic, weak, strong and gravitational fields, and
in this case we are talking about local gauge symmetry, which is not
violated under different transformations at different points of space-time.

From a mathematical point of view, the invariance of physical
systems in quantum mechanics under certain transformations, i.e. their
symmetry follows from the definition of the wave function, which is the
main characteristic of these systems.

Indeed, the wave function, by definition, is a complex quantity

v Y, ) =valx, y, z, ) Five (X, Y, Z, 1). @)

However, the observed values of the systems we are considering,
although they are determined by the wave function, are at the same time
real in their physical meaning. This means that nothing in the predictions of
the theory will change if the wave functions are multiplied by a complex
number equal in absolute value to one. In other words,
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y—ey, ®)

where y is a complex wave function or a vector in the phase space
of the real and imaginary components of this function; ¢ is an arbitrary
number or phase of the above vector, the angle of rotation of the vector in
the phase space.

Relation (3) is called the global gauge transformation. It reduces to
the rotation of the complex vector y by the phase angle ¢ in the phase space
of its components y1 and 2. When a vector is rotated by any angle, its
length, i.e. its absolute value characterizing the system it describes does not
change. In other words, quantum mechanics is invariant under global phase
rotations (Fig. 1).

L T . . . L
It is obviously not invariant in

the case of local gauge symmetry,
for which the transformation, in our
case, the rotation of the vector by an
v angle o(x, vy, z, t), different at
different points in space-time. In
other words, the length of the wave
@ function vector will change if it is
rotated at one point by one angle,

Y2 and at another point by another.

\J

Fig. 1

The rotation of the vector in this case is equivalent to the result of
differentiation of the function expressing it, and when differentiating,
additional terms arise that describe some additional vector field that violates
the invariance of the original field. This field, however, can be compensated
by introducing a new, additional, but equal field so that it also changes
during rotation, but is opposite to the change in the vector field of the wave
function and, therefore, restores its invariance, calibrates it . And this is not
some kind of arbitrariness, not a mathematical trick, but exactly what
Nature does, striving for symmetry.

Calculations show that the fields introduced by the above method
correspond to real fields, which fully confirms the theory of gauge
symmetry. So, for example, in quantum electrodynamics, it is proved that
the gauge field, the source of which is the conserved charge of the electron,
is an electro-magnetic field, which is described by Maxwell's equations.
And the gauge particle (quantum of the gauge field), which carries
electromagnetic interactions, is a massless photon with a spin equal to unity.
The same takes place in quantum chromodynamics, the theory of strong
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interactions. Here, the field particles are 3 colored varieties of quarks, the
gauge field is the field of strong interaction, and the gauge particle of this
field is glion, a massless particle with spin equal to 1. In the theory of weak
interactions, the gauge field is a weak field, the gauge particles are the
components intermediate vector boson [1-3] with spin also equal to unity.
Finally, in the theory of gravitation (general relativity) the gauge field is the
gravitational field, the gauge particles are massless hypothetical gravitons
with spin equal to 2, and the source of the field is the conserved mass.

On the other hand, sources of local symmetric fields, by definition,
must be point, massless formations. In other words, the mass of elementary
particles under these conditions would have to be equal to zero, and,
according to the theory of relativity, they would have to move with the
maximum possible speed of light. Interactions and the formation of bound
atomic (real) structures would then be impossible.

To eliminate this contradiction, English physicist Peter Higgs put
forward a hypothesis in the middle of the last century, according to which,
even at the beginning of the Universe, the gauge symmetry of fundamental
fields was violated by another massive exotic field, which was called the
Higgs field. Under the influence of the Higgs scalar field, particles
exchange energy quanta with it. As a result, they are structured and acquire
corresponding, strictly defined masses, which lead to a decrease in their
speeds and a change in the direction of movement. At the same time, some
of them emit quanta of the corresponding field, while others, having the
same gauge, absorb them. As a result of the exchange interaction, quarks
bind into protons, neutrons and mesons, forming atomic nuclei, and
electrons bind to nuclei, forming atoms, molecules and various real atomic-
molecular conglomerates [1, 2, 4].

In other words, the Higgs field has a decelerating effect on the
particles interacting with it, while the resistance of the Higgs field increases
with increasing particle acceleration. For clarity, the mechanism of action of
the Higgs field can be compared with the movement of light particles in a
liquid. If we first assume that the fluid is ideal, that is, it does not have
viscosity, then at the slightest perturbation the particles begin to move
intensively, accelerating, as if they do not have any mass. On the contrary,
the same particles in a highly viscous liquid remain almost motionless, that
is, they acquire very small accelerations even with sufficiently strong
perturbations. This means that they behave as if under the influence of a
viscous liquid they have acquired sufficiently large masses.

The interaction of the Higgs field with various particles is
selective. It interacts most strongly with intermediate vector bosons,
imparting to them a colossal mass of the order of 80 GeV and 90 GeV,
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which is almost 100 times the mass of a proton. Its interaction with quarks
is much smaller, its interaction with leptons is even weaker, and its
interaction with neutrinos and, possibly, with dark matter particles is
negligible. The Higgs field does not interact at all with photons, gluons, and
possibly hypothetical gravitons.

Calculations show that to ensure the known masses of elementary
particles, the mass of Higgs particles should be in the vicinity of 125-126 GeV.
This is a huge mass, exceeding 130 times the mass of a proton. To detect
high-energy Higgs particles, conventional particle accelerators have proven
unsuitable. In this regard, the Large Hadron Collider (LHC) was built at the
European Center for Atomic Research (CERN). In the collision of beams of
protons accelerated in the accelerator to a very high, near-light speed,
energy is released that is equivalent to the mass indicated above. If Higgs
particles exist, then under the action of the specified energy they should
appear among many other born particles and can be captured using special
detectors (Fig. 2, 3).

H>YY

candidate

Fig. 2. One of the Higgs boson birth events and its decay into 2 photons

Of course, Higgs particles are short-lived and cannot be directly
observed. They can, however, be detected by the observed decay products,
in this case, photons (There are other mechanisms for the decay of Higgs
particles). Already a year after the launch of the collider, particles with a
mass attributed to the Higgs particles were discovered.
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Fig. 3. One of the two LHC detectors. CERN

Thus, particles and the Higgs field, predicted purely theoretically,
were discovered after half a century as a result of persistent, purposeful
search. This very rare event is significant in itself. However, its main
significance lies in the fact that it once again very convincingly and with
high reliability confirmed the standard model underlying the model of the
universe that is currently accepted.

Does this mean, as they say and write about it, that with the
confirmation of the existence of the Higgs field, the standard model has
received its final completion and has become, as it were, absolute truth in
the last resort? From our point of view, this is far from the case. The fact is
that the Higgs theory, like, by the way, any new theory, gave birth to more
questions than it answered.

On the one hand, it filled in a very important gap in the standard
model and answered the eternal question of physicists about the sources of
interactions and driving forces in the Universe, which Plato and Aristotle
posed back in their time. It also made it possible to better understand the
nature of the mass of elementary particles and confirmed the unified field
theory, which made it possible to combine the electromagnetic and weak
interactions. It turned out that it is the Higgs field that imparts mass to the
gauge intermediate vector bosons, which, together with massless photons,
carry electroweak interactions. Finally, based on the fact that the Higgs field
is the source of the masses of leptons and quarks, imparting mass to all
material formations, physicists were able to explain how the entire real
Universe was formed from structureless non-material virtuality.

11
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On the other hand, the understanding of the Higgs field and
particles has led to many new questions. First, if the Higgs bosons are the
source of the mass of elementary particles and, consequently, of all material
formations of the Universe, then the question arises, what is the source of
the mass of the Higgs particles themselves? Secondly, the standard model
has many other problems. These include the problems of divergences,
problems associated with the theory of grand unification and with
unsuccessful attempts to extend the unified field theory to gravity, dark
matter and energy that do not fit into this model, etc.

Many of these problems are the result of attempts to uncritically
extend the standard model to conditions where it has an approximate
character. The point here is that the relativistic quantum field theory, taking
into account the provisions of the special theory of relativity, ignores the
general theory of relativity, considering quantum processes not in a curved
Riemannian, but in a flat pseudo-Euclidean space-time.

In addition, the mathematical apparatus of quantum field theory,
i.e. The theory of Feynman diagrams and the theory of gauge symmetry
ignore the structure of elementary particles, considering them as point
formations, which, as a result of taking into account self-action, leads to
divergences. True, with the help of the renormalization procedure and
taking into account the spontaneous symmetry breaking that arose under the
action of the Higgs field, they were eliminated for electromagnetic, strong
and weak interactions. The idea of renormalization is that the mass of a
particle is not calculated, but is assumed to be equal to the value measured
experimentally.

Theoretically, this is justified by the fact that the actual mass of the
particle is the sum of the positive field (equivalent to the energy of the
motion of the particle) and the negative seed (bare), i.e. the rest mass of the
particle under the assumption that it has no charge (equivalent to the
binding energy of the particle). Because the charge is inseparable from the
particle (movement is inseparable from the connection), then each of these
masses separately has no physical meaning. The seed mass is selected in
such a way that the sum of the indicated masses is equal to the actual mass.

Then the positive infinite field mass at the particle localization
point is compensated by the negative infinite seed mass, which is equal to
zero outside the particle localization point. So, for example, in quantum
electrodynamics (QED):

m =—s———5-———m,-C". (4)
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However, gravitational interactions cannot be renormalized. At the
same time, the general theory of relativity does not take into account the
quantum nature of microprocesses and the need for space-time quantization.

These approximations, admissible to some extent in the region of
low energies, become inadmissible in the region of high energies, for
example, in black holes, the initial Universe.

At present, as is known, attempts are being made to eliminate these
shortcomings and to combine quantum field theory and general relativity
into a unified theory of quantum gravity. It has been called the theory of
everything. But not in the sense that this theory, when it appears, will be
able to solve all the problems of the standard model. Moreover, there is no
doubt that any theory of everything will, in turn, create many new problems.
Such is the law of the progressive development of any science, because,
according to modern ideas, absolute truth does not exist in principle, especially
since recently facts have appeared that even cast doubt on the existence of
objective truth. However, there is now an intensive process of searching for
the theory of quantum gravity. There are already many approaches to it. The
most realistic options that claim to be able to form the basis of the theory of
everything in the near future are superstring theory, including the theory of
supersymmetry, as well as loop quantum theory. At present, none of them
can answer all the questions, each of them also has dubious and even
contradictory points. But if we try to unite these theories, excluding
contradictions from them and using everything that corresponds to the future
theory in them, then we can already show a certain optimism today. The
introduction of the Higgs field into the standard model is not only not a
hindrance, but, on the contrary, as we have seen, it helps to solve this problem.
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Modern medicine has made tremendous progress in the diagnosis
and treatment of many diseases. Some previously incurable diseases simply
disappeared, the quality of treatment of chronic diseases has significantly
improved, the duration of the period of working capacity of patients
suffering from them has increased dramatically. In the world, especially in
highly developed countries, life expectancy has increased significantly
(almost twice).

According to a survey conducted in 2014, 80 % of the increase in
life expectancy was attributed to modern treatment [1]. A myth was created
about the omnipotence of medicine, about its limitless possibilities and prospects.
The prerequisite for such an attitude to modern medicine was its undoubted
achievements. It can be assumed that the exaggerated assessment of medicine
and the attribution mainly to its account, in particular, the lengthening of
life expectancy are determined by the psychological effect of the halo.

The role of medicine in increasing life expectancy (even taking
into account the inaccuracies of the research methods used) is estimated at
about 50 %.

The halo effect (or exaggerated emotional coherence) is observed
when you evaluate a person for certain qualities — good or bad, believing
that all his other qualities, even those that you have not seen, are evaluated in
the same way. The halo effect can refer not only to a single person, but, for
example, to the assessment of the work of a writer or artist based on their
individual works, to a whole area of human activity (for example, to medicine).

Our idea of the world around us, individuals, phenomena, events is
largely formed under the influence of the media. One of the favorite topics
of the media is the various achievements of modern medicine and
pharmacology, which (achievements) are often presented in the form of
overt or covert advertising.

D. Kahneman emphasizes that our impressions of a person are
largely related to the order of listing his qualities. When forming the halo
effect, first impressions play a role, while the rest of the information is
simply not perceived.

According to D. Kahneman's advice, it is impossible to make a
defining assessment based on a single feature, in other words, "correlation
of errors should be eliminated"” [2, p. 114].
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In a collective assessment of some event, the opinions of individual
observers must be absolutely independent. With a standard approach, for
example, at consultations, overweight acquires the opinion of those who
express it before others. Others most often agree with this opinion.

Understanding the halo effect allows you to better understand some
of the features of modern medicine, given in an interesting and very
relevant book by P. Talantov "Evidence-Based Medicine" [1].

In the US, healthcare costs are $9,536 per person and nearly 18 %
of GDP per year. The healthcare sector employs 4.5 million people (5 % of
all employees). Since the middle of the twentieth century, the number of
doctors in the United States has tripled. Meanwhile, in terms of life
expectancy, the United States ranks only 31st among other countries.

Japan occupies the first place in terms of life expectancy, spending
only 3,733 dollars per person on medicine, that is, almost three times less
than in the United States. There is no reason to count. that medicine in
Japan has exceptional qualities, different from medicine in other developed
countries. The reasons that ensured such a high rate of life expectancy are
several factors, among them, of course, medicine has a certain place. The
main factors are the peculiarities of lifestyle and nutrition, social behavior, a
peculiar culture of communication. In other words, the increase in life
expectancy cannot be explained solely by the level of development and
accessibility of medicine.

The above are some impressive figures for medical spending in the
US. Unfortunately, the United States ranks far from honorable first place in
terms of deaths from Covid-19. The reasons for this paradox are not the
subject of this communication. | will only point out that a pandemic is a
multifactorial phenomenon and cannot be solved solely by medical
methods.

The book [1] provides amazing and not fully deciphered examples
of the dependence of health and mortality on social factors.

Status syndrome. In London, the government, ministries, and other
government agencies are concentrated on Whitehall Street. Cohort studies
were carried out in two stages (or two waves), called "Whitehall studies”.
Cohort studies are those that have the following features:

1) a group of study participants are united by some common
feature for the period of study of the group;

2) the study is carried out over a long period of time.

At the first stage (the first wave), the life expectancy and mortality
from cardiovascular diseases of civil servants were studied depending on
their professional rank (grade).

It was statistically reliably established that the lower the grade, the
higher the mortality rate. The risk of the owners of the lowest grade was
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twice that of the highest. It should be emphasized that the availability of
medical care for all the respondents was absolutely the same. Even taking
into account different lifestyles, nutrition, physical activity, smoking,
overweight, the described pattern persisted.

At the second stage (second wave), women were also included in
the study. It was found that social status affects the frequency of not only
cardiovascular, but also some other diseases (certain types of cancer,
diseases of the lungs and digestive system, depression, suicide). Similar
studies with similar results have been carried out in other countries.

In the United States, a connection was found between cardiovascular
pathology not only with the position and income, but also with education. In
Sweden, the dependence of life expectancy on the level of an academic
degree was established. It has been established that holders of a PhD (the
highest academic degree) live longer than masters. Masters live longer than
bachelors. This pattern cannot be explained by different availability and
different levels of medical care.

The given examples convincingly testify to the connection of
social factors with the level of health, morbidity and life expectancy.
However, the mechanism of this relationship has not been fully elucidated.
It can only be argued that the role of medicine in these processes is greatly
exaggerated. D. Bunker's work (quoted from [1]) found that of the thirty
years added to life expectancy in the 20th century, the achievements of
surgery and therapy account for only five years.

Of considerable interest is the question of the effect of a temporary,
but very significant reduction or even termination of mass medical care on
life expectancy and mortality of patients [1]. This situation arose in different
countries during the strike of doctors.

The book [1] presents data on the strikes of doctors:

1) Spain (nine-day strike, 1999);

2) Croatia (four-week strike, 2003);

3) Jerusalem, Israel (four-month strike, 1983);

4) Los Angeles (USA, 1976).

In all these countries, mortality before and during the strike of
doctors did not change significantly, and in some cases even decreased.

The existing judgments on this matter are of a conjectural nature
and are not very convincing. It can only be argued that the relationship
between the volume of medical services and mortality is not as
unambiguous and linear as it seems at first glance [1].

The halo effect about the power and limitless possibilities of
medicine (taking into account its real and undeniable achievements) does
not coincide with reality.
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The myth of the omnipotence of medicine was an incentive for the
colossal development of the treatment industry, which is focused not only
(and perhaps not so much) on satisfying the needs and needs of a sick
person, but also on making a profit by medical service providers.

Today it is difficult to predict what role and what place is assigned
to the medicine of the future in the context of ongoing technological
progress, the process of digitalization and the development of medical
artificial intelligence.
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[Mudpory Tpancdopmalliro TiCIAAUIIIOMHOI OCBITH B YKpaiHi npu-
ckopun COVID-19, a 3 2022 p. i1 BiiiHa, HaB’s13aHa HAIIIOMY HApOJYy arpe-
CHUBHHM CYCiZIOM, TOMY BBaXa€EMO 3a HEOOXiIHE PETeNbHO IEeperyITHyTH
yMOBH (OpMyBaHHA IM(POBOrO HABYAILHOI'O MPOCTOPY 3aKamy IiCis-
nurioMHoi ocBiTH (3I10). CporoaHi MiCIIUIIIOMHA OCBiTa CTABUTH MEPET
cO0OI0 NMHTaHHS K CTBOPUTH (DYHIAMEHT JUIi BUKOPHUCTAHHS IHU(PPOBHX
texHooriit (I[T) 3 MerToro mokpamuianHs criBHpani agMiHicTpanii 3akiary
OCBITH, HayKOBO-IIEJJATOTIYHAX MPAI[iBHUKIB Ta CIyXadiB, Ta SK I MOXE
3abe3neunTr GopMyBaHHs U(poBoro ocBiTHLOTrO npocropy (L{OIT).

BbadaeTbes moTpeda TEXHOJIOTIYHO MOJISPHI3YBaTH OCBITHIO iH(pa-
CTPYKTYypy 3axiaxy micmsauriomuoi ocité (3I10), inTerpyBatu mudposi
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texnouorii (IT) ta cTtBoputi yMOBH e(hEKTHBHOTO YIPAaBIiHHA OCBITHIM
mporiecoM. AJpke TICIANITIOMHa OcBiTa YKpaiam 3 2022 p. TpoIoBxKye
3IMITOBXYBATHCS 13 COLIIaJIbHO-eKOHOMIYHUMHU IpobiieMaMu. BoxHouac, konn
CIOCTEPIraeThcsl HAMBHUIIMI piBEeHb BUMYILIEHOTO MEPEMIICHHSI IPOMaIsiH
VYkpaiHu, nepeminieHi Neaaroru HallTOBXYIOTHCS Ha BiJCYTHICTb MOJXKIIH-
BOCTEH MiABHMIICHHS KBawmidikarii. BiAmoBiAm0 Ha 1€l BUKIUK € IIiJBH-
LIIEHHS 30CEPEPKEHHS Ha IOBIOCTPOKOBHX PIIIEHHSIX — HEOOXIZHO mepeiiTn
710 oi(pyBaHHS OCBITHHOTO MPOCTOPY Ta «OKPECICHHS» HOTO MEX.

Huni Bxe He MokHa po3riimaT ocBiTHIN mpoctip 3I10 nume sk
foro ¢i3w4HUI MPOCTip, HEOOXiAHO MPHUIUINTH yBary Horo muppoBOMY
IBIHUKY, B OCHOBi SKOTO (popMyeThCs MU(PpPOBE HaBYAIHHE CEPEIOBHIIE
HactynHoro mokomiHHsA (Next Generation Digital Learning Environment,
NGDLE) 3 ycima HeoOXxigaumu ckinamaukamu [1]. Tlpum mpomy ciin ycBi-
JIOMJIFOBATH, MO0 HOrO MOXYTh BiNBiJyBaTH BCi Oakarodi, Tak camo, SIK 1
¢izuunuii npocrip. Lndposuii ocBITHINA TPOCTIP YMOMKIIHUBIIIOE HOBI hopmu
HaJlaHHS 3HaHb, BKJIIOYHO 3 HOBMMH YYacHHKaMHU 3a MEXaMH 3aKiIamy
ocgit. Came ToMy Tiporiec (opMyBaHHS LU(PPOBOTO MPOCTOPY Ha CHOTO/IHI
MPOIIOHYEMO CTaBUTH Ha Mepiie Micie y OopoThdi 3a SKiCTh HaJaHHS
ocBiTHIX nocayr. Ciiz 3ayBaXkuTH, 110 opraHi3auiiiHo icuye He oauH LOI1,
ix Oe37i4, BOHM 9acTO MEPETHHAIOTHCS 3 TIOPUAHUMH Ta (PI3UIHUMH TPOC-
TOpaMH IHIIUX 3aKiIafiB ocBiTH Ta ocobuctumu L[OIl ydacHHKIB OCBiT-
HBOTO TIporiecy. BemmdesHa KimbKiCTh HH(PPOBUX pPecypcCiB, SKi € B pO3MO-
PSADKEHHI TeJaroriB, MPUBOIUTH M0 3MiHH iX poni. [lemarorm Bxke HUHI
cTaroTh (pacmmitaTopamMu MUPPOBUX pecypciB, OUTBINE YBaru MPHUIUIIIOTH
MPaKTHIll Ta IaTHOCTYBAaHHIO W MOHITOPWHTY IisSUTGHOCTI CIyXadiB 3
Bukopuctanusam LT, Tum camum yrBoprotoun ocoductuii LIOII. Ludposi
MPOCTOPH MOXKYTh BHUIJISIATH MO-PI3HOMY JIJIsl KOXKHOTO 3aKJIaJy OCBITH YU
y4acHHUKA OCBITHBOTO TPOILECY, ajie B iX OCHOBI, anpiopi 3HAXOAATHCS BeO-
caiitu. Be3yMoBHO, npogymMaHuii miaxia 10 pospoditosanus [{OI1, moBuHeH
BKJIFOUQTH B)KE HasBHI po0OYi Miclsl Ta IHCTpyMEHTapiil /Uit KEPIBHUKIB Ta
BCiX, XTO HAaBYA€E Ta THX, XTO HABYAETHCS.

Kpim Toro, 3aKkiagm OCBITH, OKPECIIOIOYH MEXi CBOIX HMHU(POBUX
MIPOCTOPIB, TIOBUHHI 3HAXOAWUTH LIHHICTH 1 3HAYMUMICTB COI[IAIBHIX MEPEK,
Jie TIPaKTUYHO BCi YYaCHUKH OCBITHBOTO IPOLIECY BXKE MAIOTh CBill pecypc.
Pi3HOMaHITTS CKJIAJHHKIB IH(YPOBOTO MPOCTOPY 3aKIaay OCBITH Y TOEJ-
HaHHI 3 COLIAJLHUMM Mepexamu (Tpoctopamu) OyJie yTBOpIOBaTH Iepe-
KOHJIUBUI IUGPOBUIl MemaHX, SKAH Oyae 3MIIHIOBaTH OCBITHI B3a€MO-
3B’s13KH (1mB. puc. 1).

IToenHaHHS ABOCTOPOHHIX IMTU(POBHUX OCBITHIX MPOCTOPIB (3aKiIany
OCBITH Ta y4acHHKa OCBITHBOTO TPOIECY) 3 TPAAULIHHUM (Hi3UIHUM TIpOC-
topoMm 3110 moxe chopmyBaTH 6araTOBUMIpHHUH MiAXiA A0 TOTO, SK MpOC-
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TOPH BHKOPUCTOBYIOTHCS Ul BHKJIAJAaHHS Ta HAaBYAHHS, Ta CTBOPHTH YMOBH
JUIL HOBOTO CYYacHOTO IMPOCTOPOBOTO OCBITHBOTO JAHAIMA(TY IiCIISIHII-
JIOMHOT OCBITH.

Sk crBoproerscst mudpoBuii ocBiTHIM mpoctip 3I10? YV npomy
MIPOLIECi MU MIPOIIOHYEMO BUOKPEMHUTH TPH OCHOBHI MOTYKHOCTI:

— PO3BHUTOK TEXHIYHOT IU(PPOBOI IHPPACTPYKTYpH;

— Iepepo3MOT poseil MK MeaaroraMu Ta ciiyxadaMu i3 BIpOBa-
JDKEHHSIM HOBHX (POPM OpraHizallii OCBITHBOTO IIPOLIECY;

— ToJOoNaHHA (PI3UYHHX Ta IHCTUTYIIHHUX MEX — B3a€MOIS 3 IITH-
POKHM CYCHiTECTBOM.

Beb-pecypc
Hard - Soft 3a6esneyennn
Beb-6ibnioTeka
OCBITHE cepegoBHLLE
XMapHi cxoBuLa
coujianbHi mepeski

LLOP yyacHuKa
~._ OCBiTHbOTO

OCBITHBOTO

LIOP y4acHuka
OCBITHLOTO
npouecy

LIOP yyacHuka
OCBITHLOTO
npouecy

) LLOP y4acHmrka
OCBITHBLOTO
npouecy

Puc. 1. Hudposuii ocBiTHiii mpocTip 3akiaxy ocBitu

BigmnoBinHo, y peamnizauii 3aaymMy BHOKPEMIIIOIOTH TPH OCHOBO-
TIOJIO>KHI HaNPSIMH:

1. Po3poGuienHst iH}pacTpyKTypu 3 METOI HOKpAIlIeHHS B3aEMO-
3B'SI3KIB 331151 pe3yNLTATHBHOI CITIBIIpAIli.

2. dopMyBaHHs OCHOB CITIBIpalll — CTBOPEHHs TuaTopmMu Juist 3a-
Oe3reueHHs] KOMYHIKAIii: NelaroriB 31 ciyxadyamH, IIeJaroriB 3 KoJieraMu
Ta afMiHIiCTpallii 3 megaroraMmu.

3. 3abe3neueHHst Oe31EKN isUTBHOCTI 3aKIIa Ty MICISIUIIIOMHOT OCBITH.

Tax, 30kpema B LleHTpanbHOMY IHCTUTYTI MiCISTUTUIOMHOI OCBITH
(LIITTIO) mudpoBuit OCBITHIN NPOCTIP BKIIOYAE:

— oimiitauii caitr incturyty (http://umo.edu.ua/institutes/cippo):

e Kadenpu (MEHEPKMEHTY OCBITH Ta IpaBa; IMCUXOJIOTil yIpas-
niHHEs; ¢inocodii 1 ocBiTH Hopociux; mpodeciifHoi Ta BHINOI OCBITH; Bif-
KPUTHX OCBITHIX CHCTeM Ta iH(OpMaIiiiHO-KOMYHIKaifHUX TEXHOJOTiH);
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BiJUIT HAYKOBO-METOJAMYHOrO 3abe3meveHHs Bimkpuroi ocitu (HM3BO);
HaBYaJILHUH BIIJIII,

— caliT YKpaiHCHKOTO BIIKPHTOTO YHIBEPCHUTETY MiCISAUIIOMHO]
ocsitu (YBVYIIO) — uudposoro asiiiauka L{ITIO (https://uvu.org.ua/);

e xadenpu (ymnpaBiiHHS OCBITOIO; MCHXOJIOTI]; HU(PPOBHUX TEXHO-
JIOTi{; aHzaparoriky; mpodeciitnoi Ta Bummoi ocsitu; HYIL; npupoganunx
NPEAMETIB; TyMaHITapHUX MPEIMETIB);

o IMUQPOBI pecypcu opraHizaiii OCBITHHOTO MPOIIECY: OCBITHE Ce-
penosurie YBVIIO (http://uvupo.ues.net.ua/index.php/ua/); ocsithe cepe-
nosure IITTIO (http://dist.ues.net.ua/index.php/ua/); maykosa Be6-6i6imio-
teka (https://uvu.org.ua/veb-biblioteka-tsipo/); immin HM3BO (https://uvu.org.ua/
viddil-naukovo-metodychnoho-zabezpechennia-vidkrytoi-osvity/);

e iH(pOpMamiHHO-KOHCYIBTAIIIHHAN [IEHTP OpTaHi3aIlil AMCTaHIIN-
Horo HauanHs (https://uvu.org.ua/ikcodn/) (Hamauus KoHCynbTamiii 7x24;
oprasizauis HaB4aHHs ((opmanbHa/HeopMalbHa OCBITa); OpraHizailis Be-
OiHapiB, ceMiHapiB, KOH(EpeHIlii; 1HANBITyalbHa POOOTAa 13 y4aCHUKaMU
OCBITHBOTO TPOIIECY;

« 1(poBi pecypeu st Bigeosyctpiueit (https://bbb.uem.edu.ua/b);

— nomatku Google (Gmail, Calendar, Drive, Sites, Tube Ta iH.
(https://www.google.com.ua/);

— amapaTHe Ta mporpaMHe Iidpose 3a0e3neueH s NisIbHOCTI Hay-
KoBo-Tienaroriyamx nparnisaukis L{IT10;

— cropinku B conmepexax (https://www.facebook.com.uvupo);

— ocobueti mHAPOBI MPOCTOPH YYACHHUKIB OCBITHBOTO IPOLECY
(TIK, ocobuctwii caiit, cCTOpiHKa B COLIaIbHUX MepeKax, CTOpiHKa Ha CaiTi
LITTO, cropinka Ha caiiti YBYIIO Tomro).

V it iniriatusi B L{ITTO, sik moka3aHo, CTBOPEHO J[BI OCHOBHI BeO-
mwiathopMu UIs YCIIIIHOT peaitizaiiii ocBITHROrO mporecy. OkpecieHHs
uudposoro oceitHporo npocropy 3I10 monsirae B po3IMUPEHH] OXOIIICHHS
BCIX KaTeropii ciyxadiB Mo BCii KpaiHi Ta 3a MeXaMH Halloi Jep)KaBu.
3asHauena ctpykrypa LIOIl, BpaxoByrOUM IIBHUIKICTh, 3 SKOK PO3BHBA-
totecs LT, cBimuuTh mpo Te, IO MICIATUINIOMHA OCBiTa B YKpaiHi po-
rmovaJia ImoBHy IIUQPPOBY TpaHchopMaIlrio.

3akya M OCBITH NMOBMHHI BU3HABATH, III0 BUKOPUCTAHHS NPUCTPOIB
YM MPOCTO MIiJKJIIOYEHHS 10 [HTEepHETY HeJOCTaTHBO, aJPKe MOXKIHMBICTH
SIKICHOTO BUKJIQJIAaHHS Ta HaBYaHHA YYacHHUKIB OCBITHBOI'O Npollecy 3a-
0e3medyeThCsl 32 YMOBU CTBOpeHHsT Bijkputoi ekocuctemu NGDLE, sxa
Oyne 3abe3neuyBatu [1]:

— OesrnepeOiliHy IHTETpaIliio i CyMICHICTh Pi3HHX 3ac00iB HABYAHHS;

— 3a0X0YEHHS Ta MATPUMKY MEepCcOHANI3alii 1 cmiBmpami A BCiX
KOPHCTYBaYiB;
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— IOCTYIIHICTH Ta YHIBepCaIbHUI qU3aifH IS BCiX KOPUCTYBAUiB;

— IHCTPYMEHTH, HCOOXIHi JJIs aHANI3Yy aaMIHICTPAIi€l0 Ta BUKJIA-
JadaM¥ BiJOMOCTEH PO KypcH 1 Cy0’€KTH OCBITHBOTO IIPOIIECY;

— BIJICTe)KCHHS OCOOMCTHUX PE3yJIbTaTiB HABYAHHSI.
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Cekuisi npobnem oceimu

CeKuisa npo6JieM OCBIiTH

METO/JOJIOI'TYHI 3ACAIN
IIU®POBIZALII MPO®ECIHHOI OCBITH

Typorciti A. M2, Paokesuu B. 0.2, Ipuzooiii M. A.3
Incmumym npogpeciinoi oceimu HAIIH Yxpainu
03045, m. Kuis, npos. Bimo-J/lumogcvkuii, 98-A
E-mail: info@ivet.edu.ua; 3prygodii@ukr.net

AKTyajbHicTh npodiaemu. Y nepuiid nonosuni XXI cr. mudpo-
Bi3alis € KIFOYOBOIO TEHCHIIIEI0 EKOHOMIYHOTO Ta COLIaIbHOTO PO3BHUTKY
cycminbcTBa. [lepeayMoBOIO TaKOTO IOJIOKEHHS CTaJIO 3alpOBa/LKEHHS Ta
BUKOPHCTAaHHS HOBHX TEXHOJIOTIT — [HTEpHET, TeJIekoMyHiKallil, Benuki 0a3u
JAHWX, MITYYHUI 1HTENEKT, OJOKYCHH, KPHIITOBAJIIOTAa, MOOUIBHICTH Ta
JOCTYITHICTD BIAMOBIMHUX TEXHOJOTIYHUX TPHUCTPOIB TOMmO. BimmosimHO
BiZIOyBaeThCsl LM(poBizalis BCix chep KUTTS JIIOAWHH, Y T.4. 1 CUCTEMH
npodeciitaoi ocsitu [9, c. 139-140].

[Ipo akTyanbHICTh MPOOJIEMH CBIIYHUTH PSAJ HOPMAaTHBHHX JIOKY-
MeHTiB. 3okpema, y po3aini «Ocsita i Hayka» npuitaaroi y 2021 p.
«Crparerii JIOCEKOTO PO3BUTKY» 3a3Ha4€Ha HEOOXiIHICTh MPHUCKOPEHHS
nu¢poBi3alii OCBITHROT'O CEpPEeIOBUINA 3 ITUPOKUM BukopuctanHsaM IKT, a
TAaKOXX MiZBHIIEHHS IM(POBHX KOMIETEHTHOCTEH NeNaroriyHMMH mpa-
LIBHUKAMH.

3rigao 3 IlepemikoM MpIOPUTETHUX TEMATHYHHX HANpPSAMIB Hay-
KOBUX JTOCTIKCHD 1 HAYKOBO-TEXHIYHUX PO3p0OOK 3aTBepmkeHoro KMV B
po3mimi «IH(popmariiiHi Ta KOMYHIKalliiiHI TEXHOJIOTi(» BKa3yeThCS Ha
HEeoOXiHICTh (popMyBaHHS €JIEKTPOHHUX OCBITHIX PECYPCIB.

Omxe, nudposizalist HABYaHHS B Cy4acHHUX 3aKiIajax nMpogdeciiHoi
OCBITH TIOB’s13aHA 13 YIOCKOHAJICHHSIM €JIEMEHTIB TUCTAHIIITHOTO HAaBYAHHSI,
IIMPOKOT0 BUKOPUCTAHHS pecypciB riaobansHOi Mepexi. Bogrodac, mudpo-
Bi3allisl HaBYAHHS 3JIHCHIOETHCS HECHCTEMHO Ta HECHCTEMAaTH4HO, IO
HETaTHBHO BIUIMBAE Ha 3a0e3MeueHHs 1HTepaKTUBHOCTI, 1HAWBITyasizamii
HaBYaHHS, IIBUIKICHOTO 3BOPOTHOTO 3B’SI3Ky 37100yBaya npodeciitHoi ocBiTH
3 Ta KOHTPOJIIO PE3YNIbTaTiB HABYAHHS.
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AHani3 monepennix gocaimkens. [lepexin Bix TpagumiHOI cuc-
TeMH OpraHizamii HaBuaHHS 10 Horo mmdposizamii BigOyBaeThCs 3a pa-
XYHOK BUKOPHUCTAHHS MEPEXEBUX HaBYaJIbHO-METOJANYHIX KOMIUIEKCIB, L0
€ eJIEKTPOHHUM OCBITHIM pECypcoM, 3 HallOBHEHHSM iX TEOPETHYHHM, Ha-
BYaJIBHO-METOJMYHHM, JTJa00PATOPHO-NPAKTHYHUM MaTepialioM 10 KOKHOTO
3MICTOBOTO MOJIYJIS HaBYalbHOI ITUCHUIUTIHM 3 E€JIEMEHTaMU TECTOBOTO
KoHTpoJmo [8, c. 109].

Hacrynuum eranmoM nm¢poBizanii HaBYaHHS € 3arpoBaKECHHS
CJICKTPOHHOTO HAaBYaHHS, a BiJl HBOTO IO CMapT-OCBITH, SIKa CTaHOBUTH
co00f0 OCBITHIO CHCTEMYy HOBOTO THITy, KOTpa Iiependadae aJanTHBHY
peaiizarito HaBYaHHS, B SIKOMY BHKOPHUCTOBYIOTHCS iH(OpMAIIiifHi cMapT-
TexHoJorii [2, ¢. 71].

Y3aranpHIOIOUM CydYacHI IHHOBaIlifiHI TpomecHd B mpodeciiiHii
OCBITI, psil @BTOPiB BUOKPEMJIIOIOTH MEPCIIEKTHBHI HANPsIMKH LUQpoBizaiii
HaBYaHHS, 30KpeMa: BIPOBAUKEHHS 3MIMIaHOTO HHU(POBOr0 HAaBYAHHS Ta
CHUCTEM YNpaBliHHA LU(QPOBHM HAaBYaHHIM; CTBOPEHHIO iH(opMauiiiHOT
iHpPaCTPYKTYpH, BIAMOBIIHUX U(POBUX MIATHOPM 3 MIATPUMKOIO iHTEp-
AKTHBHOTO Ta MYJIbTHUMEIHHOTO KOHTEHTY TomIo [3, ¢. 1-2].

VY koHTekcTi nudpoBizalii HaBYaHHS BiIOYBA€ThCS 3aCTOCYBAHHS
HOBHX TEXHOJIOTIYHHX IHCTPYMEHTIB i MpPaKTUYHO HEOOMEkeHHX iHdop-
MaliiHUX PECcypCiB CYMPOBOMKYETHCS CTBOPCHHSAM OHJANH-TIaTdopM i3
HaBYAJbHUMH I METOJUYHUMH MaTepiajlaMy U BUKIIAAA4iB Ta 3700yBaviB
npodeciitHoi ocBiTH; po3podka SMART-KOMITIEKCiB HABYAIEHUX JAHUCITUII-
JIiH; 3aIPOBA/KEHHS MPOTPaMHOTO 3a0e3NeyYeHHs ISl YIPaBIiHHS IIPOEKT-
HOKO JisUTHHICTIO 1 KOMYHIKAIi€ef0o Cy0’€KTiB HaBYAIBHOTO MPOIECY; CTBO-
peHHs UdpoBux npodiTiB 3700yBadiB mpodeciitHOT OCBITH AT KOHTPOJIS
chopMOBaHIX KOMIETEHTHOCTEH [5, . 4—6].

BcraHoBiieHO, 1110 CTBOPEHHS Y 3aKiiazi npodeciitHoT OCBITH XMapo
OpIEHTOBAHOTO HABYAIBLHOTO CEPENIOBHUINA € HEOOXIJHOI YMOBOKO HU(PO-
Bizamii HaBuaHHs. OCKUIBKH PO3BUTOK XMapHHUX CEPBICIB CYTTEBO CIIPOIIYE
JOCTYII IO €JIEKTPOHHHUX OCBITHIX PECypCiB 1 BCTAHOBICHHIO KOMYHIKaIIil
HOBOTO THITYy Mi’K YYaCHUKaMH HaBYalIbHOTO Tiporecy [1, ¢. 20-21].

[lepcnektuBHMM HampsiMoM IM(poBi3auii HaBYaHHS € BHUKOPHC-
TaHHS IITYYHOTO iHTENEeKTY B npodeciiiHiit ocsirti [7, c. 5].

[Ipouec undposoi HaBUBaHHS OOYMOBIIOE HEOOXiIHICTH IM(pO-
Bizamii ycix HOro ckjiaJloBUX Ha OCHOBI ()OpMyBaHHsS LU(PPOBHX KOMIIE-
TEHTHOCTEW YYaCHHMKIB HaBYAJILHOTO IMPOIECY, YAOCKOHAJICHHS MaTepiajb-
HOTO 3a0e3MeUeHHs Ta HOPMaTHBHUX aKTiB [6, c. 63].

OTxe, CydacHOIO HAYKOIO 3/1iICHEHHI HAIPaIIOBaHHSA 3 OpTaHizartii
HABYAJIBHOTO TPOIECY HAa OCHOBI BHKOPHCTaHHA IU(PPOBUX TEXHOJOTIH.
Pazom 3 TMM, TUTaHHS 1010 BU3HAYCHHS METOAOJOTTYHUX MiAXO0iB mud-
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POBOTO HAaBYaHHA B CyYaCHHX 3aKiIagaX MpoQeciiHOi OCBITH 3aJHIIA€THCS
BiIKPHUTHUM.

Merta crarTi — 37AilCHUTH aHaNi3 0COOMMBOCTEH mUppoBizamii
HaBYaHHS Ta OOIPYHTYBAaTH HOro METOJOJIOTIYHI MiIXOIM B CHUCTEMI MpO-
(eciitHOT OCBITH.

TeopeTnuHi 0CHOBH POOOTH. 3 MOHAJ IIECTUACCATH PI3HOMAHIT-
HUX MiIXOIB, IO BUKOPHCTOBYIOTHCS B OCBITI [4, ¢. 249-250] y Hacmimox
TEOPETUYHOTO aHai3y HayKOBHX JOCII/KEHb MPUCBSYEHUX LM(pOBi3awii
HaBYaHHSA Oyno BimiOpaHO YOTHPHAAUATH: akMeoJoriunuii (1), akcioio-
rivanit (2), nudepenuiioBanuii (3), misubHicHUE (4), iHTerpamidHui (5),
inpopmaniitanit (6), kmacrepauit (7), KOMIETeHTHICHUH (8), KOHTEKCTHHH
(9), ocobucricno-opienToBanuii (10), pednexcuBnuii (11), cucremunii (12),
cu"epreruanuii (13) ta rexnomoriynaunii (14).

Jly1st yTOUHEeHHS] METOIOJIOTTYHHX MiAX0AIB 1udpoBizalii HaBUaHHS
B CYYacHHX 3akKjamax mpodeciiiHoi OCBiTH 0YyJ0 BHKOPHUCTAaHO METOJ €KC-
NepTHOI OLIHKH. 3TiJIHO MOCTABJICHOTO 3aBJaHHs, EKCIEPTH TOBUHHI OyiIu
BimiOpaHMM TOKa3HWKaM TIPHUCBOITH paHru Big 1 mo 14. Ha ocHoBi y3ro-
JDKCHUX MIpPKyBaHb SKCIEPTiB MoOyaoBaHa miarpama Ilapero (puc. 1), mio
BimoOpaXkae pPO3MOAT MaHWX Yy TOPSIIKY 3MEHIICHHS iX 49acToTH (CyMH
PEHTHHTOBUX 3HAYEHB).

140 100%
120 130 | 130 . 120 [ 127 | 136 o0%
120 | 113 17 B0%
50%
80 o 0%
40 | | | | | | | | | | 1 30%
32 20%

20 1 | | | | | | | | | | | 27
1B 1%
0 0%

@ 6@y omoow Mm@ 13 @ [0 a4 6\ (12)

Puc. 1. Po3noais ekcnepTHUX OLIHOK METOI0JIOTTYHUX MiIX0iB
nudposizanii HapyaHHs B 3akJjagax npogeciiinoi ocitu (ziarpama Ilapero)

JliHist CyKyITHUX 3HaYCHb JTOJIATKOBOI OCi BimoOpakae BiICOTOK Bif
migcyMKoBOi cyMmu. BceraHoBieHo, mo migxoawm mig Homepamu (12), (6),
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(14), (10), (8) Ta (13) BigmoBigarots Oinbme 90 % Bim miACYMKOBOI CyMHU
pelTHHriB. BU3HaYMMO AaHi MiAX0AU SIK OCHOBHI.

OTxe, udpoBizamis HABYaHHS B CY9aCHHUX 3aKiagax npodeciitHoi
OCBITH Mae€ 3[iHCHIOBaTHCSA Ha 3acagaxX HACTYIHHX METOOJOTIYHUX TMij-
XOJIiB: CHCTEMHOT0; iH(pOpPMAIIIfHOTO; TEXHOJOTIYHOT0; 0COOHCTICHO-Opi€H-
TOBaHOT0; KOMIIETEHTHICHOTO Ta CHHEPTeTUYHOTO0.

HeoOxigHo BpaxyBaTH OCHOBHI 3acaqu (YHKI[IOHYBaHHS cCydac-
HOTO 3aKknajay npodeciiHol OCBITH AJs MepeBeleHHsl HOoro Ha IOBHE 3a-
MIPOBAPKEHHST U(POBUX TEXHOJOTIH. [ BOTO CIiJi BUKOPHCTOBYBATH
HOBI TOJIO’KEHHSI, IPUHIUIN Ta i7ei, KepYIOUUCh SKUMH MOKHa OyayBaTH
TEOPII0 1 BIOCKOHATIOBATH NPAKTHKY HaBYaHHS.

BucunoBkn. ludposizanis HaBuaHHS TOBUHHA 3IIHCHIOBATUCS T
KEpiBHUIITBOM JIEPXKaBHUX OPTaHiB 32 €IMHUMH IPAaBIJIAMHU Ta IPOrpaMaMi
UL 3aKiafgiB mpodeciiiHoi ocBiTr. ToOTO inei, aii, iHIMIaTHBU Ta MPOrpaMu
3 nu¢poBizallii HaBYaHHSA TOBHHHI OyTH TOBHICTIO iHTETpOBaHI B HAIiO-
HaJIbHI Ta PerioHajbHi cTpaTerii i PO3BUTKY OCBITH.

Ciijy yHUKATH €IMi30JUYHHUX 3aXOIiB 3 BHKOPUCTaHHS HHU(POBUX
TEXHOJIOTIH MiJ] yaC HaBYaHHs. Takuil MmijaXiJ NPU3BOIUTH 0 OJHOOIYHOTO
YIIOCKOHAJICHHSI ICHYIOUOT0 HAaBYAJIBLHOTO Mpoliecy, TOOTO MOKPAU[yeThCs
OKpEeMHH €JIEMEHT CHCTEMH, a caMa CHCTeMa He OHOBIIOEThes. Jluie 3a
YMOBH KOMIIJIEKCHOCTI BHpIIIEHHS NPOOJieMH BiOyBaeTbesi (OpMyBaHHs
HOBOI CyTi iH(OpPMAIIfHO-OCBITHEOTO CEpelOBHINa 3aKiIany MpodeciitHol
OCBITH.

Hudposizamito HaBYaHHA B CyYacHHX 3aKiIaJax HpodeciiHoi
OCBITH HEOOXiJHO 31 ICHIOBATH CHCTEMHO 3 YpaXyBaHHIM METOHOJOTIIHHX
MiAXOJIB: CUCTEMHOIO; iH(OPMAIIHOTO; TEXHOJOTIYHOTO; OCOOUCTICHO-
OpIEHTOBAHOT0, KOMIETEHTHICHOTO Ta CHHepreTuuHoro. Lle 1o3BonuTh opr-
aHi3yBaTH B 3aKiiaiax MpodeciiHol OCBITH SKICHUN IHHOBalidHMN Ha-
BYaJIbHUII Ipolec 13 3a0e3MeveHHsM 1HIMBITyanizalii, iHTepaKTHBHOCTI,
IHKJTFO3UBHOCTI, THYYKOT'O KOHTPOJIIO Ta O0TIKY pe3y/IbTaTiB HABYAHHS.

IlepcnekTHBU MOAANBIINX AOCTIIKeHb. BaxximBo gocniautu ta
BU3HAYUTH TPUHIMIIK 3aCTOCYBaHHS LU(PPOBUX TEXHOJOTIH B Cy4acHHX
3aKJagax nmpodeciiHoi ocBiTH.
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udposi TeXHOIOTIT CTaTM BayKJIMBHUM IHCTPYMEHTOM ISl AOCST-
HEHHs 3a0e3MeUeHHs SKICHOI OCBITH Ui KoxHOTo. HuHi ciif 3agymarucs
HaJ NOABiifHOIO poiutio ocBiTHIX TexHoorii (EdTech): sk 3aco0y crabinb-
HOCTI Ta HENEePEepBHOCTI OCBITH B KPU30BUX YMOBaX Ta 3aC00y po3pOoOIeHHs
3MIIIaHUX CHCTEM OCBITH, CIPSIMOBaHMX Ha 3a0e3NEeYEeHHs] HaBUaHHS MPO-
TATOM ycbOro XWTTS. B VYkpaiHi ocobmmBO roctpo mocrana mpobieMa
BHpimeHHs 1poro muraHHsg 3 2020 p. (COVID-19), miacunrorounck 3 gacy
novarky BiliHM (moTuii, 2022 p.), siKy HaB’si3ana pocis. «MiHEKOHOMIKH
KOHCTATye, IO 32 MDKHApOJHUMH €KCIIEPTHUMH OLIHKaMH, MoHax 6,4 MIH
YKpaiHIliB BHiXaJlo 3a KOPIOH 4epe3 BiiHy. brmuspko 7,7 MinpiioHa Jromei
CTaJM BHYTPIIIHBO NepeMilieHuMu ocodamm» [4]. «Ha TuM4acoBo okyrmo-
BaHUX TEpUTOPisAX posramoBano 1 289 mkin. Takoxk 3a KOPIOHOM HHHI
nepedyBae 488 045 miTei MIKITBPHOTO BiKY, a CTAaHOM Ha | BepecHH ix OyIo
492 077» [7]. BinnosigHo migcuimiack norpeda pedopmyBaHHS Ta OHOB-
JICHHSI OCBITHIX TEXHOJIOTIH, MOIIYKY HOBHX DillIeHb 3 METOI0 PO3IIUPEHHS
JOCTYITy JO OCBITH A BCIX, XTO Oa)kae HaBYaTHCSA YU IIiABHIYBAaTH
kBamidikariro.

Hageneni gaHi cBiq4ate npo norpedy akTMBHOTO IEperysiLy mepc-
nekTuBH Iudposux texHoiorii (I[T) Ta o6roBopeHHs mpiopuTeTiB iX 3a-
CTOCYBaHb B OTPHMAaHHI OCBITH THMYacOBO MNEpEMillleHMM ocobaM uepes
BrpoBaukeHas EdTech. IMangemiss Ta BillHA 3MIHWIM Tapagurmy BCiel
CHCTEMH OCBITH, a caMe — mocwiiny 3actocyBanHs LT B ii ¢pynkmionam. Y
KPH30BUX YMOBax, siki ckiamucsi, LIT, mpuHaiiMHi, BTPUMYIOTh OCBITHIO
cucreMy YKpaiHu Ha BignoBigHomy piBHi. [ToTyxna inTerpamis LT B oc-
BITY 3aKJIa/Ia€ I'PYHT IHHOBALIIHOTO JIOCBiy OpraHi3aiii HaB4aHHSI.

«31 cBoro 00Ky, yKpaiHChKi LIKOJIM POOJATH yce MOKIMBE i He-
MOXUJIMBE, a0M yTpUMAaTH MaKCHUMaJbHY KUIBKICTh YYHIB Ha OyIb-sSKil
¢dopmi HaBuyaHHs. Cepesn HHX: JTUCTaHIiHA, eKCTEpHATHA (EKcTepHAT) Ta
cimelina (nomamas) Gopmay» [5]. OcHOBHOIO pyIIiHHOIO CHIIO0 YCiX Gopm
cTany UQPOBI TEXHOIOTII, SIK IHCTPyMEHTapii MOIIMPEHHS CIIIbHUX 3HAHb.
OpnauM i3 moTyxHUX iHCTpyMeHTiB LT cTanm comianpHi Mepexi, SKi BelIuKa
KiJIbKICTh NEJaroriB Ta y4HIiB/CTYJEHTIB CTald BUKOPHCTOBYBATH SIK BaXK-
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TUBHUH eneMeHT 3aranbHoro nocBiny EdTech. Lle MoxHa MOSICHUTH THM, IO
TpamuIliiHi 3aco0u Bxke He 3a0e3MeuyroTh (OpPMyBaHHS KJIACHYHOTO OCBIT-
HBOTO CEPE/IOBHINA, Ta IIBUANIOTO 3JIy4eHHS IIUPOKOTro KOJIa YYacHHUKIB
OCBITHBOTO TIPOIIECY.

CormianpHi Mepexi cTaim HEOOXiTHNM Ta BaXIMBUM MiCLEM JUIS
oOMiHy HaBUanbHOIO iH(opMarieo. ToOTo, meBHi GopMaTH IUPPOBUX 3a-
co0iB Ta TEXHOJOTiH 3alOBHIOIOTH Ti IPOTANMHH, SKi MPOSIBHINCH B Ha-
CIIIJTOK KPU30BUX CHUTYAIlil — IX aHallTUBHICTD i «IPYXKEMOOHICTE» poOIATh
EdTech 6inpm gocTymHAM A71S BCIX.

Benuke posmairrs ¢opmarie LT copusie ykpimineHHIO MO3UIii
EdTech B ocBiTHiii cuctemi YKpaiHH, OJHaK 1le HE MOXXHA BBa)KaTH Ma-
Haneeto. Habararo Oinmbine yBaru ciin npuginarta tomy, sik EdTech mo-
KpallaTh BUKJIAJaHHS Ta HaBYaHHS B HU(GPOBOMY HaBUAILHOMY CEpelo-
Buili. Ha choromui 10 MUCKYCii I0A0 BIUIMBY MEPCOHATBHUX KOMII FO-
TepiB, IUIAHIIETIB, TelNe(OHIB CIiJ IOJATH HHUTAHHA IMOIO0 «IPABHIIH-
HOCTI» iX BHKOPHCTAaHHS Ta KOPEKTHOT'O PO3pOOJICHHSA 3MICTy HaBYajb-
HOTO KOHTEHTY.

[lonaiinepmre, mexaroraM HEOOXiTHO 3BaXaTH Ha Te, IO JAHWC-
TaHOiHUK Qopmar HaJaHHS 3HAHb HE € TOTOXXHHUM OLM(POBAHOMY Tpa-
IaniitHoMy ¢opmary — 1e He ofHe 1 Te Xk came. Hampukian, He MoxHa
BUKOPHCTOBYBATH €JIEKTPOHHMH KOHTEHT IiIPYYHUKA, SIK 3MICTOBE HAaIlOB-
HEHHS TPAJMLIHHOrO (IPyKOBAaHOT0) MiApy4YHUKA. ENEKTPOHHUIT KOHTEHT,
Haiyacrime, Moxe OyTH MOJYJIbHHM, BKJIIOYAaTH MEPEXPECHi Ta Tinep-
TIOCHJIAHHS, 1110, Ha MIEPIIUN MOTIISL, POOUTH oro kopotimM. Lle crionykae
NelaroriB 10 KOPUTyBaHHS aBTOPCHKMX METOAMK BUKIananus. [Ipore, TyT
BOHHU BIIYyBarOTh TPYJHOIL, OCKUIBKH /€Ki 3 HUX aOCOIIOTHO HENOCBijI-
yeni B LT, iM gacTo He BHCTayae HAyKOBUX 3HAHb Ta YaCTO BOHM ITPOHIIIIH
HEIOCTaTHIO IU(POBY IMirOTOBKY.

Bpaxosyroun cxinagaicte EdTech, Bonmominas LT MoxxHa BBaXkatu
JUII TIEPIIAM KPOKOM 10 MU(pOBi3amii MisipHOCTI memarori. Habarato
Ba)KJIMBIIIMM € 3HAHHS, YMIHHS Ta HaBUYKH KOPUCTYBaHHS HUMH — HIETHCS
PO HASBHICTH BIATOBIAHOTO PIiBHS IMU(PPOBUX KOMIETEHTHOCTEH, SKi BHU-
3HAYalOTh SIK CBIIOME Ta KPUTHYHE BUKOPHCTAHHS TEXHOJOTIH B IPO-
¢eciiiniii gismerOCTi [3]. Hapasi 1ie ogHa 3 HaWOLIBIIMX MPOOIEM, Ha Ky
HAIITOBXYETHCS KOXKEH, XTO XOUe CTBOPIOBATH Ta BUKOPUCTOBYBATH €JICKT-
posHi ocBiTHI pecypcu (EOP).

HeoOxigHo maramyBatu memaroram, mo LT 3MiHIOIOTBCS 3 Hel-
MOBIpHOIO MBHJIKICTIO. OTpUMaHi 3HAHHA Ta HABUYKHM 3aJHMIIATHMYTHCS
aKTyaJIbHUMH TUIBKH TIPOTSATOM TPUBAJIOTO IMEPiOy — 3 4acoM 3 SIBUTHCS
notpeda MOBEpTaTUCH O OHOBJEHHS 3HaHb i e OyJe MepioJuyHO MHOB-
TOPIOBATHUCE.

28



Science and Education : XVII International Conference

OTtxe, BupoBamkeHHs EdTech He mo30aBieHO TpyTHOIIIB, KpiM
IHIINX, 3 SBISETHCS 3aHEMOKOEHHS INOJO ICTWHM KOHTCHTY HaBYAJIbHUX
MarepianiB. KOHTEHT crae OUIbII 3HAYYIIUM — NIEJaroru NOBUHHI HE TTBKU
BMITH HOT0 CTBOpIOBaTH, a 3000B’s3aHi rapaHTyBaTH HOTO BiAIOBITHICTDH
Haymi. OTxe, HaA3BMYAHHO BaXXJIMBOIO BUOKPEMIIIOETHCS ITpodiieMa J0TpH-
MaHHSl y pO3pOOJICHHI 3MICTOBOTO HArOBHEHHs 3aco0iB HaB4YaHHS (Iix-
PYYHHKIB, IOCIOHMKIB, IPAaKTHKYMIB, PE3CHTAl} TOIIO) MPUHIMUIIB HaYy-
KOBOCTI Ta CUCTEMaTHYHOCTI ¥ OCITOBHOCTI HABYAHHS.

«[IpuHIMD HaykoBOCTI mependadae pO3KPHUTTI NPUINHHO-HA-
CJTITKOBHX 3B'SI3KIB SIBHII], IIPOIIECIiB, TOIii, BKIIFOYCHHS B 3aCO0M HAaBYAHHS
HAyKOBO TIEPEBIpPCHUX 3HAHb, SKi BIANOBIAAIOTH CYYaCHOMY PIBHIO PO3-
BUTKY HayKH.

[IprHIMD cHCTEMAaTHYHOCTI 1 MOCTIZOBHOCTI HABYAHHSA — BUMAarae
JOTPUMaHHS HACTYITHOCTI y BHBYEHHI OKPEMHMX TE€M 1 HAaBYAIbHHUX JIHC-
LMIUIIH, 3a0€3MeUYeHHs] JOTIYHMUX 3B'S3KIB MIX 3aCBOEHHSM CIIOCOOIB Jii i
3HaHb, MK (opMamMH i MeToJaMW HaB4aHHS Ta QopmMamMu 1 MeToAaMH
KOHTPOJIIO (CAaMOKOHTPOJIIO) 32 HABYAIBHO-MI3HABATIBHOIO MISIIBHICTIO Y4-
HiB, nependavae Oe3nepepBHUIl Mepexia Bifl HIXKYOTO J0 BHIIOTO CTYIMEHS
BUKJIaJIaHHs Ta Y4iHHS. 3a Takoi YMOBM y4Hi 3aCBOIOIOTH OUIbIIHWIT 00csr
HABYAIILHOTO MaTepiaiy i3 3HA4YHOI0 eKoHOMi€ero gacy» [0].

BpaxoByroun 3a3HaueHe, HOTY)XHY IOIOMOTY OCBITSHaM YKpaiHH
Hamae MOH VYxkpainu, neski 3aknann (yCTaHOBH), IIGHTPH, SIKi IPOTIOHYIOTh
mepenik EOP, TexHomorii, iHCTpyKmii 1O HUX Ta pPEKOMEHIAII IIOHO
BukopuctanHsa. Cepen skux «Ocsita nugposay [6], Hamionansna onnmaita-
mwratdopma uIs po3BUTKY muppoBoi rpamotHOCTI «lis.Lludposa Ocpitay,
sIKa MICTHTh OCBITHI cepiand, MOAKACTH, KOPHCHI MOCWIAHHS TOmo [2].
OnHak, MiHICTEPCTBO OCBITH Ta YNPAaBJIiHHSI OCBITH B KDU30BUX YyMOBaxX Ma-
I0Th OOMEXEHHI MOTEHIIa] 1 He 3aBXKIU MOXYTh PO3pOOJIATH Ta BHPOBaA-
mokyBatu niporpamu EdTech.

OCKiJIbKH ypsiid Ta MIHICTEPCTBA PI3HUX KpaiH HelepepBHO Ipa-
miooTh Hajx po3BuTkoM EdTech, B ocBiTSH Hamoi aepxaBu 3’ SBISETHCS
MOJKJIMBICTH TIPAIFOBATH OLIBII CTA01TFHO Ta e(heKTHBHO.

3aBIIsSIKM HAPTHEPCTBY 31 CBITOBUMH TEXHOJIOTIYHHUMHU KOMIIAHISIMH,
3apyODKHUMHM 3aKjlaJaMH OCBITH Ta JOCIIIHHIBKAMH LEHTPaMH BOHHU
OTPUMYIOTh 3MOTY 3allydyaTH IIHPIIY OCBITHIO €KOCHCTEMY Ta CBITOBI
uu(poBi iHHOBAIL].

HesBakaroun Ha Te, 0 3aKJIaJM OCBITH Pi3HHMX KpaiH, a iHOMI i
Jesiki perioHu (IMITaTH) B MEXax OJHI€T KpaiHW, MalOTh Pi3HI HaBYaNbHI
MIpOrpaMH, BOHH, SIK MPABHJIO, BUKJIAAAIOTh MOMIOHI IUCIUILIIHK 1 came
TOoMy BOA9aeThCcs MOXKIUBICTh po3risHyTH moteHuian ans EdTech, sxuit
moJiirae B TEpeKiaji Ta BUKOpHCTaHHI iHO3eMHHX EOP Ta mmdposux
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pecypciB, BIANOBITHO Y3TOKYIOUM X 3 aBTCHTHUYHHUMH HaBYAIBHUMU
nporpamMamu.

Huni, konu Hama jeprkaBa 3HAXOIUTHCS B CTaHi BiifHH, BPaxoBy-
I0YM O3HauYeHe, HAJ3BHYAHHO BaXXIHMBO PO3POOIATH KOMIUICKCHI 3aXOIH
mono BrpoBamkenHss EdTech 3 BukopucraHHsM 3apy0iHOTO AOCBimY,
SKUH 00’ €THy€ TEXHIUHY Ta MeJaroriyHy iHGpacTpyKTypH OCBITSIH Pi3HUX
KpaiH.

Jlitepatypa

1. Innovation ecosystem knowledge pack. URL: http://pubdocs./
worldbank.org/en/466031598013786493/World-Bank-EdTech-Innovation-
Ecosystems-Knowledge-Pack-July17. Accessed 22 March 2022

2. Mis.qudpposa Ocsita. HamionamsHa oHIAMH-TUTaTdOpMa IS
po3Butky umdposoi rpamorHocti. URL: https://osvita.diia.gov.ua. Ilepe-
man rpyness 10.12.2022

3. Kapramosa JI. Po3Burok nud)poBoi KOMIETEHTHOCTI II€Aarora B
iH(popMaNifHO-OCBITHROMY CEPEJIOBHILI 3aKJIaay 3araibHOi CepeaHboi oc-
Bitu / JI. H. Kapramiosa, B. Baxwmart, 1. B. ILniu // Indopmartifiti TexHomorii
i 3acobm maBuanus. — 2018. — T. 68, Ne 6. — URL.: http://lib.iitta.gov.ua/
713236/

4. MinexoHoMiku: 2,75 MiIH yKpaiHLiB, sIKi BHiXauu 3a Mexi
VYxpaiuu, — mpatie3aataoro Biky 05.10.2022. URL: https://finbalance.com.ua/
news/minekonomiki-275-min-ukrantsiv-yaki-vikhali-za-mezhi-ukrani---pratse/
zdatnoho-viku Iepermsin rpyaess 20.12.2022

5. HaBuanust 3a xopponoM: mpomixuuii ¢inim. URL: https://nus./
org.ua/articles/navchannya-za-kordonom-promizhnyj-finish/

6. OcgiTta tudposa: pimeHns, ski Bxe mnpaioTs y Kuesi. URL:
https://kyivcity.gov.ua/news/osvita_tsifrova_rishennya_yaki_vzhe pratsyuy
ut_u_kiyevi/ Ieperas rpyaens 12.12.2022

7.TloHan 4 THC. YKpalHCBKUX JAiTeH IIKIJIBHOTO BIKY IIOBEPHYJIUCS
B Ykpainy 3a octanni 11 muiB. URL: https://mon.gov.ua/ua/news/ponad-4-
tis-ukrayinskih-ditej-shkilnogo-viku-povernulisya-v-ukrayinu-za-ostanni-
11-dniv-sergij-shkarlet TTepernsa rpymens 26.12.2022

8. Yaiika B. M. OcHOBHM IUIAKTHKH : HaBdy. n1oci6. / B. M. Yaiika. —
Kuie : AkagemBumas, 2011. — 240 c. — URL: https://westudents.com.ua/
glavy/48264-printsip-naukovost.html

30


https://pubdocs.worldbank.org/en/466031598013786493/World-Bank-EdTech-Innovation-Ecosystems-Knowledge-Pack-July17
https://pubdocs.worldbank.org/en/466031598013786493/World-Bank-EdTech-Innovation-Ecosystems-Knowledge-Pack-July17
https://pubdocs.worldbank.org/en/466031598013786493/World-Bank-EdTech-Innovation-Ecosystems-Knowledge-Pack-July17
https://osvita.diia.gov.ua/
http://lib.iitta.gov.ua/713236/
http://lib.iitta.gov.ua/713236/
https://finbalance.com.ua/news/minekonomiki-275-mln-ukrantsiv-yaki-vikhali-za-mezhi-ukrani---pratsezdatnoho-viku
https://finbalance.com.ua/news/minekonomiki-275-mln-ukrantsiv-yaki-vikhali-za-mezhi-ukrani---pratsezdatnoho-viku
https://finbalance.com.ua/news/minekonomiki-275-mln-ukrantsiv-yaki-vikhali-za-mezhi-ukrani---pratsezdatnoho-viku
https://nus.org.ua/articles/navchannya-za-kordonom-promizhnyj-finish/
https://nus.org.ua/articles/navchannya-za-kordonom-promizhnyj-finish/
https://kyivcity.gov.ua/news/osvita_tsifrova_rishennya_yaki_vzhe_pratsyuyut_u_kiyevi/
https://kyivcity.gov.ua/news/osvita_tsifrova_rishennya_yaki_vzhe_pratsyuyut_u_kiyevi/
https://mon.gov.ua/ua/news/ponad-4-tis-ukrayinskih-ditej-shkilnogo-viku-povernulisya-v-ukrayinu-za-ostanni-11-dniv-sergij-shkarlet
https://mon.gov.ua/ua/news/ponad-4-tis-ukrayinskih-ditej-shkilnogo-viku-povernulisya-v-ukrayinu-za-ostanni-11-dniv-sergij-shkarlet
https://mon.gov.ua/ua/news/ponad-4-tis-ukrayinskih-ditej-shkilnogo-viku-povernulisya-v-ukrayinu-za-ostanni-11-dniv-sergij-shkarlet
https://westudents.com.ua/glavy/48264-printsip-naukovost.html
https://westudents.com.ua/glavy/48264-printsip-naukovost.html

Science and Education : XVII International Conference

CTBOPEHHS IHHOBALIMHOI'O OCBITHBOI'O ITIPOCTOPY
TA JOCBII IHTEI'PALIT TEXHOJIOT'TM
JUCTAHIIMHOI'O HABYAHHS B OCBITHIU ITPOLIEC HAYKMA

Pyow 1. O. Hayionanvrhuii ynisepcumem «Kueso-Moeunancoka akademisny
E-mail: RudlO@ukma.edu.ua

[TutaHHs 3acTOCYBaHHS TEXHOJOTIH INUCTaHIIIHOTO HaBYAaHHS B
OCBITHBOMY MpOLIECI CTAJ0 HAJ3BHYAHHO aKTyaJbHHM uepe3 OypxJiuBe
BIIPOBAJPKEHHS iH(pOpMaliiiHo-koMyHikaniiHux texHounoriit (IKT) ax kiro-
YOBOTO 3ac00y IHHOBAIIIH B OCBITI Ta HABYAHHI.

Icaye Oe3miu TpaKTyBaHbP TEPMIHY <«IHCTaHIliifHa ocBiTa». Ha
nymky B. buxoBa ta B. Kyxapenka «mucraHIiiiHa OCBiTa» — pi3HOBHI
OCBITHBOI CHCTEMH, Yy SKili TEepeBaXKHO BUKOPHUCTOBYIOTHCS AHUCTAHIINHI
TexHoJorii HaB4yaHHA [2]. 3a Bu3sHaueHHAM O. CaMOWJICHKO, «TUCTaHIIIIHA
OCBiTa» — yHiBepcaiabHa (hopMa HaBUAHHS, IO 0a3yeThcs HA BUKOPHUCTAHHI
TPamUIIHHAX 1 HOBHX IH(pOPMAIIMHNX TEXHOJIOTi HABYAHHS, a TaKOXK Ha
TEXHIYHHUX 3ac00aX, 10 CTBOPIOIOTH JUIs 3700yBavya BHUIOI OCBITH YMOBH
BIJIBHOI'O BHOOpPY OCBITHIX AMCIMIUIIH Ta AialoroBoro oOMiHY 3 BHKJa-
JlayeM; Mpy [bOMY HPOLieC HABYaHHS HE 3aJIC)KUTh BiJl PO3TALIYBaHHS HOTO
YYaCHHKIB y mpocTopi i vaci» [1].

Cepen npioputertiB fisutbHOCTI HarioHansHoro yHiepcurery «Kuego-
MorunsiHCbKa akajaeMis» € HaJaHHsS SKICHHX, CY4acHHUX, NPOTPECHBHUX,
CTYICHTOIIGHTPOBAHHUX OCBITHIX ITOCIYT, CTBOPEHHS IHHOBAIIITHOIO OCBiT-
HBOTO TIpocTopy. OKpeMi eNeMEeHTH AWCTAHIIHHOI OCBITH MOYaIM BIPOBa-
mxyBatucs B HAVKMA manpukiami 1990 pp. (MOODLE wHa ¢axynbreti
iHpOPMATHKH, €NEKTPOHHI Oi0MIOTEKH Ta THCTUTYHIHHUHA permo3uTapiil sk
pecypcHa 6a3a Tomio). 3 npuiHITTM CTpaTerivHoro miany po3Butky HaYKMA
Ha 2015-2025 pp. mporpaMa iHpopmaTuzanii HaOyna OibII aKTUBHOTO
po3Butky. Kpim Toro 3 2015 p. B HaVYKMA Buxonyerbcst ipoext «Llud-
POBHil YHIBEPCHTET», METOIO SIKOTO € CTBOPEHHS €JJMHOIO IHTErPOBAHOTO
iHpopMaifHOr0 MPOCTOPY YHIBEPCUTETY SK CYKYMHOCTI HOro ingpopma-
uiitHoi 1H(PacTpyKTypH, IPOrpaMHO-TEXHIYHHUX 3aC00iB, IPOLEAYP Ta METO-
IiB TX 3aCTOCYBaHHS JJIS aBTOMATH3aIlli yIIPaBIiHCHKUX PillIEHb, TEXHOJOT1]
HaBYaHHS Ta HAYKOBOI pOOOTH.

Ipoext «ludposuii yHiBepcuTeT» nependavae:

— MOJIEpHI3allil0 MEPEKHOT0 Ta KOMII IOTEPHOT0 00JIaIHAHHS,

— npua0aHHs JIIEH30BaHOTO MPOrpaMHOTo 3a0e3NeueHHS;

— CTBOPEHHS CY4acHOro poOOYOro MicIs HAyKOBII 1 BUKJIA/1a4a;

— 3aCTOCYBaHHSI KOMIUIEKCHOI CHCTEMH JMCTaHIIHHOTO HaBYaHHS
(emexTpOHHMI 3aKC HA JUCHUILTIHH, €JIEKTPOHHE OI[IHIOBAHHS, €JICKTPOHHI
KYpHAJIH, BipTyanbHi aynuTtopii, LMS Ta in.);
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— crBoperHs MOOCs (Kyiv Mohyla Academy Online);

— i opMaTH3aLig poOOTH aAMIHICTPATHBHUX IMiAPO3IiTiB,;

— BIPOBADKEHHS EIEKTPOHHOTO JOKYMEHTOOOITY, HIINX e-CepBICiB;

— BIPOBA/PKEHHSI BIPTYaJIbHHX J1a00paTopii, HIINX CKJIAIOBHX €-HAYKH.

BripoBapkeHHsS NUCTAHIIHHOTO HABYAHHS B OCBITHIO JisUTBHICTH
HaVKMA BigOyBanocs depe3 yIOCKOHAJICHHS 1 TpaHchopMarlliro ycix 0i3-
Hec-TIpOLeciB, OHOBJICHHS HOpMaTHBHOI 0a3n KwueBo-MoruisHcbkoi aka-
JIeMii, aBTOMATH3a1li}0 HABYAIBHOTO MPOIIECY.

Opranizamis OCBITHROTO TPOILECY i3 3aCTOCYBAaHHSIM TEXHOJOTIH
nucraHiiiaoro HaBuaHHS B HaYKMA peani3yeTsest gepes:

— aBTOMATH30BaHy CHCTEMY YIIPaBIIHHSI HAaBYAJIBHUM IPOLECOM
«Omnrima» (ACY HII «OnTimay), sika T03BOJISE ONTHMIi3yBaTH i 3HAYHO TO-
JICTIIATH CTBOPEHHS 1 OOYMCIIEHHS OLTBIIOCTI JHOKYMEHTIB AJS e(EKTHUB-
HOTO OCBITHBOTO ITPOIIECY;

—CHCTEMY aBTOMAaTH30BaHOTO 3amucy 3100yBaviB OCBITH Ha BHOIp-
koBi aucuumuiinu (CA3), sika Ja€ CTYy[JEHTY MOJMJIMBICTH 3allcaTHCS Ha
BUOIPKOBI TUCLUILTIHK Ta chopMyBaTH 1HIMBIAyaNbHUI HABYAJIBHUI TUIAH
(IHIT) Ha HaBYanbHWi piK, a Hepe] MOYaTKOM CEMECTPY 3alucaThcs Y
rpynu qucuurutia ceoro IHIT 3 ypaxyBaHHSIM po3Kiaay 3aHsTh;

— CHCTeMY YIIPaBIiHHS MUCTAHIIHMM HaB4aHHsIM LMS (aHri. —
Learning management system), sika BHKOPUCTOBYETHCS Uil pO3pOOKH, 30e-
piraHHs, YIpaBIiHHA Ta MMOITUPEHHS HAaBYAILHUX OHJAlfH-MatepiamiB (Io-
CHIIaHHS Ha BiZICO-JIEKIIi1, Tpe3eHTAIli], MiAPyYHIKH, TECTH TOMIIO) 1 3a0e3rme-
4ye CIUTFHUHA OHJIAHH-TOCTYI A0 OHJAWH-MaTepiaiiB, Ik CHHXPOHHHHN TaK i
ACHHXPOHHUH, JomoMarae KOMyHIKalii MiX CTyIEHTaMHU Ta BUKJIaIadaMHu,
HaJla€ MOXKJIMBICTh KOHTPOJIIO 32 JMCTAHI[IHHUM HaBYAJILHUM IPOLIECOM;

— ocBiTHIO iHCTHTYLIiHY TuaTdopmy DistEdu (Moodle), Ha sxiit
PO3MIIIYIOTBCSI €JIEKTPOHHI KYPCH OCBITHIX KOMIIOHEHTIB (IIporpam) st
JUCTaHIIIMHOTO HaBYaHHS, TAKOXX MOXYTh MICTHUTHCS:

e c1a0ycH OCBITHIX KOMIIOHEHTIB;

e METO/IMYHI peKOMEHALIT 00 IX BUKOPUCTAHHS, TOCIIiJOBHOCTI
BUKOHAHHS 3aBJIaHb, 0COOIMBOCTEH KOHTPOJIIO TOLIO;

e TIOCWJIAHHSA Ha BiJICO Ta ayli03alHCH JISKI[iH, CEeMiHapiB TOIIO;

e MYJBETUMEIHHI JEKIiitHI MaTepianu abo Mpe3eHTAallil 10 JIEKIIiii;

e NPaKTHYHI 3aBJaHHs], BipTyanbHi JlabopaTtopHi poOOTH, JiIOBi
I'pH 3 METOJMYHUMH PEKOMEH/IALISIMU 100 TX BUKOHAHHS;

e NIAKETH TECTOBHX 3aBJaHb JUISl MPOBEICHHS KOHTPOJBHUX 33aXO0-
IiB, TECTYBaHHS 3 aBTOMATH30BaHOIO MEPEBIPKOIO PE3yJIbTATIB, TECTYBAHHS
3 MEePEBIPKOIO BUKJIAIaYeM;

e CIIEKTPOHHI 0i0JIIOTEKW UM MTOCUIIAHHS HA HUX;

o Oibmiorpadii;

e iHIII pecypcH HaBYAIBHOTO MPHU3HAYEHHS.
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EnexTpoHHI HaBYalbHi KypCH CTBOPIOIOTBCS 3 JOTPHUMAaHHAM
BuMor 3akoHy Ykpainu «IIpo aBTOpchke mpaBo 1 CyMiKHI IpaBay, IHIINX
HOPMAaTHBHO-TIPABOBUX akTiB YKpaiHu, IIooXXeHHS MpO OCHOBHI 3acaau
OXOpOHH TpaB Ha 00’€KTH iHTeNeKkTyanpHOi BiacHOCTi B HOYKMA. Enekr-
POHHI HaBYaNBHI KypCH € IHTEIEKTyalbHOIO BIIACHICTIO Horo aBTOpa (aB-
TOPCHKOTO KOJICKTHBY) Ta MaifHOBOO BiiacHicTI0 HaYKMA.

Jus mucraHmiitHoro HaBuaHHS 3100yBadiB ocBitTh Kueo-Morn-
JISIHChKa akazeMis 3a0e3nedye BiANOBIOHY iHQPACTPYKTYpy, BKIIIOYAIOYN
MIPUMILIEHHS [UIs 3ancy ab0 POBEACHHS OHJIAIH-3aHATh. [l MpoBEeICHHS
HaBYaHHS y 3MilIaHoMmy Qopmari € ayauropii 00JalITOBaHI TEIEKOMYHi-
KamiiHUM 3B’ I3KOM.

Cepen I0AAaTKOBHX pecypciB, IO MOXYTh OyTH BHKOpPHCTaHi JUist
MIPOBEICHHS BiJeO JIEKIi, ceMiHapiB TOMIO — JIIICH31HHI YHIBEpCHUTETCHKI
MS Teams ta Zoom

Hudposuit mpoctip yHIBEpCHUTETy Ta €JICKTPOHHA OCBITHS ILIAT-
¢dopma DistEdu mocTymnoBo po3BHBAIOTHCS. 3 KOXKHHM POKOM KIUIBKICTh
SJICKTPOHHHUX HaBYAJIBHUX KYpCIB 3pOCTaE.

s 3abe3nedyeHHss KOMyHiKalii Ta HOBHOIL[IHHOIO BHKOPUCTaHHS
mudposux pecypcie HaVKMA Bci criBpoOiTHHKH 1 3100yBadi 0CBIiTH MA-
I0Th KOPIIOPaTUBHUI 00JiKOBUiA 3amuc B cepenouii Microsoft Office 365,
yepe3 KOpHOPaTHBHY IOIITY 3AIHCHIOETHCS peecTpalis Ha HIIMX cepBicax
Ta pecypcax HaVKMA.

OTxe, y 3B'SI3Ky 31 CTpPIMKHM pO3BHTKOM i 3actocyBaHHs IT-
TEXHOJIOTIH MPAaKTUYHO y BCiX cepax KUTTS, AUCTaHIlIHA OCBITA TIOUYNHAE
HaOyBaTH HOBUX CMHCJIIB Ta IOMIIIATHUCS B IHINI KOHTEKCTH. [HIIMMU
cioBamH, Sk 3a3Havae T. Spomenko «ungpose (AUCTaHIifiHe, OHIAlH) Ha-
BYaHH Jy’Ke IIBUIKO 3MIHIO€ HAIlle ySBJIEHHS PO OCBITY: TAaK UM iHAKIIIE,
aJle OCBITa MOCTYIOBO MEPEOUPAETHCA 3 TPAAMIIHHUX ayIuTOPii Ta Jia-
Oopatopiii yHIBEpCUTETIB y BIipTyalbHUI HPOCTIP, IO HANAE Tl JOJATKOBY
LiHHICTH Ta HOBHU NOTYXXHHH iHCTpyMeHTapii» [3].
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BUKJIAJAHHA IHO}EMHOi MOBH
B YMOBAX JJUCTAHIIIMHOI'O HABYAHHA

Bepowcancvra O. M., Xapkiscvkuii Hayionanvhuil yHisepcumem imeni B. H. Kapasina
olga28tak@gmail.com

BuknaganHs iHO3eMHOT MOBH B paMKax JIUCTaHIIHHOTO HABYaHHS -
HOBa peajbHICTh SK JUId BUKJIAJAdiB, TaKk 1 Uil CTyAeHTiB. bararo 3
BUKJIa1a4iB BUSBHIIMCS HE TOTOBI 10 1boro. Komych noBenocst OyKBajJbHO
3a KUIbKa JHIB ONaHyBaTH a3u poOOTH, HEOOXiqHI AJIsl IPOBEICHHS 3aHAThH
OUCTaHIIHHO: po3ibpatncs 1 migkimounTd ImiargopMy, Ha sKiid Oyme
MPAIfOBATH HaBYAJbHHUN 3aKia] B NEpiof KapaHTHHY, OCBOITH HaBHUIKH
poOOTH 3 TEKCTOBHMH pEJaKTOpaMH, HABYMTHCS MiAKIIOYATH Pi3HI K0naT-
KOBI IIPUCTPOI 10 CBOTO KOMIT'FOTEpa AJIS 3alKCy BiZ€0-3aHATH, TOJOCOBUX
TIOBIIOMJICHb, TPOBEICHHS OHJAMH-KOH(epeHmid. | HalronoBHimE, KpiM
TEXHIYHOI CTOPOHH NMPOBEICHHS 3aHATh MOTPIOHO MIATOTYBAaTH HaBYAJIBHUN
Marepian. Bukinajgad noBUHEH HajgaTu Marepial B TAKOMY BUIVISAIL 1 TAKOTO
3MICTYy, 1100 CTYJEHT 3MIir B HbOMY pO3i0parucs, aJpke JUCTaHLiiiHe Ha-
BYaHHs — II€ OCBITHIH mpolec, skuii nependavae, 10 BEJIMKa YaCTHHA H-
aBYAJBHOTO MaTepiany BiAMpPanbOBYEThCS caMmocCTiiHo. HeoOXigHo mam'si-
TaTH 1 MPO Te, IO CTYICHT MOBHHEH MaTH MOXIIUBICTH «IOCTYIY» IO
BUKJIa1a4a MPAKTHYHO B Oy/Ib-SIKMH Yac, a BUKJIAAa4 MOBUHEH OYTH B 3MO31
HaJIaTH JIOTIOMOTY.

JucranmiitHi ¢popMH HaBYAaHHS YHiBepCalbHI 3a CBOEI CYTTIO,
BOHU JIO3BOJISIIOTH BUKOPHCTOBYBAaTH Oynb-sIKi NMPUHOMHM 1 METOAM Ha-
BYaHHJI. MOXXHa 3 YIEBHEHICTIO CKa3aTH, IO CHCTEMa OCBITH B IOJAJIb-
momy Oyne XapakTepu3yBaTHUCSI CTPIMKHM PO3BHTKOM 1 BIPOBAKEHHAM
TEXHOJIOTIH nucTaHuiitHol ocBiTu. [lepex BukiaauamMu iHO3eMHOT MOBH
BUHMKAIOTh TPYJHOL, TOB'sI3aHi 3 BiZl0OOPOM 3MICTy HaBYaHHS iHO3EMHOT
MOBH, METOAMYHOIO MiATOTOBKOIO CaMHX BHKJAJIauiB sl pOOOTH NUCTaH-
LiiTHO, @ TAKOX 3 MOJIETIOBaHHAM HaBYaJIbHOTO MPOLECY B OHJIAHH-PEKUMI.

Oco06iuBuiil iHTEpEC y CTYJCHTIB BUKIMKAE YMTAHHS 1 aHAIII3 CTa-
Teil HOCIiB MOBHM IPO OCTaHHI mozii B YKpaiHi, B CBiTI MOJITHKH, KyIbTYpH
Ta CHopry. 3a JONOMOrOK Cy4YacHHX KOMYHIKAaLlIHHMX TEXHOJOTiH B
Iporeci JUCTaHLIHHOTO HaBYaHHS BHUPIIIYEThCS HpoOiieMa YCHOI Ipak-
TuKU. OHJIAHH-3aHATTS HaJaloTh OlJIbIIE MOXKJIMBOCTEH UIi PO3BUTKY Ha-
BHYOK ayfitoBaHHs. OIWH 3 KpalldX BapiaHTIB MOIOBHUTH CBill CIOBHUK
Cy4acHMMH PO3MOBHHMH BHpa3aMH iHO3EMHOI MOBH — Teperyisi GpibMiB 3
TUTpaMu. [IMCHMOBI HaBUYKM Ha OHJIAHMH-3aHATTSX TPEHYIOTHCS PI3HUMH
croco0aMu 3ajeKHO BijJ IMOCTaBJICHMX I[IJICH, IIe HANMCAHHSA ece, IUCh-
MOBUX ITOBIJJOMJIEHb, JIIJIOBHUX JIUCTIB 3 Pi3HUX TEM.
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T'oBopstum mpo OuCTaHIiHE HABYAHHSA, HE MOXKHA HE TOPKHYTHCS
MMUTaHb IIepeBar i HeAOMiKiB I[boro GopmaTy HaBYaHHSA. J[o mepeBar Takoro
(dopMaTy MOTpiOHO BiJHECTH JAOCTYIHICTh (OTPUMYBATH 3HAHHS MOXKHA,
nepe0yBarym JI¢ 3aBrOJHO, TOJIOBHE, M00 OYyB OyIb-sKHI 3 HOCIIB 3 mij-
KJIFOYEHUM 1HTEpHETOM), THYYKICTh (B IpOLEci AMCTAHIIHHOIO HaBYaHHSI
OiJpLIy YacTHHY MaTepially CTYIEHT OCBOIOE caMocTiiiHO). Ha »xanb, € i
MiHyCH B IUCTaHUiiHOMY HaB4aHHi. Ilepmmii 1 HalOinbIl BaXIMBUM —
HEJI0JIIK OCOOMCTOTO CIUIKYBAaHHS 3 OJHOKYPCHUKAaMH 1 BUKIanadaMu. Croan
CIJiJT BiTHECTH 1 BIACYTHICTh MOCTIHHOTO KOHTPOJIIO 3 OOKY BHKIJIaAaya, 10
MOJKe CTIPHUATH Oa’kaHHIO pPO3CIAOHUTHUCS 1 BIIKIACTH POOOTY Ha MOTIM (ITUC-
TaHI[II{He HABYAHHS BIMArae BiJl CTYACHTA KOPCTKOI CAMOAUCIUILIIHHM).

HesBaxxatoun Ha TpygHOII i HEHOJIKW, AWCTAHIIIHE HABUYAHHSI Mae
Ba)XJIMBY II€peBary: BOHO CTHpPAE MPOCTOPOBI Oap'epy, Aa€ MOXIMBICTH CIILI-
KyBaTHCs 3 HOCIIMH 1HO3€MHOT MOBH 3 Pi3HUX KpaiH. CTyIeHTH HaBYAIOTHCS
TOJICPAHTHOCTI, TOTOBHOCTI HIYKaTH KOMIIPOMICHE pIIIEHHS 1 3 IOBarolo
CTaBHUTHUCS JI0 1HIIOT JYMKH, PO3IIMPIOIOTH CBOIO KOMYHIKaTHBHY cepy.

OfHUM 3 BaXJIMBHX MOMCHTIB y NUCTAHI[IHHOMY HaBYaHHI 0CO0-
JIMBO TiJ Yac BifHU € MO3UTHBHA MCHUXOJIOTIYHA atMocdepa, MiATpUMKa i
TOJIIMIIEHHS TICUXIYHOTO 3/I0pOB'Sl CTYZCHTIB, ()OPMYBaHHS HABUYOK CaMOC-
TiitHOi poOOTH, JNiepCcTBa, CTBOPEHHS CHUTYyaIlil ycmixy. MeToanka BUKIA-
JIaHHS 1HO3€MHOI MOBH TPAANIIIHHO BUAIISE TP OCHOBHHX €TaIM POOOTH 3
rpaMaTHYIHAM MaTepiajoM: O3HAHOMIICHHS W MEPBHHHOTO 3aKpilUICHHS; Tpe-
HYBaHHS 1 BUKOPUCTAHHS TPaMaTHYHOI CTPYKTYPH Y MOBJICHHEBIH JisITEHOCTI.

Haifuacrime ronoBHO0 mpoOieMoi0 y mpoleci HaB4aHHA IpamMa-
TUI iHO3eMHOI MOBH € HE 3allaM’sATaTH TpaMaTH4dHi (akTd, a HalOyTH
YMIHHSI 3aCTOCOBYBATH iX y npotuieci komyHikaiii. Came ToMy e(eKTHBHICTh
BHUBYCHHS 1HO3EMHOI MOBHU Iy)KE€ 3aJISKUTh BiJl 00CITy TPEHYBaHb 1 MOB-
JICHHEBOT TPAKTHKH, SIKI JIOTIOMAararTh OBOJIOAITH I'PAMaTHYHOI CTPYKTY-
POIO Ha PElleNTHBHOMY 1 TPOJYKTHBHOMY PiBHSIX.

Hpyruii eranm poOOTH 3 TPaMaTHYHOIO CTPYKTYPOIO — TPEHYBaHHS
rpaMaTHYHOTO SIBUINA, SIKE BHUBYAETHCS. lle mepernik pisHUX BOpaB, sKi
CIpsSMOBaHI Ha BUKOHAHHS aHAJOTIYHUX [if, 1 TAKUM YHHOM, Ha aBTOMa-
TH3allil0 TpaMaTHYHOI HAaBMYKH. 3aCTOCYBaHHS AMCTAHMIWHOI Iatdopmu
CHpusie ONTHMI3allil ayANTOPHOTO HAaBaHTAXXEHHS, OCKUIBKM YacTHHA poO-
00TH MepexoauTh Ha caMOCTiiiHe BUKOHAHHS. OJMH 3 TOJOBHHUX HEJOJIKIB
JUICTAHI[IHHOTO HAaBYaHHS — BIJICYTHICTh IPSIMOTO OYHOTO CHUIKYBaHHS MiX
cTyzneHTaMH 1 BukiagadeM. Kosm mopyd Hemae JOAMHM, ska Moria 0
eMOIIiiiHO 32a0apBUTH 3HAHHSA, 1€ 3HAYHUN MIiHYC JUIS IPOIeCy HaBYAHHS.

HerartuBHa cTOpOHAa AMCTAHLIHOTO HABYAHHS IIOJISTAE Y TOMY IO
BTpayaeThCsl TOJOBHA (YHKINS BUKIagada, sk Hocis iHdopmarii. Poms
BHKJIa/la4ya TpaHC(HOPMYETHCS B OpraHi3aTopa, KOHCYJIbTaHTa, KEPIBHUKA Ta
eKCIepTa 3 CaMOCTiiHOT poOOTH CTyIEHTIB.
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III/ICTVAHI_I.II\/'IHE HABYAHHA NI YAC
MNPO®ECIMHOI OCBITHU: ITIO3UTHUB I HE'ATHUB

Inauunoa T. C. Xepcoucvkuil 0epaicaghull acpapHo-eKoHOMIYHUL YHIgepcumem
E-mail: praydtan@ukr.net

[lepeTBopeHHs1 OCBITHBOI rajy3i Mij 4ac BUMYIIEHOTO KapaHTHHY
Ta B yMOBaX BOEHHOIO CTaHy B YKpaiHI aKTyami3yeTbCs HHUTaHHS HC-
TAHI[IITHOTO HABYAaHHS Ta MOXIJIMBOCTI 3acTocyBaHHS [T TexHomoTid 3
METOI0 BIOCKOHAJEHH: mpodeciitHoi miaroropkn MaOyTHiX (axiBmis. [uc-
TaHIilfHe HaBYaHHSA 3a0e31edye Cy0’€KTiB OCBITHBOTO MPOIECY iHTEPAKTHB-
HOIO B32€EMOJII€I0, HAaJla€ MOXJIMBICTh BHKJIaJadaM 3a0€3MEUUTH CTYACHTIB
OCHOBHHM 00CSITOM HaBYAJILHOI'O MaTepialty, HaJae 3400yBayaM OCBITH MOX-
JIMBICTh CaMOCTIMHO TpalioBaTH 3 HaBYaJbHUM MarepialoM, MPOBaIUTH
npodeciiiHy MiAroToBKY MaiOyTHIX (axiBLiB B ACHHXPOHHOMY PEXHMI TOLLIO.

OcBiTHIl mpolec i3 3aCTOCYBaHHSAM JucTaHUiiiHOl (opmu Ha-
BYaHHs, MOBUHEH IPOEKTYBAaTHCS Ha 3acajax COLIAIbHOIO KOHCTPYKTH-
Bi3My, IO BKJIIOYA€, y TOMY YMCII, i IHILIaTUBHY IisUTbHICTH 3400yBadviB
OCBITH, aKTUBHE HaBYaHHs 3 METOI (opMyBaHHS pe(IEKCHBHHX yMiHb
CaMOHaBYaHHsI, CAMOKOHTPOJIIO TOIIO.

BrpoBamkenas auctaHmiiHoi (opMH HaBYaHHS IiJ dac Mpo-
(eciifHOT OCBITH CTYICHTIB Hece CBOi O3UTHBHI MOMEHTH, a came:

— HaJ3BUYAIHO THyYKa CHCTEMa, II0 He Iependadae 0coOHCTOro
KOHTAaKTy Cy0’€KTIB OCBITHBOTO IIPOLIECY;

— IHOUBIAYaJbHUHA MAXiA A0 KOXKHOTO 37100yBada OCBITH, SKHU
MOKe 00MpaTH HAOUIbII 3pYYHHH /ISl HHOTO PEXKUM HaBYAHHS;

— koMQopTHI yMOBH (TICHXOJIOTT4HI Ta (i3ioNoriuHi) 3000yTTs 3HaHb,
nepe0yBaroun BAOMA;

— tunoBi IT-3BM4ku 3100yBayiB OCBITH KOPHUCTYBAaTHCS IEPCO-
HAJIbHUMH €JIEKTPOHHUMH HPHUCTPOSIMU (KOMIT'IOTEPH, IUIAHIIETH, CMapT-
¢onH TOIIO);

— 3pYYHICTB MiJ YaC OHOBJICHHS Ta pelaryBaHHs MaTepialliB B OH-
JIAH peXMMi, BUKOPUCTAHHS ay/io Ta BiJeo MaTepialis;

— 3py4HE PO3MILICHHS HaBYaJIbHO-METOJUYHHUX MaTepialiB (Kypcu
JIeK1ii, npe3eHTanii, MociOHUKY Ta iHIIe) Ha miardpopmax Moodle, Google
Class Torio;

— HeymepeKeHe OIliHIOBaHHs 3100yBaviB OCBITH, 3aCTOCOBYIOYH
Google ¢opmu Toro.

He nuBnsapce Ha 3rafjaHi TMO3WTHBHI aCHEKTH JUCTAHIIIWHOI dopmu
HaBUaHHsA, 3100yBadi OCBITM OJHOCTaiiHI y TOMY, IIO BOHHM HAJaIOTh
mepeBary o4Hii (opMmi HaBUaHHS, OOIPYHTOBYIOUH II€ HECTAYEIO CIIJIKY-
BaHHS 3 OJHOJITKaMH Ta 3 BUKJIaaqaMHu.
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[IpoanaizyBaBIIH BUCIOBIIOBAaHHS CY0 €KTIB OCBITHBOI JisITBHOCTI,
BHOKPEMITIOEMO HACTYIIHI HETATHBHI PUCH IUCTAHIIIHOI ()OPMH HAaBUAHHS:

— BIJICYTHICTB coIliatizamii cCy0’€KTiB OCBITHHOTO IPOIIECY;

— BTpara 0e3rnocepesHb0i KOMYHIKATUBHOI CKJIJ0BOi OCBITHBOTO
IpoIecy;

— 3HayHa BUTpaTa OCOOMCTOrO 4Yacy BHKIIaJauaMH Ha KOMIIOHY-
BaHHs Ta JOJaBaHHSI HaBYaJbHO-METOJUYHHMX MaTepiasliB Ha HaBYaJIbHI
iatdopmu (Moodle, Google Class To1mo);

— BIICYTHICTB IOCTYIy N0 IHTepHeTy 3 TeXHIYHWX NpHYWH (Ha-
TIPUKJIa/I, BAMKHCHHS CBITIIA);

— BUTpaTa OCOOHMCTOTO 4Yacy Ha IHAWBINyalbHY KOMYHIKAIIIO 3
KO>KHHM CTYJEHTOM OKPEMO;

— BEIHUKHH 00csAT poOOTH 11010 MEPEBipKY BUKOHAHWUX 3aBIaHb;

— HEMOXJIMBICTh JIOTPUMaHHS CaHITAPHO-TITI€HIYHUX HOPM ILOJO
TPUBAJIOCTI pOOOTH 32 KOMIT IOTEPOM TOIIIO;

— BHKOPUCTaHHS OCOOMCTHX PeCcypciB, II0 HE NOKPHUBAETHCS Jiep-
KaBOO (BUKOPUCTAHHS CBITJIA, IHTEPHETY, BIACHUX IPUCTPOIB TOILO);

— JIOBrOTPUBAJIMH TilOJMHAMIYHUN PEKUM POOOTH 3a TEpPCOHAIb-
HHUM HPUCTPOEM TOIILIO.

Takox, BipTyadbHI 3yCTpidi (IiSUTBHICTh BHKJIAJada Ta CTYICHTA
OHJIa{H) MEPEBAHTAXXYIOTh CY0 €KTIB OCBITHBOTO MpOLECY H MOXYTH CIIPH-
yuHUTH cTpec. Lle sBume Ha3Bamu «Zoom-BTOMOIOY.

«Zoom-BTOMa» MOXXE BHHHUKATH 4Yepe3 HaJMIPHO IPUCKIIUIHBE
CHOTJISIIaHHS KaPTUHKY KPYIHUM TIJIAHOM, @ TaKoX 4depe3 Te, 10 cy0’eKTH
OCBITHBOTO TIPOIIECY HAATO JOBro 0adaTh CBOE 300pakeHHs. SIKIIO paHime
BiJICO3B 30K YaCTIlIe BHUKOPHCTOBYBAJHU, 1100 MOOAYUTUCS 3 OJU3LKUMHU
JIIOABMH, sIKi TIepeOyBarOTh Jaieko, TO Temep — OHJAMH dacTime Big0y-
BaOTHCS JJIOBI 3yCTpiui Ta HaBuaHHs. Lle 371aTHe IIBHIIIE BTOMIIIOBATU
Cy0’€KTiB OCBITHBOTO IPOIIECY.

Jis mposioHroBaHOi poOOTH 3a TIEPCOHATLHUM MPHUCTPOEM, BApTO
3MIHUTH HAJIAIITYBaHHS, HAIPHUKIIA/: BiJKIIOYAaTH cel(i-BiKHO Yepe3 KilbKa
CeKYHJ| MICJIS IMOYaTKy 3aHATTS, 3MIiHIOBaTH PO3MIp 300pakeHHS 1HIIIX
y4JacHUKIB (1100 3MEHIIUTH HaBAaHTA)KEHHS Ha 04i), TPOBOAMUTH 3ycTpidi 6e3
Kamep To1IO.

Orxe, aucTaHuiiiHa ¢opMa, IO Hapasi 3aCTOCOBYETHCS Iifl 4ac
npodeciitHoi 0CBiTH, Ma€ SIK MO3UTHBHI, TaK 1 HETATHUBHI aCIEKTH. 3 METOIO
y0e3neunTr Cy0’€KTiB OCBITHROTO MPOIIECY Bija il HETaTMBHUX YWHHUKIB
JQUCTaHIIIHHOTO HaBYAaHHS IPOIIOHYEMO JIEK1TbKa PeKOMEHaIliil:

— TUTaHyBaHHS po00OYOTo JHS HAMEPEIOIHi,

— 000B’s3K0Ba PaHKOBA TIMHACTHKA; KOXHY rofnHy nepepsa 5—10 xB
3 BIJIXOJIOM BiJl IEPCOHAITBHOTO TIPUCTPOIO;
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— i Yac HaBYANBHUX 3aHATh MPOBOIUTH (i3KyNbTHAY3W 3 BU-
KOHAHHAM (i3UYHUX BIIPaB;

— 2-3 pa3u Ha JIeHb BUKOHYBATH TIMHACTHKY JUIsl O4eH;

—3a MOJJIMBICTIO aKTHBHO BiAno4yuBaTH (IPOTYISIHKH, BiIBiIy-
BaHHS CIOPTUBHHX 3ajliB, OacelHy TOIIO0); mam’sTaTH MpO HEOoOXiqHICTH
BYACHO Ta IPaBWIBHO Xap4YyBaTHCH.
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FEATURES OF THE USE OF COMPUTER PROGRAMS
IN ELECTRICAL ENGINERING

Meleshko 1. 4.1, Nazarova O. S.2, Makovskyi V. O.3, Meleshko K. C.4
Zaporizhzhia Polytechnic National University
Zaporizhzhia, Zhukovskogo 64,Ukraine
E-mail: liameleshko@gmail.com, 2nazaroval6@gmail.com
Svladmakovscky@gmail.com,*yekaterina.meleshko@gmail.com

Electric power engineering is the science of regularities of processes
and phenomena directly or indirectly related to the receipt, transformation,
transmission, distribution and use of various types of energy. Energy in
general and electricity in particular is considered as a complex technical
education that closely interacts with the fuel economy and the main
branches of the mining and processing industry, transport, agriculture, etc.
Electric energy is a secondary energy and does not replace primary energy,
such as thermal, hydraulic, wind, fusion, solar, tidal, nuclear, but at the
same time stimulates their development. Electric power, being the basis of
scientific and technological progress, occupies a prominent place in
providing any state with energy. It affects all leading industries and the
improvement of productivity in these industries directly depends on it [1].

The use of computer programs in electrical engineering is a
promising and necessary way of developing the entire industry in the
modern world. The study of electrical engineering, electronics and involves
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the practical development of experimental research methods by students, the
formation of competencies and skills in the calculation of electrical circuits
and electronic circuits. The result of the research was a comparative analysis of
various computer simulation programs in terms of their availability, ease of
learning and effectiveness of use by teachers and students in the educational
process, as well as the creation and testing of a training complex in
electrical engineering, electronics and microcontrollers using the selected
simulation environment [2, 3].

Today there are a very large number of programs that are used in
such a field of knowledge as electrical engineering, especially in enterprises.
Let's consider some of them.

Eagle — this software is a comprehensive environment in which
you can create both a schematic diagram and a printed circuit board layout
for it. That is, to place all the necessary elements on the board and perform
tracing. In this case, it can be performed both in automatic and manual
mode or by combining these two methods.

SmartDraw — in this program you can use relays, circuit breakers,
symbols and much more to create your projects. It is possible to store
electrical schemes in the cloud.

TinyCAD - another free open source program that allows you to
create circuit diagrams and has the functions of a simple vector graphics
editor. The basic set contains 40 different component libraries.

Arduino IDE. Software for users of the Windows operating system,
allowing you to write your own programs for the Arduino platform. This
platform is primarily aimed at amateur designers who use Arduino to build
simple automation and robotics systems.

CircuitLab — Program for creating circuit diagrams. A convenient
tool for creating circuits and various electrical plans, as it has convenient
options and characteristics that allow you to present any idea through
various means.

Eplan Electric is a scalable multi-module CAD for the development of
electrical projects of varying complexity and automation of the process of
preparing design documentation. This software package is now positioned
as a corporate solution, so for ordinary users it will not be interesting,
especially if you take into account the cost of software.

XCircuit — the program was developed in the USA by programmer
Tim Edwards and was created for fast electrical design. The program has a
library of ready-made templates of the most popular elements that can be
used when drawing up schemes.

CADSTAR is a complete software environment for PCB design -
from initial concept through to product realization. With a unified suite of
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applications, engineers can seamlessly define, visualize, implement and verify
their designs. Schematic capture with placement and constraint planner.

As a result of the work done on the scientific work, a review of
promising and widespread software for solving complex issues in the field
of knowledge electrical engineering was conduct.
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®OPMYBAHHSA KOMIIETEHTHOCTEM YYHIB
Y IPOUHECI HABYAHHA ®I3UKU:
INPOEKTYBAHHS CUCTEMU

Onauxo M. B. [IBH3 «¥arceopoocwvkuil HayitioHanbHull yHigepcumemy
E-mail: magdaopachko@gmail.com

[TinroToBka MaiOyTHBOTO BuMTENs (DI3MKH A0 POOOTH B KOMIIE-
TEHTHICHO-OPIEHTOBAHOMY CEPEIOBHIII Cy4acHOI IIKOJIH Tependadae po3y-
MIHHSI CYTHOCTI KOMIIETEHTHOCTEH, 0COOIMBOCTEH X (hOpPMYBaHHS y Mpe-
MeTHOMY Toni ¢i3uku. OKpiM TOro, BapTO YCBIIOMIIIOBAaTH, IO 30BCIM
THILOIO, aHDK Y TPaIULiIHHOMY IiX0/i TOBUHHA OYyTH OpraHi3allisi HaBYalib-
HOTO TIpoIlecy, fAKa € HachiakoM TpaHchopmariii 3micty ocBitu. Sk Bin-
Mmivgae T.M. 3acekiHa, «... BinMiHHICTIO (QOpMyBaHHS 3MiCTY (Pi3UMIHOT OCBITH 3
MO3MIIA KOMIIETEHTHICHOTO MiAXOMy € HOro OpieHTamis Ha pe3yjibTaT
HaBYaHHS: HE «II0 MOTPIOHO BUBUMTHY», & <JISl YOTO IIe MOTPIOHO 3HATH»
[1, c. 60]. BpaxyBaHHS CydacHHX peaii 1 MO>KIIMBOCTEI KOMIT IOTEPHHUX TEXHO-
JIOTI TakoXX BHOCATH BIJIOBiJHI KOPEKTHUBH. 32 TaKMX YMOB aKTyali3y-
€ThCs TIOTpeda y HaBYaHHI MAariCTpiB-MalOyTHIX y4HTeNiB (hi3WKH IPOEK-
TYBaHHIO METOAWYHHMX CHCTEM, aJaNTOBaHMX IO HOBHX OCBITHIX 1 cyc-
MiJTFHUX BUKIIHKIB.

Mera crarTi mojsrama y pO3KPUTTI CYTHOCTI HiATOTOBKH Ma-
rictpiB-izukiB crnenianbHOCTI 014 «CepemHsi ocBiTa» 10 MPOEKTYBaHHS
METOJMYHOI CHCTeMH Ay (POpMYyBaHHS KOMIIETEHTHOCTEH Y4HIB Yy IpoIeci
HaBYaHHS (Qi3UKH.

40



Science and Education : XVII International Conference

Buxnan ocHoBHoro marepiainy. [IpoekTyBaHHS METOANYHUX CHC-
TeM MaiOyTHIMH BUUTEISIMHA (i3WKH € OTHUM i3 MPaKTHYHUX 3aBIaHb, SKi
MIPOTIOHYIOTHCS U1l BUKOHAHHA MaWOyTHIM yuntemsiM ¢isuxu. [Ipobinema
MIPOEKTYBAHHS METOAMYHOI CUCTEMH PO3TIISIIAETHCS HAMH Y JOCITIHKEHHAX
3 IUIAKTUYHOTO MEHEIKMEHTY [2—4]. JIunakTuyHUN MEHEI)KMEHT BU3HA-
YaeThCsl HAMH SIK CHCTE€Ma YIPABIIHHS PO3BUTKOM OCOOMCTOCTI Y4YHSI B
npoueci HaB4aHHA ((pi3uKH). 3MICTOBHH aHai3 CTPYKTYPH KOMIIETEHTHOCTI
MIPOEKTYBAaHHS METOIMYHUX CHCTEM IPEJCTaBJICHO KOTHITHMBHUM (Liieno-
KIaJaHHS;, IUIAHYyBAaHHS;, CTPYKTYpYBaHHA 3MICTy HaBUYaHHS; IPOTHO3Y-
BaHHS PO3BUTKY OCOOMCTOCTI Y4HS); ONeparifHuM (yMiHHA 3IiHCHIOBATH
LUICTIOKIIaAaHHs], [UTAaHYBAaHHSA, CTPYKTYPYBaHHS HaBYAJILHOTO Marepiany,
TIPOTHO3YBAHHSA, SIK 3a0€3MEUCHHS] MOXKIMBOCTI [UIS PO3BHTKY TBOPUYHX 3Ii0-
HOCTEH Yy4HIB) KOMIIOHEHTAMH Ta CHCTEMOIO CTaBJIEHb BUMTENS (IIO3H-
TUBHO-TBOPYOTO CTAaBJICHHS IO YYHIB: CIPSIMOBAHICTh HAa PO3BHUTOK IX KpH-
TUYHOTO 1 KPEaTUBHOTO MHUCIICHHS; NPAarHEHHsS BHKOPUCTOBYBATH IeJaro-
TiYHI TEXHOJIOTIT).

3 omisany Ha MoTpeOy CTBOPEHHS KOMIIETCHTHICHO OPiEHTOBaHOL
METOJIMYHOI CHCTEMH, 03HAYUMO, HAaCaMIIepe]l, HACKPi3Hi 3MICTOBI JIiHIT, SIKi
MPOHU3YIOTh HABYAJIbHI IPOTrPaMH YCiX IPEIMETIB, B TOMY YHCII, 1 (i3UKY.
Wnersest npo HacTymHi minii: «Exonoriuna Ges3reka Ta CTalmii PO3BHTOK,
«['pomansHCEKa BiNMOBINANBHICTEY, «3I0poB’S i Oe3meka», «[liampuem-
JUBICTH Ta (PiHAHCOBA TPAMOTHICTHY.

Sx 3a3HavaeThess 'y wmeromuuHomy Jsmcti MOH Vkpainu Bix
09.08.2017 p. Ne 1/9-436 2017, BpoBa/PKeHHST HACKPI3HUX JIiHIH HA ypOKax
¢izuku 3abesnedye (GopMyBaHHS IMIHHICHHX 1 CBITOTVIAOHHX Opi€HTAIliH
YUHS, 0 BU3HAYAIOTH MOTO MOBEIIHKY B )KUTTEBHUX CUTYyaIlisiX. Peamizarris
LUX JITHIHA 31iCHIOETBCS Y MPOIIECi pO3B’sI3yBaHHS MIPAKTHKO-OPIEHTOBAHUX
3a/1a4, CUTyaTUBHKX BIPAB, MPOEKTHOI AISUTLHOCTI TOIIIO.

Hackpi3ni 3MicToBi JIiHIi «KOPEIIOIOTHCS» 13 KIIOYOBHUMH KOM-
METEHTHOCTSIMHU, Cepe/l SKUX BHUOKPEMIIIOIOTh HACTYIHI: BMIHHS BYMTHCS,
IHIIaTUBHICTh 1 MiAIPUEMIIHBICTD, EKOJOTiYHA TPaMOTHICTH 1 370pOBE
KHTT, COIliabHa Ta IPOMA/ITHChKAa KOMIETEHTHOCTI.

3 ormany Ha moTpe0y CTBOPEHHS KOMIIETEHTHICHO OpiEHTOBAHOI
METOJIMYHOI CHCTEMH, 03HAYUMO, HacaMIIepe]], HACKPi3Hi 3MICTOBI JIiHii, sKi
MIPOHU3YIOTh HABYAJIBHI TPOTPAMH yCiX MPEAMETIB, B TOMY YHCII, 1 (i3UKY.

Wnerses npo HacTynHi ninii: «Exonoriuna Gesneka Ta cTammii pos-
BHUTOK», «['poMaasiHChbKa BiAMOBiNAIBHICTEY, «3710poB’sa 1 6e3mekay, «Ilix-
MIPUEMITUBICTH Ta (hiHAHCOBA IPAMOTHICTBY.

Peamizamis mux JiHIN 3AIHCHIOETBCA y TpoOIeci po3B’sI3yBaHHSA
MIPAKTUKO-OPIEHTOBAHMX 3aJ]1a4, CUTYaTHBHHX BIPaB, MPOEKTHOI TiSIBHOCTI
tomo. Hackpi3zHi 3MicTOBI JiHII «KOPETIOIOTHCS» 13 KIFOYOBUMH KOMIIE-
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TEHTHOCTSMH, Cepell AKHX BHOKPEMJIIOIOTh HACTYIIHI: BMIHHSA BUYHTHCH,
IHIIAaTUBHICTh 1 MiANIPUEMIINBICTD, EKOJOTiYHA TPAaMOTHICTH 1 370pOBE
KHTTS, COIlialbHa Ta IPOMa/ITHChKa KOMIETEHTHOCTI.

Pearizaliss KOMIIETEHTHICHOTO TMifXoxy mnepeabdadae po3yMiHHS
BYMTENIEM TOTO, SIKOI0 Mae OyTH CHUCTeMa HaBYaHHS, 00 pe3yabTaToM ii
BUKOPHCTaHHS Oysin c(OpMOBaHI KOMIIETEHTHOCTI Y4HIB, SIK 3JaTHOCTI
JISITH 32 MEBHUX YMOB, y KOHKPETHHUX CHUTYyalisX. YSBIEHHS NP0 LTICHY
CHUCTEMY KOMIIETCHTHICHO OpI€HTOBAaHOTO HABYaHHA MaiOyTHIM meparor
OTPHUMYE Y IIPOIIEC MPOEKTYBAHHS MIEPCOHATBHOT METOANYHOI CHCTEMH.

JisIbHICT MPOEKTYBAaHHS OXOIUTIOE MICTIOKIIAIaHHS, IIaHyBaHHS,
CTPYKTYPYBaHHS 3MICTY HaBUaHHS; [IPOTHO3YBAHHS PO3BUTKY KOMIIETCHT-
HOCTEW y4HS.

[inenoknaganHs poO3IISIIAETHCS HAMU SIK 0a30BHH KOMIIOHEHT Y
MeTonamyHii cuctemi. Came YiTKICTh Yy BH3HAUYCHHI LiJICH YMOXKIHBITIOE
OKpECIICHHS Pe3yJIbTaTiB HABYAHHS Y KOMIIETEHTHICHOMY BHUMIDI.

VY nepesi (cuctemi) 1iieli BAOKPEMITIOIOTh HACTYITHE:

1. 3azanwvni yini.

— cTparteriuHi (MeTa BUBYEHHS (Di3MKM Ha KOHKPETHOMY piBHi): (op-
MYBaHHs 3HaHb OCHOB (i3uku ((hakTiB, OHsTH, Teopiit, DKC); GpopmyBanHs
3HaHb MPO METONM Ii3HAHHS y (i3umi (TeopeTHyHi, MPaKTUIHI, eKCIICPH-
MEHTaJbHi); (OpPMYBaHHS 3HAHB MPO 3aCTOCOBHICTH 1 BUKOPHCTAHHS 3HAHBb
Ha TPaKTHIIi: BUPOOHUIITBI, TIO0YTi, MPOMHUCIIOBOCTI, BICHKOBIH CIIpaBi TOIIO;

— TaKTH4HI (KOHKPETH3aIlisl METH Y KOMIETEHTHOCTSIX);

— IPOTHOCTHYHI (Trepe0adeHHs TOTO, sKi KpUTEepii, MOKa3HUKH JI0-
3BOJISITH BUSIBUTH PiBEHb C(HOPMOBAHOCTI KOMIICTEHTHOCTEH, SIKi 3aBJIaHHS-
eTaIOHH MAOTh CTATH MapKepOM JIJIsi BUSBJICHHS KOMIETEHTHOCTEH).

JumaKTHYHI il SKi 3HAHHS, YMIHHS 1 HABUYKH, KOMIIETCHTHOCTI
MaroTh 0yTH chopMoBaHi.

2. IIpouecyanwni yini: 1nini HaB4aHHsA, cHOPMYIHOBaHI yepe3 pe-
3YJAbTATH, UPAIHCEH 8 0isax yunie. J[si IbOTO BUKOPUCTOBYIOThH 3arajibHUA
NpUiloM KOHKpeTH3alil 1iiJieil — BUKOPUCTaHHS MI€CIIB, SKi BKa3ylOTh Ha
KOHKpETHY Mif0: aHaJli3yBaTH, CHHTE3yBaTH, IHTEPIIPETYBATH, OIHIOBATH, PO3Y-
MITH, TIEpETBOPIOBATH, 3aCTOCOBYBATH, BUCIOBIIIOBATH, CTBOPIOBATH TOLIO.

3. Miacnocmuuni yini: onuc pe3ynbTaTiB Ta HasBHICTH JiarHoc-
THUYHUX 3ac001B X BUMipIOBAaHHSI.

4. Ynpaenincoki yini: GopMyNIOIOTECS Yepe3 pe3yibTaTH, 6upa-
Jiceni ¢ Oiax yuumens. [0 LbOTO TaKOX BUKOPUCTOBYIOTH 3arajlbHHI
TIPUOM KOHKpEeTH3allii I1iJied — BUKOPUCTAHHS JI€CHTIB, SKi BKa3ylOTh Ha
KOHKPETHY [il0: KOHKPETH3yBAaTH OUIKYBaHMH KIiHLIEBHI pe3yJbTaT; KOH-
KpPETH3YBaTH TEPMiH JOCSITHEHHS IIiIEH TOIIO.

[InanyBaHHS SK CKJaJ0Ba JisSUIBHOCTI MPOEKTYBAaHHS Tependadae
3MIACHEHHS, KpiM aHalli3zy, AiSUTBHOCTI 3 J0OOpYy, THUIONOTi3amii, CTPYKTy-
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pyBaHHS, CTaHAAPTH3AIii i HOPMyBaHHS, BUOKPEMJICHHS iHBapiaHTHHAX CKJIa-
JIOBHX IUIaHy Ta BapiaTUBHOI YaCTHHH TOLIO.

[TnanyBaHHS TUIAKTUYHOI B3a€EMOIi, SIKa OXOIUIIOE MOJIEITIOBAHHS
B33a€EMOJIii Ta MOJENIOBaHHS JUJIAKTHYHOTO CEpEelOBHIIA INepeadayae BH-
KOPHUCTaHHS NPUHOMY THUIIOJIOTI3alii Ta CTPYKTypyBaHHS. Y MOJEIIOBaHHI
B33a€EMO/Iii BHOKPEMIIIOEMO YOTHPH THIM, IO BiJATBOPIOIOTH PEMPOIYK-
TUBHY, NIPOJYKTUBHY, KOHCTPYKTHBHY Ta TBOpYY (200 KpeaTHBHY) MOJEINi
B3a€MO/ii. 3aJIe)KHO BiJl THITy MOJIENI, a TAKOX BiJ PiBHSA (YHKIIOHYBaHHS
JUIAKTHYHOTO CepeAOoBHINa TUIAHYBAaHHSI HAaBYAIBHOI AISIIHHOCTI Ma€ BiaIo-
BiTHY CTPYKTYpY.

[TnanyBaHHS y KOHTEKCTI KOMIICTEHTHICHOTO PO3BHUTKY y4HS HEpe-
0avgae BKIIIOYCHHS BapiaTUBHOCTI SK HEOOXiOHOI YMOBH MJIsI CTBOPEHHS
PI3HHX MOKJIMBOCTEH UIS PI3HUX IHTENCKTYAIbHUX 3alUTiB. BapiaTHBHICTH
y IUIaHyBaHHI NPOSBISIETHCSA uepe3 IependadyeHHs, HAIpUKIa/I, 3aBJaHb,
pi3HuX 3a: a) ¢popmoro; 0) 3MicTOM; B) criocoOOM NPEICTABICHHS pPe3ylib-
TaTy; yepe3 mnepeabdaueHHs KUIbKOX MOXKJIMBUX BapiaHTIB PO3BUTKY MOMIN:
a) KOJICKTUBHE OOTrOBOpEHHs MpobieMu; 0) 0OroBOpeHHs MpoOIeMH 3a Be-
Jy401 poJti BUUTEINS TOLIO.

[Ipobnema CTPYKTypyBaHHS HaBYaIbHOrO Matepiany 3 (i3uku
TICHO IOB’sI3aHa:

— 13 CTPYKTYpOtO (i3MIHOTO 3HAHHSA (OCHOBA, SIPO, BUCHOBKH);

— 3 TeopisMH (POpMyBaHHS 3MICTY OCBITH;

— 3 TEOpISIMH OpTraHi3allii HaBYaHHA (IiSUTHbHICHA, CTPYKTYpHO-(YHK-
[iOHANTBHA, TIPOOIEMHOT0, MOIYIBHOTO, TU(EPEHITIIHOBAHOTO, OCOOHUCTICHO-
OpI€HTOBAaHOTO HABYAHHA);

— 3 MoxJmBicTiO Bukopucrtanns HIT y HaBuanHi;

— 3 npo(ijIbHOIO Ta PIBHEBOIO AM(EpeHIialieto YuHIB (IPOrpamMoro
BUBYEHHS JAUCIMIUIIHK Y KOHKPETHOMY HaBYaJIbHO-BUXOBHOMY 3aKJIali.

CTpyKTypyBaHHSI HAaBYJILHOTO Marepially 3 METOI0 BUOKPEMJICHHS
B HBOMY OCHOBH, ITOKJIa/IeHOT y (DyHIaMEHT HaBYaJIbHOI Iporpamu BinOy-
BAETHCSI HA OCHOBI CTPYKTYypyBaHHS (Di3MKHN K HayKu. AJie BOHO MOBTOPIOE
il aWIIe B 3araJlbHUX pHUcax, OCKUIBKM MYCHTh BPaxOBYBAaTH UIAKTHUHHN
acriekT ¢isuuHoro 3HaHHs. [loOynoBa cucteMu (i3MUHOTO 3HAHHS B IPO-
IPaMHHUX LUISIX K 3MIiCTy ()i3WYHOI OCBITH, IPYHTYETBCS Ha 3acajiaxX 3aMK-
HEHOI CYKYITHOCTI €JIEMEHTIB, yXe BiJIOMHX Hayli i IEBHUM YHHOM CTPYK-
TypOBaHHX, TOOTO, BUXOASYH 13 aKCIOMAaTHYHO-/IETyKTUBHOTO MiJIXOIy IO
cucTeMaTH3alii 3HaHb.

CTpyKTypyBaHHs — L€ BIOPSJIKYBaHHS 1 IeperpynyBaHHs Ha-
BYAJIFHOTO MaTepialy BiAMOBIAHO M0 Iiiyelt HaB4aHHA. CTPYKTypyBaHHS
MaTepiary TICHO TIOB’si3aHE i3 BUOOpPOM MeTOxiB, (OpM HaBYaHHS Ta AH-
JaKTHYHHUX 3acOo0iB, aJeKBaTHUX OO0 I(JeH Ta OUIAKTHYHHX 3a7ad, 1[0 Bi-
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I0OpakaloTh 3aCBOEHHS CTPYKTYPOBaHUX (PO3IUICHHX, NOIUICHHX Ha
OKpeMi YaCTHHH i IeperpyroBaHNX) €JIEMEHTIB.

Cucremarusanisi ysIBIICHb NP0 CTPYKTYpyBaHHSA SK JiSUTbHICTb
YMOJKIIUBIIIOE PO3pOOKY Kiacudikauii BUaiB CTpyKTypyBaHHs. Tak 3a cro-
cOo0OM 3aCBOEHHSI €IEMEHTIB (Di3UYHOTO 3HAHHS PO3PI3HAIOTh: OUCKPEnHe
(bakTH, MOHATTS, BEJIUYUHH); CUCHEMHO-(YHKYIOHATbHE (3aKOHOMIPHOCTI,
3aKOHH); CUCHIEMHO-102iYHe (CTIOCOOH PO3B’SI3yBaHHA 3a/au); CUCHIEMHO-
cmpykmypne (17151 cUCTeMaTH3allii Ta y3arajJbHEHHsS BUBUCHOTO) iHmezpa-
mueHo-ougpepenyiiiosane; 3SropTaHHS; CTUCHEHHS, MOJICTIOBAHHS; Bi3yaTi3arlis.

3a TPOBITHOIO TEXHOJIOTIEI0 HaBYAHHS BHOKPEMIIIOIOTH: MUNOEE
CTPYKTYpyBaHHs (y 3MICTi TpaIWIiIfHOrO HaBYAaHHS, BiAMOBIXHO IO THITY
YPOKY); YKpynnenux oudaxmuunux ooutuyb (y 3MIiCTi TpaJUIiiHOTO Ha-
BYaHHS B KJacaX NPUPOJHUYIO-HAYKOBOTO Ta (Pi3MKO-MAaTEeMaTHYHOTO HPO-
¢bur0); iHghopmauiiino-610une (y 3MICTi TEXHOJOTIH MOIYTHHOTO, IPOEKT-
HOTO, JIOCJIITHOTO HaBUAHHS); onepayiitho-010une (Y 3MICTI IPOTPaMOBOTO
HaBYaHH:); npogheciitno-opiecnmogane (KOHTEKCTE HaBUAHH).

3a NpOBIIHOIO AISJIBHICTIO Yy HAaBYaHHI BHOKPEMJIIOIOTH: imima-
yiline (U1 ITPOBOTO HABYAHHSA); hapaouzmaivHe (Uil MPOOJIEMHOTO Ha-
BYaHH); KOHCMPYKmugeHe (B3a€MOHABYaHHS B Irpymnax, s IHTEPaKTUBHUX
TEXHOJIOTIH HaBYaHHSA: JUCIYTY, AUCKYcCii, KEHC-METOLy, METOY TPOEKTIB,
METOJy aIruTiKaIii Teopiit, MeToay pekoangikarii).

ITporHo3yBaHHs NpoIeCy HaBYaHHS CIPSIMOBAHE Ha MepenOadeHHs
MeToiB, (opM, 3acO0IB HaBYAHHS, IO ONTHUMAIFHO 3a0€3MeYyIOTh pea-
J3aIliio 3aBIaHb YPOKY Ta IMPUHOMIB aKTHBi3alii Mi3HABAIBHOI MisSIIBHOCTI,
CTHUMYJIOBaHHS IMI3HABAIBLHOTO 1HTEPECY, CIIOCO0IB Ta PUHOMIB B3a€MOII,
SIKI CHPHSIOTh BCTAHOBJICHHIO IICHXOJOTIYHO KOM(OPTHOTO CHIIKyBaHHS
MDK YYHSIMH | BUUTEIIEM.

[TporHo3yBaHHs Tpolecy HaBYaHHS Iependadae BOJOIIHHS 3HAH-
HSIMHM TIPO IPUHOMH, CIIOCOOM B3a€MOJIi Ha PI3HUX PIBHSX CIHIJIKYBaHHS:
chiBmpall, CHiBpOOITHHUIITBA, CITIBTBOPUOCTI. 3aJ€XHO BiJ PIBHA YCIHIill-
HOCTI Y4HIB, TEMIIIB 3aCBOEHHS IPOrPaMOBOr0 MaTepialy BUMTENs INepe-
Oauae (IPOrHO3y€e) eheKTUBHI MPUIAOMH B3a€MOJIII, IKi CIPUATHAMYTbH 3 OJI-
HOTO OOKY CaMOpO3BUTKY, CAMOBJJOCKOHAJICHHIO YYHIB, 3 1HIIIOTO, € BUSIBOM
MalCTEepPHOCTI BYHTEIIS, HOTO KOMYHIKATUBHUX, MIAJOTIYHHUX 3/110HOCTEH.

CTOCOBHO pe3ynbTaTiB HAaBYAJIBHUX JOCSATHEHb Y4HIB, TO iX Ipo-
THO3YBaHHS MOJIATa€ y CTBOPEHHI NPOTHOCTHYHHMX MOJICJICH JIBOX THIIIB:
MO/IEIIFOBaHHSI (OITHC) TOTO, 110 PO3YMIIOTH MiJl pe3yapTaToM (abo OUiKyIOTh
Y SIKOCTI pe3yJIbTaTy); MOAEIIOBaHHS NPOLIECY BU3HAUCHHS Pe3yJIbTaTy.

SIKIO0 MeTOI0 HaBYaHHS € 3aCBOEHHs 3HAHb 3 TEMH, PO3ALTY, —
BIATAaK pe3yabTaT OUIKYETHCS y BUTIISAAL yMiHb (pO3B’SA3yBaTd 3amadi, mpo-
BOJWTH BHMIpPIOBaHHS, NOPIBHIOBATH, OLIHIOBATH, BU3HAYATH) 3aCTOCOBY-
BATH I1i 3HAHHS HA MPAKTHUII.
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ITporHo3yBaHHS IpolLecy BUSBICHHS O4IKYBaHMUX PE3YJbTATIB Ie-
penbadae HasABHICTH KPHUTEPiiB Ta MIarHOCTUYHHX 3acO0iB A iX BH3HA-
yeHHs. Kputepil Bu3HaueHHs pe3yJbTaTiB HaBYaHHS — Iie MapaMeTpH, 3a
SIKUMU 3/1IHCHIOETHCS OIIHKA C()OPMOBAHOCTI pE3YNbTATIB, BiIOOpaXKEHHUX Y
X, Halmomy sipHIIIMMU OCTaHHIM 4YacoM € TECTOBI METOAMKH Iepe-
BIPKH Ta OLIIHKH PE3YJIbTATIB 3aCBOECHHS YYHSIMH 3HAHb 3 (Qi3UKH

BucHoBkM i mepcmekTHBH moaansmIUX po3Bigok. [IpoGiema
MIPOEKTYBAaHHSI KOMIIETEHTHICHO OPIEHTOBAHOT'O CEPEAOBHIIA JUISl BUBYCHHS
(i3UKH TICHO TIOB’sA3aHA i3 PO3yMIHHSAM BaXKIMBOCTI KOJKHOI i3 CKIIQJIOBUX,
IO BXOIATH Yy CTPYKTYPY HPO€KTYBaHHS: LICTOKIAIAHHS, IUIaHYBaHHS,
CTPYKTYpYBaHHS, IIPOTHO3yBaHHS. KOXXHMI 13 KOMIIOHEHT MpPOEKTYBaHHS,
TIEPEOCMHUCIICHUH Yy KOHTEKCTI peaii3allil HacKpi3HUX JiHii Ha ypokax ¢i-
3MKH, SIKI «KOPETIOI0THY» 3 KIIFOYOBHMH KOMIIETCHTHOCTSIMHU YYHIB: BMiHHSA
BUHUTHCS, IHII[ATUBHICTh 1 MiANPHEMIIMBICTh, CKOJIOTIYHA TPaMOTHICTH 1
3I0POBE KUTTS, COLAJIbHA Ta TPOMAJSIHChbKA KOMIETEHTHOCTI, — YMOX-
JIUBIIIOE PO3POOKY MEPCOHATBHOI KOMIIETCHTHICHO OpPi€HTOBAHOI METO-
JIUYHOT CUCTEMHU.

[lepciekTHBH NOAAJBLIMX JOCHIIKEHb BOAYa€EMO Yy HANOBHEHHI
KOHKPETHUM 3MICTOM 1 BHJaMH JiSUIBHOCTI KOXXHOTO 3 KOMIIOHEHT MpO-
€KTYBaHHS Ta CTBOPCHHS TEXHOJIOT1i IPOEKTYBAaHHSA KOMIIETEHTHICHO Opi€H-
TOBAHOI CHCTEMH HaBYAHHS I MaTicTPiB — MaHOYTHIX YIUTENIB (i3HUKH.
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P®OPMYBAHHS NEJATOTI'TYHOI KPEATUBHOCTI
Y MAUBYTHIX BUKJIAJAYIB 3AKJIAZIIB BULIIOI OCBITH
AK OIITUMAJIBHA YMOBA ITPO®ECIMHOI CAMOPEAJIT3ALIIL

Hlonox O. A.
Hayionanenuii ynisepcumem «Yepnicigcokuii xoneziymy» imeni 1.1, [lleguenxa
M. Yepnizis, eyn. I emomana Ionyoomka, 53
E-mail: osholoh72@gmail.com

Ha cyuacHoMy erami po3BUTKY CYCHIJILCTBA B yMOBaX CTPYKTYpPHOT
nepeOyI0BHU 1 BAOCKOHAJICHHS 3MICTY CUCTEMHM BHUINOI MEaroridyHoi OCBiTH
B YkpaiHi BHHUKAa€e HEOOXIAHICTh AKTHBHOTO IOLIYKY HOBHX PECYpCIiB
SIKICHOI MiAroTOBKM (paxiBLiB, B TOMY 4YHCIIi BHKJIAJayiB BHUILOI IIKOJIH.
CyuacHi comiajJbHO-€KOHOMIYHI YMOBHU MEPEKOHYIOTh Y HEOOXITHOCTI pe-
(hopMyBaHHS MacOBO-PEIPOAYKTHBHOI IIeJarOTiYHOT CHCTEMH BHIIOi OCBITH
y cucTeMy, sika 0a3yeThcs Ha 3acafax iHAWBITYaIbHO-TBOPYOTO MiAXOAY 10
MiATOTOBKK MalOyTHROTO BHKIamada 3BO, 3maTHOrO A0 TBOPUYOTO Camo-
PO3BHUTKY. YCBIIOMIICHHS CaMOpPO3BUTKY MalOyTHROTO BHKJIAHa4a sIK HOTO
TIeIaroTi9HOI IIIHHOCTI — 1Ie (hopMyIIa, IO 3apPOIKYEThCSI CHOTOJIHI B IIefa-
rorimi Bumoi mkonn. CaMe B CTYACHTCHKOMY Billi IIPOSBISIETHCS 3MaTHICTh
10 peduiekcii — 3HaHHS MPO MEXY BIACHHUX 3HAHb | BMIHHS BHXOJHUTH 3 ITi
Mexi. Bee 11e 00yMOBIIOE MOIIYK HOBOTO 3MICTy 1 OpraHizaiiiHux ¢opm
npodeciitnol miAroToBKH MaiidyTHhOro BuKiIagada 3BO B cuctemi BHUIIOT
OCBITH, HaJJal0YH OCOOTMBOTO 3HAYEHHS CKIIAIO0BIH, HABaXITUBIIIUMHU KOM-
MOHEHTaMHU SIKOT € PO3BHMHEHA TBOPYA ysiBa 1 3/IaTHICT 0 CaMOPO3BUTKY.

BuMoru, siki MpeasiBISIFOTBCS CYCIIIBCTBOM JIO0 OCOOMCTOCTI BH-
knanaya 3BO, BU3HAYMWIM HEOOXIAHICTh KapJUHATBHHUX 3MIH Y 3MICTi
OCBITH 1 BUKOPUCTAaHHI IMU(POBUX NeNarorivHux TexHosorid. Lli Bumorn
peaizyroThcs B KPeaTHBHOMY IIIXOJI MIOA0 Oe3mepepBHOTO (pOpMYBaHHS
TBOPYOTO MFHCJICHHS 1 PO3BUTKY TBOPYHX 3Hi0OHOCTEH y MaHOyTHIX rexa-
roriB. OCHOBHa MeTa PO3BUTKY KpeaTHBHHX 3Ii0HOCTeH y MalHOyTHIX BHKIA-
nadiB 3BO — po3BUHYTH T€HETHYHO TIPOTHO30BAHMI TBOPYUH ITOTEHITIAL.

Hoga curyartist B CyCHmiJIbCTBI i CHCTEMI OCBITH BUMArae IiJroTOBKH
BHKJIalada HOBOTO THITY, 3JaTHOTO 10 iHHOBAI[IIfHOTO MHCIIEHHS 1 TpO-
(eciiinoi camopeaiizaliii B yMoOBax, 110 MOCTIHHO 3MiHIOIOThCA. [lemarory
BHIIO{ IIKOJW CHOTOJHI HEOOXiTHO HE JIMIIE BOJOJITH BHCOKAM piBHEM
3arajJpHOi KyJIbTypH, Hag0aHHAM Npo(eciifHNX KOMIIETeHTHOCTEH, ayne i
HETPAJHIIHHO MIAXOJUTH J0 BHUPIMICHHS PI3HUX MCHUXOJOTO-IIEAaroriqHuX
CUTYyalill, OpraHi3oByBaTH CBOIO JIiSUIbHICTH HA TBOPUill OCHOBI.

OBOOIIHHS TBOPYICTIO SIK BUIOM 1 KOMIIOHEHTOM CY4acHOI Ieaa-
TOTIYHOI JiSUTBHOCTI J03BOJISIE MaHOYTHHOMY II€/Iarory MOJIEIIIOBAaTH MOX-
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JUBI 3MIHH B OpraHi3allii, CTPyKTypi Ta 3MiCTi OCBITHBOTO MpOIECY; Iije-
CHPSIMOBAaHO BHOCHTH CBO€YAacHI KOPEKTHUBH IPH BHKOPHCTaHHI IEJaro-
TYHUX TEXHOJIOTIH Ta iHHOBAIil; (OpPMYBAaTH OCBITHI 1 BHXOBHI L Yy
npoueci npodeciiiHol MArOTOBKH 3 ypaxyBaHHSIM PO3BUBAJIbHUX MOJKIIH-
BOCTEH HaBYAJILHOTO MaTepiajiy; JI0JaTH TPYAHOINI y BHBYEHHI OKPEMHX
MUTAaHb 1 JWCIUIUIIH, BUKOPUCTAHHI PI3HUX METOJIB, MPUHOMIB, 3ac00iB
0710 OHOBJICHHSI OCBITHBOT'O TPOIIECY; PEali30ByBaTH OCOOUCTICHO-OPIi€H-
TOBaHMI MiAXi/A y mpoleci pearizanii MOTEHIIHHUX MOXXIMBOCTEH: 0coOuC-
TICHO-AUJIOBHUX SIKOCTEH, pOo3yMOBHX 3Ii0HOCTEH, MOBENIHKH, MPOQeciifHnX
iHTepeciB; MPOrHO3yBATH IONANBITY Kap’€py MeAaroriyHoi AisTIbHOCTI.

Sk 3acBiguye menmarorigyHa mpakTHKa, (JOpMyBaHHS KPEeaTHBHOCTI
Ta TBOPYOi IHAWBIAyamsHOCTI MaiiOyTHBROTO BHKIamada 3BO crpustors
PO3BHUTKY Horo mpodeciitHoi kommereHTHOCTI. ComianbHa 3HAYYIIICTh BU-
BYCHHs 3aKOHOMIpHOCTEH (OpMyBaHHs KpeaTHBHOCTI y mepiof ¢axoBoi
MiITOTOBKM 3yMOBJIEHAa THM, IO BOHA BH3HAYA€ IPOAYKTHBHO-TBOPUY
CIPSIMOBAHICTh MPOQECIHHOTO PO3BUTKY OCOOMCTOCTI i CKIIAJa€ OCHOBHUUN
CTpPYIKEHb ii collianbHOI OpieHTalii B KHUTTI; € 0a30BOI0 JETEPMiHAHTOIO
nipodeciitHol TBOPUOCTI; CHpHUsE€ PO3BUTKY TBOPUOTO MOTEHLiay (axiBus i
Horo camoakTyamizanii B coliajbHId cdepi OOYMOBIIOIOYM afanTHBHI
MOJKJIMBOCTI OpPraHi3My, SIK (i310JIOTIYHOT CHCTEMH A0 CIICHU(PIIHNX 0c00-
JIMBOCTEN MENAarorigHoi MisiIbHOCTI.

Ha cporopmHi KpeaTHBHICTh, B 3HAYHIN Mipi, BUCTYIIA€ CBOEPITHUM
MEXaHi3MOM aJanTallii 0COOMCTOCTI mejgarora Jo ComialbHUX 3MiH. JluHa-
Mi3M PO3BHTKY HAIIOl KpaiHW B €KOHOMIYHIH 1 TOJITHYHIHA cdepax B yMO-
Bax BIffHM 1 CBITOBOi MaHIeMil BHKIMKAaB CYTTEBI 3MiHH B JYXOBHOMY 1
npodeciitHomy XuTTi Jroaed. s Toro, 1mo0 BHYTPINIHBO BiAMOBIAATH
cydvacHii OifiCHOCTI, mejaror MOBHHEH HE IIPOCTO aJanTyBaTUCS 10 HOBOT
cuTyarlii, ajie ¥ OyTH 3IaTHUM 3MIHHTHU Ti, 3MIHIOIOYHCH | PO3BUBAIOYUCH
ocobucto. Tomy ocoOnuBUi iHTEpPEC BUKIMKAOTH IOCIHIIHKECHHS, MPUCBSI-
4yeHi (OPMYBaHHIO Ta PO3BUTKY AKTHBHOI TBOPYOi OCOOHMCTOCTI MaiiOyT-
HbOTO BUKNIagada 3BO, MexaHi3My NO3HIIOHYBaHHA HOTO TBOPYOT'O MIIC-
JICHHA y TIpoIieci MPpoQeCciifHOT0 CTAaHOBJICHHS.

I'HydKicTh 1 OpUTiHAIBHICTH MUCIEHHS MOXKHA PO3IJISIATH B SIKOCTI
(akTOpiB BWKMBAHHSI OCOOMCTOCTI B YMOBaX Cy4acCHOTO PO3BHUTKY CycC-
MUIBCTBA, y TPOILECi BUPILIEHHS JKUTTEBO BAXIMBHMX IPOOJIEM i, mepr 3a
BCE, B OI[IHIOBAHHI BIIACHOT'O MiCIsl B PEaIbHUX KUTTEBHX CUTYaIisIX.

BaxnmBa nenaroriuHa BUMOra JJO KpeaTHBHOTO OCBITHBOTO IPO-
necy — 1ie 6e3nepepBHiICTh, HACTYMHICTh 1 BKIIOUEHHS CTY/ICHTIB B aKTHBHE
OCBITHE CepeIoBHINE, B CAMOCTIHHE yIpaBIIiHHSI TBOPYUM IPOIECOM. AKe
caMme ChOTOJHIIIHIM 3100yBadaM BUIOI OCBITH, 3aBTpa HAJICKUTH HE TUTBKU

pyxaTtu BIlepel] BITUYM3HSAHY HAyKy, aje # CaMOCTIHHO 3AiHCHIOBaTH Ha
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MIPAKTHUIl KEPIBHULITBO IMPOIECOM HAOYTTS OCBIYEHOCTI Pi3HHUX BEPCTB Ha-
CeJICHHS B JICpKaBi.

KpearuBHuit OCBITHII mpoliec Hajgae MOXKIHMBICTH KOXKHOMY 3J10-
OyBa4eBi BHIIOI OCBITH Ha OyIb-IKOMY OCBITHBOMY DiBHI HE TIIBKH PO3-
BUHYTH BHXiJHMH TBOpYM{ IOTeHLias, a i copmyBaru morpedy B mo-
JaJblIIOMY CaMOIli3HaHHI, TBOPYOMY CaMOpPO3BUTKY, c(hOpMyBaTH 00'ek-
TUBHY CaMOOIIIHKY BJIACHOT MallOyTHBOI MeJaroriqHol JisUIBHOCTI. 3 TOUKU
30py T'yMaHICTHYHMX TIO3ULIH PO3BUTKY CHUCTEMH OCBITH, SIK YaCTHHHU CO-
HiabHOI CHCTEMH CYCHUIBCTBA, HEOOXiTHICTh BHBYCHHS MPOOJIEMH Kpea-
TUBHOCTI Ta 11 (opMyBaHHS B MpOQeciiHill OCBITI MOSICHIOETHCA, MEPIT 3a
BCE, BUHUKJIMM TIPOTHPIYUSIM MK COLiaJbHAM 3aMOBJICHHSIM CYCITiIbCTBA
Ha TBOPYY OCOOHUCTICTB y BCiX cepax BHPOOHHITBA i HEZOCTATHHOIO PO3-
POOJICHICTIO TEOPETUKO-METOJOJOTIYHUX OCHOB (POPMYBaHHS i PO3BUTKY
KpPEaTUBHOCTI B CHCTEMI HETIEPEPBHOI OCBITH.

BupinieHns 1iei mpo6iieMu HaM BUAAETHCS Y BIAMOBI BiJ mepeaayi
TOTOBUX 3HAaHb 1 I[IHHICHO-HOPMAaTHUBHUX YSBIECHb Yy MpOIECi HaBYaHHS
3aco0aMu PenpoayKTHBHOI MENaroriku Ta y BHPOOJCHHI HOBUX — Kpea-
TUBHHX MICHXOJIOTO-TIEAArOTYHUX TEXHOJIOT1H HaBYaHHS.

OCHOBHUMH METOJOJIOTIYHUMH Miaxogamu a0 (HOpMyBaHHS Kpea-
THUBHOCTI BHKJIa/Ia4a BHIIO] ITKOJH €:

— CHCTEeMHO-(YHKIIIOHATBHUHN MiIXill, BIIMOBITHO A0 sIKOTO (hop-
MYBaHHS KPEaTHBHOCTI MalOyTHBHOTO BHKJIaJada BHINOI IIKOJIHM PO3IIILAa-
€THCS SIK THy4Ka TeJaroriyda CKiIagoBa CUCTEMH (axoBoi MiATOTOBKY Maii-
OytHix BuKiIanadiB 3BO, sika BpaxoBye TEHIEHIIIT 10 3MiH ()YHKIIIOHATBHIX
000B’S3KiB HA BUMOTH COIIIYMY;

— IHTerpaTHBHUHN MiAXiJ, 110 TO3BOJISIE, HA PIBHI IJILOBOI'O KOM-
MOHEHTa — Y3TOJUTH JOCSTHEHHS PI3HUX LIEH B paMKax OCBITHBOTO
MpoIleCy; Ha PIiBHI 3MICTOBHOTO 1 MPOIECYAJIbHOTO KOMIIOHEHTa — C(op-
MYBaTH CHCTEMY MIXIUCLUILTIHAPHUX 3HaHb, YMiHb 1 HABUUOK, sIKi 320e3-
MeYyITh BUCOKHII piBeHb NpodeciiiHOi KOMIETEHTHOCTI Ta KPeaTHBHOCTI
BHKJIaJlauya BHIIO1 IIKOJIH;

— 0COOHMCTICHO-OpPIEHTOBAHMUN TiIXiJ CIPSIMOBAHMA Ha PO3BHTOK
po¢eciifHO-3HAIYIUX OCOOUCTICHUX SKOCTeH BHKJIagada BHIIOI IIKOJH,
110 BU3HAUa€ PiBeHb €PEKTUBHOCTI OTO TBOPUOI AisIIBHOCTI.

PO3BUTOK KpEaTMBHOCTI CIIPHSE JOCATHEHHIO BUKJIAZadeM BHIIOi
LIKOJIN BUCOKOTO NMpOQecioHaNi3My, CIPHUSIIOYN CaMOaKTyaizalii ocobuc-
TocTi menarora. [Ipu 1pomMy, BUCOKMH piBEHb KpeaTHBHOCTI 3abesrneuye
OibII eeKTHBHY, YCIINIHY, MPOAYKTUBHY 1 TPUBAIy MEaroriyHy TBOPUY
JiSUTBHICTB; KpiM TOTO, BHKJIagad caMm Oepe akTHBHY yd4acTtb B ii ¢op-
MYyBaHHi Ta BIPOBa/KEHH] B TIE€IarOTiYHY MPAKTHKY.

TakuMm 4WHOM, MefaroriyHa KpeaTWBHICTh — II€ MEBHA INCHUXiYHA ,
coriasibHa 1 ipodeciiiHa TOTOBHICTh OCOOUCTOCTI BUKIIaAada BHUIOT IITKOJIH
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O 3MiH 3a SKHX IeJaror i CTyIEHT MOXYTh €()eKTHBHO B3aEMOMIATH Ta
CTBOPIOBATH CHTYAIlil0 YCIiXy HaOYTTS HOBUX JKHUTTEBUX 1 mpodeciitHux
KOMITETEHTHOCTEH y mporeci (paxoBoi MiArOTOBKH.
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B cyuacHy icTopuuHy 100y KapAWHaJbHUX COILiaIbHO-EKOHO-
MIYHUX 1 MOJITHUYHUX 3MIH YKPaiHCHKOTO CYCIJIBCTBA B YMOBaX CBITOBOT
naHjeMii Ta pociiicbkol arpecii 0co0aMBOT 3HAYMMOCTI HaOyBalOTh I'OTOB-
HICTh KEPIBHOTO CKJagy OCBITHIX 3aKiajiB OO 3MiH, 34aTHICTh A0 YCBi-
JOMJICHHSI Ta PO3YMIHHS BJIACHMX EMOILIH 1 eMOoLili OTOYYIOUMX JIOZEH.
JaHi 3MaTHOCTI pO3TIISIIAIOTHCS B paMKaX KOHIICIIIIT eMOIITHOTO 1HTEIEeKTY
(emotional intelligence, EI). EMouiiiHuii iHTENEKT € BiTHOCHO HOBHM IIO-
HATTSM y Hayli, IpoTe mpobiemMa «adeKTy» 1 «IHTEIEKTY» HPOCTEKYETHCS
me y ¢inocoderkiit xymui [Tnatona i Apucrorens, b, Cninosu i P. [lekapra
Ta iH. KOrHITHBHI Ta €MOIIiifHI MPOIECH BUSBWIHCSA B LEHTPI yBarw Io-
CHiHUKIB Juimie B cepeanHi XX CT., He3Bakaroun Ha Te, 1mo B 1908 p.
I'. Maiiep mopymmB MUTaHHS PO BUAICHHS eMOLIHHOTO MUCIICHHS.
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Teopiro emomiitHoro iHTenexry (EQ) mogamm po3pobmsra B 1990 pp.
amepukaHcbki BueHi J[xxon Metiep 1 [esin Kapyso. EMoniiiHuii iHTENneKT
BOHM BHM3HAYa/W SIK YiTKO BHMIpPIOBaHY 3JIaTHICTh OCOOHMCTOCTI poO3mi3Ha-
BaTH 1 IHTEpIPETYBaTH €MOLlii, a TAKOK NPOJYKTHBHO BUKOPHUCTOBYBATH X
JUISL ONTUMAaJIbHOTO BUpilIeHHs npobnem. Te, HacCKiNbKK e(EeKTUBHO Jiaep
YIPaBISTUME CBOIMHU HOYYTTSIMH, 3MOXKE pPO30MpaTUCS Y BIACHUX €MOLsX,
po3mizHaBaTUMeE X, BAKOPUCTOBYBAaTUME JUIS IOCSTHEHHS IPYNOBUX ILIiJIEH,
3aJICKUTh BiJl PiBHA HOTO E€MOLIMHOTO IHTEJICKTYy. YBara JOCHTiTHHKIB IO
MpoOJIeMH €MOIIIHOTO iHTEJEeKTY IMOB's3aHa 3 THUM, IO JaHUH KOHCTPYKT
n00pe Y3rOIDKYETHCS 3 TPEACTABICHHSIMHE XUTTEBOI NMCHXOJOTII 1 PO3IIH-
PIO€ HAayKOBi yABICHHS MIPO Pi3HOMAaHITHICTB JIOJACHKUX 3i0HOCTEH.

Bazyrounce Ha UBOMY emouiiinuil inmeneKkm BHU3HAYA€ThCS SK
3IATHICTh B3aEMOJIATH 3 BHYTPIIIHIM CEpEIOBUILEM BIACHHUX BiTIyTTiB Ta
0akaHp; 3JATHICTH PO3YMITH BITZHOCHHHA OCOOH, IIO pEIpPE3CHTOBaHI B
eMOIIiIX Ta KepyBaTH EMOLiiHOI c(eporo Ha OCHOBI IHTENEKTYallbHOTO
aHaJi3y Ta CHHTE3y; CYKYIHICTh SMOI[IHHHMX, OCOOHMCTICHHUX 1 COIiaIbHUX
3Mi0HOCTEH, SIKI BIUIMBAIOTh Ha BMIHHS €(EKTHBHO JIOJAaTH THCK HABKO-
JIMLIHBOTO CEPEOBUILA.

OTxe, IHIUBIAM 3 BHCOKHM pPIBHEM EMOIIHHOIO IHTEICKTY BO-
JOIIIOTh BHPKCHIUMH 3iI0HOCTSAMH IO PO3YMIiHHS BIACHUX €MOIH 1 eMo-
Uil 1HIOUX JFOEH, MO0 YIpaBIiHHSA EMOIIHHOI0 cdeporo, mo 00yMOBIIOE
BHCOKY aJIJalITHBHICTh Ta €(EKTHBHICTh Y CIIJIKyBaHHI.

VYenix monuHA, yMiHHS OyITyBaTH COIiaNIbHI 3B’SI3KH 1 TOCSTaTH
ITOCTABJICHUX LIel Oe3MOCcepeHbO 3aIeXkKaTh Bif 11 eMOIIITHOTO 1HTEIEKTY.
JocmimkeHHs TT0Ka3ali, Mo KoeQiIlieHT IHTeNeKTY BILIMBA€E HA YCIIIIIHICTh
moauau Big 4 % 1o 25 %. st Toro, HanmpuKiIa, mod CTaTH MEHEIKEPOM,
HEOOXiTHO MaTu MNEeBHUI piBeHb KoedillieHTa IHTENeKTy, a o0 craTtu
YCHIIIHUM MEHE/KEpPOM, HEOOXiJHO IOJaTKOBO BOJIOAITH Lie M 31i0HOC-
TSMH 1HIIOTO POJY, a caMe 3AI0HOCTSAMH, OB SI3aHUMH 3 PO3YMIHHAM 1
kepyBaHHsIM emouisimu. Ha 85 % — e «3aciyra» po3BUHEHOTO eMOLIHOTO
inrenexty EQ. HaiiGinpin ycninHi y cBOTi JisUTBHOCTI Ti JIIOAHM, SIKI BMLJIO
MTOETHYIOTH PO3YM 1 €MOIIii.

Came npoecioHaNH 3 BUCOKHM €MOLIIHAM 1HTEJICKTOM:

— IIBUJIIE NPUHMAIOTh PillICHHS;

— edeKTHBHILIE AII0Th Y KPUTUYHUX CUTYaLisX;

— Kpale KepylTb CBOIMH IMiJJIETJIMMH, 10 BiINOBIAHO CHpHsE iX
Kap’€pHOMY 3pOCTaHHIO i PO3BUTKY OpraHi3aii, /i¢ BOHH IPaIOIOTh.

V nocnimkenusx M.B. Anexcanaposa, @.M. I'onobomina, O.b. Tap-
mamr, T.B. IBanosoi, 1.d. Icaesa, B.1. JIozosoi, M.I. Cmerancskoro, M.M. ®i-
IyTH Ta IHIIMX HAYKOBIIB €MOIUNHHWN 1HTENEKT PO3YMIETHCA SIK BAYKINBA
YacTHHA 3arajibHOI KyJIbTYpH KEpPIBHHKA 3aKJIaly OCBITH, 1[0 € CHCTEMOIO
foro mpodeciiHUX SKOCTeH, MEeBHUX HOPM Ta IpaBMI HOBeHiHKH. Kepis-
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HUKU 3 BHCOKHM DPIiBHEM EMOIIIfHOTO IiHTENEKTy MIIOTH SK eMOIliifHI Mar-
HITH, 1 JOCUTH MPHUPOTHO, IO MO HUX HAYTh TATAHOBHTI MEAATOTH — KOM-
NeTeHTHUM (axiBIsIM KOM(OPTHO IpaIfOBATH y TBOPUYOMY OCBITHHOMY
CEPE/IOBHIIII.

EdexTuBHicTh ynpaBiiHHS B 3aKiIajl OCBITH BUPIIIAILHOI MipOIO
3aJICKUTH BiJl MPOQeciiHOi KOMIETEHTHOCTI KepiBHUKA. [Icuxiunuii Ta emMo-
LiAHMIA CTaH KEpiBHMKA ICTOTHO BIUIMBAa€ HA MOXIIMBICThH peamizamii ITy-
XOBHOTO Ta TpOoQeciiHOro MOTEHIany IeAaroriYHoro KoiektuBy. dop-
MYyBaHHS PO3BHHEHOTO EMOI[ITHOTO IHTENEKTy KOXKHOTO KEepiBHHKA — IIe
IUIAX 70 PO3B'sI3aHHS MUTaHb ¢()eKTUBHOTO KEPiBHUITBA Ta BIOCKOHAJICHHS
YIPaBIIHCHKOTO TPOIECY B LIJIOMY.

JismpHICTD KepiBHUKA Cy9acHOTO 3aKkiany ocBitd (30) xapakrepu-
3YETBCS BUCOKHM CTYICHEM BiAMOBINAIbHOCTI, CTPECOTCHHICTIO, IHTCH-
CHMBHHMMH MDKOCOOMCTICHMMHM BIJHOCHHAMH, HEOOXIJHICTIO BBEAECHHS 1HHO-
BaIli}i, 1[0 BIAMOBITHO BUMAra€ BiJ YIPABIIHIIB MPOSBY JiACPCHKHUX 3710-
HocTeld. Llst HeoOXiqHiCTh Ha3piia y 3B’SI3Ky 31 3MIHOIO BEKTOPIB: 3aMiCTh
yxke 3BuaHoro TQM (Total Quality Management) ¢axiBui HO4WHAIOTh TO-
Boputu npo HactanHsi epu TQL (Total Quality Leadership): 3arampHoro
JIIEepCTBa 3 METOIO MMI/IBUILEHHST SKOCTI OCBITHIX mociyr. Came HasBHICTh
TBOPYOTO IHHOBAIIfHOTO MHUCIICHHS, ONITUMI3MYy, EMOLIWHOI CTIKOCTI, Mia-
MIPUEMIIUBOCTI, CTPECOCTIMKOCTI, YMIHHS KEpyBaTH BIACHOIO NOBEHIHKOIO
Ta CTBOPIOBATH COLUATBHO-TICHXOJIOTIYHINH KOM(OPT Y KOJNEKTHBI BU3HAYAIb-
HUM YMHOM BIDIMBA€ Ha YCHIX YIPaBIIHCHKOI MiSTTBHOCTI SIK KEPiBHUKA, TaK
1 TelarorivyHOro KOJIEKTHUBY B IiloMy. EMOLIHHWMIA iHTENEKT KepiBHHKA
3aKJIaJly OCBITH BW3HAYA€ PiBEHb HOTO MiATOTOBJICHOCTI N0 MpodeciiHHol
JISTIBHOCTI 1 XapaKTepU3yeThesl CTyneHeM c(OpMOBaHOCTI 31iOHOCTEH /10
PO3YMiHHSI BJIACHUX €MOIIii 1 eMOLiil 1HIIKX JIFoNei, 10 yIpaBliHHI eMo-
iHHOI0 c(eporo, 10 00YMOBIIIOE OiIbIIT BUCOKY aJalTHBHICTH Ta e(hEeKTUB-
HICTb B CIIJIKYBaHHI, 3HaHb, HABMYOK 1 YMiHb 1HJ¥Bi/Ia B eMOLKHIH cdepi.

Emoriorennuii xapakrep misibHOCTI KepiBHHKIB 30 SIK IpencTaB-
HUKIB CHUCTEMH «IIOJWHA—IIOANHAY BilKJIaJae MEeBHUH BiIOUTOK Ha 0OCO-
oucrticth (axiBig. ToMy HaJ3BUYAHO BaXXIMBO 3a0€3MEYUTH PO3BUTOK EMO-
IHUX pecypciB, sKi TagyTh 3MOTY aIeKBATHO IMPOSBIATH BIACHI €MOIIil
JUISL YCTIIIHOTO BUKOHAHHS NMpoQeciiiHol MisIbHOCTI Ta 30epeyKEeHHS BHYT-
pilHBOI TapMOHIii. 34aTHICTE A0 YHPAaBIiHHA SMOISIMH € OIHHAM i3 KOM-
TIOHEHTIB CTPYKTYpH €MOLIHHOro iHTelIeKTy. KOHCTpyKTHBHE yNpaBiiHHS
€MOIIiSIMH 03HAYae, 10 KEPIBHUK 3aKJIa/ly OCBITH MOXKE:

— KOHTPOJTIOBATH 1HTEHCHBHICTH €MOIIiif;

— KOHTPOJTIOBATH 30BHIITHE BUPAKECHHS €MOIIiif;

— 32 HeOOX1THOCTI TOBIIbHO BUKIIUKATH TY YH 1HITY €MOIIIfO.

Kepisanky 3CO 3 meroro mpodeciiiHoi edekTnBHOCTI HE0OXiaHO
aKTHUBHO B3A€EMOJISTH, JOCATAaTH B3a€MOPO3YMIHHA y TPOIECi BHKOHAHHS
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npodeciiftHnX (QYHKINH;, YCBIIOMIIIOBAaTH TOBENIHKY JIOAEH, pO3YMITH iXx
eMOLIMHNNA cTaH 1 moTpeOH; HamaBaTH EMOIHY HIATPUMKY, 3HAXOIUTH
IHIMBITyadbHI MiAXOIU JO BCIX YYaCHUKIB OCBITHBOTI'O MPOIIECY; EMOLINHO
aJIeKBaTHO pearyBaTd Ha HEBJOBOJICHHS, KPUTHKY 3 OOKy 1HIIMX; 30epiraTu
piBHOBary y KOH(UIIKTHHX CUTyalisiX, TOOTO OYTH IiArOTOBJIEHUMH 10 edeK-
TUBHOI KOMYHiKamii Ta €MOLIHHO MOMipKOBaHOI MOBEAIHKM B YIpPaBJIiHHI
eMOIIAMH iHImMX Jofel. CHiJKyBaHHS y JaHOMY KOHTEKCTI € IUIOIIMHOIO
NIPOSIBY paHillle 3aCBOEHMX eMOLITHNX 3HaHb KepiBHUKA 30 sK Jijepa.

JlizepcTBO B OCBITHROMY 3aKJIafi pO3TILAAEMO SK KIIFOYOBUH Me-
TOJX KyJNbTYypH NENarorivHOr0 MEHEKMEHTY, BiATak (peHOMEH JimepcrBa
BHSBISIEMO y NIBOX aCIEKTax: sK Iporec e()eKTUBHOTO YIPaBIiHHSA OCBIT-
HBOIO NISTIBHICTIO 1 AK iHTerpamiiiHy skicTe kepiBHHKa 30, ska BIUIHBAE i
3abe3neuye epeKTUBHICTH M€l MisUTBHOCTI. Y pe3yibTaTi JOCTiKEeHb OyIn
BH3HAYCHI TaKi XapaKTEPUCTHKH MTOBEIIHKN KepiBHUKA-IIiTepa:

— YMIHHS IPOTHO3YBATH 1 NO3HIIIOHYBATH Micilo 1 Bizito 30;

—PO3BHHEHICTh EMOLIIHHOTO 1HTEJIEKTY Ha IPOTHBAry JIOTIKO-MPaK-
TUYHOMY;

— 3HaHHsI caMoro cebe, BiIBEPTICTh 1 JOOPOUECHICTD;

— CTBOpEHHS aTMocdepH J0BIpH y B3aEMHUHAX 3 y4aCHUKaMH OCBIT-
HBOTO TIPOIIECY;

— ma"oONMBe CTaBICHHS 10 cebe i 10 THX, XTO TeOe OTOUYE;

— TOTOBHICTB y35TH Ha cebe BiANOBiTaTbHICTE;

— HATXHECHHS | MOTHBAIIiS IO YCITiXY, TOPAICTB 32 YCIIIXH CBOIX KOJIET.

Konmemnmist iHTENreHTHOCTI Tepemdadae, MmO IAEPChKi SKOCTI
ITOB’s13aHi 3 BepOATBHIMH Ta OIIHOYHUMH 31i0HOCTSIMH KEpiBHHUKA 3aKIIaTy
ocith. Ha 1iii OCHOBI MO)XHa 3pOOMTH BHCHOBOK, IIO HAasBHICTh 3a3Ha-
YeHUX 0coOHCTICHUX Ta npodeciiiHuX sikocTel nepeadayae ynpaBiiHChKHit
ycmix. 3TigHO KOHIICMIl pUC, JIJep BOJOJIE MEBHUMH BIIACTHBOCTSMH,
pHicaMH, 3aBJISKH SIKMM BiH i BUCYBa€eThCs B Jigepu. Momy npuramanHi Taki
SIKOCTI, SIK BIIEBHEHICTh y CO01, TOCTPHI 1 THYYKHI pO3yM, KOMIETEHTHICTh
(loCKOHAJIbHE 3HAHHS CBOEI CIpaBM), CHJIbHA BOJIS,, BMIHHS 3PO3YMITH
OCOOJMBOCTI IICUXOJIOTI] JIFO e, OpraHi3aTOPChKi 3M10HOCTI.

EmouiitHuil iHTENEKT KepiBHUKa-JNiJepa BHU3HAYa€ piBEHb HOTO
MATOTOBIJICHOCTI J10 NPOo¢eciiHOT MisUTLHOCTI 1 PO3BUTOK €MOLIIHHOTO iHTe-
JIEKTy MOXK€ CTaTH OJHHUM i3 BEKTOPIB PO3BUTKY HoOro mpodeciiiHoi Kom-
MIETEHTHOCTI, 110 CIPHSE YTBEP/KEHHIO IMIDKy 3aKijialy OCBITH B MiH-
muBoMYy colliymi. Came eMOLIHHUIA iHTEIeKT JoroMarae kepiBHEKY 30 po3-
BHBAaTH NEPCOHAN i MIATPUMYBATH BUCOKY CaMOOIIHKY KOJKHOTO IeIarora.
EMomiiiHO KOMIIETEHTHHH JiJiep CTBOPIOE aTtMocdepy IOBipHM i HOBarw,
(dopMye CHHEpTriiiHy B3a€MOJII0 YIPaBIIHCHKOI KOMaHIH, IPOTHO3YE PO3-
BHUTOK 3aKjaay OCBITH 3 BHCOKHM EQ — OCHOBOIO yCIIIIHOI IemaroriqyHoi
B3a€MO/Iii YCiX YYaCHHUKIB OCBITHBOTO MPOIIECY .
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OCOBJIMBOCTI BUKOPUCTAHHS
EJEMEHTIB 3MIIIAHOI'O HABYAHHSI
B ITPOLIECI BUKJIA IAHHSI TEXHIYHHUX JUCIHUAILIIH
Y 3AKJIAJJAX ®AXOBOI MEPEIBUILOI OCBITH

Keamxoscoka A. Kuigcwvruil ghaxosuil koneoic 36 3Ky
Yipaina, m. Kuis, eyn. Jleonmosuua 11, e-mail: sobolevanna29@gmail.com

3BaXkalouM Ha IHTEHCUBHMH PO3BUTOK 1 BIPOBAKEHHS XMapo
OpIEHTOBAHMX CHCTEM BIJIKPUTOI HAYKH B MOBCSK/IEHHY OCBITHIO IPAKTHUKY
B Traiy3i HeJaroriyHuX HayK IOCTa€ HH3Ka (yHAaMEHTAJbHHX Ta IIpH-
KJIAJIHUX HAyKOBUX 3aBJaHb, MOB’S3aHMX 13 JOCIHIIKEHHSIM IMpoOIeM Me-
TOJIOJIOTii IPOEKTYBAaHHS Ta 3aCTOCYBaHHS LIUX cUcTeM. [liroToBka Ta mpo-
(eciifHni pO3BUTOK BiANOBITHUX MEJAroTiYHUX KaJApiB y 3akiIanax (haxoBoi
MePEBHUIIO] OCBITH JaCTh 3MOTY PO3B’3aTH IIOCTABIICH] MUTaHHS.
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YkpaiHCBKHH OCBITHII CEKTOp MIBHIKO OXOIUTIOE MU(POBI TEXHO-
JIoTi1, BUPYIIat0YH Ha NUIIX IEdpoBoi Tpanchopmartii. s yrockoHaIeHAS
MpOIleCYy HABYAHHS, OCOOJMBO NPH BUBYCHHI TEXHIYHUX IUCIMIUIIH 3a
cneuianbHicTio 172 «TenexoMyHiKallii Ta paaioTeXHiKa» BaKJIUBUM € BH-
KOPHUCTaHHS TAKMX MOTY)XHUX TEXHOJOTIH K «XMapHi OOYHCICHHS», SKI,
MIATPUMYIOYH TPAIUIKMHI, TACTAHIINAHI YK 3MilraHi (OpPMU HABYAHHS, €
HOBHM €TariOM PO3BHUTKY OCBITH Ta €KOHOMIYHO BHTiIHUM, ¢(DEKTUBHUM i
THYYKUM CIIOCOOOM 3aJI0BOJIEHHS MOTPEO THX, XTO HABYAETHCS, Y 3100yTTi
HOBHX 3HaHb. BIPOBAaKCHHS TaKWX €JEMEHTIB, SK XMapHI TeXHOJOTii i
CepBiCH B CHCTEMY OCBITH, NMPHU3BOJUTH O CTBOPEHHS €IMHOTO iH(pOpMa-
LifHOTO TPOCTOPY 3 BUKOPHCTAHHSAM XMapHUX TEXHOJOTIH, SKi HaJaloTh
kommadii Microsoft i Google. Ciry:x6u Google mist OCBITH MiCTATh O€3KOIII-
TOBHUMA Halip IHCTPYMEHTIB, KWW JO3BOJISIE BHKIAJadaM i 3700yBadaM
YCHIITHO Ta e(peKTUBHO B3AEMOIISTH, BUUTH Ta BUUTHUCS.

ABTOp 3a3Hayae, 10 AITOPUTM YNPOBAKEHHS €JIEMEHTIB 3Milla-
HOTO HaBYaHHS B INPOIEC BHUKJIAJAHHS TEXHIYHUX IUCLUILIIH Yy 3aKiIagax
(axoBoi MHepenBUIIOI OCBITH peali3yeThCsl LUISIXOM IIO€JHAHHS Tpaau-
LiAHOT Moje i HaBYAaHHS (YMTAHHS JICKIN, MPOBEACHHS MPAKTHYHHX, Jia-
00paTOPHKX, CEMIHAPCHKUX 3aHSATh, CKIAJaHHS 3aJIiKiB Ta ICIHUTIB) Ta iHHO-
BaIlifHOT MOZETI eJICKTPOHHOTO HaBUaHHS (AMCTAHIIHHOTO, IO SKOTO JO-
JAFOTHCS CNIEMEHTH MOOITHPHOTO HaBYaHHS). BUKOpHCTAaHHS €l1eMEeHTIB 3Mi-
[IaHOTO HaBYaHHS (TPYIIOBE HaBYAHHSI, EPEBEPHYTUH KIIac, KJIAC POTAIIii,
MIKpOHABYaHHS, CUTYaTHBHI BIIpaBH, iHporpadika) B Mporeci BUKIATaHHSI
TEXHIYHUX AMCIUILIIH, Takux K «CHUCTeMH KOMyTamii Ta po3MOAUTy iH-
¢dopmarii», «TexHiuHe 00CITyroByBaHHS CTaHIIHHOTO OOJaTHAHHS» Halae
MOXIIMBICTb, TUM XTO HaBYA€THCs, 3aCBOIOBATH MaTepiai y 3py4yHHH dac,
HAaBYUTUCH TBOPYO BHKOPUCTOBYBATH 1 JEMOHCTPYBATH Pe3yJIbTaTH HaBUAHHS
Y CepeIOBHIII AUCTAHIIIHHOTO KypCy abo Il Yac TPAAUIIIHHIX OYHUX 3aHSTh.

OmHMM 3 BaXJIMBHX €JIEMEHTIB 3MIIIAHOTO HAaBYAHHS € XMapHi
texHosorii. Ha akryasnbHicTh 3actocyBanHs [T-TexHoOriH, XMapHUX TEXHO-
Joriii Ta umgpoBizanii CycnijabCcTBa BKa3yBajoCh y psAi NPOTpaMHHUX JIO-
kymeHTiB. Tak, y CtpaTerii po3BUTKY BHIIOi OCBITH B YkpaiHi Ha 2021—
2031 pp. 3a3HaueHO, IO «OCBiTa Hapa3si BiAcrae Bixg nudposizamii, i
HEOOXiTHO JIOKJIaCTH OuIbIe 3yCHib, 10O CKOPUCTATHUCS IHCTPYMEHTaMHU
Ta CHJIBHIMHU CTOPOHAMHU HOBUX TexHoJorii» [0, c. 26].

XMapHi TeXHOJOTII mepen0dadaroTh BUKOPHCTAHHI XMapHUX Cep-
BICiB IIpH po3po0ui NOoAaTKiB Ta 30epiraHHs JaHWX HA cCepBepax y po3Io-
IieHnX neHTpax oOpoOieHHs manux depe3 [ateprer. Lle poOuts xmapHi
TEXHOJIOTIi ChOTOJIHI 3ac000M aKTHBi3aIlii caMOCTIHOT poOOTH 3100yBaUiB
ocBiTH. XMapHa mIaTdopMa MOJETIy€E JOCTYI 10 OCBITHIX PECypcCiB IS
3100yBayiB i BUKIJIagadiB. JJOCTyMHI OJHAKOBI KHUTH, MOJYJII Ta HaBYaJIbHI
Marepialii He3aJIeKHO BiJl BAKOPUCTOBYBAHOTO MPHUCTPOIO.
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Mo>kHa Tak CKa3aTH, IO XMapHi OOYHCICHHS € HOBMM JABHT'YHOM
IT-peBounrorii, Ae po3poOsroThes HOBI IT-moCIyry, 3MIHIOIOTBCS CIIOCOOHU
JOCTYIly, BAKOPUCTAaHHS, 00CIyrOBYBaHHs, HaBYaHHSI.

Bapro 3a3HauMTH, 10 BUKOPHUCTaHHS TPaJULiHHOI CUCTEMH Ha-
BYaHHS (KOHCIIEKTYBaHHs JICKI[IH, NMPOBEJICHHS MPAaKTUYHHX, J1abopaTop-
HHUX, CEMIHAPCHKUX 3aHATh, CKJIAJaHHS 3aJiKiB Ta ICIHTIB) YK€ IPU3BEIIO
JI0 3HAYHOi MAcHBHOCTI 37400yBa4iB OCBITH, ITHOPYBaHHS MOJKJIUBOCTI
peaizanii CBOiX iHTEIEKTyalbHHUX 3110HOCTEH 1 MOKIIMBOCTEH, BiJICYTHOCTI
JI0 TBOPHYOi NisuTbHOCTI. HaTOMICTh AMCTaHIIHE HABYAHHS XOU i MIPONOHYE
MOJJIMBICTE BHOOpPY 3pY4YHOTO Tpadika HaBYaHHS, BapiaHTIB HAaBYAHHA,
BTIM BHMAarae BiJ 3100yBada BHCOKOTO PiBHS camMoOoOpraHizallii, MOTHBAIIii
JI0 HaBYaHHS Ta CAMOPO3BUTKY. 3a IIMX OOCTaBMH 3MilllaHE HABYAHHS Ma€
HaiiOiIpIme mepeBar. Came 3acTOCYBaHHS XMapHHUX TEXHOJIOTIH B mporieci
3MIIIAHOTO HAaBYAHHS J03BOJIAE IiABHUITYBAaTH OE3IMEKy, IIHHICTH PecypciB
Ta PO3LIMPIOBATH JIOCTYN J0 iH(pOpMalii Yy OCBITHBOMY CEpelOBHILI. XMapHi
HaBUYKHM y cepi OCBITH JAIOTh MOXJIMBICTh PO3IIUPUTH CBil CBITOTJISI.
Hoctyn 1o xmMapHoi iHGPaCTPYKTYpH, IT03BOJISIE MOJEPHI3YyBaTH MiAXiJ O
naBuanHs [3].

OCHOBHUMHM TIepeBaraMd BHKOPHCTaHHS XMapHHX CEpBICIB, SK
€JICMEHTIB 3MIMIAHOTO HaBYAHHSA B 3aKianax (paxoBoi IEpeIBHIIO] OCBITH
MOYHa BiIIMITUTH:

o be3nexa. XmapHi mporpamMu € BHCOKO3aXHIICHUMH, JI¢ JOCTYI
JI0O OCBITHBOTO BMICTy, iH(popMarii, 300pakeHb MOXIUBHI IJUIIE iCIIA
NIepeBipKM KOPHCTyBada. XMapHa IIporpama 3a3BHYail 3aliTye iIeHTH-
(ikaTop TEpPEeBIPKHU Ta MapOib JJS 3aXHCTy aaMIHICTPaTHBHUX 1 HaBYAJb-
HHUX JaHuX.37100yBaui Ta BUKIJIAJa4y HAIAIOTHCS YHIKaJbHI ineHTH]iKa-
1iKHI AaHi, 6€3 SKUX JOCTYII 0 MOPTATY HEMOKIHBHMA.

o ITioguwenna akocmi. B yMoBax cbOTOJIEHHS YKpaiHChKa OCBiTa
3IIITOBXYETHCS 3 MPoOIeMoro 3a0e3neyeH s SIKICHOT Ta HeTlepepBHOI OCBITH.
XMapHi 00YMCIICHHS] BUPIIIYIOTH 1[I MPOOJIEMH, ONTHMI3YIOUU IIPOBEICHHS
KypciB Ta 3abe3nedye Oe3nepebiiiHe OHOBIICHHSI BMICTY KypCy 3aJIe)KHO Bil
BUMOT, HaBYaJbHUX IIPOTPam, TOIIO

e Exonomin eumpam. HaBuaHHS 3a JIOTIOMOTOI0 XMapHHUX 0o04nc-
JIEHb B yMOBaX JMCTaHIIHHOTO Ta 3MIIIAHOTO HaBYaHHS MOXe OyTH OLIbII
€KOHOMIYHO e()eKTUBHHM BapiaHTOM BiJ TpaJWIliiiHOrO HaBuaHHs. Kopwuc-
TyBadi MOXYTh 3HM3UTH BHTPATH Ha OOJIAJHAHHSI, OCKUTBKM XMapHi Mpo-
rpaMH CYMICHI 3 OUIBIIICTIO TPHUCTPOIB, 37A00yBayaM 1 BHKIaJadaM He
MOTPiOHO I1HBECTYBaTH B BHCOKOTEXHOJOTIYHI MPHUCTpoi. XMapHi TUIaT-
(GbopMH TakoXK JONOMAraroTh 3MEHIIMTH BHKOPHUCTAHHS MHanepy. Y CTaHOBU
TAKOX MOXYTh 3HAYHO 3a0MIJAWTH HAa KOIIIOBAIBHHUX amaparax, HpUH-
Tepax, Kaprorekax Touio. KpiM Toro, xmMapHa cucreMa 3HH)XY€E BUTPATH Ha
JIOKaJbHE 30epiraHHs JaHWX, YCYBalOYM BUTPATH, TOB’SI3aHI 3 CEPBEPHOIO

55



Cekuisi npobnem oceimu

KIMHATOIO, €NIEKTPUKOI0 Ta 00CIyroByBaHHAM. KpiM Toro, xmapHi o0umc-
JICHHA JOJAIOTh PO3PHB MK OCBITHIMH IOTpeOaMU Ta TEXHOJOTIYHUMH
IHHOBALIsSIMH, 3MEHIIYIOUM BapTicTh iH(pacTpykTypu. CTYAEHTH MOXYTh
3aBaHTa)XyBaTH MPOTPaMHU Ta OTPUMYBATH aKTyajbHI OHOBJICHHS HaBYajb-
HOTO IUIaHy Ta ICIHUTIB.

ToOTo BHKOpUCTaHHS XMapHUX PECYpCiB, K OJIHHX 13 €JIEMEHTIB
3MIIIAHOTO HABYaHHA B MpOIECI BUKIANAHHA TEXHIYHUX IUCIHIUIH Yy
3akiagax (axoBoi MepeABHINOI OCBITH Ja€ MOXJIMBICTH THM, XTO HaB4Ya-
€ThCSI, 3aCBOIOBATH MaTepian y 3py4HUi dac (He OOMEXKeHHH aKaleMiqHUM
PO3KJIaJI0OM), HaBYUTHCh TBOPYO BUKOPUCTOBYBATH 1 JEMOHCTPYBAaTH pe-
3yJAbTaTH BHKOHAHHS 3alPONIOHOBAHHX 3aBIaHb y CEPENOBHIII IHCTAHIIIN-
HOT0 KypCy a0o IiJl Yac TPaauIlifHUX OUHUX 3aHITh.
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OF INSTRUCTION (METHODS OF TEACHING
THE SUBJECT "FOLKLORE™)

Valit Olena
Kharkiv National University named after V.N. Karazin, 61077
Ukraine, Kharkiv Freedom Square, 4, +38-066-790-63-62, e.valit54@gmail.com

Today, cultural education has become one of the most important
directions in the humanitarian training of students at higher educational
institutions around the world. To acquaint students with the cultural
achievements of humanity, to provide a broad background of historical
changes in the world cultural process is the goal of humanitarian and
humanistic education.

The modern social, ideological and aesthetic state of society is
better seen through the mythological attitudes of all people. To make
students’ knowledge that mythology is a form of consciousness, which is
the basis of any culture, active — this is the goal of the work of teachers of
Kharkiv National University named after V. N. Karazin. Acquaintance with
the mythological sources of imaginative thinking helps students to see
mythology as a psychology projected on the outside world, gives an
opportunity to differentiate the system of moral values of the people whose
language they study. This can be a significant help to students in their
global personal development — to better understand themselves, to raise
their general philosophical level, to expand their own cultural competence.

Literature — humanities — the key to self-awareness, to linguistic
psycho-comprehension of oneself as a unit of the universe. And every
nation has this key. Literature is also an important source of knowledge
about the people, their culture, spirituality, and mental sphere. Each nation
has its own sources of national culture. But there is no doubt that they all
come from mythology, which is interpreted not only as a collection of tales
and legends. Mythology is a poetic philosophy and the basis of the mental
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phenomena of mankind from ancient times to the present day. The
connection between mythology and cultural studies, folklore and literature
is undeniable.

Folklore is the most valuable treasure of the national culture of
every nation, related to its everyday life. Folklore is the first step of folk
creativity after mythology before the birth of every national literature. The
study of folklore is the first stage of a qualitatively new involvement of
philology students in the history of human artistic culture. At the beginning
of the formation of civilization, art, syncretic and sacred in its original
folkloric form, was an integral part of people's everyday life. And currently
it remains one of the most important ways of self-identification of the
human personality in all its many manifestations.

Studying folklore, foreign students not only get acquainted with
pre-literary monuments, their artistic features, they also try to restore the
regularities of the functioning of human consciousness in the knowledge of
the world with the help of images, that is, the creation of a mythological
picture of the world, which, in turn, becomes a prototype of any which
artistic (literary) peacemaking act.

The purpose of studying folk art is the need to give a modern
definition of folklore as a special kind of art and folkloristics as a science;
determine its place among modern humanitarian disciplines, its relationship
with literary studies; lay the foundations of historicism in the approach to
works of art.

The relevance of teaching Ukrainian folklore to foreign students is
determined by the need for high-quality preparation of students to study
specialized disciplines in the Ukrainian language. The course on Ukrainian
folklore has important methodical and methodological importance, it forms
the foundation of knowledge of the science of the art of speech, which
should become the basis for further study of the history and theory of
literature. Mastering this course, it is important for a foreign student to
acquire the ability to analyze the works of Ukrainian oral folk poetry,
compare their genre features; through familiarization with folklore texts,
with words-folklorisms to discover a special world of folk artistic thinking.

One of the cardinal tasks of the course is the formation of ideas
about the differences between two types of art: folklore and literature, for
which it is necessary to establish the origins of folklore syncretism, the
peculiarities of folklore poetics, the specifics of the genres of Ukrainian
folklore (such as myth, fairy tale, thought, historical and lyrical song,
proverb, riddle, folk drama), explain the nature of their origin, reveal their
poetics, show the possibility of evolution and transformation of one genre
into another. Using the principle of the genre system of Ukrainian folklore,
students get acquainted with the sights of verbal art.
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In connection with all of the above, there was a need for an
educational and methodological guide on Ukrainian folk art for foreign
students of the preparatory department. The study guide "Ukrainian folklore for
foreign students" (authors: O. Valit, T. Gutnikova, L. Zadorozhnya, G.
Rudenko) was created at the Department of Language Training 2 of the
Educational and Scientific Institute of International Education of the
Kharkiv National V. N. Karazin University.

In the 2022-2023 academic year, the department of language
training 2 was merged with the department of the main faculties and the
department of language training of the Educational and Scientific Institute
of International Education was born, which created a distance course on the
MOODLE platform "Ukrainian folklore for foreign students™ (authors:
0. Valit, L. Zadorozhnya,) The manual and the distance course consist of
9 lessons, which contain scientific texts and samples of folk art adapted for
perception and assimilation by foreigners, information on the theory of
literature. Dictionaries, which reveal the meaning of many words and
literary terms, contribute to a better understanding of texts, terms and
concepts. Questions and tasks, lexical and grammatical exercises from the
Ukrainian language help to develop and consolidate speaking skills.

Studying the texts of each lesson is based on the performance of a
whole set of exercises. Pre-text exercises are aimed at removing lexical and
grammatical difficulties. An important place in the pre-text part of the
complex is occupied by exercises aimed at learning the thematic vocabulary
of the text. Post-text exercises not only control the level of knowledge of
the text and the effectiveness of its independent processing, they help to
consolidate vocabulary, automate speech patterns and draw students'
attention to the most important information. The pre-text and post-text
exercises meet methodological requirements: they are applicable to all
students of the group in terms of their volume and lexical-grammatical
content; take into account the gradual movement from simple to complex
types of work, as well as appeal to different types of memory, thinking,
perception and activate all types of speech activity of foreign students.

A serious task solved during familiarization with the main issues
of the manual and the distance course is the development of professional
skills in foreign students — to use scientific terminology. During training, a
number of the most important concepts in the history of artistic culture (and
literature) are defined: myth, mythological worldview and its features, features
of mythological time and space, the main categories of mythology, the
connection between myth, rite and folklore, the structure of a mythological
plot, motive, etc.

On a scientific basis, ideas, principles and concepts of folkloristics
and psychological and pedagogical sciences are harmoniously combined in
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the manual and distance course. On these grounds, a clear system of
methodological techniques for their study in classes and during independent
work of students was formed.

The authors developed a special system of teaching foreigners at
the preparatory department: compactness, accessibility, explanatory nature
of the presentation, and this allows the authors to hope that it will become a
significant contribution to the development of both theoretical and practical
issues of teaching Ukrainian literature for foreigners.

Global changes at the current stage of civilization development are
steadily increasing in speed, complexity, and impact on society and
individuals. In the processes of reforming almost all aspects of life, the
need for an adequate response to the changes taking place is expressed. The
processes of intensive changes also affect the education system.

Teachers of preparatory departments for foreigners, taking into
account the new and constantly changing needs in educational services, can
and already should not blindly follow the instructions contained in the
standards, but, without reducing the pace, thematic content and
strengthening of traditional methodological techniques, scientifically and
practically justify new rational acceptable learning tasks, adjust them taking
into account new educational conditions.
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KYJIbTYPA SK PE3VJBTAT PEAJIBAIII
TBOPYOI'O NIOTEHIIAJTY JIOJUHHA

KocminaJl. M., Aeagponosa /]. B.
K3 Xapxiscvoka eymanimapno-neoazoeiuna akademis XOP
E-mail:kostinaluda1949@gmail.com,daria.ahafonova7@gmail.com

[TonsTTs KYAbpTYpa, K BiIOMO, Ma€e HaaTO OaraTto BU3Ha4YeHb. BoHa
PO3YMIETBCSL SIK OIO3MLIS NPHUPOAL, SIK NMPEAMETHUH 1 JYXOBHHUH CBIT,
CTBOPEHHH pyKaMH Ta PO3yMOM JIFOAWHH, SIK COIIaJIbHUI MEXaHi3M B3a€MO-
Jii 0cOOMCTOCTI, CHUIBHOTH 3 CEPEAOBHIIEM MEUIKaHHS (IIPUPOIHHUM 1 CO-
miaTbHUM ), SIKI 3a0e3MeuyroTh Mepeaady AOCBIAY Ta PO3BHTOK Iepe-
TBOPIOIOYOI MiSUTBHOCTI, SIK TPOILEC i pe3yiabTaT TBOPYOI MisIIBHOCTI JIO-
IAHHM, SK CIOCiO, METOJ IIHHICHOIO 3aCBOEHHS MIMCHOCTI Tomo. Ilouu-
Haroun 3 XVIII cr. KynbTypa po3risgacTbesi sIK HAHBaXKIIMBIIIMKA acIIEKT
KHUTTS CYCIIJIbCTBA, IO XapaKTePHU3ye PI3HUIIO JIFOACKKOro OyTTS Bix TBa-
punHoro icuyBanHA. B. C. CrthomiH posrisgae ii sk cucteMy Haabiolo-
TYHHUX POTPaM JIFOJICHKOT JKUTTENISUILHOCTI, SIKa ICTOPUYHO PO3BUBAETHC 1
3a0e3medye BIATBOPEHHsS Ta 3MiHY COLIAJIBHOTO XHTTS B yCiX HOTo OC-
HOoBHHX mposiBaX. Comionoru, 30okpema O. O. SIky0a, BUAUISIOTH MOBY,
LIHHOCTI, COIiajbHI HOPMH, CKJIaIHI 3pa3KH MOBEAIHKH K 0a30Bi OCHOBHI
€JIEMEHTH KyJIbTYpH.

TBopuicTs — 1e sBUINE OyTTA, IpUTaAMaHHE JIIOAMHI Ta COIyMY,
BOHA BUPAKAEThCS B aKTHBHOMY CTABJICHHI JIIOAWHH JI0 HABKOJMIIHBOTO
cBITY Ta 10 camoi cebe. TBOpUICTb pO3yMi€ThCsl K siKicHa (opma Jisib-
HOCTI, B3a€MOJIIi JFOJWHH 1 CBIiTY, 3a JOTIOMOTOO SIKOT 3400YBaIOThCSI HOBI
pe3yabTati. ['0J0BHUM Cy0'€KTOM TBOPUYOCTI € JIFOIMHA 3 il TBOPUUM OTEH-
iajioMm, IO Pealli3yeThCsi B OPUTIHANBHUX CyOCTpaTHHX, MPOLECyaIbHUX,
BUJIOBHX, pe3yJbTaTHBHUX (opmax. Ilpormec TBOpUOCTI — Ie HOIIYKH i
KOMOIHaIIT Pi3HUX €JIEMEHTIB, NOTIM BiIOIp HAWOUIbII 3HAYYNIMX BapiaH-
TiB, METOIO SIKAX € JOCATHEHHS HOBOI sIKOCTi. TBOPUICTh, 3 OHOTO OOKY, 1€
3IATHICTh 3HAXOUTH, CTABUTH MPOOIIEMH, a 3 iHIIOoTro — 11e 3acib (cmocib) ix
PO3B'A3aHHA.

TBopua HisUTBHICTD JIOAWHU € OPTaHiYHUM CIUTaBOM ii (i3MdHO1,
PO3YMOBOI, EMOLIII{HO-ITOYYTTEBOI Ta BOJILOBOI aKTHBHOCTI. [HTENEKTyanbHa
i eMOUIHHO-TIOYYTTE€BA aKTHBHICTh BUCTYIAIOTh BUPIMIAIBHUMH KOMIIO-
HEHTaMH HayKOBO1, TEXHIYHO1, COIIaIbHOT Ta Xy I0’KHbOT TBOPYOCTI.

VY pesynbTarti TBOPUOI AiSTIBHOCTI JIFOAMHHA CTBOPIOIOTHCS HOBI Ma-
TepiayibHi ¥ AYXOBHI HIHHOCTI, SIKI CKJIaJarOTh MPOCTIp KyJIbTYpH Ta pO3-
HIMPSIOTh TOPU30HTH {i BHYTPIMIHBOTO CBiTy. CyCHUIBCTBO 1 IpUpPOAa BH-
CTYNalOTh MPOCTOPOM HAKOMUYEHHS, PO3rOPTaHHS, YIOCKOHAJCHHS 1 pea-
Ji3anii comiadbHOrO JOCBiZYy Ta TBOPYOTO IOTEHIATy JIOJWHH, 33 JIOTO-
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MOTOI0 ITIepeAadi Bif JIOJUHU JIO0 JIOJMHU, BiJl IMOKOJIIHHS JO MOKOJIHHSI
MacHBY COLiaJIbHOTO JOCBIY 1 TBOPUOTO MOTEHIIANY, 1[0 PO3BUBAETHCA.

YcBigoMIleHe BHKOPHCTaHHS JIIOJMHOIO 3HAaHb MPO CBOI TBOpYI
MOXIJIMBOCTI, IX CaMOITi3HaHHS, CAMOOLIHKA JI03BOJIsIE CTBOPIOBATH BIIACHUI
OiorpadiuHuil IPOEKT ¥ peaizyBaTd HOTo 3a OTIOMOTOK CAMOBHXOBAHHSI,
CaMOB/IOCKOHAJICHHS.

OTKe, NIOOMHA 3aTHA 3MIHIOBATH K HaBKOJHMIIHINA CBIT, TaK 1 CBIi
BHYTPIIIHIN CBIT Ha OCHOBI iJ€aNBbHUX YSBIIEHb NPO JTOCKOHAIE CYCIiNIb-
CTBO, H1OTO CTPYKTYpH, CEPEIOBHUINE iICHYBaHHS Ta iHIUBIAyaIbHE OYTTS.

3maTHICTE IO TBOPYOi JiSUTEHOCTI, HA MPOTHUBAry PYTHHHUM MisM,
CIPSAMOBAHUM Ha 33J0BOJICHHS O10JIOTIYHHX MOTped y TBapMHHOMY CBITi,
3aKJIa/Iajack IIe B MEepBICHOMY CycmiibCTBi. Ilepexin Bia iHAMBIIyaaIbHOTO
BUKOPHCTAaHHS 3HapsAb Npali [0 KOJEKTHBHOI 3HApsIJNEBOT B3aeMOIIl
CTHUMYJIFOBAJIU TPOIIEC MEPEXOAY BiJ IHAUBIAYaIbHOI Oi0JOTIYHOT TICUXIKU
JI0 KOJIEKTHBHOI COILiaNbHOI ncuxiku. Ha 1iii OCHOBI BUHUKAIOTh €JIEMEHTH
a0CTPaKTHOTO MUCJICHHS, SIKI YMOXKJIHBIIFOBAJIM CTAHOBJICHHS MPHUMITHB-
HOTO BIPTyaJbHOTO MPOCKTYBaHHS 1 (pikcailii HACTIIKIB BiJ MEBHUX Iiid.
IMocTynoBuii mporec INepepocTaHHs KOJEKTHBHOI COLIaNbHOI NCHXIKH B
IHAMBIqyaNbHY COIIiaNbHY TICHXiIKy Ha 0a3l pPO3MIMPEeHHS W MOTIHOICHHS
comianbHOI HisTIBHOI MPAKTHKH CTHMYJIOBAJIO PO3BUTOK a0CTPaKTHOTO
MHUCJICHHS JIOJIUHY, ii BHYTPIIIHBOTO JYXOBHOTO CBITY.

PosBuTOK cycminbcTBa, HaKOMUYEHHS iH(OpMaIii i mocBimy B ap-
XiBl KyJIBTYpH TOB's13aHi 3 AA(EpeHIliaIi€l0 CHHKPETHIHUX MIPOTPaM KHUTTE-
JISUTBHOCTI 1 CTAHOBJICHHS HOBHMX BHIIB Ta (OpPM IisSJIBHOCTI Ha OCHOBI
CYCIUIBHUX PO3MOAUTIB mpari. [1ocTymoBo 3MiHCHIOETHCS MPOIEC BiIi-
JICHHSI BiJl IPAKTHKK CaMOCTIHHMX cdep JTyXOBHOI MisUIBHOCTI (MOpasib, MHC-
TENTBO, peniris, ¢igocodis, HayKka TOIIO), 5Ki, B3AEMOJIIIOYH MK CO0OI0,
CHPAaBIISIIOTh PEryJIIOIOUNI BIUIMB HAa COLiAJIbHY MPAKTHKY Ta MMOBCSAKICHHE
KUTTS Jroaed. HalOuibln 3aragpbHOK0 3aKOHOMIPHICTIO ICTOPHYHOIO PO3-
BUTKY TBOPYOTO TOTEHIiaTy JIOJUHH 1 CycmiybeTBa, Ha aymMKy O. K. Yarm-
JIUTiHA, € 3POCTaHHS KUTHKOCTI CY0'€KTIB TBOPUOCTI B ICTOPHYHIH TEPCIIEKTHBI.

VY Toli e Yac JFOIWHA K COLiaNbHUHN, TYXOBHHUU IHAWBIM € TMPO-
QYKTOM KYJIBTYpH BiIIIOBIIHOTO CYCILUIBCTBA. [HIWBIA cTa€ OCOOHMCTICTIO
3aBJISIKM 1HTepiopu3alii colialbHOrO JOCBiNy, HOro NPHUBJIACHEHHIO Yepes3
nporec comianizamii SK ycBIIOMIICHO, TaK 1 0€3CBIZIOMO, OPIEHTYIOUNCH Ha
3pa3Ku BUYMHKIB 1 Jill IHIIMX JIIOJEH, a TaKOX IIJITXOM HaBYaHHS W BH-
XOBaHHS, SIK [IJIECTIPSIMOBAaHUX COI[IAIbHUX TPOTPaM.

TBopui 3100yTKH, OCOOIUBOCTI MiSITLHOCTI MO0 IX OTPUMAaHHS, K
MIPaBHJIO0, MAIOTh 1HAMBIAyaTi30BaHUH, YHIKaIbHUN XapakTep. Bonu He Mo-
KYTh HE BIUIMBATH Ha OCOOIMBOCTI CHOCOOIB CHINKyBaHHS, Ii3HAHHS 1
Tipari JitoJieH, 30epexeHHs Ta mepeaadi ComiaabHOTO JTOCBiAY, CUCTEMH IIiH-
HOCTEH i BU3HAYAIOTh crenn(iKy pi3HUX KYJIbTYp.
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MOPAJIb I MUCTELITBO
B TYXOBHOMY IIPOCTOPI KYJIbTYPU

Kocmina JI. M, I[Toooyoa I. A.2, Xaneeea O. B.3
Xaprxiecvka cymanimapHo-ne0a2o2iuna akaoemis
E-mail: *kostinaluda1949@gmail.com, 2girinaroz@gmail.com
3haleevam@gmail.com

€aHicTh MOpati i MUCTENTBa, 100pa 1 KpacH HEOIHOPA30BO Mif-
KpecimoBany BuaaTHi Mucimrelni: «IIpekpacHe — 1e CHUMBOJI MOpPaIbHOTO
n06pay [3, c. 1185], «MopaibHiCTh TOBHHHA BHCTYIIATH Y (hopmi KpacH...» [2].
MucTenuTBo MoB'a3aHo 3 IHIMUMH (GopMaMy TyXOBHOTO JKUTTS CyCITUIBCTBA,
nepedyBae y B3a€EMO3B'3KY 3 MOPAJLIIO, TIONITHKOIO, IIPAaBOM, EKOHOMIKOIO,
pemirieto. [Ipote 3B'130K meil BITIyTHHI HE TPSMO, a OTIOCEPEAKOBAHO, M0
3yMOBIIEHO crienndiko mucTenTBa. ToMy MOpajib I MHCTEUTBO SIK JBI
(dbopMu CycTTBHOT CBiIOMOCTI, ABi Chepr TyXOBHOTO OYTTS JIFOAWHU Iepe-
OyBalOTh y CKJIJHUX B3a€EMHHAX B cucTeMi KyiabTypH. Lli B3aeMuHM BHU3HA-
YyeHi O0araThbMa YHMHHHKAMH (COI[IAIbHUMH, TMOJITUIHHUMH. €KOHOMIYHHMHU,
peNirifHAMH) 1 MarOTh ICTOPUYHHUNA XapakTep, TOOTO 3MIHIOIOTBCS Pa3oM i3
CyCHIILCTBOM. Matoun BJIacHY cHenuQiky, MOpajlb 1 MUCTELTBO IEPETH-
HAIOTBCS 1 PO3XOIATHCA, ajle, Oe3MepevHo, MmojeM MepeTHHy Mopaii i Muc-
TEITBA € JIIOJMHA, 1i JYXOBHHUH CBIT, il CBIIOMICTB 1 KUTTA, & TAaKOXK CycC-
MiJIBCTBO B IiIOMY. be3 JroanHn, 32 MeXaMH MPOCTOPY OCMHCIEHOTO iCHY-
BaHHS, B SKOMY IHAWBIA TepeOyBae B cUTyalii CIUIKyBaHHS (Jiajory) 3
IHIINMH JTIOIBMH, MOpaJIbHA W ecTeTHYHa mpobiaeMaTHka mo30aBieHi Oy/Ib-
SIKOTO CEHCY.
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MeTor0 TyMaHICTUYHO CIIPSIMOBAHOTO MHUCTELTBA € YIOCKOHAICHHS
JIIOAWHY 1 CYCHiNBCTBA, METOI0 MOPaJi MO>KHA Ha3BaTH YPETYIIOBaHHS MiXk-
0COOMCTICHUX BITHOCHH 1 BITHOCHH MDXK JIIOJIMHOIO i CYCHUIBCTBOM, BCTa-
HOBJICHHS 3arajlbHONPHHHATUX HOPM JIIOJICBKOTO CHIiBICHYBaHHS, TapMo-
Hi3allil0 JIIOACHKOTO KUTTS. [HaKmIe Kakxyyd, MUCTELTBO i MOpajb MaloTh
I'YMaHICTHYHE, TAPMOHI3YIOUM W ONTUMICTUYHE CIPSIMYBaHHS.

Mopanb OCMHUCITIOE AIHCHICTh y BCiH MOBHOTI i MpOSBIB, y mHoie
30py MOpali TOTPAaIUIA€ BiIHOMICHHS JIIOJUHHU JO JIHCHOCTI 3 TMO3HUIT
MIPUHIOUIIOBOTO TPOTHCTaBICHHA m0o0pa i 3ma. IlpenmeroM MucTenTBa €
IiCHICTB, Y SKif JKHWBE JIFOAWHA, MHCTEIITBO OCMHUCIIOE CKIAaIHI 3B'SI3KH
JMIOAWHU 3 AIACHICTIO, 3 IHIIMMH JIIOIBMH 1 3 camoio coboro. Ilpu mpomy
MHCTEITBO 3a JOTIOMOTO0 CHenru(pivHNX 3ac00iB (CTHIIB, )KaHpP, MOBa MHC-
TEITBa) BinOWBae HiiiCHICTH B ii HIJIICHOCTI 1 Pi3HOMAHITTI MPOSBIB, B ii
3araJbHOJIONCHKIM 3Hauyymocti. lle cBiguWTh mpo HOro yHiBepCalbHUI
XapakTep, MO 3JaTHICTh BHCTYIATH HOCIEM 3arajbHOJIOJICBKOTO 3MICTY.
MHUCTEIITBO Mac BOICTHHY BCEOXOILTIOIOYMIA 1 BCCMIPOHUKAIOUHN XapaKTep:
oMy moctymHi Oyap-siki cepu iCHYBaHHS, JIFOJCHKOI CBIJOMOCTI 1 MiJICBi-
JgoMmoro. Mopainb, y 4epry, TakoX Mae BCENPOHHM3YIOUWI Xapakrtep, L0
JI03BOJISIE Tif MMPOHMKATH y BCi cepH JI0ACHKOro OyTTs. XapakTepHOIO pH-
COI0 MOpAJT, sIKa CIIOPIAHIOE il 3 MUCTEITBOM, € 3aralbHOIOICHKE 3HAUCHHS
OCHOBHHUX MOpaJbHUX HOPM, TaKHX, SK IOBara 10 OCOOMCTOCTI, Jr000B,
Ipyk0a, CIpaBeUIHBICTh TOIIO. 3 iHIIOrO OOKy, SIK MHCTEUTBO, TaK 1
MoOpailb, OKpiM yHiBEpCaIbHOTO, 3aTJIbHOMIIOACHEKOTO, CIIOBHEHI KOHKPETHO-
ICTOPHYHHAM 3MiCTOM, MICTSTh HE TiIbKH YHIBEpCaJIbHI CMUCIH 1 HOPMH, a
(IKCYIOTh HAIiOHANBHI, perioHallbHi, PENiTiiHI IIHHOCTI, SKi BigOWBAIOTh
0COOJIMBOCTI TyXOBHOT'O PO3BHUTKY IEBHOT COLiaJIbHOI IPYITH, OKPEeMOi Halii
ab0 Hapojy B KOHKPETHHUH 1CTOPUYHUIL IIepioJ.

3arajpHOJIONChKA 3HAYYIIICTh MHCTELTBAa O3HA4Ya€, IO BOHO
3/1aTHE BTUJIFOBATH BiUHI TeMHU i 00pa3u, yHiBepCaJlbHI 32 CBOEIO CYTTIO, SIKi
«IPOYUTYIOTBCS» 1 CTAIOTh 3PO3YMUIMMH il aKTyaJbHUMH B OY[b-SIKOMY
COLIIOKYJIBTYPHOMY Ta iCTOPHYHOMY KOHTEKCTi. A IIe MOJIHMBE 3aBASKH
B3a€EMOJIii MHCTENTBA 1 MOpaji, KOJIM MOpalb NMPOHUKAE Y MHUCTENTBO, a
MHCTENTBO, y CBOIO Yepry, IPYHTYEThCS HA 3araJlbHOBU3HAHUX JTYXOBHHUX
LiHHOCTSX (J11000B, Npy>k0a, BIpHICTb, CIIPABEIIIMBICTD), KUBUTHCS HUMH,
aJie Ipu oMY 0cOOJIMBUM YHHOM iX BiJJOMBAE 1 IEPETBOPIOE BIIIOBIAHO /10
BiacHO! crenngiku. TuM caMHMM MM HEMHHYYe JIOXOJMMO BHCHOBKY, IIO
XYI0KHbO-€CTETUYHA MiSIBHICTh, K c(epa JIIOACHKOI MISITBHOCTI, CIOB-
HEHa MOPAJFHOTO CMHCIYy. [HaKmie B cucTeMi KynbTypH, Ji€ BCi CKJIAIOBi
€JIEMEHTH 30Pi€EHTOBaHI Ha JIIOIUHY, HA0yBarOTh CMHUCIY (OCMHCIIOIOTHCS)
3aBISKU JIOAWHI, BOHa Oyna 0 mo30aBieHa KyJIbTYpPHOT'O CEHCy, cTama O
0aii1y’KO¥0 JI0 JIFOJIMHU Ha KIITAIT NPUPOJHUX SIBUIL 200 PyXY IUIaHET.
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CormianpHa CYTHICTHP MOpali i MHCTEUTBA BH3HAYa€ iX (QyHKIII.
Cepen ¢yHKOiH, sKi 30MIDKYIOTh i (QOPMH CYCIUIBHOI CBiOMOCTI, CIIiJ
Ha3BaTH, MepII 3a BCe, Mi3HABAIIBHY, SIKa TIOJISATaE B MI3HAHHI # OCMUCIICHHI
JICHOCTI Y BCiif TIOBHOTI 11 MPOSBIB BIAMOBIMHO a0 cnenudiku Mopaii i
MucTenTBa. Mopajgb OCMHUCIIOE JIHCHICT 4epe3 MPHU3MY IMPOTUCTOSHHS
n00pa 1 371a, 4epe3 CTBOPEHHS CUCTEMH HOPM 1 IPaBHJI JIIOJCHKOTO CITiB-
iCHYBaHHSI 1 MI)KOCOOHMCTICHUX BIJIHOCHH, SKi ICHYIOTb HEMOBOHM Yy JBOX
BUMipax: y cdepax HaJISKHOTO 1 Cymoro. ¥ MHCTEUTBI Mi3HaHHS JiHCHOCTI
BiOyBa€ThCS y BCill MOBHOTI GOpM, MO CIIPHAMAIOTHCS IYTTEBO, 33 JOIO-
MOTOF0 XYI0XHiX 00pa3iB.

MucrenTBo, Ha BiIMiHYy BiJ Mopali, COpsSMOBaHE HE Ha IPAaKTHYHE
TIEPETBOPCHHS CBITY, a HAa CTBOPEHHS 00pa3y CBITy, KWl IO3BOJISE TEpe-
OCMHCIIATH iCHYIOYi peamii. Mopamb i MHCTENTBO BHKOHYIOTH BUXOBHY
¢yHKmiro. BoHa monsrae y BmmBi (B T.4. i MOpPANIbHOMY) XyIOKHBOTO
TBOPY Ha IyMKH W TOYYTTS JIOJUHU, IO CHpUsie (GOPMYBaHHIO IUIICHOT,
BCeOIYHO PO3BMHEHOI OcoOMCTOCTI. [HakIle BIUIMBAae Ha JIIOAWHY MOPAJb,
MPOTE BOHA TaKOX 3a0e3Meuye BUXOBAHHS JIFOJMHU Ha 3arajbHOIIOICHKHX 1
KOHKPETHO-ICTOPUYHUX I[IHHOCTSAX, M0 3a0e3mnedye (GopMyBaHHS OCOOMC-
TOCTI i PO3BUTOK i CBIIOMOCTI Ta CAMOCBIZOMOCTI. Pi3HUIIS MiXK BUXOBHHM
BIUITMBOM MHCTELTBA i MOpaJIi TIOJIATAE, HA HAIly TyMKY, B TOMY, III0 MOpPaJlb
Jli€ IiJecTpsMOBaHO i CBiIOMO, MpeTeHAye Ha diTke po3ymiHaA. Lle mo-
B'si3aHE 3 TparHeHHsIM oO0'€eKTHBalii MOpaJbHHX BHMOT, HaJaHHI iM HOp-
MaTHBHOTO i 3araJbHOBH3HAHOTO XapakTepy. Hacmpasnai sickpaBe, BUCOKE
MHCTENITBO HE PO3PAaXOBYE Ha OJHO3HAYHICTH PO3YMIHHS, HOTO BIUIMB HE
MOJKHA YiTKO BH3HAYUTH HAaIlepe] i 3alporpaMmyBaTH, BiH 3yMOBJICHUN 0a-
ratbMa sIK O0'€KTUBHHMMH, TaK 1 CyO'€KTMBHUMH YMHHHKAMH, aJDKE€ MUC-
TELTBO IOB'SI3aHE HE TUILKHU 31 CBIZOMICTIO, a i i3 MiACBIZIOMICTIO, € CKIIaJ-
HUM 00pa3HO-CUMBOJIIYHUM, YyTTEBO-PALliOHATEHUM (PEHOMEHOM.

VY cucreMi KylIbTYpH BaXKJIMBE 3HAUYEHHS MAa€ IIHHICHO-OPIEHTY-
BanbHAa (yYHKIIS Mopaii i MHCTEUTBa, sSKa MOJATae y CTBOPEHHI MEBHOI
LIHHICHOT CUCTEMH KOOPJMHAT, 110 OPIEHTYE JIIOUHY B cBiTi. L{iHHICHI cuc-
TeMH (CHCTEMHU IIHHOCTEH) Mopaii ¥ MHUCTENTBa HE iICHTHYHI, He 30i-
rafoThCs, BOHH HAKIAJAIOTHCSA HA JIHCHICTH (TPOMOHYIOTHCS) HEMOBOH 3
PI3HMX MO3WIIH, MiJ PiI3HUM KYTOM 30Dy, 110 3yMOBJICHO CHEIU]IKOI0 IHX
¢dopm cycnimbHOI cBigomocTi. Lle mopomkye mpobieMy (yHKIIOHYyBaHHS
MOpaJbHUX 1 €CTeTHMYHMX IIHHOCTEH, IX MNepexpelieHHs i Bzaemonii. Y
KOHTEKCTI I[i€i mpoOJieMH BUHMKAE OaraTto NMHUTaHb, 30KpeMa, SIKOi Mipolo
MOpaNbHi MiHHOCTI BIUIMBAIOTH HA eCTeTHYHi? UM MOXIMBUII 3BOPOTHHI
BmB? 1li mpoGieMu po3B'A3yIOThCA B MIHMPOKOMY IOJNI Tiajiory MiX Ty-
MaHITapHUMH JUCIUIUTIHAMHY, 1 IiaOoT el Mae BiAKPUTUN XapakTep.

Mopans npoHu3sye Bci chepH KUTTETISIIBHOCTI JIFOIUHH, 10 B3aEMO-
Jlie 3 pi3HUMH (popMaMH CYCHIIBHOI CBITOMOCTI. 3 i€l TOYKH 30py CUCTEMY
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HOPM 1 IiHHOCTEH Mopaini, MO CKJajacd Ha IaHOMY €Tali PO3BUTKY
CYCITIIBCTBA, MOJKHA YSBUTH SIK MIIPYHTS (0a30By OCHOBY) AJISI CHCTEMH
€CTeTHYHUX I[IHHOCTeH. He BUITaZIKOBO MPHUHHATO Ka3aTH MPO «IyX yacyy,
KJIFOYOBI i€ eroXHW, MPUCYTHI B IPOMAJCHKIH 1 COIaibHO-TONITHYHIN
ayMmit, y izocodcehkux i HaykoBux TBOpax [1, 3].

el enoxu npsiMo YU ONOCEpPEIKOBaHO (POPMYIOTH CBIIOMICTB YCiX
YJIEHIB CYCIIJIbCTBA, Y TOMY YHCIII MUTLIB, Y CBIZJOMOCTI SIKHX BiZIOMBa€THCS
NIeBHA CHUCTEMa I[IHHOCTEH, BCTAHOBJICHI Y CYCIIIBGCTBI HOPMH 1 IpaBHIIA.
TBip MHCTENTBAa CTBOPIOETHCS B TIEBHOMY COIIIOKYJIBTYPHOMY KOHTEKCTi, B
SIKOMY CKJIajlacsl LiHHICHAa CHCTeMa KOOpPAHMHAT i I CHCTeMa HEMOB IIpO-
poctae B TBip, OIIiTae HOro, BM3HAaYae HOTO WiHHICHI MapaMeTpH, Ipo-
CBIYYIOUNCH SIBHO UM 3aBYaJIbOBAHO.

Y TBOpi MHUCTENTBA, SKE € PE3yIbTATOM, IPOJYKTOM IHAMBITyalb-
HOi TBOPYOCTI MHUTIIS, OTIOCEPEAKOBAHO BiIOMBAIOTHCS CYCHIIBHI I[IHHOCTI,
OCKIJIbKH MHTeIb € 1X HocieM. [Tpu boMy, BUXOSIYM 3 XYA0KHBOTO 33yMy
W KOHIEMIil aBTopa, BOHU MOXYTh OyTH HasBHHMH, €MOHCTPATHBHHUMHU
(SIK Y XyJOXKHBO-IIYOJIIUCTUYHOMY TBOPi, B TBOPI, 10 HAJICKUTh KPUTHY-
HOMY peaJli3MOBi), MOXYTb OyTH NPHUXOBaHWMH, TUIBKH BrajyBaTHUCS abo
MOXYTh B3araji He HpOYHMTYBaTHCs, nepeOyBaiouy B TNIMOMHHUX IIapax
XY[OKHBOTO CMHUCIY. AJe, SKIIO MOpPAIbHO-€THYHHA BHMIp 3MICTy He
MIPOYUTYETHCS OJHO3HAYHO, HE BHBOAWTHCS HA IIOBEPXHIO TEKCTYy, HE Iie-
penaeThes BUPA3HO 1 ACHO (K Yy JIITEpaTypHHUX TBOpPax 3a JOIMOMOTOIO CIIiB,
a B )KMBOIMCHOMY — 4Yepe3 300paXeHHs), 11 He O3Hayae, 10 BiH y Xy-
JIOXXHBOMY TBOPI BiJICYTHiH.

Mu 3ayBaxkyeMo, IO MHCTEHTBO, SIK 3HAKOBAa CHCTEMa, € HOCIEM
COLiaNIbHO-KYJIBTYPHOI iH(pOpMaIii, B TOMYy 4HCII W MOpPaJbHO-ETHYHOI.
OcMmucnroroun i BijOMBarO4n AIMCHICTH y BCiil MOBHOTI 11 MpOsBIB, MHUC-
TEUTBO PO3KPHBAE CHCTEMHICTh CYCHIJIBHUX BIJHOCHH, BiJJ3€PKAIIOE CO-
LiaJibHy MPAKTHKY CBOIO 4acy, WO CBIUUTh MPO HOro MacIITaOHICTH i
YHIBEpCalIbHICTh, PO3KPUBAE HOTO Mi3HaBaJbHI MOTEHIIl. MK TUM yepe3
CBOEPIIHICTh MHUCTEITBA SIK CKJIAIHOI CHCTEMH, CYCIILHO 3HauyIia iHdop-
Mallisi, o-Tiepie, He BUIepIrye 3MiCTinMI/ICJ'Iy MHCTEITBa, [0-/PYTe, BOHa
3aLuI/1(1)pOBaHa crenudiyHUM YMHOM, BIATIOBIJHO 1O CMHCIIOBHX 1 MOBHHX
3aKOHOMipHOCTel MucTenTBa. [i TMPOYHMTAHHS YCKIIA/IHIOETBCS OMOCEPE/IKO-
BaHUM 3acO0OM BiIOMTTS AIHCHOCTI B MUCTENTBI 32 JOMOMOTOIO XYI0XKHIX
00pasiB, SIKi XapaKTepHU3YIOTbCSl CYO'€KTHBHICTIO 3a0apBIIEHHS, CHMBOJIIY-
HOIO 0araTOMipHICTIO, HEOJTHO3HAYHICTIO i 00'€MHICTIO.

Uepes Xymo>kHi 00pa3d MUCTEITBO OCMHUCIIOE TIMCHICTD HE PSMO,
a OMOCEPEKOBAHO, MPOITYCKAIOUH IX Yepe3 CBIIOMICTh MUTIA i CIIO’KHBAYA.
Ocp YoMy MOpaTbHHUHA 3MICT y XyIOKHBOMY TBOPi OCATA€ BHCOKOTO CTY-
MeHs1 CUMBOJTI3alii ¥ abcTpakiii, 3amu@poByeThes y O6araToMipHuX i O6a-
raTo3HavYHUX XyA0XKHIX 00pa3ax, 4acTo BHCTYIIA€ B 00pa3HO-MeTahopuaHin
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¢dopwmi. IIpomec ocArHEHHS CMHUCIY XyAOXKHBOTO TBOPY YCKJIQIHIOETHCS I
THM, IO B 0araThOX BHJAX MHUCTEUTBa (y MY3HIli, apXiTeKTypi, Oesmpen-
METHOMY JKMBOITUCI) CMHUCI HE Mo)ke OyTH BepOasi3oBaHHM, TOOTO ajek-
BaTHO BUPa)XEHHUH uepe3 MOHATIIHI ()OPMU OCMUCIICHHS JIIHICHOCTI.

CMUCIIOYyTBOPEHHSI B XYZ0)KHBOMY TBOP1 TaKOXK HE 3aBEpPIIYETHCS
pa3oM i3 3aKiHYEHHSM aKTy TBOPYOCTI, a NPOJOBXKYETHCS Y CBiIOMOCTI
CHOXKMBAUiB, SKi COPUIMAIOTh BUTBIP MUCTEITBA «IPOYHUTYIOTHY Ta iHTEp-
NPETYIOTh WOr0 BIJIOBIIHO 1O BJIACHOTO CBITOIVISAY, CTYHEHS PO3BUTKY
KyJIbTypH 1 MOpPaJbHOI KyJIbTypH OCOOHMCTOCTI, €MOLIHHOI peakiii, iHTe-
JIEKTYaIbHO-PO3YMOBHX 3/1i0HOCTEH, ECTETUYHOTO CMaKy, XYIOXKHIX YIIO0-
6aHb, IiHHICHOI OpieHTamii Tomo. B pe3ympTaTi XyOOXHIM CMHUCHT iHTEp-
MIPETYETHCS, PO3IIU(POBYETHCS, HAKIAAAIOYHNCH HA CTPYKTYPHI 0COOIMBOCTI
CBIZJOMOCTI CIIOXKHBada MPOYUTYETHCS HEMOBOU B HOTO I[IHHICHIH cHUCTeMi
KoopauHAT (i B CHCTEMi I[IHHOCTEU Ti€l iCTOPUKO-KYIBTYPHOI STOXH, SKii
HaJIeKUTh CHOXKBay). Lle mopojkye BapiaTHBHICTH NMPOYMUTAHHS XyJOXK-
HBOTO CMHCIIy Ta HOro NMPUHLMUIIOBY HEBHUUYEPHHICTb 1 BIJKPUTICTH, IO, Y
CBOIO 4epry, 3a0e3leuye JIOBFOTPHBAje ICHYBaHHS XYA0XKHHOIO TBOPY B
3MIHIOBAHOMY 1CTOPHUKO-KYJIBTYPHOMY KOHTEKCTi. ToMy HEe MOXHa OZIHO-
0iYHO CITpUHMATH MUCTEUTBO SIK LIIOCTPALil0 CYCHUJIbHUX BiJHOCHH CBOTO
qacy, sK pynopa i IiiamaTas MOpaTbHIX HAaCTaHOB, IHAKIIE BOHO 1 BTpavae
BlacHy cnenudiky # XyJOXKHBO-€CTCTHWYHHH CEHC, IEPETBOPIOETHCS HA
171€0TIOTIYHO 3aaHTa)KOBAHE SIBHUIIE, CIIOBHIOETHCSI MOPaJi3aTOPCTBOM.

Sk 3aznHaumB I. I'ere, «...IIIKOM MOJJIMBO, IO TBIp MHCTELTBa
Ma€e MOpajbHI HACHIJKH, ajieé BUMAraTd BiJl MHUTI, 100 BiH CTaBHB IIepen
co00I0 SIKyChb MOpalbHY METy i 3aBAaHHS — IIe O3Hadae IICyBaTh HOTo
mpamo» [5]. 3 iHmoro 6OKy, Opi€HTallis MHCTENTBA SK 3araJibHOBH3HAHI
IIHHOCTI, TaK 1 Ha JyXOBHI MOTPeOM MEBHOTO Yacy € 3amopyKoKw HOro
3HAYYLIOCTI 1 aKTYalbHOCTI B KOHTEKCTI CyCHUILCTBA HA IIEBHOMY 1CTOpHY-
HOMY eTani PO3BUTKY, & TaKOX JUISl JIIOJCTBA B LIJIOMY; CTAHOBHTh OCHOBY
HOro po3yMiHHS 1 31aTHOCTI OyTH HOCIEM 3arajlbHOBHU3HAHUX MOPAIbHHX
i7ieasiB HOpM.

XyInoXHIN TBIp MOXKe IPYHTYBaTHCs Ha 3arajlbHOBU3HAHUX IiH-
HOCTSIX, SIKi MPUUAHATI CYCIUIBCTBOM, a00 Ha iHIUBIAyalIbHO CYO'€KTHBHIN
CBITOTVIAHIA CHUCTEMi MHTI 3 I1HIUBIAYalbHOIO CHCTEMOKO MLIHHOCTEH,
SIKMH pENpe3eHTYE BIACHUH JYyXOBHHH JOCBIJ SIK peajiio, 10 NpPETEeHAye
Ha 3arajbHy 3HauylIicTh. SIK MpaBWIIO, XyIOXHIH TBip BiIOMBa€ 3arajibHO-
BU3HAHI IIHHOCTI dYepe3 NPHU3MY CYO'€KTHBHOTO BHYTPIIIHBOTO CBITY
XYOKHHUKA. Y [ESIKMX BHUIQJKaX MHUTELb MOXE CBIZIOMO NPOTHCTABISTH
BJIACHI MOpANbHI IEpEeKOHAHHS I MIHHICHI OPIEHTHPH THUM, IO YK€ iCHYIOTh
Y CYCHUIBCTBI. Y TaKOMy pa3i BUHHKA€ MUTAaHHA: YU MOXYTb OyTH XyZOXKHI
TBOPH HOCISIMH JIECTPYKTHBHHX iflel, HEraTHBHOTO, aHTUT'YMaHHOTO, aMO-
paibHOTO 3MicTy?
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Un MOXHaA 3a IOMOMOTOI0 MHCTELTBA IPOIAryBaTH TaKi aHTHCO-
mianbHI ¥ aHTUTYMaHHI SBWINA, SK BilfHy, HACWIUIA, arpeciio, 3HEBary Io
ocobucTocTi? SIKIIO 116 MOXKIIMBE, YU € TaKUil TBIp MUCTCUILKUM 1 uu Oyne
BiH BHUKOHYBAaTH BJIACTUBI MHUCTEUTBY (QYHKIII? 3p03yMiio, 10 MUCTELTBO
Ma€ CHUCTEMHI, MOBHI 3aKOHOMIPHOCTI ¥ OILiHKa HOro XyJIOXHBOi JOCKO-
HAJIOCT] 3IHCHIOETHCS, BUXOASAYH 3 (POPMAIBHO-3MICTOBHUX O3HAK: JIOTIKH
(opmu, 3B'SI3HOCTI Ta €HOCTI CTPYKTYPHUX €JIEMEHTIB, FAPMOHIHHOTO CITiB-
BIZIHOILICHHS LIJIOTO ¥ OKPEeMUX YacTHH, OPUTIHAJIBHOCTI 3axyMy 1 Maii-
CTepHOCTI HOTO BTiJICHHS, poOOTH 3 MarepiaJoM Tomo. Y 3B'3KYy 3 MM
BHU3HAYCHHS I[IHHICHOI CHPSMOBAHOCTI TBOPY MHCTEITBA — I BAXIIUBUIA,
ale He €AWHUI KpHUTepid Horo ominku. [IpoTe, Ha Hamry QyMKy, rymaHic-
TUYHO OpPI€HTOBaHE MUCTEITBO 3aBXIM OasyBanocsi W 0Oa3zyeThcs Ha 3a-
TaJbHOJIIOICHKIX HOPMaX 1 I[IHHOCTSIX, BTUIIOE 3arajbHOJIIOICHK] 38 CBOEIO
3HAYYLIICTIO CMUCJIH I 00pa3W, THM caMuM cIpusie 00'¢THAHHIO JIOJCH,
rapMoOHi3alil Mi>KOCOOHMCTICHUX CTOCYHKIB, 3MIIIHEHHIO COIJIbHUX 3B'S3-
KiB, TOOTO BUKOHY€ BaXKJIMBI COIiaabHi QYHKIIIT.

VY BumajKy, KOJM MUTELb 13 PI3HUX MPUYHH CBIZJOMO IPOTHCTABIISIE
BJIAaCHI NEpPEKOHAHHs 3araJIbHONPUUHATHM HOpPMaM 1 NpaBHiIaM, BUHHKAE
mpobJieMa BiMOBIAJILHOCTI MUTIISA, SKa MOXKE PO3IJISAATHUCS Y JBOX ac-
MeKTaX: B acleKTi MmpodeciifHoi BiMMOBiNANIEHOCTI Tepen co0or i CBITOM
MHCTENTBA 32 PIBEHb XYIOKHHOI MAaHCTEPHOCTI Ta B acleKTi MOPAIbHOI
BiNIOBIiJANIFHOCTI Tepen co0O0K W CYCHITBCTBOM 3a 3MICT TBOpIB i TOH
BIUIMB, SKAH BOHM 3IIHCHIOIOTh HAa OKPEeMHX JIoAel i Hapomgw. MopanbHa
BiJINIOBIiJAIGHICTD MUTISI 3yMOBJICHA TIi€I0 CHJIOIO, SKOKO HAJIICHE MHC-
TENTBO, HOTO 3JaTHICTIO BHUKIHMKATH SICKpaBi eMowil i mouyTTd, 3aiiMaTh
TIMOWHHI [IAPH JIFOICHKOT CBIAOMOCTI MMiICBIIOMOTO, IPUBOIUTH B PyX Me-
XaHI3MH €MOIIHHO-MOPAIBHOTO BiTHOIICHHS JIFOJCH 10 MIHCHOCTI 1 caMux
ce0e, akTyani3yBaTu KJIIOYOBI I[IHHICHI YSIBJICHHS i BIZIHOCUHH, B SIKI BKJIIO-
yeHa moguHa. [Ipo Bemuue3Hy CHly MHCTELTBa 3HAIM 1€ JaBHI T'PEKH,
OIIHIOIOYH HOr0 3 TMO3WIi MOpaJbHOI KOPHUCTI ab0 MIKOAW B MpoIeci
BUXOBaHHsI I00POMNOPSAHOTO TPOMaSTHUHA.

AnTHuHUA adopusM Kaxe: «MHUCTENTBO MOM SKIIye HOPOBH» [5].
31aTHICTF MHCTEITBAa BIUIMBATH HA PO3YM 1 MOYYTTS JIFOJEH NOOpe YCBi-
JIOMJTFOBAITH XyIOKHUKHU CePeIHBOBIUYS, KOMIIO3UTOpH 100U Oapoko i [Ipo-
CBITHUIITBA, MUCbMEHHMKU i moetn XIX CT., 3BepTalOuuCh HE TUIBKU 10
CYYacHHKIB, a i 10 MaOYTHIX MTOKOJIHb.

MucrenurBo SIK MOTY>KHA CHJa IparHe BIUIMBATH HA CBIZIOMICTS i
IyX JIO/IeH, 0COOIHMBO B MEPiOAN 3aTOCTPEHHS CYCHUIBHUX BiIHOCHH, KOJIH
HasBHIMH CTalOTh MOpaJbHI HpoTupivus i koHGumikTH. Came TOxi, Biady-
BalOYM MOPAJbHY BiIIIOBiAaIBHICTH, MUTIII HAMAraloOTHCS BiOUTH i OCMIIC-
JUTH y BHUpa3Hii i penbedHid (opMi CYyTHICTP MOPaIbHUX B CYCHUIBHHX
CyNepeYHOCTEN, BU3HAUYNTH BJIACHY TPOMAJICEKY Mo3uIlito. Yacto B cuTyarii
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HEYCTAJICHOCTI, KOHQIIKTY, AWCTapMOHil CYCHINBHHUX BIHOCHH MHTELb
MIPOTHUCTABIISAE BIACHI IEPEKOHAHHS ITOPOYHIN CHCTEMI, BiICTOIOIOUH 11l
n00pa, CripaBeIlIMBOCT], MOPaJIbHOI YUCTOTH, IPOMA/ITHCHKOTO CITY)KIHHSI.
Sk 3ayBakye cyuacHMH MOJBCBKUI pexucep AHmkell Baiina,
pexxucep MoXxe OyTH TOJIOCOM CBOOOIM ¥ TOJOCOM JIFOJIEH, sIKi mo30aBieHi
uiei cobonu. Taka HEMOXWTHAa MOpalbHA IMO3MIIS MUTLS CTa€ OCOOJIMBO
aktyanbHOI0 B XX—XXI c1. ¥V XX cT. Kpn3a TYMaHICTHYHUX I[IHHOCTEH,
KOpiHHI HEPETBOPEHHS B CYCHUIbHIN 1 IHAMBIAyaJbHIH CBIJOMOCTI, CIIpH-
YHHEHI CBITOBUMH BilfHAMH, OYpXJIMBUM HAayKOBO-TEXHIYHHM MPOTPECOM,
PO3BHUTKOM IPOMHUCIIOBOCTI, BIIPMBOM JIFOJIMHHU Bijl NPUpPOIH, BTpaToto bora
1 BipH, HaKJIaNH BiZOWTOK HA 3MiCT, 00pa3HICTh 1 MpoOIEMaTHKy MUCTEIITBA,
Ha I[IHHICHI OPIEHTUPU MUTLIB. MUCTENTBO, SIKE OPIEHTOBAHE Ha 3arajbHO-
3HAYYII JIFOACHKI IMIHHOCTI, CTBEPIKYE iIealn TyMaHi3My, IIOBaru a0
JIFOJICHKOT OCOOMCTOCTI, BUCTYIIA€ HOCIEM BIYHUX JIyXOBHHX 1/1€aJIiB.
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BIBHEC Y COEPI EHEPI'OIIOCTAYAHHA
HA YKPAIHCBKOMY EHEPI'OPUHKY:
KOHKYPEHIIIA CEPBICIB

Llseoxuii B. A.Y, Kocmin FO. ]].2
L2Xapriscokuil nayionansHutl yHigepcumen padioeneKmpoHixi
M. Xapxie, npocnekm Hayku, 14, Ykpaina
E-mail:ishvedkyy@gmail.com, 2irinakosmet@gmail.com

Opsieto 3 BUMor TpeTporo eHepreTnaHoro nakery €C € Biqokpem-
JICHHS JSIBHOCTI 3 MOCTa4YaHHS €HepPropecypciB Bi 1HIIMX BUALT Aisiib-
HOCTI — reHepalii, BUIoOyTKy, nepeaadi, po3noainy. OTxe Ha EHEPrOpUHKY
3’SIBUJTHCS TTIIIPHUEMCTBA, SIKI KYNMYIOTh y BJIIACHHMKIB €HEPropecypcH, a mo-
TIM TPOAAIOTH 1X KiHIEBOMY cnokuBaueBi. [IpoayKT, sIKMil NPONOHYIOTH
MOCTa4yalbHUKH, HE MOXe OYTH yIOCKOHAJIEHHUH (aOCOTIOTHO OAHAKOBUH y
BCiX), TOMY OCHOBHHMH CIOCOO0aMH KOHKYpPEHTHOI OOpOThOM € IiHa Ta
SIKICTB CEpBICY.

Sk moka3ye A0CBiJl poOOTH €HEPrOpHHKY, NOCTa4aIbHUKH TOTOBI
IHBECTYBaTH y [IiJDKUTAI3allil0, PO3BUTOK IPOIAXKHHUX CEpBICIB, Mapke-
TUHT. AJie YHCICHHI MaKpOSKOHOMIYHI Ta PEryJIATOPHI PH3WKH 3HAYHO
YCKJIATHIOIOTH IIi MpoIech. [CHye CymepedHicTh MiX MPOTOJNOMCHAMH IIi-
nsMu peOpMyBaHHS €HEPTrOPHHKY (PIBHICTH YMOB KOHKYPEHIIl, Mp030-
piCTh IisUTBHOCTI) Ta 3aCO00aMU JIEPIKABHOTO PETYJIFOBAHHSI, CIIPSIMOBaHUMHU
Ha 1X BTieHHs. Tak, MexaHi3M MOKIAIAEHHs CIEIialbHUX 000B’A3KIB CTBO-
PIOE acCHMETPHUYHI YMOBH KOHKYPEHINI MiX MOCTadaJbHHUKAMH Ta CIIPHSE
MOHOMOMI3amii pHHKY, 0COOMMBO y moOyTOBOMY cerMmeHTi. HeraTwBHHMi
BIIMB 30BHINIHIX (PaKTOpPiB MOKHA ITOJONIATH, AKIIO Oi3HEC-TpomecH Mif-
MIPUEMCTBA JIO3BOJLSIIOTH MiATPUMYBATH KOHKYPEHTOCIIPOMOXKHICTb, CIIUPar0-
YHCh HAa BHYTPIIIHIA HOTEHIiaJl PO3BUTKY.

IToka3oBoI0 B I[bOMY IUIAHI € KOHIEMIis po3BUTKY OizHecy TOB
«Enepmxi Tpeiin I'pyn» (Openn ETG.ua) — mocravanbHuka, sKuidi 00-
CIIyTOBY€ BEJIMKHH Iyl KIHIEBHUX croxwuBadiB. [lonpu HecnpusATINBI 3MiHI
PETYJIATOPHOTO CEepeNIOBUINA, SKi 3aBaKalOTh BECTH JISUIBHICTH Yy 1O0y-
TOBOMY CETMEHTI PHHKY, KOMIIaHif NPOJIOBXKYE 3aIMIIATHCS yHiBEpCaib-
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HHUM ITOCTa4vaJbHUKOM Ta IPOJaBaTH eHepropecypcu HaceneHH0. ETG.ua €
BEJIMKUM HE3aJIS)KHUM TOCTA4albHUKOM, KU YyTBOPHBCA HE B PE3yJbTaTi
anOanmiHry. 3 2015 p. (3 MOMEHTY BIAKPHUTTS PUHKY) KOMIIaHIS IPALIOE Yy
pO3piOHOMY CErMEHTI Ta € OJHUM 3 HAaMOLTBIINX MOCTAaYalbHUKIB IMPH-
pomHOoro ra3y B YKpaiHi, koHTpomoroun noHax 10 % cermenta B2B. 3
2019 p. 3aiiiCHIOE TAaKOXK TMPOJIAXK EIEKTPOCHEPTii.

OckinbKH OCHOBHOIO (hokyc-Tpynoto kimieHTiB ETG.ua Bu3HaueHO
Manuii cepenHill Oi3HeC, a TAKOXK TOMOTOCIIOIaPCTBA, KOMIAHIS CTPYKTYPYE
BJIacHI Oi3Hec-TporecH came M MmoTpedn mux Kateropiit crokuBadiB. Kom-
TIaHisA TparHe OyTH HepIIrM He3aJeKHIM IPOBalIepOM €HepTii, KW mpo-
Jae eHepropecypcu 0i3Hecy oHmaiH. BimmosimHo, mpioputeTHEME 6i3HEC-
mporecaMu, ki (GopMyrOTh BHYTpIlIHIH moTeHian po3ButTky, a1t ETG.ua
€ HACTYIIHI.

Cmeopennsa €0unozo A0pa uupposux 63acmooliil 3 KiicHmamu.
VYV 2019 p. ETG.ua crBopuna BHyTpimHiii moptan Ha miatdopmi Share
Point, sikuii 103BOJIUB aBTOMATH3yBaTH HU3KY OI3HEC-TIPOLECIB, a caMe:
CTBOPCHHS Ta TOJaHHs 3as{BOK Ha omuiaty, Help Desk, poboty 3 moroso-
pamu (3aBISKM CTBOPEHHIO €JIEKTPOHHOTO PEECTPY), ONpAaLlOBaHHS ae0i-
TOPCHKOT 3a00pProBaHOCTI; 3alOBHEHHS KAapTKHU CIIOXXKMBaya 3 KOHTAKTHO
iHpopMami€ero; CTBOPEHHS KapTOK [OTOBOPIB 3 aBTOMAaTHYHHM 3aBaHTa-
JKCHHsAM BifckaHoBaHux komid. Hapasi ETG.ua mepefinma Ha XMapHHi
CRM. Mu B6agaeMo y IbOMY 3Ha4HI IEPCIIEKTHBH. ATpeCHBHA €KCIIAHCIs B
oOYTOBOMY CErMEHTI HEMOJJIMBa 0e3 cTaHAapTH3allii Ta CHpOILIEHHS Ta-
Kux Oi3Hec-TpoIeciB, SIK YKJIaJaHHS JTOTOBOPIiB, CTBOPEHHS PaxyHKIiB, Ha-
ralyBaHHS MPO 3a00proBaHICTh TOIIO. BpaxoByrouwn, o Majwii i cepeaHii
0i3HeC 3alliKaBJICHI caMe B SKOCTI CEepBICY, 3pY4HI IU(PPOBI MOAETl MPo-
JKy 3[IaTHI CYTTEBO 30UIBIIMTH KITIEHTCHKHUMA TOPTHEb.

Ilepconanizayii npooarcie 3a paxyHoK NpAMUX KOMYHIKauii 3
knienmamu. g iness Oyna Brinena ETG.ua y Bursial perioHanbHOT
Mepexi. [IpuHIMN perioHajJbHUX NMPEJCTaBHULTB HE HOBHU, aKTUBHO BH-
KOPUCTOBYEThCS y pI3HHX BHAax Oi3HECY, HampHKial, OaHKiBCHKOMY.
[Tpore anst eHepromocTadyaibHIX KOMIAHIH BiH BUSBHBCS PEBOJIOLIHHNM,
OCKUTbKHM OULTBIIICTE TMocTadanbHuKiB, HaBiTh Benmukux (['TIK «Hadroras
Tpeiinuary), BracHO Mepexi He MalOTh. [cTOpUYHO perioHanbHi 00rasu Ta
oOyeHepro, a moTiM iX HallaJKH, IO 3’SIBWINCS Ha PUHKY B Pe3yibTaTi
aHOaHJIHTY, 0OCIYTOBYBaIM CHOXKHBAYiB, PO3TAIIOBAaHUX HA MEBHUX TEPH-
Topisix. HoBa KoH(iryparist puHKy /a€ CIOKMBa4deBl MOXKIMBICTb 00paTH
Oynmp-SKOT0 MocTavyajgbHUKa, 9nM 1 ckopuctanacs ETG.ua. Kommanis, 3po-
OMBIIN CHPaBR)XHIO PEBOJIOIII0 HAa PErioHAJPHUX pPHWHKAX, YCIIIIHO Ha-
OJM3MIIacs 10 CIIOKMBaya Ha BIJICTAHb «BUTATHYTOT PYKH». 3a TAHUMH BHYT-
pimrabOoro MoHiTopuHry ETG.ua, epeKTHBHICTh perioHaJbHOI MEpexi SK
MOJIeJTi TIPOIaXKy € JOBOJI BHCOKOIO, aJie HIYKYOI0, Hi>K OHJIAHH-TIPOIaXiB.
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Po3pobka ma éueedeHHa Ha PUHOK HO8UX nPoOykmie. OCKITbKA
Monudikamii eHepropecypciB TEXHIYHO HEMOXKJIMBI, HOBI NPONYKTH IS
MOCTa4YaJbHUKIB — 116 KOMOIHOBaHi Ta CYMyTHI NPOAYKTH, OPiEHTOBaHI Ha
LiHOBY a00 HEIiHOBY KOHKypeHito. [Ipnukinagom KOMOIHOBAaHOTO MPOIYKTY
uinoBoro xapakrepy Bix ETG.ua € npono3utiist A1 HaCeJICHHS: JIITHS LiHa
7,92 rpu/M® mpupoaHoro rasy Ta 8,94 rpu y piunomy mpoaykri B 2021 p.
Kom6iHOBaHMIT MPOAYKT, OPIEHTOBAaHMI Ha HELIHOBY KOHKYPEHI[I0, — Ma-
ket Duel Fuel, sxuii nepenbauae MOXIMBOCTI KyIyBaTH OJZHOYACHO IPHU-
pomHwmii ra3 Ta enexTpoeHeprito. KoMOiHOBaHMI MPOAYKT € iHHOBAIiHIM
JUIL PUHKY, JI¢ BEJIUKI MOCTAa49aIbHUKH-MOHOIIONICTH TPOJOBXKYIOTh Opi€H-
TyBatucs abo Ha TPOJaX HPHUPOAHOTO ra3y, ab0 Ha MPONaX EJIEKTPO-
eHeprii. bararo yHiBepcaabHUX MOCTaYaIbHUKIB MPOTIOHYIOTH 00MABA MPO-
IOyKTH, aje sk okpemi ToBapu. KomMOiHOBaHWI makeT Mae 3HA4YHI Iepc-
MIEKTHUBH, OCKUIBKH € 3pYYHHM CIOCOOOM M KIJIIEHTa KepyBaTH BIIACHUM
€Hepro3ade3NeueHHsIM Ta OB’ I13aHUMHU 3 [IUM BHUTPaTaMu.

[TpuknagoM cymyTHIX MPOAYKTIB € mocinyra « EHepreTuynuii anBo-
Kart». EHepreTyHM amBOKaT — MPEICTABHUK KJII€HTa y MEperoBopax 3
MOMEPEIHIM MOCTaYaIbHUKOM, BiJ SIKOTO KIIEHT Oa)kae MepeiTH Ha 00-
cayroByBanHsa 10 ETG.ua. [locmyra BXOIuTh 10 CKiIaay MakeTHUX IMPOIO-
suniii Oi3Hecy. Tak, y III xBapram 2018 p. xoMmaHis 3amycTmia Tapud
«Bce Brxmoueno» (I'az + Cepeic + I[locTauanns oOmagHaHHS + AIBOKAT).
Ille omun pizHOBHA CcymyTHIX mpoxaykTiB — miarpopma ETG Direct. Cy-
KYyIIHI TPOXYKTH MAlOTh IOJBiiiHe nmpu3HaueHHs. [lo-mepumie, BoHM morimo-
JIOIOTH CTYIIHb NMPOHUKHEHHS Y KIIIEHTCHKI Oi3HEC-TIPOIeCH Ta ITiBHUILY-
IOTh JIOSUTBHICTE KJi€eHTiB. [o-npyre, 3a0e3meqyoTh TOJaTKOBHH TOXi.

Ilpocyeanna. IlocTayanbHUKU B OCHOBHOMY 30CEPENKYHOTHCS HA
yJIOCKOHAJICHH] TIPOJIAYKHUX CEPBICiB, p030YA0BI e(heKTUBHIX KOMYHiKallii
3 KJII€HTaMH, CTUMYJtoBaHHi 30yTy. [IponaxHi cepsicu Big ETG.ua cTpyk-
TypOBaHi MijJi NOTPeOU PI3HUX KIIEHTCHKHX TPYIl: PEriOHaJIbHI MpPEACTaB-
HUIITBA MPALIOIOTH 3 MAJIUM 1 cepe/iHIM Oi3HECOM, TOPriBesIbHI OCTPIBKH — 3
JIOMOTOCIIOJIApPCTBAMH, XaHTEPH — 3 BEJIMKMMHU CHOXHMBayaMH. TakoK KOM-
TIaHis BUKOPHCTOBYE areHTCHKY MEpeXy — TOOTO MepeTBOPIOE KII€HTA Ha
IpoBaiiiepa MocIyr nocradyaibHuKa. Po30ynoBa epeKTHBHUX KOMYHIKaIlii
3 KIJIIEHTOM OXOIUTIOE TaKi HampsMH: KOPUT'YBaHHS JIMITIB (TporpaMmHe 3a-
6esneuenns Bi ETG.ua no3Boisie Kii€HTaM CaMOCTIHHO KOpPHUTyBaTH
JIMITH CHOXHWBAHHS TNPOTAroM J00M); KOHTAKT-IIEHTP; OHJIAWH-KOMYHi-
Kamii. AKTUBHO BUKOPUCTOBYIOTECs 3MI Ta cormiansHi Mepexi. ['aciom PR-
kammanii ETG.ua e: «3apsmkaii cBiit 6i3HeC eHeprocBoO00 010,

Komanona poéoma. AxtuBHE TPOCYBaHHS y PO3IpiOHOMY cer-
MeHTI moTpelye 37aromkeHoi pobotn y komanmax. OCKUIBKH oOpraHiza-
LiffHa CTPyKTypa KoMIaHii moOymoBaHa 3a AMBI3I0HAJBPHUM HPHUHIIUIIOM
(reorpadivHuit IO HA IPENCTABHUIITEA), CTPATETIYHAM 3aBIAHHIM € PO3-
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OymoBa e(eKTHBHOI KOPIIOPATHBHOI KYJIBTYpPH, 3aCHOBAHOI Ha YCBIIOM-
neHHi KopropaTuBHAX HiHHOCTeH. ETG.ua posrisigae B1acHUX MparliBHUKIB
sk ambacalopiB pemyTamii Ta IiHHOCTeW. Pemyrarliss mocTadalibHUKA —
3armopyka J0sUTbHOCTI KITIEHTIB.

TakuMm YHMHOM MOKHA 3pOOUTH BUCHOBOK, IIO YCHIITHICTh Oi3HECY
B cdepi eHepromocrayaHHs BH3HAYAETHCS HAcamIepe] TOTOBHICTIO Mij-
MIPUEMCTB 3aITyCTHTH IPOLECH, CIPSIMOBaHI Ha BUBLILHEHHS! BHYTPIIIHBOTO
MOTEeHLIaly PO3BHUTKY. 3MICT LUX Oi3HEC-TPOIECiB BU3HAYAETHCS CTPYK-
TYpOIO KIIIEHTCHKOTO TopTdens, ToO0To noTpedbamu kimieHTa. OpieHTalis Ha
IHHOBAIliliHY MOZENh PO3BUTKY TAaKOX 3/JaTHA IIOM SKIIUTH 30BHIIIHI 3a-
rpo3u Oi3Hecy.

Jlirepatypa

1. Ogcienko O. B. IlianpuemcrBa-nocrayaibHUKA Ha €HEPreTHY-
HOMY pHHKY VYKpaiHH: HOBI BHUKJIMKH DPETYISTOPHOTO CEPEAOBHIIA.
Egexmuena exonomira. 2022. Ne 10. DOI: http://doi.org/10.32702/2307-
2105.2022.10.18 (mata 3BepHenHs: 20.11.2022).

2. HIeenxuit B. CEO ETG.UA: xak HrpoKy TpaIWIHOHHOTO PBIHKA
crate HoBaropom / delo.ua. 10 rpymus 2020. URL: https://delo.ua/
business/vladimir-shvedkij-seo-etgua-kak-igroku-tradici-376149/ (mara 3Bep-
uennst: 20.11.2022).

HAHOIOHAJIBHI OCOBJIMBOCTI CTUMYJIFOBAHHS
IHHOBAIIMHOI JISAJIBHOCTI

Kocmin M. Vuieepcumem menedacmenmy m. Jlumooe (Opanyis)
Email: mykhailo.kostin@nure.ua

CLIA

— copMoBaHa po3BHHEHA iHPPACTPYKTYpa CIPUSHHS IHHOBAIIISM,
B T.4. HAyKOBi (pOHIM Ta pajad, HAI[IOHANEHA TEXHIYHA aKaJeMis, acomiarlisa
CHPUSIHHS PO3BUTKY HAYKH;

— HaWBaXJIUBIII iHHOBaIIilHI TporpaMu (hiHaHCYE JepKaBa;

— BBeJIeHa OE3KOIITOBHA BHJa4a JIIEH31H HA BUHAXOIW 3a paxy-
HOK OOJDKETHHUX KOIITIB;

— OKpeMi JOCHiTHMIBKI IEHTPH Ta e(PEeKTHBHI BEHUYPHI (OHIU
nepii I’STh POKIB 3 MOMEHTY CTBOPEHHs MOXYTb (iHaHCyBaTucs 3 O1o-
JOKETY KpaiHu;

— 3MIACHIOETHCS MIATPHUMKA MAJHX IHHOBAI[IHHUX OpraHi3aIii, sKki
BIZIOKPEMIJIHCS BiJl BETMKHUX (HipM;
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— IIepKaBHA eKCIIepTH3a IHHOBAIITHUX TMPOEKTIB IMPOBOAUTHCS 3a
paxyHOK JepKaBH;

— IHHOBaWIWHUM OpTaHi3aIlisiM HAgalOThCA IIJIBTH Ha OIUIATY
KOMYHaJIbHUX MOCIYT.

Anonia

— purparu Ha HJIP maiiBumii B cBiti B po3wmipi 3,5 % Bix BBII;

— KpaiHa mepma y CBiTi 3ailicHWIa OyNiBHHUIITBO MICT-«TEXHO-
MapKiB»;

— CTBOpEHA KOPIIOpaIlisi PO3BUTKY TOCIi/IKECHb;

— IIpU 1peM’ep-MiHICTpi KpaiHU CTBOPEHO pajly 3 MUTaHb HAYKH;

— BIIPOBADKYETHCS CTPATETiA iHTENEeKTyami3amii BCi€l AMOHCHKOT
€KOHOMIKH 1 IEpETBOPEHHS KpalHN Ha BUHAXIJAHUKA TEXHOJIOTIH.

3axigna €Bpona

— MPOBOJAUTHCS €UHA IHHOBAIlIHA TMOJITHKA B KpaiHax €Bpo-
COI03Y;

— Ji€ psii MDKHAPOAHUX MPOTpaM 3 PO3BUTKY 1HHOBAIIMHOI IisUTh-
HOCTI;

— cTBOpeHui €auHuii eBpomneiicbkuii iH(opmaniiiuuii LlenTp Ha
0a3i eJIeKTPOHHOTO 3B S3KY;

— 3 Iep)kaBHOrO OrpKeTy (inaHcyeThes 35—45 % Burpar va HIP;

— MiITPUMKa iHHOBAIWHOI TisUTEHOCTI B €BPOCOIO3i 3MIHCHIOETHCS
METOJIaMH, IPUHHATHUMH B KpaiHax 3 PO3BUHEHOIO PHHKOBOIO €KOHOMIKOIO.

Cinzanyp

Ile € yHikajbHE OCTpPiBHE a3idChbKE MICTO-IEpKaBa, IUIOIICIO
707 tuc. kM? 3 HaceJeHHAM 5 MIH ocib, oJHa 3 HAMKpalIMX KpaiH CBiTy 3
onnuM 3 HalBumux BBII Ha nymry HaceneHHs, mo ctaHoBUTH 50 THC. J0I.
CIIA. € BenukAM CBITOBHM (DiHAHCOBUM IICHTPOM 3 HIOPIYHUM HPUTOKOM
iuBectuitiii 6mu3pko 10 mupa mon. CIIA. Hamionansuuii yHiBepcuter CiH-
ranypy 3aiimae 31-me micue B cBiti, a TexHonoriunuii yHiBepcuter Ha-
HBSHT — 73-T€. BijbIIiCTh HAYKOBUX OpraHi3alliil OCHAIIeHa MePIIOKIaCHUM
oOnanHanHsaM. [1lopidHuil NpUpICT KOMITIB HA HAYKOBI JOCIIJKEHHS CTa-
HOBHTH 50 %. Bromker mposigHoro 3BO kpainu cranoButh 1,2 MiIpa J0I.
CHIA. Butparu Ha ocBity ckianaoth Oing 20 % npepxOromxkery, abdo
omuseko 7,8 mupn mon. CHIA. Hanpukian, B Ykpaini 3a 2021 p. Bugatku
Ha OCBiTYy cTaHOBUIH 4,28 % BUAATKIB AEpKABHOTO OIOHKETY.
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Cekuig npo6JieM Oy AiBHUITBA i apXiTEeKTypH

YPA3JIUBICTSD I CTYIIIHb TIOIIKO/UKEHHSI BY IIBEJ/Ib
TA CIIOPY I 1P HAI3BUYAUHUX CUTYAIISAX

Temyn I B2, banina O. 1.2, besknybenro 1. C3, byyenko 1O. 114 Conomin A. B.®
8Kuiscoruil nayionanvhuii yuisepcumem 6yoignuymea i apximexmypu
03680, Kuis, Ilogimpogromcvruii np-m, 31
45. Kuis, HTY Yipainu «Kuiscoxuti nonimexuixunuti incmumymy» in. 1. Cikopcokozo
E-mail: 'galinagetun@ukr.net, 2elena.i.balina@gmail.com,
3i.bezklubenko@gmail.com, “armchairdoc@ukr.net, >andr-so@i.ua

[IpoekTyBaHHs, OyAIBHULTBO 1 eKcIuTyaralis OyniBenb B YKpaiHi
NOB’si3aHi 3 HEOOXIHICTIO BpaxyBaHHS OJATKOBUX OCOOJMBUX HaBaHTa-
JKEHb 1 BIUIMBIB, a caMe: CEHCMIYHUX, Y CKIIJHUX 1HKEHEPHO-TeOIOTIHHUX
YMOBax, Ha Cla0KWUX IPYHTax, MiJpOOJICHUX TEPUTOPISAX 1 MPOCITar0Yux
IPyHTaxX, a B yMOBaX BiiHU 3 Poci€lo mix 9ac pakeTHHX 1 apTHIIEPIHCEKUX
o0cTpiniB i 6oMOapIyBaHp HACEICHUX MYHKTIB — BIUIUBIB BiJ BUOYXIB, BH-
OYXOBHUX XBHJIb, PO3MOBCIOKCHHS TTOKeXk Tomo [1].

Tepuropis YkpaiHu po3raimmoBaHa Ha OKpaiHi MOTY>KHOTO A30p-
cbk0-Cepe13eMHOMOPCHKO- ATIBITIHCHKO-T paHCca3iichbkoro  ceHCMOTEHHOTO
MosICy TUJIaHEeTU. YKpaiHa 3arajoM He HAJIEKHUTh JI0 OCOOIMBO CEMCMIuHO
HeOe3MeYHNX PerioHiB ruiaHeTy. Jlumie B Mexax Tpbox i1 palioHIB BinMiueHi
MaJio- 1 cepeHbOMarHitTyHi (3—6 6aiiB) 3emnerpycu: Ykpainceki Kapnaru
ta Kpumceki ropu, [Tprazos’s.

B Vkpaini s xinacudikarii ceiicMiqHOT iHTEeHCHBHOCTI BHKO PHUC-
ToByeThes 12-OampnHa mkama 3a JICTY b B.1.1-28:2010 «Illxana ceiic-
Mi4HOi iHTEHCHUBHOCTI» [4], sika po3poOsieHa Juis ajanTanii 3 €Bponei-
CBKOIO MakpoceHcMigHOo Tikanoro EMS-98.

[Ikana npu3HavyeHa JyUIs CEHCMOIIOTIB Ta iH)XeHepiB-0y/1iBeIbHUKIB
IIPU TIPOEKTYBaHHI OyaiBeNnb y celicMOHeOe3MeYHnX perioHax i aHaisi Ha-
CHIZKIB 3eMJIETPYCIB, a TAKOX 00CTEXeHI MakpocelcMIuHNX e(eKTiB 3emile-
TpyCiB, BIHOBJIEHHS INapaMeTpiB JKEepesl CEeHCMIYHMX XBHJIb 1 PO3pOOKH
KapT ceficMiYHOTO pallOHyBaHHS TEPUTOPii YKpaiHu.
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Cekuis npobnem 6ydisHuuymea i apximekmypu

OcuogHni monoxenns JCTY b B.1.1-28:2010, sixi TopkatoTscs 00-
CTe)XeHHsI OyaiBeNb 1 CIIOpy[, BU3HAYCHHS iX KJIAaciB ypas3lIMBOCTI Ta CTY-
TIeHIB MOIIKO/KEHb, OIILHO BUKOPUCTOBYBATH NPU 00CTEXKEHHSIX 00’ €K-
TiB OyIIBHUIITBA, MO 3a3HAIM MOIIKO/KCHb 1 PyHHYBaHb IiJ 4Yac arpe-
CUBHHUX [Iifl pOCIHCHKHX BIMCHK Ha TepUTOpii YKpaiHU Ta apTHIEPIHCHKUX 1
paKeTHUX OOCTPiNIIB YKpaiHCHKMX HAceJeHHX IyHKTIB Yy XOAl BiliHH 3
Pociero y 2022 p.

Byoisenvnuii 06’ekm — OyniBis, cropyna pa3oM 3 IPYHTOBOIO
OCHOBOIO Ta IHJKEHEpHHM YCTAaTKyBaHHSM, IHDKCHEPHI MEpexi Ta KOMYy-
HiKaIlii, a TAKOXX 1X KOMIUICKCH 3 IEBHIMH OYy/iBEIIbHUMH Ta BUPOOHUINMU
MOKa3HUKaMU 1 Mpu3HaueHHAM. Ilowkooycenna — TONiS, sIKa TMOJNATAE B
MOPYIICHHI CIPaBHOCTI KOHCTPYKTHUBHUX €JIEMEHTIB TEXHOJIOTIUYHHX I1apa-
MeTpiB OyAiBETHHOTO 00’ €KTA.

Knac ypaznueocmi 06’ckma npu 3emaempycax — Kiacu ypasziu-
Bocti A (migkmacu Al, A2), B, C, D, E, F (migknacu F1, F2) xapakre-
PHU3YIOTh 3JaTHICTh OyJiBesIb YUHUTH OMIp CEHCMIYHUM BILIMBaM 3aJI€KHO
BiJl MarepiaiiB KOHCTPYKIii, MPOEKTHOTO PIBHA CEHCMOCTIHKOCTi, KOHCT-
PYKTHBHOTO PIllIEHHS, SIKOCTI OyniBHULTBA Towto. Haibinpimii ypa3muBocTi
BIINOBIatOTh 00’ ekTH miakmacy Al, HalimeHmriii — minkmacy F2.

Cmyneni nouwtkooxceny — cTymeHi nomkomkess 0, 1,2, 3,415
kimacu(ikyroTs nedopmamii KOHCTPYKIIH MpH 3eMieTpycax 3alieykKHO Bil
Tumy OyniBmi (kam’sHa, 3ami300€TOHHA, CcTaneBa, AepeB’sHa Tomo). Cry-
migs 0 BiAMOBia€e BiICYTHOCTI MOIIKOIKEHB, CTYIIHb BiAIIOBITa€ JETKUM
MTOIITKOKCHHSM; CTYIIiHb 5 — pyHHYBaHHIO/00BAICHHIO.

Jdinzeicmuuni (KinbKicHi) xapakmepucmuku HOuK00)icens: Oib-
uricte —BianoBimae miamazony 56—100 % (MemianbHe 3HaueHHs 75 %); Oa-
raro — BiAmoBigae gianaszony 16—55 % (Memianbue 3HaueHusa 40 %); neski —
Bignosigae gianazony 0—15 % (mexiansHe 3HaveHHs 10 %).

Ypasznueicms — 3natHiCTE 00’ €KTa OTPUMYBATH HEOOOPOTHHI 301 -
TOK, BUMIPIOBaHHUIH BTPATOIO HOT0 BIACTHUBOCTEH (SIKOCTEi) B MOPIBHSHHI 31
CTaHOM JI0 3eMJIETPYCY (BIJHOCHA MOIIKOIKCHICTh OY/iBEINIb PI3HUX KOHCT-
PYKTHBHHUX CXEM IPH OJHAKOBIH IHTEHCHBHOCTI CEHCMIYHIX BILTUBIB).

Obcmedricennsn 00’ckma — TIpoIleC OTPUMAHHS SIKICHHX 1 KUTb-
KiCHUX MOKAa3HUKIB €KCILTyaTaIliifHOT MPUIATHOCTI 00’ €KTa, HOTO €JIeMEHTIB
1 KOHCTPYKIIiH, SIKi XapaKTepu3yl0Th TEXHIYHUH cTaH 00’ ekTa [6].

Texniunuii cman 006°ckma — pPiBeHb BIANOBIIHOCTI KOHCTPYK-
TUBHMX €JIEMEHTIB Ta TEXHOJIOTIYHUX NapaMeTpiB 00’ €KTa BUMOTaM HOpMa-
THBHOI 200 TMPOEKTHOI AokyMeHTarii [5]. Jiaznocmyeanns mexuiunozo
cmany 00’€kma — npoIEC BU3HAYCHHS TA MPOTHO3YBAHHS TEXHIYHOTO CTaHY
00’exta. Monimopunez — HarysI 32 TEXHIYHAM CTaHOM OyJiBEIFHOTO 00’€KTA,
HOro YacTHH, OKPEeMHX KOHCTPYKIii ab0o OCHOB 3 OI[IHIOBaHHAM IX Je-
(dhopmarriii Ta HeCy40i 3aTHOCTI, CTIHKOCTI 1 MPUIATHOCTI JI0 eKCIITyaTallii.
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Ilowkooxncennsa enemenmis 6yoieni — KpeH, OCiTaHHS, TPIIIHHHA 1
3aJMIIKOBI edopmanii Hecydnx KOHCTPYKIIH, SKi BiINOBITAIOTh 3a 3a-
rajbpHy CTIHKICTh OyaiBii a00 criopyau npu 3emieTpyci [6].

IlowiKko0scennn HeKOHCMPYKIMUGHUX eflemenmie 0yoieni — Tpi-
LIMHY, 3aJUIIKOBI 1eopMaliii oropo/KyBajJbHUX KOHCTPYKIIiH, meperopo-
JIOK, III0 HE BiMOBIJAIOTh 3a 3arajibHy CTIMKICTh OyiBIIi IpH 3eMieTpyci,
ayle pyHHyBaHHS SIKUX MOXYTb OyTH NPUYMHOIO TPaBM Ta 3arubedi jirozei i
BUXOJly 3 JIa/ly yCTaTKyBaHH:, KOMYyHIKaIlii Tomo [6].

VY cragmapti ACTY b B.1.1-28:2010 [4] nmaBemeni Tabmwmii 3
kiacamu ypasmuocti A, B, C, D, E, F i ctynensMu nomkopkeHs OyaiBenh
1,2,3,4 15, a Takox ceiicMiyHa IHTCHCHUBHICTH (BiJ Iepmioro Io JBa-
HAAIATOTrO 0aiy), IKi B OCHOBHOMY, BilmoBinaroTh mkam EMS-98.

CelicMiuHa ypa3nuBICTh OyHIiBENb i CIIOPYI Pi3HUX KOHCTPYKTHB-
HUX THUIIB i PIBHIB CEHCMOCTIHKOCTI MOAIIMIOTH HA 6 OCHOBHUX KIIACIB,
CKJIaJICHUX Y TIOPSIIKY 3MEHIIICHHS yPa3JIMBOCTI Ta MMO3HAYCHUX BiJIOBIIHO
A, B, C, D, E, F. Kimacu A ta F, ski BiANOBiIalOTh MaKCUMAIbHOMY 1
MiHIMaJIbHOMY PIBHSIM YPa3iHBOCTI, MOAUIIOTHCS Ha 2 MiJKIAcH 1 MO3Ha-
yaroth Al, A2, F1, F2. Ilpu ananisi ypa3nuBocTi OyaiBesb i BU3HAYCHHI
KJacy iX KOHCTPYKTHUBHOI ypa3jIMBOCTI BPaxOBYIOTh NPaBHIbHICTH (OPMHU
(B T. 4. IPOCTOPOBY CHMETPIiI0), PO3MOILI Mac i JKOPCTKOCTEH, Peryisp-
HICTh, TIOBEPXOBICTh, SIKICTh NMPOEKTYBAaHHS 1 OyIIBHAITBA, 3B’ 3HICTH, ellac-
TUYHICTh, HE3JATHICTE JIO MPOTPECYI0YOr0 OOBAJICHHS Ta iHIII XapaKTepHC-
TUKA (I3UIHOTO CTaHy, a TaKOX eKCIUTyaTamiiHui craH 00’exra. Kiac
YPa3nBOCTI € y3arajJbHEHOIO XapaKTePHCTHKOIO 00 €KTa, 110 BU3HAYAETHCS
eKCIepTaMH MUIIXOM BCEOIYHOTO aHalli3y HachiaKiB 3emierpyciB. Ceiic-
MiYHa ypa3nuBiCTh OyIiBellb, SKi €KCIUTYyaTYIOThCS Y Tepioj, Nepeayrouuil
3eMJIeTpyCcaM, BU3HAYAETHCS B IMpPOIECi macrnopTusamii (BKIOYAYH 1 J1-
HaMiYHy NacHopTH3allilo) 3a0yloBM a00 Ha MIACTaBI IHIIMX CHeLiali3o-
BaHUX JOCIIHKEHb. J[JIsl OI[IHKH IHTEHCHUBHOCTI 3eMJICTPYCIB, SIKi BiIOyJIHCS
HEIOaBHO, OI[IHKA KJIACy YPa3JIHMBOCTI MOLIKO/PKEHUX 1 3pyHHOBaHHUX Oy-
JliBeJIb BUKOHYEThCS IPU OOCTEXEHHI LUX OyiBesib 0e3rnocepeiHbo Mmics
3eMIIETPYCY.

[IpoexTyBaHHS cy4acHUX OYIiBENb i CIOpyn B CeHCMIiYHHMX paiio-
Hax PO3BHMBAETHCS 3a JABOMA HANpsMaMH, SIKi BIATIOBIIAIOTb OCHOBHUM HPUH-
yunam ceiicmosaxucmy, — mpaouyiithumu (IACUBHUMM) 1 cheyianbHumu
(aktuBHnMu) [1-3]. 3a mpaouyiinozo (nacuBHOTrO) ceiicMo3axucty Oyni-
BeNb ISl CHPUHHATTA JOJATKOBUX 3YCHIb, BHKIMKAHUX CEHCMIYHMMHU
BIIMBAMHU, 3I1HICHIOETHCS 301JIBIIEHHS HECYUO1 3AaTHOCTI OCHOBHUX KOHCT-
pyKuii OyniBmi (momepeyHi nmepepizy, apMyBaHHS, BY3JH CTHKYBaHb TOIIIO).
Xapakrtep poOoTH OYyIiBIIi IPU IEOMY HE 3MIiHIOETHCS.

Cneuyianvni 3axo0u noKpauwieHHs celicMocmiiukocmi 0yoieens
(axTUBHI) TOJATAIOTH Y 3HIKEHHI HAaBAaHTaKEHb HA KOHCTPYKITii 32 paXyHOK

77



Cekuis npobnem 6ydisHuuymea i apximekmypu

Monudikarii TMHAMIYHUX CXeM iX pOOOTH. AKmueHuil ceiicmozaxucm oy-
digeny — 1 HOBHU HANPSAMOK, SKHH IOJISTa€ B MPOBEACHHI JOJAaTKOBHX
KOHCTPYKTUBHUX 3aXOJiB JUIA 3amo0iraHHs HEOE3MeYHUX PE30HAHCHHUX
KOJIMBAaHb 1 THM CaMUM 3HIDKEHHS CEMCMIYHMX BIUIMBIB. BiH mocsraerbcs
[UIAXOM BJIAIITYBAHHS CICIIaIbHUX 3B’S3KiB, SKi BKJIIOYAIOThCS a00 BHU-
KITFOYAIOTHCS, BCTAHOBIICHHSAM JAeMII)EpPiB 1 JUHAMIYHUAX TACHTEINIB KOJIH-
BaHb TOIIO [1].

Bynieni 3 BucokuMm piBHeM ceiicmocriiikocti C, D, E — e Oynismi,
3anpoekToBaHi BiamosixzHo 10 Bumor JABH B.1.1-12-2014 «byzniBHHIITBO B
ceiicMiuHMX palioHax Ykpainu» [3] 3 TpaauiiiHUMHK (TACHBHHMH) IPHUH-
OUTIAMA CEHCMO3aXUCTY 1X KOHCTPYKITIi.

Ha naiiBumiomy piBHi F po3ramoByroThcst OYIiBII i3 crieIialbHUMH
(aKTUBHUMH) AHTHCEHCMIYHMMM 3aXOJaMH. BOHU TOBOJATHCS OCOOJIHUBO
MpU CCHCMIYHMX HABAHTAXKCHHSAX 1, SK MPABUIIO, HE PYHHYIOTHCS [OTH,
IIOKM HE BHUXOIATH 3 JIaJly HMPUCTPOi aKTHBHOIO cericMo3zaxucty. byodieni
Koncmpykmuenozo muny F ne moscyms OyTH BUKOPUCTaHI JUISl OLIHKA
IHTEHCUBHOCTI 3eMJICTPYCY.

Knacudghikauyin nowxooicens oyoigens. IlonkomxyBaticts Oyi-
BeJb NOALIAIOTHL Ha 6 cTyneniB d (Bix 0 10 5) B MOPSAAKY 3pOCTaHHS LIKO/M
Ta 3MCHIICHHS 3aJUIIKOBOTO Pecypcy Hecydoi 31aTHOCTi. CTyIeHi MOMIKO-
JDKeHb 1 Kiacugikalis HOIIKOKEeHb OYAiBeNb 3aJIeKHO BiJl CIIOCTEPEKY-
BaHUX e(EKTiB HaBeCHI B TaOmmi 1.

Tabmung 1
CryneHi nomKoIKeHb

CrymiHb Knacudikarris momkokeHb

TIOIIIKO- . Henecyui opsiHI
Hecy4i koncTpyK1ii yHi (apyr AR )

moKeHs d KOHCTPYKLIT

0 [TomkoKEHHs! BiICYTHI
1 [MomrkoKkeHHs BiCYTHI

[MomkoKeHHS BICYTHI
Jlerki momKoKeHHS,
SIKUMU MOYKHA HEXTYBaTH
[ToMipHi MOIIKOKEHHS

2 Jlerki moIKoHKEHHS, 10 3HIKYIOTh
HEeCy4y 3/IaTHICTh Oy IiBIi

3 [TomipHi MOIIKOHKEHHS, Baskki MOIIKOHKEHHS; BUHUKAE
110 TOMITHO 3MEHUIYIOTh HECYdy BIPOTIAHICTD CIIPHYIMHEHHS 30UTKY
30aTHICTh OyAiBiIi XKHTTIO i/a00 370pOB’10 MoaeH

4 |Baxki HOMIKOMKEHHS, cTaH OyxiBmi |/lyke BaXkKKi MOIIKOMIKEHHS.
OMI3BKAI 10 HAATPAaHUIHOTO; Hecyda | BiqMosa, BuXin 3 magy
3[aTHICTh BUYEPIIaHA; YaCTKOBI
oOBaneHHs. Bucoka BiporinHicTh
HIOpaHeHs 1 3arubeni Jioaei

5 |O6BanenHs OyxniBesb Oo0BasieHHs OyaiBenb
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[puknaan, moO UTIOCTPYIOTH MOIIKOKYBAHICTh PI3HUX KOHCTPYK-
TUBHUX THIIB OyIiBeNb 3a HACHIOKaMH IH)XCHEPHOTO aHaji3y MHHYIHX
3emieTpycis, npeacraeieHi B goaatky b JICTY b B.1.1-28:2010 «IlIkana
celicMiuHOi 1HTEHCHBHOCTI» [4]. SIKicCHUI 1 KiTbKICHHIA OIHCH MOIIKO-
JUKCHB, SIKI BIIMOBIAAIOTH PI3HUM CTYNCHSAM 1 XapaKTepHi IS pPi3HO-
MaHITHUX KOHCTPYKTHUBHUX THIIB OyliBeJb, 3MIHCHIOIOTHCS HA OCHOBI aHa-
mi3y ceiicMiuHMX e(dekTiB Ha OyniBeqbHHX 00’€KTax MIpH iX JOCTaTHHO
BEJIMKOMY YHCIIi JIJI 3a0€31eUeHHs IOCTOBIPHOCTI Ta HaIiHHOCTI.

[Ipu3HadeHHs Ta KOpEeryBaHHS IHTEHCHBHOCTI 3eMJIETPYCIB B
VYkpaiHi TpOBOOUTHCS Ha TMiACTaBi MOKA3HUKIB: KIacy KOHCTPYKTHBHOL
ypaznuBOCTI 00’€KTiB OYIIBENFHOTO OTOYEHHS; CTYIEHS IIOIIKOIKEHb
OymiBeTbHUX CIIOPY/; KUTBKICHAX XapaKTepUCTHK, IPUHHATHX Y IIKaJTi.

BucHoBkn. TakuMm 9uHOM, icHYI04i B YKpaiHi HOpMAaTUBHU CEHCMO-
3aXHCTy OyIiBeNb, IOLIBHO BUKOPHCTOBYBAaTH Ta YIOCKOHAIIOBATH IIPU
oOCTexXeHHSX OyaiBeNb i CrOpya, sIKi 3a3HaM TOIIKO/DKEHb 1 pyHHYBaHb
Ii/1 Yac arpecHBHUX BINCHKOBUX JIiH POCIMCHKUX BIHCHK Ha TepUTOPIl YKpaiHu
y 2022 p. aus ouiHku coOiBapTocTi MaitOyTHIX pemnapauiii Bix Pocii mo
BiIOY/IOBI MOIIKOMKEHHUX Oy TiBETBHUX 00 EKTIB.
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o0 IMPOJJABJIIOBAHHS IIVIOCKUX IIJIUT
HEPEKPUTTSA KAPKACHO-MOHOJIITHUX BY/IUHKIB

Aganacvesa JI. B.
Kuiscobruii HayionanvHuil yHieepcumem 0yO0ieHUYmMea i apximexmypu
03680, Kuis, ITosimpogromcokuii npocnexm, 31, e-mail: afanasieva2709@gmail.com

[lepeBaru kapkacHO-MOHOJITHUX OyIUHKIB 00OYMOBJIEHI pi3HOMa-
HITTAM iX 00’€MHO-TUIaHyBaJIbHUX pillieHb 1 KOHQirypauiil B miani. JlocBin
eKCILTyaTaIlil CBIIYHTB, IO KOPCTKICTh MEPEKPHUTTS TAKUX OYIWHKIB BIIIO-
Bifa€ BUMOTaM [iIOYAX HOPMATHUBHHUX HOKyMeHTiB [l]. Ilpm mpomy cumig
3a3HAYUTH, IO ONOPHI 30HM IUIMTH TEPEKPHUTTS B MICIAX CIIMpPaHHSI Ha
BEePTHUKAJbHI CIEMEHTH MOTPEOYIOTh MiJCHIICHHS 3 METOI0 3armoOiraHHs
TIPOAABIIOBAHHIO BHACIIIOK Jii MOMEpeYHUX Ccril. MOXKIMBI TEXHOJOTIUHI
YCKJIa[IHEHHS TIPH apMyBaHHI CTUKOBUX 3’€JJHaHb «IIJTMTa—KOJIOHA» HOTpe-
OYIOTB JOCTIKEHb HANIPY)KEHOTO CTaHy B 30HI CTUKY, a TAKOK BU3HAYCHHS
ONTHUMAJIFHOTO CIIBBITHOIIEHHS TOBUIMHU IUIUTH 1 JOJATKOBOIO apMmy-
BaHH4 ii OIIOPHOI 30HU.

AHaii3 NpoBEJICHUX YHCENbHUX JOCIIKEHb CBIAYMTH, IO 3MEH-
LIEHHS TOBIIMHU IUIUTH NEPEKPUTTS Ha 6,0 CM BUKJIMKAE 301IbLICHHS 30HU
KOHIIEHTpallii CTHCKa4nx HampyxeHb 10 44,0 % [2]. 3a3HadeHi pe3yib-
TaTH YHCENIBHUX JOCHI/PKeHb IaloTh IMIJCTABH BPaxOBYBAaTH OCOOJIMBOCTI
HaNpy)X€HOTO CTaHy B 30HI CTHUKY 1 BH3HAYHMTH JOJIATKOBE IIOIEPEYHE
apMyBaHHS 3 METOIO YHEMOJKJIMBJICHHS ITPOJIaBIIIOBaHHS, BHACTIJOK 3CYBY
IpH JIiT 30Cepe/HKEHOT0 3yCHIIIS Ha TUINTY.

BimnosigHo mo Bumor €Bpokoxy EN1992-1-1 [3] mpomaBiroBaHHS
PO3MIIAAIOTH SIK 3CYB IUIMTH BiJIHOCHO 30HH, IO 3aBaHTakeHa. [Ipu mpomy
30Ha YIIKOJKEHHs «KPUTHYHHI Tepepi3» mMae (GopMmy KOHyca, 10 HaBee-
Huil Ha puc. 1.

UwncenbHi eKCTIEPUMEHTANBHI JJOCTIKEHHS CBIT4aTh, IO PO3IMOILT
CHIIM 3CYBY HEpPiBHOMIpHHUH MO BCiil IIIOIII «KPUTHYHOTO TEepepizy» BHa-
CHIZIOK TOTO, IO 3CYB CYHPOBOJIDKYETbCS KPYTHHUMH MOMEHTaMu. BruiuB
3a3HaueHMX (PAKTOPIB NPHU BU3HAUEHHI BEJIMUMHHU 3CYBY BPaXOBYETHCS KOE-
ditientom P, sxuil € QyHKIIe0 GOPMU «KKPUTHUHOTO MEPEPi3y» I MOMEHTY
BiJl 30BHIIIHHOTO HABAaHTAXEHHs. TakMM YHHOM, pPO3PaxyHKOBE Hampy-
JKEHHS 3CyBY BU3HAYAETHCS 32 OPMYIIOI0:
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PV
VEd =
u;d

ne Vg, — pO3paxyHKOBE HAIPYKEHH: 3CYBY B IEpepisi, O po3-
rsnaetsest; Vg — pospaxyHkoBa cuwia 3cyBy; Uj — JIOBXKMHA KOHTPOJIb-

HOTO TiepuMeTpa Tiepepisy; 0 — cepemns po6oda TOBIIMHA TTUTH B MEXKax
KOHTPOJILHOTO NEpHMeETpa Mepepizy.

Puc. 1. 3araapHa cxeMa NpoJaBJII0BaHHS BHACTIAOK 3CyBY IUIOCKOI IJIUTH
—A Kp-6. Kp7
[ I kp. 100 ]nnm 1

[ - . . 5 |
a Hwa
TUTMTH
min 600 ) L min 600 OCHOBHa apmaTypa
) Kp. 200x200
50/ \s0

A

f) uMchpoea Bick

Puc. 2. ApmyBaHH# IUIOCKOI IVIMTH MEPEKPHTTS B 30Hi NPOJaBJIIOBAHHA

BiamoBisHO 0 BUMOT JiF0YMX HOPMATHBHUX JOKyMeHTIB [1, 3] omip
OETOHHOTO Mepepi3y Ha MPOAABIIOBAHHS CTAHOBUTH:

1
Upg e = 018 k (100p, - f

c

U3
o« ) +0,15,,,

MinHicTh Ha TPOJABIIOBAHHS IUTUTH 3 MONIEPEYHOID apMaTypoOrO B
30HI CTUKY BU3HAYAETHCS 32 (DOPMYIIOIO:
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d
Upd,es =0,750,,  +15 . Ay fger (17ud),

r

ne A, — mioma oJHOrO IEepPHMETPa apMaTypH HABKOJIO KOJOHH,

o crpuiiMae 3ycuiis 3cyBy; d — cepenns po6oda TOBIIMHA TTHTH, MM.

f =250+0,25d < f. . H/mm?,

yod ef yod
TYT S — pamianbHa BiIcTaHb IEPUMETPIB MONMEPEYHOI apMaTypu
HaBKOJIO KOJIOHH.
BpaxoByloun HaBesieHI HepelyMOBH PO3PAaXyHKY Ta pe3yJbTaTH
JOCITITHUX BHUITPOOYBaHb, BCTAHOBJICHO, IO IUIOIIA MONIEPEYHOi apMaTypH,
sIKa 3a1100irae MpoaBIOBaHHIO TUIUTH, CTAHOBUTD:

u,d(vgg 0,750 )

w,tot — !
1Eymd Jef

TakyuM 4YMHOM, KOHIEHTpAIlisl HANpYXXeHb B 30HI CTHKY «Iepe-
KPHUTTSI-KOJIOHA» MOTPEOY€E 0aTKOBOTO apMYyBaHHS JJIsl CHIPUIHATTS BUHHU-
KalOUYUX 3YCHJIb 3CYBY. 3 METOIO 3ar00IraHHs TEXHOJIOTTYHMX YCKIIaJIHEHb B
30Hi CTHKa HEOOXiTHO MPUITHATH HAHOLIBII paIlioHaJBHAN THIT apMyBaHHS —
TIOTIEpeyHi apMaTypHi CTEPXKHi, )KOPCTKA apMarypa, IacTuHu tomo. Okpe-
Moi yBaru noTpeOyIoTh MUTAHHS aHKEPYBaHHS i€l apMaTypH.

B mpaxTuni OymiBHUITBA KapKAaCHO MOHOJITHHUX OYIWHKIB TOIIIH-
PEHO apMyBaHHS 3a3HAYCHHWX CTHKOBUX 3 €JIHAHb JOJATKOBOIO ITOIIEpEed-
HOIO apMaTypolo, KUIbKICTh SKOI BH3HA4YalOTh 3 YpaxyBaHHSIM HaBEICHUX
AQHANITUYHHUX 3aJIe)KHOCTEeW. Pe3ynpraTv ekcnepuMEeHTalbHUX BHUIPOOY-
BaHb, a TAKOX JIOCBIJ EKCIUTyaTallil MOHOJITHHX OYZiBeJb CBIAYHUTH, LIO
MiHIMaJibHa KUIBKICTH IONEPEYHOi apMaTypd B 30HI CTHKA CTaHOBUTH TPHU
MepUMETPH HABKOJIO KOJIOHH.
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MAPKETHUHI'OBI JOCJIJKEHHS Y BY AIBEJIBHIN TAJTY31
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byniBenbHi KoMmmaHii, sIKi X0uyTh 3a0e3neyuTu coOi crabijgbHe
3pOCTaHHA Ta OTPUMATH KOHKYPEHTHI IepeBard, MarioTh IOCITIKYBaTH i
aHaJTi3yBaTH MapKETHHIOBE cepenopuiie. [ ycmixy B OymiBenbHOMY 0i3-
HeCl Ta IiIBUIIEHHS KOHKYPEHTOCIPOMOXKHOCTI OyHiBEIHHOTO MiIIpPHEM-
CTBa HEOOXINHO TOCTiIHE CTpaTeriyHe Ta ONepaTHBHE IUIAHYyBaHHS BHU-
poOHIYO1, KOMEpIifiHOI Ta MapKETHHTOBOI MiSTIPHOCTI OpraHi3amii Ha oc-
HOBI JIOCTOBIpHOi, penpe3eHTaTUBHOI iHpopMalii. ByaiBenbHuil puHOK Ta
PUHOK OyIiBEEHUX MaTepialiB MIBUIAKO 3MIHIOIOTHCS, 3MiHIOIOTHCS BITOJIO-
0aHHS CIIOKMBaYiB, 3 MOMEHTY MOBHOMAaclITaOHOrO BTOprHeHHs P® Ha
TEpUTOPil0 YKpaiHU AesKi NMPOEKTH NPHU3YNHHWINCH YU 3aKPHINCH, alle
3 SIBUJIKCH 1 HOBI mpoekTu. Lli mocrtiiiHi 3MiHM pHUHKY, moTpeba B ajanTarii
JI0 Iiif 00'€KTHBHUX PUHKOBHX (haKTOPIiB, HEOOXITHICTH MOIIYKY CIOCOOIB
LJIECTIPSIMOBAHOTO  PETYJIIOBAaHHS PHHKOBHX IPOILIECIB JAIOTh IMITYJIbC
yJacHHUKaM Oy/iBEJIbHOTO PHHKY AJIsl BUBUEHHS CTAHY PHHKY Ta OCHOBHHX
TEHJICHLIIl HOro PO3BUTKY, 110 JTO3BOJIUTH CKJIACTH a00 CKOPEryBaTH ILUIaH
JisUTEHOCTI OYAIBEIBHOTO IMIIPUEMCTBA Ha TICBHHI Yac.

HapiitHicTh Ta eeKTUBHICTb pillleHb, 110 NPUIMAIOTHCS, ICTOTHO
3ajexaTh B iH(GOPMOBAaHOCTI MPO PHHOK, KOHKYPEHIIO Ta IOBEIIHKY
croxuBaviB. PineHHs om0 GiHaHCOBOT MOJIeNi IHBECTHITIN, CIIeliati3arlii,
¢dopmary Ta qu3aifHy 00 €KTa TPUIMAIOTBCS HAa OCHOBI aHami3y moTped
KOHKPETHUX TepuTOopiil i puHKOBMX TeHAeHIil. OCHOBHY 4YacTHHY TakKoi
iH(popManii HaJar0Th MaPKETHHIOBI JOCIIKCHHS. BOHU BiJirparoTh Bax-
JUBY pOJIb B iH(popMamiiHOMY 3a0e3nedeHH] MeHeKepiB MpH MPUHHATTI
pillIeHb MPAKTUYHO Ha BCIX CTaifAX IHBECTHLIHHOTO IPOLECY, TOYHMHAIOUN
BiJl pO3pOOKH KOHIIEMIIi{ 00 €KTa.

s OyniBenbHOTO MiANPHEMCTBA TOJIOBHE 3aBIAHHS MAapKETHHTY —
1Ie TIePETBOPEHHS KYITiBEILHOT CIIPOMOXKHOCTI KJII€HTIB B PEIbHUH HOIHT
Ha OyniBii, OymiBenbHI mociyry, OyiBeNbHI KOHCTPYKINI Ta MaTepiaau Ta
JIOBE/ICHHsI 1X 710 CrokuBaya (KIHIIEBOTO YHM HPOMDXHOTr0). BupimeHHs
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IBOTO 3aBJAaHHSI MOXIIMBO TiJIbKM IPH HASBHOCTI SKICHOI Ta CBOE€YACHOI
MapKeTHHToBOl1 iH(pOpMalii NMpo KOHKYPEHTHHH IONMUT Ha OyAiBenbHI
00’€KTH, KOHKYPEHTOCTIPOMO>KHICTh 1HIMUX OyIiBENbHUX MiAMPUEMCTB, BH-
MOTH CIOXHBa4iB JI0 XapaKTEPUCTHK 00 €KTIB HEPYyXOMOCTI, BU3HAYaIIbHI
JUI CIIOKMBada XapaKTepUCTHKH OyxiBenb Tomio. Lsg iHdopmaris otpu-
MYETBCSl 32 JIONIOMOTOI0 MapKETHHTOBHX JOCIHIIKeHb. MapKEeTHHIOBUMHU
JOCIIDKEHHSIMH OXOIUTIOIOTBCA (PaKTOpH Makpo- Ta MIKpOCepeNoBHINa, i
OTpHMaHa B TIPOIIEC] TOCHiKEeHb iH(OPMAIlisi BUKOPUCTOBYETHCS IS TIPUHi-
HATTS OOTPYHTOBAHHX pillleHb MIOAO0 BHOOPY LiFOBOTO PHUHKY, HOTO cer-
MEHTYBaHHS, PO3POOKH KOMIUIEKCY MapKeTHHIOBHMX 3aXOJiB, OpraHizamii
KOHTPOJIIO 3a iX BUKOHaHHSIM. OCHOBHE 3aBJaHHS MapKETHHTOBOTO JOCIi-
JDKEHHS — 3HU3UTH HEBU3HAUEHICTh MTPU IIPUUHATTI pPilllCHb.

IcHye Garato BH3HauYe€Hb MapKETHHIOBOTO JIOCHI/DKEHHS B cydac-
Hill HaykoBidl miTeparypi [1, 4, 5, 7]. Hanpuknan, AmeprukaHChKa Mapke-
TUHTOBa acomiailisi (AMA) nae Take Bu3HaueHHS: «MapKETHHIOBI JOCIi-
JDKEHHS € (PYHKIEr0, SKa TOB A3y€ MOKYII 1 CYCHUTBCTBO i3 (axiBieM 3
MapKeTHHTY 3a JOIOMOTOo0 iH(popMallii, IKy BUKOPUCTOBYIOTh JUIsi BH3HA-
YeHHS MapKETHHTOBHX MOIJIMBOCTEH 1 mpobieM 30upaHHA, BiqOWpaHHS i
OLIIHIOBaHHSI MapKETHHTOBHX Mil, CIIOCTEPEKEHHS 32 €(EKTUBHICTIO Map-
KETHUHTY 1 TIOJIMIIEHHS CIPUHHATTS MapKeTUHTY sK mporecy» [2]. [lpun-
[UII0Ba BiIMIHHICTh MapKETUHIOBOTO IOCIIKCHHS BiI MPOCTOro 300py i
aHaJi3y MOTOYHOI iH(poOpMamii 3aJIHIIaeThCsS HE3MIHHOIO — BOHO OpTaHi-
3YETHCS Y BIJMOBIb HA KOHKPETHY MPOOIeMy ab0 KOMILIEKC MPOo0JieM, 10
BHHUKAIOTH Tiepes] (HipMoro, i CIpsAMOBaHO Ha iX BUpimeHHA. [Ipu mpomy
000B"SI3KOBO BPaxOBYIOThCS CTPATErivHi 1[I, HAMIpH, CTaH BHYTPIIIHHOTO
cepenosua GipMu.

B OyniBenbHIH ramy3i MapKeTHHTOBI JOCHIDKEHHS MAaiOTh CBOIO
crenuiky: TeHepaabHa BHOIpKa 4acTO-TYCTO HE TMEPEeBHINYE ACKIIbKa CO-
TEHb OpraHi3amii, o J03BOJISE IPOBOANTH CYLIBHE OCIIKECHHS; CKIIaI-
HICTh HAJNArOPKEHHS KOHTAKTIB 31 CIEI[alliCTAMU PI3HHUX pPIBHIB YIpaB-
JIHHS, SIKI BOJIOAIIOTH BXKJIMBOIO iH(OPMAIIE€I0 PO PUHOK; BEIHUKA KiJlb-
KicTh OyHiBENBHUX MiANPHUEMCTB BHACIIZOK BHCOKOTO ITOJJATKOBOTO THCKY
MIPUXOBYE CBOI peasibHi 00CSIru Ta (iHAHCOBI pe3ysbTaTH, IO NPU3BOAUTH
JI0 CKJIaJHOCTi OTpPHMaHHS JOCTOBipHOi iH(opMarii; BHACTIZOK MIMPOKOTO
PO3TOBCIOKEHHS IPSIMUX 3aMOBJICHb KOMEPIIiHHI OCEPEAHNKH MAOTh Cl1ad-
KW BIUIMB; MapKETHHTOBI JOCIKEHHsI TiICHO TOB s13aHi 3 0COOIMBOCTIMU
OyIiBeIbHUX MPOEKTIB (TPUBATICTH JKUTTEBOTO IUKITY, MICIIE3HAXODKEHHS),
OymiBHHULTBO OyIb-SKOTO 00’€KTy Ma€ 1HIUBIAyaIbHUN XapakTep, M0 MpH-
3BOJIUTH JI0 iHAMBIigyali3amii npodseM; BU3HAYAIBHUM MIPHU BUOOPI Miapsi-
HHUKa € He CTUIbKH SKiCTh pOOIT, CKUIBKH JIOJIaTKOBI YMOBH (KpeauTtH, Oy-
JIBHUITBO «ITiJ] KJIIOY» TOLIO); 3 HIMPOKOTO KOJa NpoOjieM HeMae Heoo-
X1THOCTI TIPOBOJIUTH MAapKETHHIOBI oCipkerHHs [3].
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YKpYITHEHO MapKEeTHHTOBI IOCTIIDKCHHS B OymiBembHiN cdepi
MOYKHA TIOJIJINTH HA IBa OJIOKH:

1. AHaui3 pUHKY TOBapiB Ta IOCIYT, [0 BUPOOIIsie OyAiBeNbHE Mij-
MIPUEMCTBO (MAapKETUHIOBI JIOCHI/PKEHHS! OYAiBEIBHOTO PHHKY, HEPYyXO-
MOCTI, TIOCITYT).

2. IlpocyBaHHs TOBapiB 1 MOCHYr B YMOBaxX KOHKypeHHIl (aHaii3
MapKeTHHTOBHX KOMYHIKallid, BKJIIOYAlOYd CTUMYJIIOBaHHS 30yTy, pe-
ki1amy, PR Tomro).

3a3Buuaii, OymiBeNbHI OpraHizamii 4acTWHY 3alad JOCIiHKCHHS
PUHKY BHKOHYIOTH CaMOCTIHHO, a KOMIUIEKCHI JOCIIIPKEHHS 3aMOBIIIOTH
Cremiai30BaHNM JIOCHITHUIBKAM areHTCTBaM. B ocTaHHiN Wac Ha pUHKY
MapKeTHHTOBHX IOCIHI/DKEHb CIIOCTEPIraeThCs IIBUIICHHS BHMOT 10
SIKOCTI Ta OIEPAaTHBHOCTI PE3YNbTATIB IOCHIMKEHHS Ta 3HIDKCHHS MpHU
LIBOMY BHUTpaT Ha IX mpoBejaeHHsA. KpiM Toro, xapakTepHO HIMPOKE 3a-
CTOCYBaHHSI NPU NPOBEJCHHI MapKETHHIOBUX JOCIHIIKEHb HOBHUX TEXHO-
Jori#i, Tak 3BaHMX NewMR, 1m0 NoB’sA3aHO 3 MOUIMPEHHSM COIIATBHUX
Mepex 1 nmosBoro BigDate (Benmukux qaHux).

Y Merono10Tii MApKETUHIOBHUX JIOCHIPKEHb OYAIBEIBHOTO PUHKY
€ HACTYIHI IPyNU METOJIB: 3arajJbHOHAYKOBI METOAM (CHCTEMHHI aHali3,
CUTYAIlIfHAN aHali3, MPOTPaMHO-LIJIFOBE TUIAHYBAaHHS, KOMIDICKCHHN Mij-
Xim); KOMOIHOBaHi I IPOTHOCTHYHI METOIU (€KOHOMIKO-MaTeMaTHIHE MO-
JIeIMIOBaHHS, IJIOBI irpH); METOIH, 3allyUCHi 3 IHIIUX Taxy3ell 3HaHb, TAKIX
SIK TICUXOJIOTi51, COIIIOJIOTIS, €KOJIOTisl, KBaJIIMETPis Ta iH.

Y MapKeTHHTOBiH HayIl iCHYe JeKiIbka BUIIB Kiacudikamii MeTo-
IiB MapKETHHTOBHX NOCHiKeHb [5—7]. Tak, MEeToau MOMIISIOTH 32 THIIOM
OTpPUMaHHS JAaHUX, B 3AJIEKHOCTI BiJ| CIIOCO0Y NMPOBEIEHHSI MApKETHHTOBUX
JIOCITIKeHb, BiJl METOJIB 300py AaHHX, BiJl OTPUMaHUX DPE3yJbTaTIB J10-
CJIIJPKEHHS, 32 YaCTOTOI MPOBECHHS TOIIO.

Bramuii BuOip MeTomy MapKETHHTOBOTO OCTIMKCHHS € IOCHTh
CKJIaJIHOI0 TNPOOJIEMOI0, Bijl BUPILIEHHS SKOi 3HAYHOI MIpOI0 3ajexkaTh
pe3ynbTaTé gociipkeHHd. He Bci MeToau MOXyTh OyTH OJHAKOBO KOpHC-
HUMH B TOW 49W iHmUWH curyamii. KoxHuil etanm MapKeTHHTOBOTO JOCIi-
JDKEHHSI TOTpe0ye BHUKOPHCTaHHS HaOOpy BIANOBIAHUX METOJIB JOCIi-
JoKeHHs. BuOip TOro um iHIIOTO METOJy CIIijt 3A1HCHIOBATH HAa OCHOBI KOMII-
JIEKCHOTO ypaxyBaHHS HACTYHNHHMX (DakTopiB: LI Ta 3aBJaHHS JOCIHi-
JDKCHHS; HAasBHICTH (DiIHAHCOBUX, TEXHIYHMX, YaCOBUX Ta IHIIMX pECypCiB;
MOJKJIMBOCTI KOHKPETHOI OpraHi3amii; BHUMOTH [0 pe3yibTaTiB JOCIHi-
JDKEHHS; KBaTi(hiKallis JOCHiTHUKA; IEpeBary i HeOJMiKHA KOKHOTO METOAY i
MOXKJTUBICTh HOTO 3aCTOCYBAaHHS.

Jis mpaBuitbHO{ opraizarii i yCHiIHOTO MPOBEIESHHS MapKeTHH-
TOBOTO JOCIHIKEHHS BaXXJIMBO JOOpE OPIEHTYBAaTHCh B JIOCTATHHO IIIH-
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POKOMY CHEKTpi METOIiB MapKEeTHHTOBHX OCITIKECHBb, iX CYTi, MOIIH-
BOCTAX 1 MEXax 3aCTOCYBaHHS.

TakuM 4MHOM, YCHIIIHICTH POOOTH OYAiBEIBFHOTO IiJNPHEMCTBA
06araTto B YOMY BH3HAYA€THCS THM HACKUIBKH SKICHO 1 CBOE€YacHO IIPO-
BOJISITHCS. MAapKETHHIOBI JOCIHIDKCHHS, SKi JONoMararoTb ¢(ipMam ajek-
BaTHO pearyBaTH Ha 3MiHH B MapKETHHTOBOMY CEPEIOBHILI, JAIOTh IOSC-
HEHHs IOBENIHKH CIOXHBA4iB, BH3HAYAIOTh MOXKIIMBI IEPCIEKTHBI PO3-
BUTKY TiJIPHEMCTBA, 3HIKYIOTh PU3UKH TNPUHHATTS HEOOIPYHTOBaHUX
pillleHb TIPH PO3poOLIi MapKETHHIOBUX CTpAaTErii, 103BOJISAIOTH hOpMyBaTu
e(peKTHBHY CHCTEMY MAapKETHHTOBUX KOMYHIKAmid 1 IMITPUMYBaTH Ha
HAJIC)KHOMY DPIiBHI KOMIDIEKC MapKETHHIOBHX 3axoniB. [Ipm mpomy o0co0-
JIMBE 3HAYCHHS MAlOTh NMPAaBWIBHUHA BiOIp epeKTHMBHUX METOMIB JIOCIHi-
JDKEHHS Ta ypaxyBaHHS 0COONMBOCTEH OyIiBEIbHOT Talry3i.
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Jis cTBOpEeHHS BHCOKOSAKICHOI OyamiBeIhHOI MPOAYKIII MOTpiOHA
HasBHICTH TEBHOI KaTeropii BUKOHABLIB (POOITHHKIB), SKi MAalOTh CIeIi-
QJIbHI 3HaHHA 1 MPAKTUYHI HABUYKHU IS e(DEKTUBHOTO Ta 0€3MEYHOT0 BUKO-
HaHHs OyIiBeNbHMX TmpomeciB. Takux BHKOHABLIB Ha3HBAaOTh OyiBelb-
HUMH POOITHMKAMHU. IX pO3pi3HAIOTH 3a (haxoM, CHEIiabHICTIO i KBa-
midikauiero. ®ax OyIiBeIbHOrO MpalliBHUKA BU3HAYAETHCS BHIOM POOOTH,
SIKY BiH BUKOHYE (HaNpUKIIaja, MyJsip, IIOKPiBEJIbHHUK, OMOPSKYBaJIbHUK).

ByniBenmpHI pOOITHUKHM, SAKi MarOTh TEBHHH (pax, MOXYTh CIe-
Liaymi3yBaTHCh Ha BHUKOHAHHI OKPEMHX BH[IB IPOIECIB y MeXaxX CBOTO
¢axy, ToOTO MaTu crneuianbHicTh. Hanpuknaza, mokpiBelbHUK MOXke OyTH
MIOKPIBEITBHUKOM-)KEPCTSHUKOM, TTOKPIBEJIbHUKOM M'SKHX IOKPIBEIb; OIO-
PSADKYBaJIbHAK MOXKE MaTH CHELIaJbHICTh INTYKaTypa, Majsipa, JIMUKYy-
BaJIbHHKA, TAPKETHHKA.

Jus BukoHaHHS OyNiBEeNBHHX TMpoIeciB MOTPiOHI pOOITHHKH 3
PI3HUM piBHEM MiATOTOBKH, TOOTO Pi3HOI KBami(ikalii, ska BH3HAYAETHCS
HasIBHICTIO y pOOITHUKA NIEBHUX 3HaHb 1 YMiHb JUIsl BUKOHAHHS IPUAOMIB i
oriepariiif MeBHOI CKJIaJHOCTI 32 BU3HAUCHHWH Yac 3 JOJepKaHHAIM HOpMa-
TUBHHMX BUMOT IIIOJIO SIKOCTI MPOYKIIii.

[Mokaznukom kBasidikarii poOiTHHKa € iforo kBamidikaiiiHuil pos-
psn, SKU BCTAHOBIIOETHCS BIIOBIAHO A0 TapudHO-KBamidikamiiHOi Xa-
PaKTEepUCTHKH, IO HaBeAEHa A KOXKHOTo (axy i KOXHOTO po3psay B
«EauHomMy TapubHO-KBamidikaniiHOMy NOBIIHUKY poOiT i ¢axiB pooit-
HUKiB. Po3nin: ByniBenbHi, MOHTaXHI 1 pEMOHTHO-OyIiBelbHI POOOTI.
Le#t nOBITHUK MICTUTh XapaKTEPUCTHKH (PaxiB Ta MEPETiK BiJOMOCTEH Mpo
0o0csr HeOOXiTHUX 3HAHBb 1 MpodeciHHUX HABUYOK BiJMOBIIHO 10 3a7aHOI
CKJIaTHOCT] poOiT: poOITHUK MOBHHEH 3HATH TEXHOJIOTIIO MPOIIECY, MpaBmia
1 3aco0M TepeBipKH HOTO SKOCTI, IpaBHiIa TEXHIKM Oe3MeKH i BUMOTH JI0
CTYIICHsI TOTOBHOCTI 1 IKOCTI TIONEPEAHIX 1 CyMiCHUX HPOIIECIB.

IIpucBoeHHs KBamiQikamiifHOTO PO3PSALY BiAOYBAETHCS 3a PE3YIIb-
TaTaMH TepeBipky KBadiikamiliHOIO KOMiCI€I0 3HaHb 1 yMiHb pOOITHHKA,
sIKa TIpH koMY Oepe 10 yBaru TaprdHo-kBatidikaliiiHi BAMOTH O poOOTH,
10 BUKOHY€THCS. B OymiBHHITBI icCHYe mIicTh KBaiikamifHUX pO3pAIiB
(mocTuit — HalBUILKK).
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BesnepepBHe BoockoHaneHHS (GopM 1 METOAIB mpari € OgHIe i3
HaWBa)XXIIMBIIIMX yYMOB EKOHOMHOTO BHMKOPHCTaHHS TPYZOBHX DPECYpCIB,
MiBUINCHHS ¢(DEKTUBHOCTI BUKOHAHHS OY/IBEIIHUX IMPOIECIB Ta SKICHUX
MOKa3HUKIB OyniBesnbHOT nponykuii. dopmu i MeToan mpaumi Ge3nepepBHO
BJJOCKOHAJTIOIOTHCSI Ha OCHOBI BIIPOB/DKEHHS NMPUKIATHUX AOCIIKEHb B
raiy3i ¢isiosorii, ririean i TCuXoJorii mpami, COIIONOTIi i TPYZOBOTO
IpaBa, eproHOMIKH, BUPOOHUUOT eCTETHKH 1 mpodeciiiHol nenaroriky ToImo.

[InanomipHa peanizamis pe3ysibTaTiB WX JOCTIPKEHb 3ilc-
HIOETBCA SIK B3a€MOOOYMOBIICHHI 1 B3a€MO3B'SI3aHMIA KOMIUIEKC 3aXOIIiB
HAyKOBO-TEXHIYHOTO U OpraHi3amiiHO-TEXHOJOTIYHOTO XapakTepy, SKHN
OXOIUTIOE TaKi OCHOBHI HANpPSMU: BIOCKOHAJIICHHS (OopM oprasizamii mpar;
BJIOCKOHAJICHHS HOPMYBAaHHSA W OIUIATH IMIpali; palmioHami3amis poOodmx
MICI[b Ta MiJBUINCHHS OC3MEKHM Mpalli; BAOCKOHAICHHS PEXHMIB 1 yMOB
npalli; MiJBUILEHHS 3arajJbHOTo PiBHS npodeciiiHoi 1 kBamidikamniitol min-
TOTOBKH OY/iBEJIbHUX POOITHUKIB.

Opzanizayia npayi B OyIIBHUIITBI 3aCHOBaHA HA PO3MOIUT 1
Koonepauii npaui BUKOHaBLiB. Po3nozin mpami 31iHCHIOETBCS 32 YMOB JI0-
JICpIKaHHS TI0OTepaliiHOro MPUHIUITY BUKOHAHHS OY/AiBEIbHUX IPOIECIB.
Lle o3Havae, mo OyAiBeIbHUI Hpolec MOAUISETHCS Ha OJHOPIAHI poboui
omepariii, 0 BUKOHYIOTHCS KUTbKOMa pOOITHUKAMH, KOXHHHN 3 SKUX 3IiHc-
HIOE po0oUi MpUiloMH, CKIAJHICTh SIKUX BiAMOBigae ioro mpodecii, cre-
LiaBHOCTI Ta KBaJi(ikarrii.

Koormepanist mpamni mependadae o0'eqHaHHS 3yCHIb TPYIH BUKO-
HaBLIB JJIsl BUKOHAHHA OJHOTO 1 TOTO CaMoOTo IPOLECY UM KOMILIEKCY
B3aeMO3B's3aHNX MporeciB. OcHOBHEMHU (popMamMu Koorepariii B OymiB-
HUIITBI € JIaHKa 1 Opuraja.

Jlanka — 1e HaliMeHIa Tpyla BUKOHABIIB, KUIbKICHUI CKJIaj sSKOi
Mae OOIPYHTOBaHY BHPOOHHYO-TEXHOJIOTIUHY IouiIbHICTE. Jlo ckiamy
JIAaHKW 3BUYAfHO BXOJATH KiIbKa POOITHUKIB OJHIET crierianbHOCTI i 000-
B'SI3K0BO pi3HOI kBauidikarii. Kibka aHOK 00'€IHYIOTBCSA y OpUraau, Ha
YOJIi SKHUX CTOSITh OpUTaIupH — TOCBiM4IeHi poOiTHUKY V un VI po3psay.

KimpkicHuit 1 kBamiQikamiifHuil ckiax JaHOK 1 Opuraj BCTaHOB-
JIIOIOTH 3aJIEKHO BiJ 0OCATiB poOIT Ta CKIAJHOCTI INPOILECIB, MIO BUKO-
HyloThesl. JlaHkoBo-OpuranHa ¢opma opranizauii mpami poOITHHKIB 3a0e3-
Neyye €IHICTh TMPUHIMIIB po3noaiay i koomepauii mpami. IIpu mpomy
JocsiraeThes palioHalbHa AndepeHmianis npami OyAiBeJIbHUX POOITHHKIB
3a YMOB BHKOHaHHS HMMHU POOIT, BJIACTHBHX iXHIiH CHeIlliaJibHOCTiI 1 KBa-
midikariii, Ta 00'eTHAHHA 3yCHIIb TPy BUKOHABINB JUIA 3IHCHEHHS IIPOCTUX
1 KOMIDIEKCHAX POOOYHX MPOIIECIB.

Y OyniBHUITBI HalOiLIBII MOIIMPEH] Creniani30BaHi 1 KOMIUIEKCHI
Oopuragn. CrierianmizoBani Opuranu (OpMyIOTh A BUKOHAHHS BEIHKHX
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00csTiB poOiT, SKi CKIATAaI0THCS 3 OMHOPIIHUX IIPOCTUX POOOUHX MPOIIECIB.
KommnektyroTs 1i Opuramam 3 JaHOK poOITHHUKIB onmHiel 1 Tiei camoi abo
CYMDKHUX crneniansHocTed (Opuraga mapKeTHHKIB, Opurajga MajsipiB), 3a-
raJbHUH KiJIbKICHUH CKIIaJl TAKMX OpHraz ctaHoBUTH 25-30 Jour.

KomrmiekcHi Opuragy GpopMyroTh Al BUKOHAHHS CKIIQJHUX PO-
00uYuX MpOIECiB, KOJM MOTPIOHO 3a0€3NEYUTH TEXHOJIOTIYHY Ta OpraHi-
3alliifHy Y3rOJKeHICTh BUKOHAHHS MPOCTHX POOOYMX MPOLECIB, SIKI CKia-
JIAFOTh KOMILICKCHUIM (CKJIQIHUI) MPOIIEC.

Jo cxiagy KOMIUIEKCHUX OpWraja HajeXaTh JIaHKA POOITHHKIB
pizHOTO (haxy i cmemiampHOCTI. Tak, MpH 3BEIEHHI MOHONITHHX 3aji30-
OCTOHHMX KOHCTPYKIH (POpMYyIOTh KOMIUIEKCHY OpHramy, 10 CKIIaay SKOi
HaJIeXKATh JIAHKK TECIAPIiB, apMaTypHHKIB, OCTOHHHKIB, CIIOCapiB TOIIO,
BUKOHYIOUHMX IIPOIECH BCTAHOBJIECHHSA 1 PO3OMPAHHS ONATYOKH, MOHTAXY
apMaTypH, YKJIaJaHHs OCTOHHOI CyMiIli, MOMIALy 3a OCTOHOM Ta iHIIi
MPOCTI MPOIIECH, SKI OPraHi3alifiHO i TEXHOJOTIYHO B3a€MO3AJICHKHI 1 IMO-
B'sI3aHI €JMHOI0 KIHICBOKO MPOIYKIi€r. KOMIICKTYIOTh KOMILICKCHI OpH-
ramu i3 40—50 poOITHHKIB.

Jns migBuiieHHs e(eKTHBHOCTI IMpali Ta CTYMEHS TOTOBHOCTI
OyIMHKY B I[IOMY a00 HOro OKpEeMHUX YaCTHH iHOJI KOMILICKCHI Opuraau
MIEPETBOPIOIOTh Y OpHTamy KiHIEBOI MPOAYKIii, SKi BHKOHYIOTH BCi Oy-
JiBEIFHO-MOHTaXXHI pOOOTH 1 TpoIecH Ha YacTUHI OyaUHKY abo B IIOMY
Ha 00'ekTi. Taki Opuramu 3a0e3MevyI0Th BUKOHAHHSA HE TIJIBKH KOMIUICKCY
B3a€MOY3TOKEHHUX POOIT, a i BAKOHAHHS CyMiCHUX TIPOLIECIB, IO JIKBiTye
HEeTOPOOKH 1 TMiIBUIIIY€E 3aralbHAH CTYIIHb TOTOBHOCTI 00'€KTa.

OmHAM 3 OCHOBHHX KPHUTEpPIiB OIIIHKH TPYIOBOI MISTIBHOCTI pO-
OITHHUKIB € IPOJYKTHBHICTh Tpalli, sKa Mae HalBaKJIWBIlIE HAPOHOTOC-
M0JIapChKe 3HAYCHHSI.

B OyaiBHULTBI NMPOJYKTUBHICTh Mpalli POOITHHKIB OLIHIOETHCS 1X
BUPOOITKOM (KIUIBKIiCTIO OYyZAiBEIbHOI NPOJYKIII, BUIYIIEHOT 32 OJUHUIIO
4yacy — 3a TOJMHY, MPOTATOM POO0UYOI 3MIHU TOIIO — B OJAMHUIIIX BHMIPY
npoxaykuii abo B TPOIIOBOMY OOYHCIICHHI), BIJHECEHHM JI0 CEPEIHBOTO
CKJIaJly BUKOHABIIIB, SKi OyIM 3alfHATI BHPOOIEHHSIM MPOIYKINI IPOTATOM
Ti€l caMOl OAWHUIIL Yacy:

\
P=—, @)
t-n

ne P — Bupo6irok Ha 1 roguHO-roquHy (JIFOMUHO-3MIHY), OJHHHII
BuMipy npoxykiii; V — o6¢ar po0it, BUKOHAHWM NpU BUPOOJIEHH] MEBHOT
KiIBKOCTI Mpoxykuii 3a Bu3HAueHmil yac, Mm%, T, mT.; { — daxTHuHO BH-
TpadeHUH Yac Ha BHUPOOJIEHHsS MEBHOI KUNBKOCTI MPOAYKLil; N — cepemHs
KUJIbKICTh BUKOHABIIIB.
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PiBeHp NPOAYKTHUBHOCTI Tpami MOXHA TaKOX OXapaKTepHU3yBaTH
BHUTpaTaMH Tparli (JFOOUHO-TOIWH;, JTIOIWHO-3MIH) Ha OJUHHINO OyIiBeib-
HOT IPOAYKILii — TpyHoMicTKicTrO oxuaunii mpoaykiii (Q).

Q - Bennuuna, oOepHEHA JO MOKA3HUKA MPOJYKTUBHOCTI Mpail,
BH3HAYAETHCS 32 (POPMYJIIOIO:

Q=—, @

abo (3 ypaxyBaHHsiM Bupasy (1):

Q=tn. ®)

[TposyKTHBHICTH Mpali Ta TPYJOMICTKICTh OJAWHUI MPOAYKIIT —
IIe BeTMYWHU 3MiHHI, SKi 3aJIeKaTh BiJ KBatiikallii BHKOHABIIB, CTYICHS
iX O3HAaHOMJICHHS 3 TEXHOJIOTI€I0 IPOIECY, TOCKOHAIOCTI TEXHIKH IpO-
1IeCy, MICIIEBUX YMOB BHPOOHHUIITBA, BIUIMBY MOTOJHO-KITIMATHYHUX YHH-
HHUKIB TOIIO.

Po3pi3HsatoTh (akTHyHI, TJIAHOBI 1 HOPMATHBHI MOKAa3HUKH IIPO-
JYKTHBHOCTI TIpalli.

®DakTHYHY TPYAOMICTKICTH i BUPOOITOK pO3PaxOBYIOTh Ha OCHOBI
(aKkTUYHUX BUTpAT Tpami i 9acy Ha BUKOHAHHA BHUPOOJCHOI OymiBeIbHOT
MIPOTYKITii.

[T1aHOBI TMOKAa3HUKU TPYMOMICTKOCTI 1 NPOJYKTUBHOCTI BU3HA-
YaloTh 3 ypaxyBaHHSAM IEPEBUKOHAHHS BUPOOHUUNX HOPM, SIKI OYIKYIOTHCS.

HopmaTtuBHa TpPYIOMICTKICTH 1 IpPOJYKTUBHICTH Ipami po3pa-
XOBYIOTbCSI HA OCHOBI JIIFOYMX BUPOOHUYHMX HOPM BHUTpAT 4acy Ha KOMILIEKC
OymiBeNbHHUX TIPOLECIB, HEOOXITHUX UIS BUPOOJCHHS BiIMOBIAHOI OyIi-
BEILHOI MPOTYKITii.
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Jlorictuyni cucremu (JIC) B OyaiBenbHiit iHmycTpii mpezacras-
JISIIOTh COOOK0 CYKYIHICTh B3a€MOIIOB’SI3aHUX €JICMEHTIB, MIX SKUMH iCHYE
NEBHUH CTOXaCTHYHMH 3B’130K. BoHM (DyHKLIOHYIOTH B YMOBaX 4iTKO BH-
paskeHOI HEBU3HAYCHOCTI, TypOYJIEHTHOCTI 30BHIIHBOIO CEPEIOBHIIA, KOH'IOHK-
TypH PUHKY, ITOCTIHHOTO ITiIBUIICHHSI BUMOT CIIOKHBAYiB, 1 U X poboTn
xapakTepHi Bumaakosi mporecr. JIC XxapakTepu3yeTbesl CIeU(igHIM Pi3HO-
MAaHITTAM 3B’A3KiB MK ii CTPYKTYpHHMH €IEMEHTaMH, HEOJHO3HAYHICTIO
AJITOPUTMIB MOBEIIHKM NPU Pi3HUX yYMOBaX, HasBHICTIO 3BOPOTHHX 3B’S3-
KiB, BHITQJIKOBHX BIUTUBIB Ta 30ypeHb, KOPEIAIHIM BIUIMBOM MiX BEJH-
KOIO KiJIBKICTIO MapaMeTpiB.

Sk ckJIagHuMi TEXHIKO-eKOHOMIYHMI 00’eKT, JIC mianaeThes BILTUBY
LIMPOKOTO CHEKTPY PI3HOMaHITHOI KUIBKOCTI (DakTopiB, IO MOXKYTh
3MIHIOBATH 11 XapaKTEPUCTUKH, 3HWKYIOUH M MiJBUIYIOYH ePEKTUBHICTD
CHUCTEMU Ta TOKa3HUKM 11 HaJilHOCTi. 3BiJICH BHILIMBAE aKTYaJIbHICTh
BCTaHOBJICHHS HOBOTO KPHUTEPIIO UIA OIIHKHM HAIIHHOCTI CKIaIHHX JOTic-
TUYHHUX CHCTeM Takoro BHAy. Kputepiem abo y3arajabHEHHM ITOKa3HUKOM
HaJIHHOCTI JIOTICTUYHUX CHCTEM IIOBHHHA CIYI'yBaTH JAesKa Mipa, KOTpa
Morina 01 OyTH XapaKTEPUCTHUKOK CTYICHIO MOUITBHOCTI 11 3aCTOCYBaHHS 1
KUTBKICHO BUSIBISLIA O CTYIIHB 00’ €KTHBHOT MOXKJIHMBOCTI BUKOHAHHS CHC-
TEMOIO 3aJaHUX (YHKIIH B 33JaHUX peallbHUX YMOBax OYIiBEILHOTO BH-
pobuunrea. Haniiinicts JIC HeoOXiJHO OLIHIOBATH HE TiJIBbKM 3a 1X BHYT-
PILIHIMYU BIACTHUBOCTSIMH (HAAIHHICTIO €JIEMEHTIB, CTPYKTYPHOK CXEMOIO),
ale W 3a IHTEerpaJibHUMH MOKa3HHUKaMHu pIiBHA e(pEeKTUBHOCTI (yHKIiO-
HYBaHHS [TPU BUKOHAHHI KOHKPETHHUX ITOCTABJICHHX 3a/]ad B PEAbHUX YMO-
BaX BUPOOHHMIITBA 3 ypaxyBaHHSM KOHKPETHHMX BHMOI' CHOXHBaua. B 3a-
rajnbHOMy BUnanky epekr Gpynkuionysanns JIC € po3MipHOIO BEMMIMHOK Y,
ane ii MoxHa mnpesactaeutu y Oesposmipromy surisig (Yo), mpowop-
MyBaBIIK Y BiHOCHO MaKCUMaJbHOTO KOPUCHOTO €PEKTY Ymax, TOOTO:

Y=——. 1)
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V3aranbHeHUi MOKa3HUK HaMiHHOCTI R crucTeMu B boMy BUTIAKy
TIPE/ICTABIAIOTH K IMOBIPHICTh OTPMMAHHs KOPUCHOTO epekTy Yo B JCAKUX
" 14
Mexax [ Vo, Vg |, T06TO:

R=P(y) <Y, <yj). @)

CrocoBHo JIC MOXHa BHIUTMTH JBa acleKTH HAAIHHOCTI — BHYT-
pimmHi 1 30BHIMTHIA. BHYTpImIHIN aclieKT cToCyeThCsl HaIiHHOCTI €JIeMEHTIB
cUCcTeMH 1 CTymeHs 00’€KTUBHOI MOXJIHMBOCTI i 0e3BiIMOBHOro (hyHK-
LIOHYBaHHA TPH BUPIIMICHI ITOCTABICHUX ITIepel HEI0 3agad. 30BHIIIHIN
aCIeKT HaJIHHOCTI BifoOpaXkae B3a€MOJIIO EJIEMEHTIB CHCTEMH i3 30B-
HIIIHIM CepefoBHUINEM, TOOTO peajbHI MOMIIHMBOCTI IOCSATHEHHS METH B
KOHKPETHUX BUPOOHUYUX YMOBaX.

HagiifHiCTh JIOTICTHYHUX CHCTEM OYHiBEIHHOTO BHUPOOHHUIITBA B
OCHOBHOMY IPOSBIIETHCS B IX PE3yJIbTATHBHOCTI Ta €KOHOMIYHOCTI JOCAT -
HEHHS KiHIEBUX pe3yJIbTaTiB (YHKIIOHYBaHH:], a TOMY Yy BiIIOBIZHOCTI 0
BHMOT CHCTEMHOTO IMiAXOXy HEOOXiTHO BpaXxOBYBaTH il MicIe i poilb B
CUCTEMI IHIIUX XapaKTepUCTHK eeKTHBHOCTI (yHKuIioHyBaHHS. OCKUIBKH
e(CKTHBHICTh CHCTEMH BHU3HAYAETHCA TOJIOBHHM YHWHOM 11 HAAiHHICTIO,
MPOJYKTUBHICTIO Ta EKOHOMIYHICTIO €KCIUTyaTallii, To Mojienb (hOpMyBaHHS
KiHIIeBOTO pes3ynbrary JIC, sk BHIaKOBOI CHCTEMH, MOYKHA TPEICTABUTH Y
BUTJISI:

A = AHIIE, 3)

ne A — momis, ska o3Hayae OTPUMAHHS JIEAKOTO KIiHIIEBOTO pe-
synerary ¢yukiionysanus; H, I, E — nonii, ski 03Ha49af0Th BiAMOBiIHO
HATIHHICTH, IPOXYKTHBHICTh Ta EKOHOMIYHICTh CHCTEMHU.

XapakTepucTHKaMu KOXHOI i3 Bumaakosux moxpid 4, H, I, E ¢
IMOBIPHICTh 30€peXeHHsI MEBHUX YMOB, IIO0 XapakTepU3YIOTh I 3 TOYKH
30y BiAMOBITHOCTI 10 3aJITaHIX BHMOT.

Ha ocHoBi Moeri (3) MoXKHa 3arucaTu:

P(4) = P(A/HIIE)- P(H)-P(I1/H)-P(E/HII), )

ne P(A) — nosHa iMOBIpHiCTb OTpMMaHHS KiHIEBOIO PE3YyJIbTAaTy
(YHKIIOHYBaHHS CHCTeMH (y3araJlbHeHWH ITOKa3HUK €(QEeKTHBHOCTI CHC-
TEMH);

P(A/HIIE) — ymMOBHa iMOBIpHICTh OTPUMAHHS KiHLIEBOTO PE3YJIb-
Taty ¢yHKuioHyBaHHA JIC, BH3HAYEHOI NMPH yMOBI, IO CHCTEMa € HamIii-
HOIO, TPO/TyKTUBHOIO 1 €KOHOMIYHOIO;

P(H) — imoBipHicTh 6€3BiIMOBHOTO (DYHKI[IOHYBaHHS CHCTEMH i3
3aJ]aHUMH TTIOKa3HUKaMH SIKOCTI (y3arajJbHEeHHH MMOKa3HUK CHCTEMN);
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P(II/H) — ymoBHa iMOBipHicTh 3a0e3MeYeHHs MPOAYKTUBHOCTI
CHUCTEMHU 332 YMOBH, IIO CHCTeMa Oe3BiIMOBHO (YHKIIOHYE i3 3aJlaHUMHU
MOKa3HUKAMU SKOCTI (y3arajJbHeHHUH MOKa3HUK MPOIYKTUBHOCTI CHCTEMH);

P(E/HII) — ymoBHa iMOBipHICTh 3a0e3eYeHHsT €KOHOMIYHOCTI
CHCTEMH 3a YMOBH, III0 BOHA HaMiifHA i IPOXYKTHBHA (y3arajJbHEHHUH II0-
Ka3HUK €KOHOMIYHOCTI CHCTEMH).

Amnairiz Bupasy (4) cBiguuTh mpo Te, mo HaxidHicTh JIC € BU3HA-
YaTbHOI0 KOMITOHEHTOIO, sIKa BXOAWTH B yCi CKJIAZIOBI O3HA4YeHHS e(ek-
TUBHOCTI 1 BUCTYIA€E B SIKOCTI 0e3yMOBHOTO (hakTopy e(heKTUBHOCTI JIOTiC-
THYHOT CHCTEMH, BU3HAYEHOI y3aralbHEHUM MokasHukoM Haxiinocti P(H).
Mpu P(H) = 0 inmi cknamosi epexruBHocti CTC BTpauaroTh CBOE 3HA-
yeHHs, OCKinbky 1pu upomy P(A4) = 0.

HagiitricTs JIC, gx moxito, MOXHA MPEICTABUTH Y BUTIIAII:

H=HCQ, (®)

ne C — nofisl, sika 03Hayae 30epeKeHHs apaMeTpiB, BU3HAYAIOUHMX
CTaH CHCTEMH B 3aJaHUX MEXaX MPOTArOM 3aJaHoro dacy; @ — momis, 1o
BH3HAYa€e (PaKT IKICHOTO BUKOHAHHS CUCTEMOIO 3aJaHUX (PYHKITii.

3a aHajoriero i3 (4) MOXKHA 3aITUCATH:

P(H) = P(H/C®)-P(C)-P(®/C), 6)

ne P(H/C®) — ymoBHa iMOBipHiCTH G€3BiJMOBHOrO (yHKIIiO-
HYBaHHSI CUCTEMH, SKa BH3HA4Y€Ha 3a yMOBM 30€peXEHHS 3aJIlaHOTO PiBHS
TEXHIYHOTO CTaHy €JIEMEHTIB CHCTEMHU 1 BHUKOHAHHS CHCTEMOIO 3a/laHhX
¢yuxuiit; P(C) — imoBipHicTh 36epekeHHs 3a1aHOro TexHiuHoro crany JIC
nporsirom 3ananoro wacy;, P(@/C) — ymoBHa iMOBIpHICTH BHKOHAHHs
CUCTEMOIO 3aJaHnX (YHKIIH, BU3HAYEHOI 32 YMOBH 30€peKeHHS 3a/IaHOTO
TexHIuHOro crany enemeHTiB JIC.

CkiaioBi eneMeHTH BHpa3y (6) € QYHKISIMH TEXHIYHOTO CTaHy 1i
€JIEMEHTIB 1 ITOBHHHI OYTH T'OJIOBHUM O0'€KTOM B IJIaHI BUPIIIEHHS 33/1a4
110 3a0e3MeYeHHI0 HaAIHHOCTI JIOTICTHYHUX cucTeM OyiiBenbHOI iHmycTpii,
a METOIM BU3HAYCHHS ITOKAa3HUKIB HaJIHHOCTI JIOTICTUYHHMX CHCTEM IIO-
BUHHI 0a3yBaTucs Ha pealbHUX MOJEIIX HagiiHocTI KoHKpeTHOI JIC 3 ypa-
XyBaHHSM 11 e()eKTHBHOCTI, CTPYKTYpHOI CXeMH HaJiiHOCTI, B3aeMoii exe-
MEHTIB CHCTEMHU Ta KOPEIALIHHMX 3B’sI3KiB MIX HUMH . OCKUIBKH BUpa3u
(3-6) omucyroTh HafgilHiCTh cHcTeMH y GopMi MOAIH, TO X MOKHA TPHIA-
HSTH 32 OCHOBHHMH aHAJIITUYHUH 3amiC CTPYKTYpHOI cxemu HaxiHocTi JIC,
a i aHamiTHYHY (QOPMY NPENCTABUTH SIK CHCTEMY 3 TOCIIZOBHUM 3 €]I-
HaHHSM €JIEMEHTIB Yy BHIUIA1 TOOYTKY BHITQIKOBHX ITOJIIH:
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N A
P(A) =P Pl ——|, 7
(& =P P| 2t @

ne P(A) — iimoBipHicTh 6e3BiaMoBHOro (GyHkuionysanHs JIC mpu
BHKOHAHHI TIOCTABJICHOI 33/1a4i Ta 33J]aHOMY PiBHI ¢(pEKTUBHOCTI;

P(A1) — imMoBipHicTh 6e3BiAMOBHOTO (QYHKIIOHYBAHHS EJIEMEHTY
JIC j = 1 abo iMOBipHicTh 30epexeHHs yMOBH HOro po6OTO34aTHOCTI IIpH
BUKOHAHHI IIOCTABJICHOT 3a/1aui;

P(Aj/A1, A2, ..., A1) — ymMOBHa iMOBIpHICTh 30epeXkeHHs j-i yMOBH
pobBoTo3aaTHocTi a60 6e3BiAMOBHOro0 (GyHKIiOHYBaHHA j-ro enementy JIC,
sIKa BU3HAYAETHCS 32 YMOBHU 0€3BiIMOBHOTO ()YHKIIIOHYBaHHS BCIX ee-
MEHTIB BiJ MIEPLIOTO 10 j-ro, 3’€HAHUX MOCIII0BHO, Ta 30€pEKEHHs BCiX
YMOB POOO0TO3/1aTHOCTI JIOTICTHYHOT CUCTEMH.

CKIagHICTh OIIHKH CTOXAaCTHYHMX B3a€MO3B’SI3KIB MK CKIaIO0-
BuMmH Bupady (7) Ta iX BIUIMBY Ha IMOBIpHICTH 0€3BiIMOBHOrO (YHKIIIO-
nHyBaHHsa JIC B yMOBax BHPOOHHMITBA NMPHU3BOAUTH [0 IEBHUX PO3pPaxyH-
KOBUX TIpoOJieM, a TOMY HaWOUIbII AOIUIBHUM 1 €()EKTUBHUM IHCTPY-
MeHTOM omiHkH HamiiHocTi JIC € BHKOPHUCTaHHS METOIIB CTATHCTHYHOTO,
IMITAIIIfHOTO MOJEIOBAHHS Ha OCHOBI IMOBIPHICTHO-(iI3MYHHUX Ta IMO-
BIpHICTHO-CTATHCTHYHUX MOJENICH HaIiHHOCTI OKPEMHX EJIEeMEHTIB Ta
CHUCTEMH B LIJIOMY i3 ypaxyBaHHsIM MiHnuBoi ctpyktypu JIC npwm ii
(YHKIIOHYBaHHI, KOPEIAMIHNX 3B’sA3KiB MK il elIeMEHTaMH Ta yMO-
BaMH pOOOTO3JATHOCTI CHCTEMH, aHaJi3y MPOLEeCciB POPMyBaHHS MOKA3-
HUKIB HaIIIHOCTI 3aJIe’KHO BiJ] 33JaHIX YMOB pOOOTO3aTHOCTI Ta piBHSA
e(heKTUBHOCTI.

Takum 4WHOM, TP BH3HAYCHHI HAJIMHOCTI JIOTICTHIHHUX CHCTEM B
peaJbHUX yMOBax OyaAiBeNbHOI IHAYCTpii, HEOOXIIHI MPUHIMIIOBO HOBI Me-
TOJH Ta MiJIXOIH, sIKi O BpaxoByBalM crielu(iKy CTPYKTYpH 1 11 TOBEHiHKH
3aJIe)KHO Bijl BUKOHYBaHUX (DYHKIIiH, yMOB eKCILTyaTalil, pU3MKiB 1 T. II.

IIpr BU3HAYeHHI HAIIIHOCTI JOTICTUYHUX CHCTEM BAXIWBI HE
TIIBKH TPUYMHHO-HACIIKOBI OMUCH 1 TOSCHEHHS MOBEIIHKH 1 OKPEMHX
€JIEMEHTIB, aje i y3arajbHeHa KapTHHA Mepexo/ly CUCTEMH 3 OJJHOTO CTaHy
B ApYTHuii, TOOTO OLIiHKA SKOCTI (QYHKIIOHYBaHHS 1 piBHS €()EeKTHBHOCTI.

Oxkpecneni 3amadi i cnenudika omninku HaxiHOCTI JIC mpumyc-
KalTh PO3POOKY BIATOBIMHUX MOJEICH HAJIMHOCTI Ta METOJIB BH3HA-
YeHHs 1 MPOTHO3YBaHHA MOKAa3HHUKIB HATIHHOCTI JIOTICTUYHUX CHUCTEM Ha
BCIX CTalifiX IX JKUTTEBOTO IMKIIy. BUpileHHs 3a3HauyeHUX NpodiieM Ta
BIIPOBQ/KEHHS iX KIHIIEBHX PE3YJIbTATiB JO3BOJHUTH CYTTEBO PO3IIUPUTH
PaMKH 3aCTOCYBaHHS JIOTICTUKM B OyaiBenbHIM iHmycTpii, chopmyBaTH
e(eKTUBHI CTPYKTYpH MO JIOTICTUYHOMY KE€PYBAHHIO HAJIHHICTIO CHCTEM,
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JaCTh MOXKJIMBICTH YCHIIIHO peayi3oBYBATH YIPABIIHCHKI PillICHHS, BUPi-
IIyBaTH TMPOOJIEMU MO MminBUIICHHIO HajiitHocTi JIC, 1m0 CYTTEBO BILIH-
BaTHME Ha IHTErpajbHI €KOHOMIiUHI Pe3yNbTaTH HiSIBHOCTI JOTICTHYHUX
CHUCTEM.
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Cekuist npo6sieM TEXHIKH i HOBUX TEXHOJIOTiM

QUALITY CONTROL FOR ALUMINIUM FOIL PRODACTION

Meleshko I. A.%, Nazarova O. S.2 Makovskyi V. O.3
Zaporizhzhia Polytechnic National University
Zaporizhzhia, Zhukovskogo 64,Ukraine
E-mail: tiameleshko@gmail.com, 2nazaroval6@gmail.com,
Svladmakovscky@gmail.com

There is a large amount of research that is directly related to the
production of aluminum and aluminum products. This is due to the
complexity of the technological process [1, 2], on the one hand, and the
rather wide use of aluminum products in various industries and economy,
on the other hand.

The aim of the article is to investigate the basic principles and
methods of quality control in the production of aluminium foil. Considerable
attention is paid to the comparative characterization and analysis of quality
control features depending on the type and purpose of aluminium foil.

Aluminium foil is widely used in many areas of various industries
and is indispensable in everyday life and construction. It is achieved by
rolling aluminium ingots at different temperatures, which results in the final
shape of the product. Foil is non-corrosive and highly impervious to gases
and vapours. Foil has a high degree of resistance to chemicals and static
electricity. Foil has thermal insulation properties.

According to its type and purpose, aluminium foil is mainly
divided into three categories: cold-rolled foil (food foil); aluminium foil for
technical purposes; aluminium foil for capacitor production.

Aluminium food foil is now a sought-after product in many areas:
for packaging foodstuffs such as coffee, confectionery, sauces, spices, tea;
for baking, freezing various foods, as a sealed package for various cooked
meals [3].

Quality control of food foil. Foil is received in batches. A batch
shall consist of aluminium foil of the same kind, of the same brand, of the
same size, with the same thickness accuracy, in the same condition and shall
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be accompanied by a single document of quality bearing the trademark or
name and trade mark of the manufacturer; name of country of manufacturer;
legal address of manufacturer and (or) seller; nominal designation of foil;
lot number; conformity mark (for certified foil); lot weight; bar code (if any).
For inspection and measurement of all foil grades, 5 % but not less than two
rolls of foil are taken from the batch. To check the odour, technological
grease, porosity and adhesion of the paint coating to the foil, 5 % of foil
rolls, but not less than two, shall be taken from the batch. In order to control
the chemical composition of the foil, the manufacturer takes samples of
liquid metal from each casting, and the consumer company takes one batch
of foil from the batch [4]. The width of the foil is measured with a metal
ruler. The presence of grease is also checked. To check the specific capacity
from one roll of foil is taken from a batch of at least 0.7 m long. Samples
are taken and prepared to determine the chemical composition. It is allowed
to use other methods of control and measuring instruments, providing the
necessary accuracy, established by the standard.

Technical aluminium foil is widely used in the space and aviation
industry; vapour barriers; insulation; ceiling and wall insulation; pipe
insulation; insulation of stove, chimney and heating systems; electrical
engineering; refrigeration, engine cooling systems; heating and air
conditioning systems.

Quality control features of technical foils. For inspection and
measurement, 3 to 5 m of foil shall be uncoiled from the roll; inspection
shall be carried out without using magnifying devices. Foil with thickness
from 0.007 to 0.050 mm inclusive is checked with a measuring head. Foil
with thickness of 0.060 mm and above shall be measured with a micrometer
with a spherical tip. To determine the mechanical properties, a piece of foil
with a length of at least 2 m shall be cut from each selected roll to make
three specimens. Tensile test specimens shall be cut in the form of strips
with a width of (15,0 £ 0,20) mm and an allowable difference between the
maximum and minimum width along the length of the working part of the
specimen of 0,10 mm, the working length of 150 mm. Samples shall be
cut out along the rolling direction [5]. Foil specimens 0.007-0.100 mm
thick are cut out with a blade on the glass using a metal ruler; thicknesses
above 0.100 mm are cut out with guillotine shears or produced on a
milling machine. Other methods of specimen fabrication are allowed,
providing the required accuracy and absence of tears, burrs along the
length of the specimen. The chemical analysis is carried out according to
the requirements.

To determine the time resistance the sample is subjected to tension
under the action of gradually increasing load until failure. The highest load
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preceding the failure of the specimen is taken as the load Pmax
corresponding to the time resistance. To determine the length of the
specimen after fracture, the fractured parts of the specimen are stacked so
that their axes form a straight line. If, after testing, there is a gap due to
metal caking and other reasons, it is included in the post-breakage length of
the calculated part of the specimen. The corrugation of the foil edge is
checked by wrapping it around a mandrel with a diameter of 100-120 mm.
If the waviness does not disappear, the foil roll is rejected [6].

Aluminium foil for capacitors can be divided into the following
types: low voltage anode aluminium foil; high voltage anode aluminium
foil; cathode aluminium foil.

Quality control of foil for capacitors. According to the precision of
fabrication, aluminum foil for capacitors are divided into the following
kinds: normal and high. In terms of material condition, aluminium foil for
capacitors is divided into the following types: soft foil (with annealing) and
hard foil (without annealing). Time resistance of soft foil with thickness of
0,007 mm for power capacitors shall be not less than 40 MPa. On customers'
request, for foil type 2 made of aluminium grade A99, time resistance of
soft foil shall be not less than 32 MPa, and the relative elongation of soft
foil — not less than 4.0 %. Tensile test specimens of foil in the form of strips
along the rolling direction with a width of (15,0 £ 0,20) mm and an
operating length of 150 mm shall be subjected to tensile testing on a tensile
testing machine. Methods for checking the electrical parameters of low-
voltage and high-voltage foil: shaping samples of etched foil; measuring the
shaping voltage; measuring the capacitance; checking the stability of the
oxide layer. Methodology for checking the electrical parameters of cathode
foil: test procedure; capacity measurement; stabilisation quality control.

The analysis of features of quality control of aluminium foil
depending on its purpose was carried out: cold-rolled food foil, aluminium
foil for technical purposes and aluminium foil for capacitor production.
Technical specifications and standards have been studied and the main
parameters and characteristics have been identified for further research.
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KOPO3IMHA CTIMKICTD
KOMITO3ULINHUX MATEPIAJIIB Cu-NBC,
OTPUMAHHMX METO/JIOM EJEKTPO-IIPOMEHEBOI'O
BUITAPOBYBAHHS-KOHJIEHCIIIT

Tpeuaniox B. I'Y, Ipewaniox M. 1.2, I'pevaniox I. M..%, T'oy B. 1.1
Kuigcoruii nayionanshutl ynisepcumem 6yoienuymea i apximexmypu
M. Kuis, [Togimpoghnmcokuii npocnexm, 31, E-mail: eltechnic777@ukr.net
2 [ncmumym npobnem mamepianosnascmea HAH Ypainu
M. Kuis, Kparcuorcaniscorozo, 3

OmHUM 3 METOMIB TOJIMIICHHS XapaKTEPUCTHK MIITHOCTI Mimi €
JWCTIepcHe 3MiHeHHs. 111 KOHICHCOBAaHMX 13 MapoBoi (pasu KOMITO3HUIIii-
HUX MaTepianiB eeKTHBHE 3MIIIHEHHS MaTpHI MoXke OyTH ITOCSATHYTO 3a
YMOB SIKIIO KPaWoOBHH KyT 3MOYyBaHHsA O MiImio TyroriaBKMMH CIIOJy-
KaMH, BUOpaHUMH B SIKOCTI 3MinHioouoi ¢azu menme 90 °C. Ockinbku
KpaloBHH KyT 3MOYyBaHHs KapOigy HIO0iI0 PiIKOI0 MIJII0 32 TeMIepaTypu
1100 °C y Bakyymi cranoButh 70 °C, To MOXHa niepe0aunTH, 0 KapOinHe
3MiIfHEHHsI MinHOiI Matpumi Oyzxe edexruBHuM. Kpim ToOro, IOLiNBHICTH
3aCTOCYBaHHS KapOiny Hi00ir0 B SKOCTI 3MIIHIOIOYOT T0OABKU MiJTHOI Mart-
pHLi 00yMOBJIEHa HOTO BHCOKOIO TEMIIEPATYpOIO IUIABJICHHS, MOXKJIUBICTIO
KOHI'PYEHTHOT'O BHIIApOBYBAHHS, BHCOKHM MOJYJIEM HPYXXHOCTi, HE pO3-
YHHHICTIO 1 HE B3aEMOJIEI0 3 MIIII0 32 BHCOKHX Temreparyp. Kowro-
3uniiiai marepiamn Cu—NbC oTpuMyBamu METOJIOM BHCOKOIIBHIKICHOTO
BUITAPOBYBAHHA-KOHJIEHCAIlli y BakyyMi Ha ycranosii L-2 [1].
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IIpu BuKopucTaHHi KoHIeHcoBaHUX MarepiamiB Cu—NbC mis BH-
TOTOBJICHHS BHPOOIB CHJIOBOI METAJOONTHKH BEJIMKE 3HAUYCHHS HalOyBae
BUBYEHHA 1X KOpO3iHHOI cTiliKocTi. Y KkoposziliHoMy BigHomenHi NbC xa-
PaKTepU3yeThCsl BUCOKOIO CTIHKICTIO B CJIa0OOKICHIOBAJIBHHMX 1 HEHTpallb-
HHUX CEepe/IOBUIIAX. Y OKUCHIOBAJIBHUX CEPEIOBHUIAX 3HAYHI IIBUAKOCTI OKHC-
HCHHSI CIIOCTEPIrat0ThCs JIUIIIE 33 MOTCHINANIB OUTBIN MO3UTUBHUX, HiX 1,4 B.

Jlo6aBku kap6iny Hi00i0 001aropoKyIOTh CTalliOHapHUI €IeKT-
POIHMIA MOTEHIial KOMIIO3MIIA B TUCTHIHOBAHIN Ta BOJOMPOBIIHIA BOJI,
10 BKa3ye Ha MiABUIICHHS 1X KOPO3iHHOI CTIMKOCTI i3 301IbIIICHHSM BMICTY
KapOiny Hiobito (Tadm. 1).

Ta6muus 1
3aj1esKHICTh CTAIIOHAPHOTO eJIEKTPOAHOro nmoTenmiany kommosuunii Cu—NbC
B IMCTWILOBaHIi Ta BogonpoBigniii Boai Bix BmMicTy NbC B KoH1€eHCaTaX

Cxian 3Ha4YeHHS CTAI[lOHAPHOTO EJIEKTPOIHOTrO MOTeHIiany, B
KOHACHCATY JUCTHJILOBAHA BOJA BOJIONIPOBITHA BOJIA
100 % Cu 0,213 0,120
Cu—0,74 % NbC 0,217 0,125
Cu—1,36 % NbC 0,225 0,133
Cu - 3,44 % NbC 0,232 0,149
Cu—6,22 % NbC 0,242 0,168

Hageneni B Tabmummi 1 mani m10o0pe y3rOMKYyHOTHCS 3 TpaBiMeT-
PUYHHMMH 3aJIe)KHOCTSIMH, OTPHUMAHUMH B PI3HHX YMOBax BHUIIPOOYBaHb
(muB. puc. 1).

BBeneHHst B MiZlb HEBEIHKHX KUTBKOCTEH BUCOKoauciepcHOro NbC
TIPU3BOJNTH 0 YTBOPEHHS IIijbHOI Oe3mopyBaToi cTpykTypu. Cucrema Cu-
NbC rereporeHHa, 3 BUCOKHM CTYIIEHEM AHCIEPCHOCTI 3MIIHIOYO1 (haszu
NbC, sixa piBHOMIPHO pO3MOiIEHA B MimHIN Mmarpuini. BuB4eHHS CTpyK-
Typu KoHAeHcaTiB Cu—-NbC moka3zano, Mo TEeBHa KiIbKICTh BHCOKOIHC-
MEPCHUX YACTUHOK KapOiny HI001F0 pPO3MOIIETHCS 10 MEKaX KPUCTAIITIB
Miji i MOXe BUKOHYBaTH 3axucHi ¢yHkuii Bif koposii. [Ipu BMicTi B KOH-
nencari 0,74 mac.% NbC crnocrepiraeTbcsi ApiOHOKpUCTATIYHA CTPYKTYpA.
Po3mip 3epHa B cepeqHbpoMy ckianae 3—4 MKM, B TOH 9ac SIK po3Mmip 3epHa
JUTS KOHAEHCATIB YUCTOI MiZl CTAHOBUTE 3540 MKM.

Jo6aBku kap6iny Hi00110 B HEBENHKHX KITBKOCTSAX MPH 3HAYHOMY
NoJpiOHeHHI 3epHa Mixi ci1abo TepemKo/KaloTh IMepediry Kopo3iifHuX
nporneciB. 36umbmenHs BMicty NbC Big 0,74 mo 1,34 % mac.% He3HauyHO
BIUIMBA€ Ha TOJANIbIe NOApiOHEHHS 3epHa (Po3Mip 3epHa MiJi CTaHOBHUTh
3-2 MKM) 1 IpOTIKaHHS KOPO3iMHMX INPONECIB B IUCTHILOBaHIA BOAI B
CTaTUYHHUX YMOBAX.
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Puc. 1. Biuius BMmicTy kap6iny Hio6ito B cuctemi «Cu—NbC»
HA 3MeHIIeHHsI MacH 3pa3KiB NPH BUNPOOYBAHHI B CTATHYHUX YMOBaX
y IMCTHIILOBAHIN Boji (@) i BononpoBiHiii (6):
1-100 % Cu; 2 - Cu-0,76% NbC; 3 - Cu-—1,36 % NbC;
4 -Cu-3,44% NbC; 5-Cu-6,22 % NbC

[Tpu migBMIIeHHI KOHIEHTpawii kapoixy Hiobio mo 6,22 % cho-
CTepiraeThCsl He3HAYHE 3MEHIICHHS PO3MIPIB KPHUCTANIB Mifli, B TOH XKe Jac
KIUJIBKICTh BHCOKOJUCIIEPCHUX YAaCTHMHOK KapOiay HIOOio, 10 pO3TalloBY-
IOTBCSI Ha MDKKPUCTATIYHUX MEKaX, 30UIBIIYEThCS Maibke B 5 pasiB, IO
MIiZBHIIY€ KOPO3iIHHY CTIHKICTh KOHIeHcoBaHUX MatepianiB Cu—NbC (puc. 1,
KpuBi 4, 5).

ITpu Bmicti NbC 0,74 mac. % B CTaTWYHHX yMOBax B THUCTHU-
JBOBAHIN 1 BOAOIPOBINHIM BOII BTpatu MacH HaiOuLbmi. L{e moscHroeThCS
THUM, 1110 KapOixy HI001I0 B KOMIO3HIISIX HEJOCTATHBO JJIs 3aIIOBHEHHS MEX
KPHUCTaTIB MiJi, sIKi KOHTaKTYIOTh 3 KOPO3iHHUM CEpEeIOBUILEM, y 3B’ SI3KY 3
YUM BiZOYBarOThCA KOPO3iiiHI MPOIECH, SKi CIIPHYUHIIOTh 3MECHIIICHHS MacH
KOMIIO3HUIIIHHOTO MaTepiany.

Kap06in HioOir0 HaJEKHUTH IO YMCIIA MaTepialiB 3 BUCOKHMH Mill-
HICTIO 1 MOJYJIEM MpPYKHOCTI, ajieé KPUXKHX 3a MPHPOAOI0. 30UIbIIECHHS
Bmicty NbC 1o 6 mac.% mpu3BOIATH JO 3HAYHOTO OKPHXHEHHS 1 He-
3HAYHOTO MiBUINECHHS MOPUCTOCTI KoHaeHcaTiB Cu—NbC i, sik HaCiI0K, 110
3HW)KEHHS iX CTIMKOCTI Mij Ji€l0 JMHaMIYHOTO IOTOKY, IO M crocTepi-
raeTbcsl y BHUIJISII 3HAYHOTO 3MEHIICHHS MacH KOHJEHCATIB y AMCTHIBO-
BaHIf i BOJOIPOBIAHIA BOJI B JAWHAMIYHOMY pexumi. Ji1s 3pa3kiB Bcix
KOHIIGHTpAIlii B JWHAMIYHUX yMOBax BiOyBaeThCs OibIe 3MEHIICHHS
MacH MOPIBHSHO 31 CTATWYHUMH, IO TIOB’S3aHO 3 HETaTHBHHM BIUIMBOM
JUHAMIYHHAX (DaKkTOpiB Ha mepedir KoposiiHux mporeci. HasBHicTs comeit
TBEPAOCTI B BOJIOIIPOBIIHIH BOJI 00OYMOBIIIOE iX BIUIMB Ha yTBOPEHHS IPO-
IOYKTiB KOpO3ii 1 CHpus€e 3MEHIIEHHIO BTPaT MacH 3pa3KiB B CTaTUYHHX
YMOBaX MOPIBHSHO 3 AUCTHILOBAHOK BOJIOK. KoMITO3uIii, 110 MICTATH Bix
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1,36 mo 6,22 mac.% kap0Oimy HiIoOif0, 3a3HAIOTh HE3HAUYHHX KOPO3IMHUX
pYHHYBaHb B CTaTHYHHMX yMOBaxX BHIPOOyBaHb B BOIONPOBIIHINA 1 auC-
THILOBAaHIN BOMI.

Jlani XiMIYHOTO aHaNi3y KOPO3IMHUX CEPENOBHIN TAKOX IiATBEp-
JDKYIOTh BUCHOBOK IIPO JTOCHUTH BHCOKY KOPO3iHHY CTIMKICTh KOHIEHCATIB
Cu-NbC (tabn. 2). [Tokazano, mo BMICT iOHIB Miai i HiOOilO micns cTa-
TUYHAX BUNPOOYBAaHb B BONOIPOBITHIM 1 JUCTHUIBOBaHIM BOJI HE3HAYHO
3MEHIIYETHCS TP 301IbLICHH] B KOHJEHCATaX KOHIIEHTpauii kapOimy Hio-
6it0 10 6,22 %mac. Tonu Cu®* i NbY*, mo mepeiiuiu B po3uuH, HifBM-
LIYIOTh IIUTOMY €JIEKTPOIPOBIIHICT CEPEIOBHUINIA.

Tabimng 2
XimiuHmii aHaJi3 KOpo3iiiHUX ceperoBHI
micJist mpoBeeHHst BUNIPoOyBaHnb Kouaencaris Cu—NbC
Pexum Cxrazn Cu®, | Nb¥*, 0 @,
BUIIPOOYBaHb KOHJIEHCaTy MI/T MI/T P Cv/M

Jo BunpoOysanb | 0,06 0,01 6,81 6,24-10"
100 % Cu 0,121 0,01 6,80 9,34:10*
JuctunmsoBana | Cu—0,74 % NbC| 0,132 0,09 6,64 9,42:10*
BOJIA Cu—-1,36% NbC| 0,119 0,10 6,71 9,13-10*
Cu—-3,44%NbC| 0,116 0,09 6,70 9,18-10*
Cu-6,22% NbC | 0,100 0,19 6,74 9,01-10*
Jo Bunpobysans | 0,094 | 0,01 7,82 | 56,4510
100 % Cu 0,113 0,012 7,78 56,72:107
Bogmonposigaa | Cu—0,74 % NbC | 0,122 0,06 7,71 | 56,91-10°
BOJIA Cu—-1,36 % NbC| 0,091 0,07 7,80 | 56,35:10°
Cu-3,44 % NbC| 0,073 0,08 7,95 | 56,8710
Cu—-6,22 % NbC | 0,098 0,09 7,89 | 55,72-10°%

[Ticnst auHAMIYHKUX BUIPOOYBaHb y BOJOMNPOBIIHIA 1 AMCTHIBO-
BaHi{ BOJI BMICT B KOPO3ifHHX cepeqoBHINaxX i0HIB Miai i HIOOi0 3pocTae
npu 30ibmeHH] koHueHTpauii NbC nmo 6,22 % wmac. Takox cmocre-
piraeTbes nesike 301TBIICHHS TYKHOCTI KOPO3IHHUX CepelOBUI B TUHAMIY-
HOMY PEKHMIi, III0 TIOB'A3aHO 3 TOJATKOBOIO 1X aepamieio KHCHEM MOBITPSL.

BuzHaueHHs1 €NeKTPUYHOrO OINOpY IOBEPXHI 3paskiB y mpoleci
KOpO3iitHMX BHNPOOYBaHb MOKa3a10 OJM3BKICTh 3HAYEHB JJIS BCIX CKIIAIIiB
konzeHcatiB Cu—NbC i 3pa3kiB KoHIeHCOBaHOT uncToi Mifi. [le no3Bosse
3poOUTH BHCHOBOK, IO B pa3i kouaeHcaTiB Cu—-NbC cxiag mpomyKTiB
KOpO3ii aHAJIOTIYHUH CKIIaqy IUTBOK, IO YTBOPIOIOTHCS NP KOPO3ii KOH-
JIIEHCOBAHOT YMUCTOT MiJi.

3arajpHUM XapakTep Koposii i piBHOMipHHMH ii po3moaina mo mo-
BEPXHI 3pa3KiB I03BOJISIE 3pOOMTH PO3PAaXyHKH BaroBHX Ta TJIMOMHHUX
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MTOKAa3HUKIB Kopo3ii. BaroBwii i TIMOMHANN MMOKa3HUKN KOPO3ii B 3HAYHIN
Mipi 3aJexarhb BiJl pSKUMY KOpPO3IMHHX BUIPOOYBaHb. Y CTaTUYHOMY pe-
KUMIi HalOIbITy KOPO3iHYy CTIMKICTH B BOAOMPOBINHIN 1 AMCTHUILOBAHIN
BOJi MalOTh KOHJAEHCATH, IO MICTATH 3,44—6,22 % NbC. Jlns quHamMidHOTO
peXHMYy HaWOINBII TIEPCIIEKTHUBHUMH B KOpPO3iHHOMY BIJHONICHHI €
KoH/IeHCaTH 3 HeBenukuMu nobaBkamu NbC (0,74—1,36), 110 MOSICHIOETHCS
OKpHUXHEHHSAM 1 mopucticTio KoHaeHcaTiB Cu—NbC 3 BETHKHNM BMicTOM
NbC i ix pyiiHYBaHHSIM NPU MEXaHIYHOMY BIUIMBI PYXJIMBOI'O CEPEJOBHIIA.
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HJBIXH IIIBUINEHHS TOYHOCTI BUSHAYEHHSI BMICTY
MATHITHOI ®PAKIIIi B PEUOBUHAX

biowxk B. [].
XmenvHuybkuii HayioHabHUll yHisepcumem

30araueHHsl pyJ YOPHHX METAJIB Ta BiJHOBJIECHHS MarHETUTOBHX
KOHLIEHTPATIB CTABUTh aKTyaJbHUM 3aBJaHHS BU3HAYCHHS BMICTY 3aJii3a B
KIHI[EBOMY NpoAayKTi. [{ysi BUpilIeHHs i€l 3a/jaui 3aCTOCOBYIOTh Pi3HI Me-
ToaU. JIOCHTh MONMIMUPEHHUH XIMIYHAN METO/, IKUI € HAHOIIbII TOYHUM, ajie
TPHUBAJIHIA 32 YacOM, 1[0 CTBOPIOE IIEBHI MPOOJEMH MPH KEPYBaHHI TEXHO-
JIOTIYHUMH TporiecaMu. J[isi eKCIIpecHOro KOHTPOJII0 BMICTY 3aiti3a 3acTo-
COBYIOTh METOJIY, OCHOBaHI Ha BHMIipIOBaHHI (Di3MYHUX MapameTpiB mpoo,
JI0 SIKUX HAJIe)KaTh 1 MarHITHI BIACTHBOCTI KOHTPOJIBOBAHOTO MaTepialry.

IcHyroui B maHWii yac MarHiTOMETPHUYHI NMPWIAAN YMOBHO MOXKHA
MOJIIUTH Ha ABi rpynu. [IpuHun nii nepioi rpynu 6a3yeTscst Ha B3aeMO-
Jii mpoOu 3 cnabKUM MarHiTHUM TIOJIEM | BUMIpIOBAaHHS HPOBOASATHCS Ha
3MIHHOMY CTpyMi. BUXiZIHUM CHUTHaJIOM € eNeKTpopylliiiHa CHila JaT4HKa,
sIKa 3aJIeKUTh BiJl MarHITHUX BIACTHBOCTEH MpoOu. B npyriit rpymi BuKoO-
PHUCTOBYETBCS B3a€MOJis 3pa3ka 3 CHIBHMM MarHiTHEUM mojeMm. CTBopro-
€TBhCS TaKe TOJIe B 3a30pax eJNEKTPOMAarHiTy Ha MOCTIHHOMY CTpyMi, abo 3a
JIOTIOMOTOI0 TIOCTIHHUX MarHiTiB. BuxiIHUMU mapaMeTpoM € Cuiia B3aEMO-
il 3pa3ka 3 MarHiTHUM TIOJIEM.
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Sk mokazanu OOCHTiKEHHs, IpU BU3HAYEHHI BMICTY 3aji3a B Mar-
HETHTOBMX KOHIIGHTpaTaX Ta B MPOAYKTaX BiTHOBJICHHS 3alli3a 3 MarHe-
TUTOBUX KOHIICHTPATIB MAarHiTHUMH METOJAMH IOXHOKH BHMIpIOBaHb Ma-
10Th JBi ckianoBi. [lepmia ckiagoBa MOXUOKH 3alIe)KUTh BiJ] TOYHOCTI BH-
MIpIOBAJIFHOTO TIPIJIAAY i 11 MOJKHA BPaxOBYBaTH Ta 3MeHIIyBaTu. pyra —
3aJIeKHUTh BiJ CKJIaay MarHiTHOI ¢pakuii B mpoOi Ta Ii MarHiTHMX Biac-
THUBOCTEH 1 B ICHYIOUHX NPIIIAZaXx HE BPAXOBYETHCS.

Jnis mociiKeHHS 3aBaj] MpH BHMIPIOBAHHI BMICTY MAarHiTHOI
¢pakmii B CKIaai peYOBHMHM MAarHiTHUMH METOIAaMH OyNH IpoaHali3oBaHi
poOu 3 OTHOKOMIIOHCHTHOO (TMPOJYKTH 30araueHHs Py YOPHUX METAIIIB)
Ta JTBOKOMIOHEHTHOIO (TIPOAYKTH BiTHOBIICHHS 3ajli3a) MarHITHUMH CKJa-
JIOBUMH, sIKi OpaJiuch 3 pi3HUX TipHUYO-30aradyBalibHUX KOMOiHaTiB. Bmict
Maraetuty FesOs B mpobax BuaHO 3 Tabmumi 1.

Tabmms 1
BigHocHi nokasu npuiany, noainok / %
Bwmict H =780 A/m H =380 000 A/m
Ne 3aiiza . micins
s/m |marnernry| H© TEPMO” fHCILL TEPMO- JIO TEpMO™ TepMo-
FesOa, % MarHiTHOT MarHiTHO1 MarsitHoi | oL o
00po0OKH 00poOKH 00poOKH 06pobin

1 1,2 0,51 1,49 0,82 0,84

2 9 0,78 1,48 0,89 0,89

3 16,8 0,82 1,32 0,78 0,88

4 18,6 0,63 1,33 0,71 0,89

5 24,6 1,12 1,54 0,84 0,89

6 25,5 0,89 1,24 0,67 0,83

7 25,9 0,93 1,18 0,81 0,83

8 27,3 1,02 1,14 0,93 0,87

9 51,9 1,93 1,62 0,91 0,85
10 56,1 1,56 2,26 0,79 0,89
11 60 1,41 2,03 0,78 0,86
12 60,9 1,62 1,97 0,81 0,86
13 63,9 1,78 2,12 0,82 0,86
14 66,6 1,89 2,31 0,95 0,89

Jlnst 3py4HOCTI TOPIBHSAHHS BBEICHO MapaMeTp «BiJHOCHI MOKa3H
prIaay», SKAH XapakTepu3ye KUIBKICTh MOJUIOK B TOKa3ax NpHiaiy, sSKi
npumnanaoTs Ha 1 % BmicTy MarHiTHOT (pakiii. [Ipr ogHaKOBHMX MarHiTHHX
BIIACTUBOCTSAX L€l MapaMeTp MOBHHEH NpUIMAaTU OJHE il Te caMe 3HAaYEeHHS
JUTSL BCiX TIPOO.
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BumiproBanasa Bmicty marHiTHOI ¢pakmii (FesOs4) B mpobi mpo-
BOAMIOCH B ciabkomy (780 A/m) Ta B cmuibHOMY (380 KA/M) MarfiTHOMY
MOJAX N0 Ta Michas TepMoMarHiTHoi oOpoOku. TepmomarHiTHa 00poOKa
MIPOBOAMNIACH LUISIXOM HarpiBaHHa mpo0 mo Temneparypu 600 °C (Buie
toukn Heens, sika mis marHerury nopiBaioe 578 °C) mporsirom 15 xB 3
HACTYITHUM IOCTYIIOBUM OXOJIO/DKEHHSIM JIO KIMHATHOI TeMIIepaTypH.
Bume toukn Heens npoOu BTpauyanu cBOi MarHiTHI BJIaCTHBOCTI 1 HpH
0XO0JIO/KEHHI (JOPMYBAJIICh HOBI B OJJHAKOBHX YMOBaX.

Sx BugHO 3 Tabnumi 1 Ta puc. | Ta 2 BiAHOCHI MOKa3W IpHiaLy
3aJ€XaTh, SK BiJ BEJIMYMHUA MAarHITHOTO IIOJA, TaK 1 BIiJ MarHITHHX
BIIacTHUBOCTEH 1po6. be3 TepmoMarHiTHOI 0OpOOKH PO3XOKEHHS BiITHOC-
HUX TOKa3iB mpuiany ckinanaiots 1,42 % B cmabkomy Ta 0,28 % B cHib-
HOMY MarHiTHOMY moysix. [licis oOpoOKHM mi TMOKAa3HHWKH CKIANaloTh Bij-
moBinHO 1,17 % Ta 0,06 %. Kpim Toro, sk BugHO 3 puc. 1 Ta 2, B cnabkomy
MarHiTHOMY IIOJIi BIHOCHI MOKa3W 3pOCTAlOTh i3 301UNBIICHHSM BMICTY
MarHiTHOi (pakuii, a B CUJIBHOMY IT0JI1 TAKOi 3aJIE)KHOCTI HEMAE.
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TakuM YMHOM, PIZHOCTPYKTYPHICTh MO0 3a iXHIMH MarHiTHUMH
BJIACTHBOCTSIMM MOJKHa PO3IJIIIATH SIK 3aBajy IPH BHMIPIOBAaHHI BMICTY
3a1iza B IPOAyKTaX 30araueHHs pyJ YOPHUX METaJliB 1 3MEHIIUTH 11 MOXKHa,
SIKIIIO BUMIiPIOBaHHS IPOBOJUTH B CHIILHOMY MarHiTHOMY II0JIi, ITOTIEPEIHBO
3pOOMBIIN TEPMOMArHiTHy 00poOKy Hpoo.

[Hma 3aBaga TpM MAarHiTHUX BUMIPIOBAaHHSAX BMICTY MAarHiTHO1
¢pakmii — HAsIBHICTH APYroi MarHiTHOI KOMITOHEHTH. Taka 3aBaja BUHUKAE
IIpU BUMIpPIOBAaHHI BMICTY 3ajli3a B MPOIYKTaX BiTHOBJICHHS MarHETHTOBHUX
KOHIIEHTPATIB.
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Ha puc. 3 moka3ana 3aexHicTh BMIicTy BinmHOBIeHOTO Fe Ta foro
okucniB FeO ta FesOs Bix cremeni mertamizarii B mporeci BiTHOBICHHS
MarHeTHTOBOTO KOHICHTPATy (CTeminb metamisamii @ g = Fe/Fe;, e
Fe — BimHoBieHe 3amizo, Fes,. — 3araipHe 3aii30). MarHiTHUMH KOM-
MOHEHTaMH B IbOMY Tmporieci € 3ami3o Fe (OCHOBHMI KOMIIOHEHT) Ta
maraetut Fe3Oy4 (3aBama). IIpu 3acTocyBaHHI MarHiTHHX METOIIB BUMIipIO-
BaHHS IMTOKa3M MpWiIaniB OyIyTh MPOIOPIiitHI CyMapHOMY BMICTY 3aii3a Ta
Maraetuty. OmuH i3 cHocoOiB 3MEHIIEHHS 3aBaiu 0a3yeThCs Ha BHUMi-
proBaHHI B nmiama3oHi Temnepatyp Big 578 °C (Touka Heenst marmetuty) 1o
780 °C (touxa Kropi 3amiza) 1e MarHiTHI BIACTHBOCTI MarHETUTY BXKE BTpa-
YeHi, a 3amiza — me Hi. CyTTeBHA HEJOTIK METOAY — OKUCIICHHS 3ai3a Ipu
BHCOKiH TeMIepaTypi, 0 BHOCHTh JOAATKOBY MOXHOKY B BUMIPIOBaHHS.
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3MEHINTH [IiI0 3aBaJi MOXHA, SIKIIO BUMIPIOBAHHS BMICTY 3ajli3a
TPOBOJIMTH HE 0 HaMarHiueHocTi /, a Mo TOXigHIi HaMarHi4eHOCTi MO
Hanpyskenocti marnitaoro nons dl /dH .

Ha puc. 4 mokazaHa 3aJIe)kKHICTF HAMArHI9eHOCTI Ta 11 MTOXiqHOT s

3aji3a Ta MarHeTuTy B Aiama3oHi Bix 80 mo 280 kA/M. 3 rpadikiB BUAHO, IO
3a7i30 Ma€ OUNBIN CHIBHI MAar”iTHI BJIACTHBOCTI, HIK Mar"etur. Tak

dl
Hamarnivenicts g0, =0,8lg, Ta noxigma | — =034 — | ,
Fe304 dH Fe

dl di
mpu H = 80 xA/m Ta lg o, =0,58l, Ta | — =0,16| — | ,
Fe3O4 Fe

npu H = 280 kA/M. To6TO JOLINBEHO [T 3MEHIIEHHS MOXUOKA BMICT 3aiti3a
BH3HAYATH TI0 ITOXIJHIH B CHIIFHOMY MarHiTHOMY ITOJI.

3a pe3ynbTaTaMu JOCHIIIKESHb MOXKHA 3pOOHTH 6UCHOGKU:

— IIpHW BU3HAYCHHI BMICTy MarfiTHOi (pakiiii B CKIali peYOBHHU
MOTPiOHO BpPAXOBYBAaTH KpPiM TMOXMOKH TMPHUIAMIB TAKOX IMOXUOKH, BH-
KJIMKaHI HAsSBHICTIO 1HITUX MArHITHUX KOMITOHEHT Ta Pi3HOCTPYKTYPHICTIO
MAarHiTHHX BJIACTHBOCTEH mpo0;

— TIpU aHali3i OJHOKOMIIOHEHTHOI MariTHOI (pakxiii moxuOKu
BUMIpIOBaHb MO’KHA 3MEHIIMTH UIIXOM TE€PMOMAarHiTHOT 00poOKy;

— JUIsl 3MEHILCHHS 3aBa/IM MPH aHaIi3i JBOKOMIIOHEHTHOI (pakuii
BHMIPIOBaHHS JOLIBHO IPOBOIMWTH HE 10 HAMArHiYeHOCTi mpobu, a mo ii
MTOX1/THIN 32 HAIIPYKEHICTIO MarHITHOTO TOJIS;

— BH3HAYCHHS BMICTY MarHiTHOI (pakiii B CKJIaai peYOBHUHM 3a 1l
MAarHiTHUMHM BIACTHBOCTAMH AOLLIBLHO MPOBOJUTH B CHIIBHOMY MarHiTHOMY
TOJTI.

TEPMOTI'PA®IYHA BI3YAJII3ALS ITPOSBIB .
BIPYCHOI TA BIPYCHO-BAKTEPIAJIBHOI TIHEBMOHII

lynaescokuii B. 12, Komoecviuii B. KX, [Jposdenko O. B.Y, Ky3o O. IT*, Hasapuyx C. C.t
'Hayionanvnuii mexniunuii ynisepcumem Yxpainu
«Kuiscokuti nonimexniunuti incmumym imeni leops Cikopcbkoz2o»
E-mail: kotovsk@kpi.ua
2Iucmumym ¢hizuxu nanienposionuxie in. B.€. Jlawxapvosa HAH Ykpainu

Beryn. [THeBMOHIS — me roctpe HecrenudidHe 3amaneHHs Jere-
HEBOI TKAHWHHM Pi3HOI eTiojorii (BipycHOi, 6akTepianbHOi, TPHOKOBOT Ta iH.),
B OCHOBI SIKOTO JIS)KaTh Ba)kKKi METAa0OJIUHI MOPYIICHHS 3 MAaTOJIOTIYHUMHU

107


mailto:kotovsk@kpi.ua

Cekuisi npobrem mexHiku i Hogux mexHosoeaili

3CyBaMH y BCIX OpraHax Ta cHUcTeMax opraHizMy. [IHEBMOHIs BiZHOCHTBHCS
JI0 OJHOTO 3 HallCepHO3HININX 3aXBOPIOBAaHb JIOAWHH, sIKe Mae Hebesrmed-
HICTh Ta BUCOKHUI PU3UK JICTAILHOCTI OCOOIUBO y 0Ci0 MOXHIIOTO BiKY.

BuHMKHEHHS, PO3BUTOK, Mepedir 1 HACIIIKM ITHEBMOHII 3aiexaTh
BiJl BIpYJICHTHHX BJIACTUBOCTEH 30yAHMKA il Bif CTyNeHs iMyHHOI peakiii
Makpoopranizmy Ha iHdexuito [1].

HesBakaroun Ha JOCSTHEHHS B OCTaHHI POKH y BIPOBAJKCHHI B
MeJIMYHY IPaKTUKy HOBUX METOJIB JIarHOCTUKH Ta JIIKapChbKHUX Mpenaparis,
mpobieMH BUSBJIICHHS Ta JIKyBaHHS 3aXBOPIOBAaHb OPOHXOJIETEHEBOI CHC-
TEMH 3TUIIAI0THCS aKTyaJIbHIMHU MUTAHHSIMHU CbOTOICHHS.

CaitoBuii MaciTab mangemii koporasipycHoi indexrii (COVID-19)
00yMOBHB aKTHBHE BHBYCHHS HaYKOBIIMH YCiX aCHEKTiB 3aXBOPIOBAHHIA i,
B IIEPILY YEPry, yPaKCHHS Pi3HUX CTPYKTYpP JUXAIbHOI CHCTEMH.

Haii6inpm mommpernM kiiHigHEUM TposiBoM SARS-CoV-2 e nBo-
CTOPOHHSI THEBMOHISI — BipycHe qudy3HE ajJbBEOJSIpHE YPaXKESHHS 3 MiKpO-
aHriomnatiero. 3a JaHUMH KUTAWChKUX MEIUKIB, B TSOUKKHX BUIAJKaX BIpycC
Moxe Bpaxatu 10 50 % jerenp npotsrom 24—48 roauu [2-3].

BpaxoBytoun Baxkkuit nepebir COVID-19, Haj3Bu4ailHO akTyab-
HUM IHUTaHHSM Ha ChOTOJHI € MHTAaHHS ONEpaTUBHOI Ta Oe3neyHol miar-
HOCTHKH TIEpII 32 BCE AUXATBHOI CHCTEMHU.

IadpauepBona tepmorpadis (IUYT), mo BiZHOCHUTBCS OO TpoMe-
HEBUX METOMIB NIaTHOCTHKH Ta SK YaCTHHA MU(EPEHINHHOI MiarHOCTUKA
3aXBOPIOBaHb OPTaHiB JUXaHHS, Ja€ 3MOTY BH3HAUNTH AUIHKH JIOKaJIbHOT
rimeprepmii Ta TepMOaCHMETPIii 3a]JHBOT MMPOEKIIIT JIETCHb.

[NaTonorii opraHiB quXaHHS, SKi HE 3aBXKIH PEECTPYIOTHCS IHITUMU
METOJ[aMH MPOMEHEBOI IarHOCTUKH, YITKO Bi3yali3ylOThCs 3a JOMOMOIOI0
MeTo Iy iHppauepBoHOi TepMorpadii.

KosxHe i3 3axBOpIOBaHb JIereHiB Ma€ CBOi crienu@iuHi 03HaKW Ha
TepMorpamax. J{is mHeBMOHIT XapakTepHa TOMOTEHHICTh AUISIHKH 1 HarpiB
MPOEKIT 30CEepPEeKEeHHA. Y XBOPHUX TOCTPOIO ITHEBMOHIIO HA MOYATKOBIN
cTajil MPOSBIISETHCS TEPMOACHMETPIsl TEIJIOBOTO MOJIS, 10 BUPAXKAETHCS
MIPOSIBOM 30HH Tireptepmii [4].

KoponaBipycHa THEeBMOHisI B 6araThoX MposSBaxX Mae MOAIOHICTH i3
3BHYaiHUM 1H(EKIIHNM 3aIaeHHsIM JIeTeHb, ajle MK HOIMH ICHYIOTb BaXK-
JIMBI BIZIMIHHOCTI, sIKi JI€TAJIbHO OMHKCaHi KiiHiucTamu B [2—3, 5-7].

PesyabraTn nmociaimkeHHsi. ABTOpamMHu poOOTH BHKOHaHI JIOCIHIi-
JDKeHHS 13 BUKopucTanHsM metoxy IUT mmst momryky ocobamuBocTei TepmMo-
rpa¢igHoi Bizyasi3amii 3anajaeHHs JereHb BipycHOI Ta iH(pEeKIIHHOI eTioNoTii.

B po6oTi 3acTocoByBaBCs BITYM3HAHUH TepMorpad 3 MaTpUIHHM
¢doronpuiimayem Ta Temmeparypuoro uymiusictio 0,07 °C, crnextpaibHAN
niana3zod 3—5 MkM. OOCTEeXXEeHHS MPOBOJMIIOCS 32 BiANPallbOBaHOI METO-
JTIUKOT0, BUKJIQICHOIO aBTOpaMU B TOTIepeIHil poOoTi [8].
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KommnekcHe Tepmorpadidne ZOCHTiIKeHHs Mali€HTiB, sIKi Mald B
aHamHe3i 3axBoptoBanHs Ha COVID-19, 3nuilicHioBanocst B mepion peaOi-
JiTamii micIs CTalioOHapHOTO JIKyBaHHS.

Posrisnemo otpumani TepmorpacdiuHi 300pakeHHS MaIi€HTIB 3
MIATOJIOTIYHAMH TIPOSBAMH B OpPOHXOJIETEHEBIH cucTeMi. BUKOHYBaIOCh BH-
MIpIOBaHHS TEMIIEPATYPH Ta BU3HAYABCS TPAIEHT TEMIIEpaTypH.

Tepmorpadiune 300paskeHHS TOCTPOTO OPOHXITY (@) Ta ABOOIUHOL
nmHeBMoOHiT (6) mpencraBieHo Ha puc. 1. Ha tepmorpami (@) He crocte-
piraroThCs 4iTKO BU3HAUYEHI aHATOMIYHI KOHTYPH 3aJHBOI MPOEKIIIi JICTeHb.
BisyamnisyeTbcst 30Ha rinmeprepMii 3 rpagieHToM TemmepaTtypu Bix +1,2 °C
no +1.7 °C.

BupaxeHa rinepTepMis aHaTOMIUYHMX KOHTYpIB JiereHb (BEpXHi
4acTKW) 3 rpamieHToM Temnepartypu Bixm +2,31 °C mo +2,76 °C cmocre-
piraetecst Ha puc. 1, 6. Tepmorpadiyne 300pakeHHsI XapakTepHe JUIsl 1BO-
0igHOi THEBMOHII, sika BepudikoBaHa KiiHiuHO. [IpencraBineHi pe3ymbTaTi
TepMOrpa(iyHOro OOCTEKEHHS NEMOHCTPYIOTh MOXKJIMBICTH UiTKOI Ande-
peHmiarii BUSBICHUX MaTOJIOTIH.
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Puc. 1. 306pa:kenns roctporo 6poHxity (a) Ta 1BOGIUHOI MHEBMOHI ()

CnocrepexeHHs 32 CTAHOM XBOPHX JIO3BOJISIE OLIHIOBATH €(peKTUB-
HICTH JIKYBaHHS Ta 3IIMCHIOBATH y pa3i MOTpebH HOTro KOPEeKIilo, He BH-
KOPUCTOBYIOUH PEHTTEHOJIOT1YHE 00CTE)KEHHS.

Ha puc. 2 mpencrasieHo Tepmorpadiuny Bizyamizaiiro 3aaHbO1
npoekuii sereHp micas 3axsoproBaHHs Ha COVID-19. Tepmorpadiuno
MATOJIOTIYHUIA TIPOLIEC B JIETEHSAX XapaKTEPH3YETHCA BiJCYTHICTIO UITKHX
KOHTYpIiB aHATOMIYHOI MPOEKIN] JISTEHb Ta IINSHOK CBITIHHA W MEHIIUM
IepernagoM TeMIepaTyp; TPaaieHT TEMIIepaTypu B 30HI IpaBoi JiereHi CKia-
nae +0,88 °C, miBoi — +1,39 °C.
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Ha puc. 3 mokazano tepmorpadivyHe mpencTaBIeHHS IBOOIYHOI
IHTepCTULIHHOT MTHEBMOHII (BepH(iKOBaHO 3a JONMOMOIOI0 KOMII IOTEPHOT
Tomorpadii) Sk yckimamHeHHsS micis 3axBoproBanHi Ha COVID-19. Cmo-
CTepiraroThCsl TilepTepMiYHI 30HH IMPOEKMIi JIETeHb; T'PaJliEHTH TeMIepa-
TypH CKJIa#aoTh: Tpasoi jereni +0,87 °C, niBoi — + 0.69 °C.

| P "

Temneparypa
Temnepatypa

Puc. 2. Tepmorpadiuna Bisyanizanis Puc. 3. IBodiuna
3aHbOI MPOEKIIi JiereHb iHTepcTUHLIiHA MHEBMOHIfA,
micast 3axBoproBanns Ha COVID-19 aconiiioBana 3 COVID-19

JlocmipkeHo po3moain TemiepaTypu (Tepmonpodias, puc. 4, a)
3aTHBOT MPOEKIIIi JIETeHP 10 30HaX 1-5, AKi moka3aHi JIiHI€I0 HAa TepMoTrpami
puc. 2 micyst nepeneceroro 3axsoproanus COVID-19. Cnoctepiraemo Bif-
CYTHICTh IIJSTHOK 3 YiTKO BHPaXCHUM JIOKATi30BaHUM IIiIBUIICHHSIM TEM-
nepaTypu. AHAJIOTIYHE MOCIHIPKEHHS PO3MOAUTY TeMIeparypu Oyiio mpo-
BEJCHO MO TepMmorpadiuHiii Bizyamizamii (puc. 1, 6) 3aXBOprOBaHHSA Ha
MMHEBMOHIIO BipycHO-OakTepianbHOi eTiosorii (puc. 4, 6). Crocrepiraemo
PIBHOMIpHHI PO3MOALT TeMIepaTypHu 3 11 MiABUIICHHIM B 30Hi JiBoi (2) Ta
npaBoi (4) sereHi.

TC o |

1 2 3 4 5

Puc. 4. Po3nioais TeMnepatypu npu BipycHiii (a)
Ta BipycHo-0aKkTepiajibHiii MHeBMOHii (6)
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BucHoBku. Buxonana po6oTa mokasana, o cepes iCHyIOYnX Jiar-
HOCTUYHHX METOMIB, SKi BHKOPHCTOBYIOTH JUII CBO€YACHOTO BUSBIICHHSA
3aXBOPIOBaHb JIMXAIBHOI CHCTEMH, iH(pauepBoHa TepMorpadisi 3aiiMae Bax-
JIMBE MICIIe SIK HeIHBa3UBHMH 1 IOCTOBIPHUI METO/I IIPOMEHEBOT 1IarHOCTHKU.

BusiBiieHo, 1o tepMorpadivHa Bisyastizalis NpoeKii JeTeHb Miciis
nepeHeceHol MHeBMOHil, acomifioBanoi 3 COVID-19, He mae 4iTkux mi-
JISTHOK BOTHHMII 3amlajieHHs, SIKI € XapaKTepHUMH JUIsl 3amajneHb OpOoHXO-
JICTEHEBOI CUCTEMH, CIPUYMHEHUX HEKOPOHABIPYCHOO 1H(EKIIIETO.

IadpavepBory TepMorpadito TOUiIBHO 3aCTOCOBYBATH SIK JiarHOC-
THYHANR MeTOoh Uil IU(EpeHIHO] iarHOCTHKH YpaXeHHS OpoHXO-
JIETEHEeBOi CHCTEMH 0COOIMBO B yMOBax cBiToBoi manmemii COVID-19.
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OCOBJIMBOCTI BIBPALIMHOI'O AHAJI3Y
EJIEKTPOHHUX JPYKOBAHUX IIJIAT

Topowxko A. B., 3embuyvra M. B.
Xmenvruybkutl HayionanbHuil yHigepcumem

30BHIIIHINA BiOpaIiifHUN BIUIMB € OJHUM 3 BaroMux jaecTtaliii-
3yrouux (hakTopiB, IO MPU3BOMIATH /O BiJIMOB €JIEKTPOHHOI aBia- Ta KOC-
MiuHOi anaparypu. Taki Bupoou enexrponnoi texHiku (BET) min vac excr-
nmyatanii mignaroTtees BiOpamisiv 3 yactotoro 20-2000 I'm 3 BiOponpucko-
pernsiM 10 20g. CyTTeBUM HEIOJIKOM CKIHYEHHOGJIEMEHTHHX JeTalli30Ba-
HHUX MOJeJIell IPYKOBaHUX IUIAT € 1X By3bKa chenianizanis. Ha sxanb, yepes
BEJIMKHA [iara3oH BXITHUX JaHUX (THIHA KOMITOHEHTIB, TOBIIMHH IPYKO-
BaHMX IUIAT Ta HABaHTa)XCHHS) Il MOJENi HE BOJIOAIIOTH OakaHOKO YHi-
BEPCATbHICTIO. AHANITHYHI METOAW HE MAlOTh TAaKUX HEJONIKIB i MaloTh
Ha0araTo MHUPIITY 3aCTOCOBHICTh. Pe3ynmbTaTu pi3HUX aBTOPIB CBiIYATH PO
JIOCTaTHIO CKJIAJTHICTh MOJICIIIOBAHHS BiOpaliiHUX MPOLECIB y APYKOBAHUX
IUIATax, 0 MPOSBISIETHCS Y BIAXMICHHI PO3PaxOBaHUX 3HAY€Hb KPUTUYHHUX
YacTOT 1 3Ha4eHb, OTPUMAHUX EKCIEPHMEHTAILHO 3a JOTIOMOroio BiOpo-
cTeHiB. [ '0JIOBHUMHU NPHUYMHAMH L[LOTO Y BIIOMUX aHAJITHYHUX METOJaX €
HEMOXITUBICTh TIOBHOIO TOYHOTO BPaxyBaHHS 30CEPEPKCHUX Mac 1 MPY>KHO-
JIeMII(YBATBHAX ~XapaKTEPUCTHK OKPEMHX EJIEKTPOHHHX KOMIIOHEHTIB
aty, ii KpiluleHb Ta KOPITyCiB IPHUCTPOIB, 110, Y CBOK Yepry, MPU3BOAUTE
JI0 TIOSIBH 3B’ I3aHHUX KOJIHMBAHb.

3rigHo 3 TEOpi€r KOJWBAaHb MPSMOKYTHHX IUIACTHH, BIIACHI Yac-
TOTH KOJIUBAaHb LIAPHIPHO OMEPTOI 10 MepUMETpy Iiat (IuB. puc. 1) aHa-
JITUYHO MOYKHA 3HAUTH SIK:

0 =n2[(i/a)2+(f /b)z}m,

ne a, b — nosxuna i mupuna miaty; i, f — xinekicTs HamiBXBUIB
cunycoinu B Hanpsimi oceit X i Y, D=EH 3/[12(1—;12)} — MATHIPUYHA

KOPCTKICTh, £ — MOmysb TPYXXHOCTI Marepiaiay Tiati; [L — KoedirtieHT
Iyaccona; H — ToBIIMHA [UIaTH, P — IYCTHHA MaTepialy [UIATH.

Po3risHyTuii METO BU3HAUEHHS BJIACHOI YaCTOTU KOJIMBAaHb MOKE
3aCTOCOBYBATHUChH 1 KOJIM IUIaTa BUIBHO OMMPAETHCS HA JBOX MPOTUIICKHHUX
Kpasix, IO BiJNMOBiTa€ HAUTOMHUPEHINIOMY CITOCO0Y 3aKpiIUICHHS TJIaT y
T-moniOHNX HampsSAMHUX (B €TAXEPKOBUX KOHCTPYKINSAX), NpU HaOJMKe-
HOMY pO3B’sI3aHHI TU(EpeHIiaTbHUX PIBHAHb. Y BHIQJKaX, KOJIH YMOBHU
3aKpIIUIEHHS] HE 3a/I0BOJBHAIOTH TAKMM BHMOTaM, 3aCTOCOBYIOTH HaOiM-
xeHi metoau Penes, Penes—Pirna, Byonosa—I anepkina Ta iH.
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Puc. 1. Po3paxyHkoBa cxema IJIaTH i MOKJIMBI (popmHu ii KOJIUBaHB

Ha npaxrtuii BnacHi 4acTOTH KOJIMBaHb IUIAT Y4acTO HE 30iraloThes
3 BEJIMYMHAMH, 3HAWHIEHHMMHU PO3PaxXyHKOBUM ILUIIXOM 4epe3 HU3KY IpHU-
YHH: MPUCYTHICTH HABICHOTO MOHTaXXy Ha IUIATaX i HEPIBHOMIpPHOTO ioro
PO3MOALTY MO TUIONII; MPHUCYTHICTh CTPYMOIIPOBIAHAX TOPIKOK, IO TPH-
3BOJIUTD 110 3MIHHM XapaKTEPUCTUK KXOPCTKOCTI IUIATH; HEMOXKIMUBICTH Bpa-
XYBaHHS 3yCHJIb 3aTATYBaHHS IIPU 3aKpIIUICHHI IUTAT Y 0 KOpIrycy Omoka
tomo. OKpiM TOTO, Yepe3 3B'SI3HICTh KOJIMBaHb, [P PE30HAHCAX OAHI ele-
MEHTH BTATYIOTh Y KOJHBAHHS 1HIII, IO BUKJIMKA€E 3MIHY 1 MacH, i JKOpCT-
kocti. OTxe, 3Haii/IeHi pO3paxyHKOBUMHU METOJIaMH 3HAUEHHsI BJACHHUX Yac-
TOT KOJIMBaHb MaTUMYTh HAOJIKEHE 3HAUCHHS, a OLIbII TOYHI 1X 3HAYESHHS
MOYKHa OTPUMATH JIMIIE eKCIIEPUMEHTaIbHO. Taka 3HauHa po30i1XHICTh BKa-
3y€ Ha HEOOXIHICTh MOUIYKY TOYHIIINX METOIB BiOpaniiHOro aHami3y.

Haituacrimie 3acTOCOBYBaHI AOCIITHUKAMUA METOIH MOICIIOBAHHS,
o 0a3ylThCs HAa METOJI CKIHYEHHHMX €JIEMEHTIB, HE BPaxXxOBYIOTh JKOPCT-
KicTHI 1 geMIpyBaibHi XapaKTEPUCTHUKH KOMITIOHEHTIB Ta iX po3TalryBaHHS,
MOJICIIOI0YH JIPYKOBaHY IUIATYy SK IUIACTHHY. Y i poOOTi aBTOpH 3iiic-
HIOBAIM iMiTalliiiHe MojienmoBaHHs y cepenouini Matlab 3acobamu Simscape
Multibody, B ocHOBi sikoro nexartb 4ucelbHI MeTOAU. JpyKkoBaHa IuiaTa
MOJIEIIIOBAJIach SIK THYYKa IJIACTHHA, Ha SIKId PO3MIIIYIOTHCS €NEKTPOHHI
komrmonenTu. Cepenosuiiie 3D-monemoBanns Simscape Multibody nae mox-
JIUBICTD 3MOJETIOBATH APYKOBAHY IUIATy SIK 0araTOTUIBHY MEXaHIYHY CHC-
TeMy 3 BpaxyBaHHSIM THITY 3aKpIilUICHHS IJIaTH, 0OMEXEeHHS BiAMOBITHUX
IIapHIpiB, iHEPIIITHUX Ta MPYKHO-IeMII(pyBaIbHUX BIACTUBOCTEH yCiX ene-
MEHTIB CHCTEMHU.

s MonemoBaHHS OyB BUOpaHWHA HAMITOMIMPEHIIINHA Ha CHOTOJHI
Marepian sl BUTOTOBJIEHHS APYKOBAHUX IIJIAT — apMOBAHHH CKIJIOBOJIOK-
HOM emokcuaHuil naminat FR-4. Ile xoMmo3umidHui MaTepian Ha OCHOBI
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TKaHUHHOTO CKJIOBOJIOKHA, 3B’$3aHOT0 PEYOBHHOIO Ha OCHOBI €HNOKCHIHOI
CMOJIM 3 BOTHETPHUBKOIO BIACTUBICTIO. Y Tabnwmi | momaHi OCHOBHI Mexa-
HiuHI XapakTtepucTuku FR-4, sxi Oynm B3saTi s mozeni. Marepian mae
Pi3HI BIaCTHBOCTI Y MEPIEHIUKYIIPHUAX HarpsiMax: LW — oB3/10BKHbEOMY,
3a HanpsIMOM OCHOBHMX HHUTOK i CW — morepedHomy.

Tabmuis 1
Monyne FOnra KoedimienT ITyaccona Koed.

T'ycruna LW CW LW CW 3aTyXaHHs
p=1850 kr/M®| E=24 T'Tla [ E=21TTa| u=0,136 n=0,118 0,017

JocnimKkeHHIo mijyisiraia IpyKoBaHa IuiaTa 3 HaCTYITHHMH Xapak-
tepuctukamu: H = 1,22 mm; a = b = 200 mm. Maca nycroi mnatu — 115 1,
Maca IJIaTH 3 KOMIOHeHTaMu — 142 r. JIng oTpUMaHHS YaCTOTHHUX Xapak-
TEPUCTUK MOJIENI 3MIMCHIOBANACH ii CHMYIAIIS y Aiama3oHi 9acToT 30y-
JDKEHHS TIepIloi, HaiOuIb HeOe3neyHol (GOpMHU KOJIUBAaHb 3 aMILTITYO0I0
1 mMm. Bumymieni KolMBaHHS TIepelaBaiich Ha CTIHKH KOPIIYCY, SIKi BBa-
JKaITUCh a0COJIFOTHO KOPCTKUMHU, Yepe3 11ealibHI IAapHIPHI OTIOPH.

Ha puc. 2 mpencraBneHi 4acTOTHI XapaKTEPUCTUKH KOJMBAHb
LEHTpa IUIaTH (MAaKCUMaJIbHI MPOTHHU) MPH Pi3HUX BapiaHTaX PO3MILICHHS
KOMIIOHEHTIB Ha IUIaTi: 3MillleHHs LeHTpa Bard BiacytHe | = 0, sMimenns
nopismioe | = 0,024a ta | =0,048a, ne a — cropona nnaru.

8 T H T T T
I=0  1=0.024a 1=0.048a

()]

Displacement, mm
N

N

w
o

35 40 45 50 55 60
Frequency, Hz

Puc. 2. YacTOTHI XapaKTepUCTHKH MJIATH
3aJIe)KHO Bijl 3MileHHs | meHTpa Baru

OtpumaHni pe3yiabTaTH CBiA4yaTh, IO BJACHA YacToTa IUIATH ic-
TOTHO 3aJISKUTH BiJl TIOJOKEHHS i1 LIEHTpa Bard i pi3ko 30LTBIIYETHCS MPU
HaOmkeHHi 10 Kpato miaty. Lleit ¢pakT HeoOXiHO BpaxoByBaTH HPH KOM-
IIOHOBIII Ha €Talli MPOEKTYBaHHS TUIATH.
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AUTOMATION OF DESIGNING OF CAM-AND-LANTERN
MECHANISMS IN SOLIDWORKS

Kharzhevskyi V.0.1, Marchenko M.V.2, Pasichnyk A.V.2
Khmelnytskyi National University
E-mail: lvk.solidworks@gmail.com, 2max@solidworks.net.ua,
3gamesdiron@gmail.com

Cam mechanisms represent a large class of mechanisms that according
to the corresponding profile of the cam allow one or more dwells of the output
link to be obtained in certain sections, and provide a given law of movement
of the output link in other sections. As known [1, 2], it is also possible to
use cam-and-lantern mechanisms for this purpose, but the task of their
automated design using optimization methods is not completely solved yet.

Therefore, the aim of the work is to develop a software system for
automated design of optimal cam-and-lantern mechanisms with periodic
dwells of the output link (Fig. 1), in accordance with the given law of
motion which includes the determination of theoretical and practical
profiles of the cams and the designing of a three-dimensional model of the
mechanism based on the results of calculations.

Fig. 1. The scheme of the cam-and-lantern mechanism
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Fig. 2. Diagram of the movement of the output link

The mechanism with intermittent rotary motion of the output link
is shown in the Fig. 1. The mechanism consists of a base 1, on which shafts
2 and 3 are installed. Two paired of identical cams 4 and 5 are fixed on
shaft 2, which provide a periodic rotational movement with dwells to the
output link 6. Link 6 carries at least three pairs of evenly spaced rollers 7
and 8. Rollers 7 are offset relative to rollers 8 by an angle B,,. Rollers 7 are
in contact with cam 4, rollers 8 are in contact with cam 5.

With three pairs of rollers, such cam mechanism provides for one
revolution of the cams two turns of the output link 6, each by an angle

B, =60°. When designing the mechanism, it is necessary to determine the
theoretical and practical profile of the cams in accordance with the given
law of motion. In the Fig. 1, b solid lines show the practical profile, in
particular the elements of the cam profile 4 — a,c’,b, cam 5 —d’,¢,D/,
dashed lines — the theoretical profile, in particular the profile elements of
the cam4 — A4,C’,B,cam 5 — A',C, B'. Other areas of the cams correspond

to those outlined by the radii of the circles.
Initial data for calculation

1. Number of pairs of rollers (z =3...8);

2. Interaxial distance a;

3. The length |, of the rocker, which is the radius of the output
link 6;

4. Angle of rotation of the cam during the movement of the output
link (¢, =90');
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5. Permissible angle of pressure (oa =50 );

6. Radius of the roller [

7. The law of movement of the output link is to be selected.

Examples of three laws are given in the Table 1, but the full list of
the laws is given in [2]. The specified laws of motion are characterized by
movement invariants and velocity invariants, while in the calculations we
take the relative time of movement k in the range from O to 1.

Table 1
# Name of the law a, (k) b, (k)
Constant acceleration 3k? —2k3 6k (1-k)
2 | Shun’s law 10k® —15k* +6k° | 30(k* —2k® +k*)
3 | Sinusoidal law k- S'”Zznk 1—cos 2k
TC

During the design process, the following tasks are to be solved:

1. Calculation and designing of a theoretical and practical cam profile.

2. Construction of a 3D model of the cam based on the results of
the practical profile calculation and construction of a parametric 3D model
of the cam-and-lantern mechanism and creation of an animation of the
mechanism.

3. Kinematic analysis of the movement of the output link of the
mechanism, and, in particular, the construction of diagrams of
displacements, velocities and accelerations of the output link.

4. Optimization studies of the cam-and-lantern mechanism according
to the initial data, with the aim of determining the optimal mechanism
according to various criteria.

To solve the given problem, a software program in the Visual
Studio was developed, by means of Visual C# with SOLIDWORKS API
functions included.

In the process of calculations, the theoretical and practical profiles
of the cams are determined and 3D models of the cams are formed,
corresponding examples are shown in Fig. 3.

Based on the results of calculations and modeling, you can also get
a 3D model of the developed mechanism, for which you can generate the
necessary design documentation.

In fig. 5 shows an example of two obtained options — for the
number of rollers z=3 and z = 8.
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Fig. 3. An example of building a theoretical and practical profile
and a 3D cam model

Fig. 4. An example of automated modeling of mechanisms
with different initial data for synthesis

To determine the kinematic parameters of the output link (spindle
wheel), in particular, to construct diagrams of displacements, velocities and
accelerations, you can use the SOLIDWORKS built-in module for
calculating kinematics and dynamics — SOLIDWORKS Motion, which
allows you to easily create an animation of the mechanism and determine
any kinematic parameters his link. In particular, in Fig. 6 shows examples
of constructed diagrams of displacements and velocities of the output link.

Thus, the developed system of automated design of cam-and-
lantern mechanisms allows to carry out analysis and synthesis of such
mechanisms according to various criteria.

118



Science and Education : XVII International Conference

fairpama nepemiliedt BUXIAHOT NaHKK @

45
T 19+
=
2
H
H
§r||2 g
2
g
e
@
H
H
£ 46 4

180 t t

275 3.25 3.5 4.25 4.75
Yac (sec)
Jliarpama WeKAKOCTER BUXIAHOT NaHKW

181
T
%136
z
g
o 90 4
a
g
S
i
H
E 45
ES

0 T ¥

215 325 315 4.25 475
Yac (sec)

Fig. 5. Examples of obtained results kinematic analysis of the mechanism
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BIGPALIVHI MAIIIMHUA JIJI 3HE3APAKYBAHHSA
TA 3MIHU CKUVIAZY BOJJHOI'O CEPEJOBUIIA
I'APOKABITALIEIO

Topoceee A. 1Y, Cmapuii A. P.?
XmenvHuybkutl HayioHanbHULl yHieepcumem
E-mail: laigordeev54 @ukr.net, 2andriyystayy71@dgmail.com

[Ipu excnepuMeHTaIbHOMY IOCTIKEHHI KaBiTamii B HHU3bKOYAC-
TOTHHX 3BYKOBUX MOJISIX OYyJIO BHUSIBIEHO aHAJIOTi0 3 (Di3MKO-XIMIYHUMHU
epexTaMi MK HH3BKOYACTOTHOIO i YJBTPa3BYKOBOIO KaBiTamieto. CTBO-
peHo BiOpalliiiHi MalMHU TOPUIHEBOrO Ta MEMOPaHHOIO THUITY 3 €KCIICHT-
PUKOBHM TPHBOAOM I KaBiTamiiiHOI OOpOOKHM BOIHM, 3 METOI 3HE3a-
pakeHHs 1 3MiHM 11 BiaacTuBocteil [1, 2], y AkuX Boja mijiaerbcst bararo-
Pa3oBOMY 3BOPOTHO-TIOCTYNAIBHOMY MPOXOKCHHIO (3 BUHUKHEHHSM ITHK-
JIYHOI rifpokaBiTalii) yepe3 oTBip B mopuIHi puc. 1, abo Kpi3b OTBip y Ka-
Mepi myJbcatii puc. 2 [1]. 3actocyBaHHS TaKOro MPUBOJY Ja€ MOXKIHBICTh
3MIMCHIOBATH >KOPCTKUII KEPOBaHMH BIUIMB Ha IMPOLIEC BUHUKHEHHS KaBi-
TaIifHUX TIOPO’KHUH 3 YTBOPEHHAM KaBIiTaliHHUX OyIB0AIIOK IMIIIXOM ITif-
00py KOHCTPYKTHBHUX IapaMeTPiB MAIIMHHU 1 peKUMIB poOOTH ii IPUBOLY.
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Puc. 1. Cxema BiOpauiiiHoi MalIMHY 1151 3He3apaKyBaAHHS BOJAHUX CepPeIOBMIIL:
1 — ocHoBa; 2 — cTiiiku; 3 — numMTa; 4 — duiaHenb;
5 — eJekTpoABHUIyH; 6 — MiIIIMIHIKOBA omopa; 7 — Baji; 8 — mydra;

9 — excuenTpuk; 10 — kopmye matyHna; 11 — mrok; 12 — maneus; 13 — nopuiens;
14 — otBip; 15 — kopmyc; 16 — kpumka; 17 — rymoBwuii Bindiiinuk; 18 — muinap;
19 — kpumka; 20 — oTBip; 21 — kpan; 22 — crilika; 23 — mIanka; 24 — moka;
25 — majeup; 26 — npy:kuHa
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KoncTpykuis BiOparmiiftHOT MamInHA MEMOPaHHOTO THUITY IS 3HE-
3apakyBaHHS Ta 3MiHHU BIIACTHBOCTEW BoIM [2] mOKa3aHa Ha pHC. 2.

3 o/ o bl 3

Puc. 2. Cxema Bidpaniiinoi Mmamman
JJ151 3He3apaKyBaHHsI BOJM Ta 3MiHM i CKJIaxy:
1 — ocHoBa; 2 — BiGpoonopa; 3 — enekTpoABUIyH; 4 — mydra; 5 — Bas;

6 — kopmyc; 7 — KOpmyc eKcleHTpuKa; 8 — Bick; 9 — HanpamHua; 10, 26— BTYyJIKH,
11 — mummra; 12, 13 — criliku; 14 — kamepa nmyJabcanii; 15 — rymoBa memGpana;
16 — guck; 17 — mrok; 18, 29 — raiiku; 19 — kinbue; 20 — BaHHa;

21 — mTynep miaBeneHHsI Boau; 22 — IITYIEP BiiBeAeHHS BOIM;

23 — kpuuka; 24 — 6oat; 25 — Tpydonposia; 27 — quck; 28 — oTBip;

30 — BnyckHuii kpan; 31 — Tpy6onposin; 32 — ginbTp;

33 — emHuicTh 1151 360py BoaM; 34 — BoAa

Bynu mpoBeneHi ekcriepuMEHTaNbHI JOCHTIHKEHHS 0 3MiHI CKIaxy
BOJHOTO cepenoBuima. CIIOCTEpiraeThCsi 3MEHIIEHHS COJBLOBOIO CKIIAIy
(mokazuauk TDS), 30imbIeHHs] moka3HUKa JyxHocTi PH, 3MeHmeHHs mo-
KazHuKa notpebu y xucHi ORP. [Ticns BicTOIOBaHHS OTPUMYIOTHCS OCaIu
OKHCHEHOTO 3aj1i3a Ta KaJbLI€BUX | MArHIEBUX OKHUCIB (IMB. pHC. 3).

Jlns BU3HAYEHHS Tpare3AaTHOCTI BiOpalliiHOI MamvHU 31 3He3a-
paxXyBaHHS PIYKOBOi BOJIM IPOBENEHI JOCTi/PKEHHS BIUIMBY TiIpOoauHA-
MIYHO{ KaBiTaii Ha 3MiHy i OaKTepiaIbHOTO CKIIaTy.

Pesynbratu mocnimkeHHs MoKa3aHi Ha puc. 4.
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3acTocyBaHHSA TiIPOKaBITAIHHOTO MPOLECY Y BiOpamiiHUX MaIIw-
Hax NPHBOJMTH IO 3HE3apa)KyBaHHS Ta 3MIHM BIACTHBOCTEH BOJHOTO Ce-
penoBuIa.

OKHCHeHi JOMilIKH
iOHiB KaNbIIi10, MATHIIO

OKMCHEHi IOMIIIKH
iowie 3amiza

Puc. 3. ®otorpadii ocagkiB OKMCHEHHUX JOMIlIKIiB:
a —3aji3a; 6 — KaJablilo Ta MarHin

a 7]

Puc. 4. ®otorpadii 3pa3kiB pocty KoJ0oHiii 6akTepiii:
a — KOHTPOJIbHMIi 3pa30K; 0 — micJist 00podJieHHs rigpokaBiTaniei
(3aJMIIMIINCS KOJIOHISl OTHOT0 BHY OaKTepiil)

BBezneHHsT B KOHCTpPYKILiIO BiOpamiiHOT MalIMHHU JUIs 3HE3apaxy-
BaHHS BOJM Ta 3MiHM 11 CKJIajy IITOKA, HAa SKOMY PO3TAlOBAHO IHCKOBY
MeMOpaHy Ta JUCK 3 OTBOPAaMH, Jajl0 MOXJIMBICTh 0araTtocTamiiHoil riapo-
KaBiTaliiHOT 00pOOKHM, a 3aCTOCYBaHHs JIBOX KaBITALITHUX KOJIOH 301j1b-
IIMJIO Yac KaBiTAI[ifHOTO BILUIUBY, MIO JO3BOJIMIIO ITiIBUIIHTH €(EKTHBHICTh
Npoliecy 3He3apaKyBaHHsS Ta 3MIiHM CKJIaJy BOIH. BiJCYTHICTb LIBHIKO-
00epTOBUX BY3JIIB Ta NOTPEOH iX YIIIIbHEHHS JA03BOJISIE IMiABUINTH HA/IiN-
HICTB Ta JIOBIOBIYHICTH MAIllMH.
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E-mail: kravchukoa2@gmail, 2IklIklokiitstep@gmail.com

Po3ymiHHS icTOpUYHUX eTamiB (OPMYBaHHS METOJIB YIpPaBIiHHSI
MPOEKTAMU HEOOXIMHO Uil BU3HAYEHHS HOTO KIFOYOBUX XapaKTEPUCTHK i
ocobmuBocTei. Takwid MOXil Ja€ MOXIHMBICTH BUSIBUTH 3aKOHOMIPHOCTI
PO3BUTKY CYCHIJIBbCTBA y 3B'A3KY i3 NMONMIMPEHHSIM NPUHIMUIIB YIPaBIiHHSA
NPOEKTAMHU, BUOKPEMHUTH 00JacTi, siki He OyJIM pPO3IJIsIHYTI B HAYKOBHX
poboTax y HOCTaTHROMY OOCS3i, a TaKOXX BHU3HAYUTH OCHOBHI TEHICHIII1
PO3BHUTKY METOIOJIOTI] YIpaBIiHHS MpoeKkTamu [1].

IIporpamua iHXXEHEpPIs € 3aCTOCYBaHHS IMEBHOTO CHCTEMATHYHOI'O
BHMIPHOTO MiAXOQy TPHU PO3pOOIN, SKCIUTyaTalii Ta MATPUMKH HpOTpaM-
HOTO 3a0e3neueHHs [2].

Tepmin software (nmporpamue 3abesneuennsi, [13) BeiB B 1958 p.
BCecBiTHRO Bimomuii cratuctuk [xon Tetok (John Tukey). Tepmin software
engineering (IporpamMHa iEKeHepis) BIepIle 3'IBUBCS B Ha3Bi KOH(pEpEHIIil
HATO, mo Bigbynacs B Himeuunni B 1968 p. i npucBAYeHil Tak 3BaHOMY
KpH3i MPOTpaMHOTo 3a0€3MeYCHHS.

[IporpamyBanHst — npoliec BigoOpa)XeHHsI EBHOT MHOXHHH LiTeH
Ha 0e3/1iY MalIMHHUX KOMaHJ 1 JaHUX, IHTEPIIpeTallis AKUX Ha KOMI'IoTepi
a00 00YHCITIOBATIHBHOMY KOMITIEKC 3a0e31edye TOCITHEHHS TTOCTaBJICHUX IILTeH.

i MoxyTh OyTH Oyab-siki: BiATBOpeHHs 3ByKy B nuHamimi [1K,
PO3paxyHOK TpaeKTOpii MoJILOTY KOCMIYHOTO amapara Ha Mapc, apyk pid-
HOTro 0alaHCOBOTO 3BiTY 1 T.1. BaxyuBo Te, 110 BOHM MOBUHHI OyTH BH3HA-
yeHi. lle 3ByunTh OaHanbHO, ane CKUIBKM O pasiB Ipo 1€ HE TBEPIWIN

123



Cekuisi npobrem mexHiku i Hogux mexHosoeaili

pasimre, SK i paHilre, JOBOIUTHCA CTUKATHCS 3 IPOTPAMHUMH MIPOEKTAMH, B
SIKMX BiACYTHI OyIb-sKi TIEBHI MiJIi.

[Mpodeciitne mporpamyBaHHs (CHHOHIM BHPOOHHMITBO MpOTpaM) -
JISUIBHICTD, CIIPSIMOBaHA HA OTPUMAHHS JJOXOJIB 32 JIOIOMOTOIO ITPOrpamy-
BaHHs. [IpUHIMITOBOIO BiAMIHHICTIO Bijl IPOCTO MPOTrPaMyBaHHS € Te, IO €
abo, mpuHaiiMHI, TIepen0adaeTbes ACIKUN CIIOKHUBAY, SKAN TOTOBHH IUIA-
TUTH 32 BHUKOPHCTAHHS IIPOTPaMHOTO HPOIYKTY. 3BIICH BHUILIMBAE BaXK-
JUBUHA BHCHOBOK MO Te, IO IpodeciiHe BUPOOHUIITBO MPOTrpaM Ie 3aB-
KW KOJIEKTHUBHA IiSUTBHICTD, y AKIH OepyTh ydacTh MIHIMYM JBi JIFOAWHHU:
MIPOTPAMICT 1 CITOKUBAY.

[podeciitanit mporpamict — MOAMHA, sSKa 3aliMaeThCs Mpodeciii-
HHUM TIPOrpaMyBaHHSM.

VY 1960 p. Oynu po3poOIieHi MPUHIMITK PO3MOIUTY JIFOACBKUX pe-
CypciB, 3a JIOIOMOTOI0 SIKMX OpraHi3auil BH3HaYanud CBOi MOTpeOM B po-
00uiil cuIli Ha TOBrOCTPOKOBHH MEPioJl K 3 TOYKH 30pY ii KUJIBKOCTI, TaK i 3
ypaxyBaHHSM SKICHHX XapaKTEepUCTHK, HEOOXiJHMX Ha IiJIPHEMCTBAX 1
npoekTax. [Topsi 3 MOsBOIO HOBUX OpraHi3alifHUX CTPYKTYp, METOIM ILIa-
HYBaHHS Ta YNPaBJiHHA 3aBJaHHSAMH Ha NPOEKTI HAOYJIM OpPraHi30BaHOTO
XapakTepy 3a JOIOMOTOI0 BH3HAYEHHS IpPIOpHUTETIB. Brepme meroamku
YIpaBIiHHS MPIOPUTETaAMU Ha MPOEKTI OYyI0 BUKOpUCTAaHO B 1962 p. KOM-
naniero IBM.

3 dWacoM MpOEKTHI MeHemkepw, He moB'szaHi i3 HACA, cramm
BIIEpILIE YNPABISITH MMPOEXKTAMHU Ha OCHOBI CHELiabHUX METOAOJOTiH. Y
1969 p. yrBOopuBCs mepmit iHCTHTYT yrpasminas npoektamu B CILIA (PMI).
VY 1972 p. akTHBHO cTanu (opMyBaTHCS MDKHApPOJHI acoliarii, Taka, siK
IPMA, a takox iHII €Bpomeiicbki acomialii yrnpaBiiHHSI HMPOEKTaMH, IO
JIONIOMOTJIO iHpOpMYyBaTH KepiBHUKIB Npo 0a30Bi MPAaKTUKK Ta HOBOBBE-
JeHHs y 1iit coepi [4].

Excnieptu [ncruryry ynpasiinas npoektamu B CLHIA (PMI) y cBoix
myOmikamigsx 1970-1980-x pokiB BHCIOBIIOBAIN iICF0 CTaHAApPTH3ALii Ta
ceprudikamii HoBoi mpodecii MeHemKepa MPoekTiB. s mporo Oyma mo-
TpiOHa pPO3poOKa CTAHAAPTIB i KPiTEpilB OIHKU piBHA MpodecioHai3My Me-
HepkepiB mpoekTiB. [lepia kaura takux crannapris PMI BoK (PMBoK®)
Buiinma y 1983 poui i BU3HAYWIA WIICTh Tady3ed 3HAHb, HCOOXITHHUX JIJIS
peamizariii MPOEKTY, a caMe: 9ac, BapTiCTh, SKICTb, BUMOTH, PECYpCH i
YHOpaBIiHHA KOMYHiKarismMu Ha npoekTi [3]. ¥ Bumanni PMI BoK 1987 p.
Oymno nomaHo Taki ramy3i 3HaHb: YIPaBIiHHS 3aKyMIBJISIMH 1 pU3WKaMU; B
1996 p. — ympainiHHS iHTErpariero npoekty; y 2013 p. — ynpaBmiHHA 3a-
iKaBJICHHUMHU CTOPOHAMH, B OCTaHHhOMY BuAaHHi 2018 p. 3po0OaeHO aKkIeHT
Ha azjanTanii 30ipHUKAa 3HAHD MiJl MPOEKTHE CEPENOBHINE, a TAKOXK 3's-
BUJIMCS 3T'aJIKH IIPO THYYKI METOJI0JIOTi] pO3pOOKH MPOAYKTIB [5].
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B inTepBam 1970-1980-x pokiB mpoekTu mopa3 OutbIne Mmodand
3a3HaBaTH TUCKY 30BHINIHBOTO CEPEIOBHUINA.

[ocTymoBo ympaBIiHHS MPOEKTAMH CTA€ MIOpa3 OLNBIN MOITYIsp-
HUM, OIMbII S(EKTUBHUM 1 TEXHOJIOTIYHHMM; JJs 0araThbOxX MiJANPHEMCTB
BOHO € OCHOBHOIO KOMIICTCHIIIEIO 1 3a/1a€ HANPSIMKK PO3BHUTKY. Lle 1oB's-
3aHO 3 THM, IO, MouuHat4u 3 1990-x pokiB, iHpoOpMaIiiiHI Ta KOMYHi-
KaliifHI TEXHOJIOTil YMHIIN BEJMYE3HUI BIUIMB Ha PO3BHTOK IPOEKTHOTO
yIIpaBJIiHHSL.

Ha mouaTtky 2000-X poKiB OCHOBHI IMOCTa4aJbHUKH IPOTPAMHOTO
3a0e3neueH sl Al YIPaBIiHHS MPOEKTaMH MOYaIM HaJaBaTH ILIATPOPMHU
Ha PiBHI MiJIPHUEMCTBA JJISI BUKOPUCTAHHS B JCKINBKOX NMPOEKTaX JEKiNb-
Koma KopucTyBauamu. Ha mouatky 2000-X pOKiB CIIOCTEpIra€Thes 3pOCTaro-
YW iHTepeC MO CTpaTerii, B sIKiii BUHUKA€E OAHA 1 Ta X MpoOiemMa: 4u €
31CTaBHOIO BIJMOBINANBHICTh 33 Y3TOMKCHHS CTPATErii MPOEKTY 31 cTpare-
Ti€l0 CIIOHCOpa 3 YNPaBIIiHHAM MPOEKTaMHM, YHPAaBIiHHAM IporpaMamu. Y
3Biti [HCcTHTYTY ynpaBninHg npoektamu (PMI) 3a 2017 p. Oyno BcTaHOB-
JICHO, 10 «aKTHBHA YydYacTh BHKOHABYOI'O CIIOHCOpa € IPOBIAHHM Ipaii-
BEPOM IIPOEKTIB, IO BiAIOBIAAIOTH IX MOYATKOBMM LiJsIM 1 HaMipam 06i3-
Hecy» [6]. Lis cdepa 1me HenocTaTHRO PO3IIITHYTA HAYKOBLISIMHU, IPOTE POJIb
CHOHCOPA, SIK MPABHIIO, € KIFOUYOBOIO Y BCIX CYYaCHHUX JOCIIIXKSHHSIX.
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J10O IMTAHHS OO0 KPUTEPIIB YCIIIITHOCTI ITPOEKTIB
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Krnacuune ympaBniHHS npoektamu [1] BHAiIse 1Ba BUAM OpraHi-
3amii JI0JCHKOI AiSIIBHOCTI: omepaiiiiHa Ta npoektHa. OnepauiiiHa Tisuib-
HICTh 3aCTOCOBYETBHCS, KOJH 30BHIIIHI YMOBH J00pe BioMi Ta CTaOiIbHI,
KoM BUPOOHUUI omeparlii 1o0pe BUBYCHI i HEOTHOPAa30BO BHIIPOOYBaHi, a
¢yHKIIi BIKOHABI[IB BH3HAYEHI 1 MOCTiiiHI. ¥ IbOMY BHIIQJKy OCHOBOIO
e(pEKTHBHOCTI CITy>KaTh By3bKa CIeMiaji3allis Ta MiABUIICHHS KOMITCTCHIIII.
Tam, ne po3poONseTbCS HOBUHM NMPOMYKT, 30BHIIIHI YyMOBH W BHUMOTH MO
SIKOTO TIOCTIMTHO 3MIiHIOIOTBCS, [I€ 3aCTOCOBYIOTHCS BHPOOHHYI TEXHOIOTIT
BUKOPHCTOBYIOTBCS BIIEpILE, 1€ MOCTIMHO MOTPIOHI MOIIYK HOBUX MOJKJIH-
BOCTEH, IHTENEKTYaJIbHI 3yCUIIJISL 1 TBOPYICTh, TaM MOTPIOHI MPOEKTH.

[IpoekT — THMYacoBe MiANPUEMCTBO, TPU3HAYEHE JJIsi CTBOPEHHS
YHIKaJIBHUX MPOAYKTIB, MOCIYT a00 pe3ysbTaTiB.

B omnepauiitHoi Ta NpOEKTHOI AISUIBHOCTI € PsiJ| 3arajJbHUX Xapak-
TEPUCTUK: BUKOHYIOThCS JIFOJIbMH, OOMEXEHI JTOCTYIHICTIO PecypciB, Iia-
HYIOTbCS, BUKOHYIOTBCSI Ta YIpaBIsIOThCst. OnepartiiiHa IisubHICTh Ta TPOEKTH
PO3PI3HAIOTECS, TOJOBHUM YHHOM, THUM, IO OIEpariiiiHa isUTbHICTE — IIe
TPUBAIOYUI y Yaci i MOBTOPIOBAaHWH MpoIec, Y TOH Yac SK IPOEKTH €
TUMYaCOBHMHU Ta YHIKaJIbHUMH.

OOMerkeHHS 3a TepMiHAMH O3Hayae, 0 y OyIb-SIKOTO IPOEKTY €
YITKHI MMOYaTOK 1 YiTKE 3aBEPIICHHS. 3aBEPIICHHS HACTYMA€ TOMi, KOJIU
JOCSATHYTI LI MPOEKTY; a00 YCBIIOMIICHO, IO 1[I TPOEKTY HEe OyayTh a00
HE MOXYTh OYTH IOCATHYTi, a0 3HUKJIA HEOOXiMHICTh B IMPOEKTI, 1 BiH
NPUNUHSETHCS. TakoK Ba)XKIIMBa BIMIHHICTh HPOEKTHOT JisIIBHOCTI BiJ| Orle-
pauiiiHoi. SIkOu pe3ynbTaTH MPOEKTY HE HOCHIIM YHIKAJIIBHUN XapakTep, po-
00Ty 110 X IOCSATHEHHIO MOXKHA OyJI0 O 4iTKO periiaMeHTyBaTH, BCTAHOBHUTH
BHPOOHMYI HOPMATHUBHU W peayi3oByBaTH B PaMKax OIEPamiiHOl TisUTEHOCTI
(xoHBeep). 3aBHaHHS MPOEKTY — AOCATHEHHS KOHKPETHOI Oi3Hec-MeTH. 3aB-
JIAHHS OTIePAIIiIHOT TisUTBHOCTI — 3a0€3IIeUeHHsT HOPMATHLHOTO TIepediry OizHecy.

IIpoekr — me 3acid crpareriyHoro po3BUTKY. IIpoexTn 00'enHy-
10Thcs B mporpamu. [Iporpama — psii HOB'SI3aHUX OJMH 3 OJHUM IIPOEKTIB,
YIPaBIiHHS SIKHMH KOOPJIMHYETHCS JJISI JIOCSITHEHHs IepeBar i CTYMEHs
KEepPOBaHOCTi, HEAOCTYNHHX INpPH YIPaBIiHHI HAMH OKpemo. [Ipoextn Ta
nporpamu 00'enHyr0ThCA B iopTdei. [lopTdens — Habip mpoekTis abo mpo-
rpam Ta iHOHX pobiT, 00'€THAHUX pPa3oM 3 METOI e(EeKTHBHOTO YIIPaB-
JIiHHS JAaHUMH POOOTaMU JJIS JOCATHEHHSI CTPATETIYHUX IiTeH.
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IIpoexT e ocHOBa iHHOBaWild. 3poOUTH Te, IO YOTO iHII KOMITaHil
me He JoTyMaimcs, 3poOWTH Iie sIKOMOoTa IIBUAIIC, iHAaKIIe IIe 3pOOJIATh
iHIII. 3anpONOHYBAaTH CIIOKMBAa4yeBl OUIBII SKICHMHA NPOAYKT abo Takuid
MIPOJYKT, OTpeda B SKOMY CIIOKMBA4 HaBiTh HE MOXKE ITOKH YCBIJIOMUTH.

3aBaaHHS TPOEKTY — JOCSTHEHHS KOHKPETHOI Oi3Hec-MeTH, INpu
JOTPUMaHHI OOMEKEHb «3aJ1i3HOTO TPUKYTHHKa». Lle 03Hauae, 1110 x0JeH 3
KYTiB TPUKYTHHKa HEe MOXXe OyTH 3MiHEHHH 0e3 HaJaHHS BIUIMBY Ha iHIII.
Hanpuknan, mo6 3MeHIHUTH 4ac, MOTpiOHO Oyne 301LIbIINTH BapTicTh Ta /
a00 CKOPOTHTH 3MiCT.

3rigHO 3 MoTOYHOIO pemakuiiero crangapty PMBOK [1], mpoexT
BBAXKAETHCS YCIIIIHUM, SKIIO 3aJ0BOJCHI BCI BUMOTH 3aMOBHHKa Ta
YY9acCHUKIB IPOeKTy. Kpurepii yCHimHOCTI MPOEKTY — CYKYIMHICTD IMOKa3-
HUKIB, SKi Iaf0Th MOXJIHMBICTH CYAWTH PO CTYIiHb YCHINIHOCTI BHKO-
HaHHS MPOEKTY [2].

Jnst yCHiIHOTO TPOEKTY XapaKTepHO MOCTIHHE BIAYYTTS HOTO ydac-
HUKaMH MOYYTTS 3a/I0BOJICHHSI Ta TOPJAOCTI 3a Pe3yJbTaTH CBOEI pPOOOTH,
no4yTTss ontumizmy. Hemae Hidoro Oinbml 3ry0HOro AJIsl MPOEKTY, HIX
0aliayxicTh abo 3HEBIpy HOro y4acHUKIB. EheKTUBHICTD — 1€ BiHONICHHS
OTPHMAHOTO pe3yJbTaTy J0 BUPOOJICHUM 3aTparaM. He MokHa po3risaaTu
e(EeKTHBHICTh, BUXOISIYHN TUTBKU 3 PE3YJIBTATHBHOCTI: UMM OLIbINE TH BH-
poOisent, yuM OinbIe POOWIN, THM BHIIE TBOS €(PEKTHBHICTh. 3 TaKUM
MiIX0JJOM MOXKHA «3api3aTh Ha BEUepro KypKy, siKa Hece 30JI0Ti AL,

Burparu He cninx mwiyratd 3 iHBecTHLissMU. OruiaTa OpeH I , eNeKTpo-
eHeprii, KOMyHaIIbHI TuTaTexi — BUTpaTH. CTBOpPEHHS Ta 3aKpiluicHHS edek-
THUBHOI KOMaHAM — Lie cTparteriude npuadanHs kommanii. HaBuaHHs ydac-
HUKIB MPOEKTY — IHBeCTHIli. BKIageHHs B Jroaedl — 1ie 30UIbIICHHS YH-
cenbHUKaA y Gopmyn edexkruBHOcTi. Hapocraroua KOHKypEHIlisl BKa3ye Ha
aOCOJIIOTHO YITKHMH TpeHIl y CBITOBIi eKOHOMIlI — mepcoHan — ne gopma
IHBECTHIIi}, aKTHBIB, sIKi MOTPIOHO BMITH HAapOUILyBaTH, yIPaBJIsATH Ta 30e-
piratu. CbOro/Hi JIFOJM — e KarliTall.

CydJacHe TignpHEMCTBO 3000B'si3aHE CTABUTHCSA A0 CBOIX MpaliB-
HUKIB TaK camo, 5K J0 CBOiX KpaIluX KIi€HTiB. ['0JOBHUI KammiTan cydacHOl
Komnauii — 1e 3HaHHs. Belrka yacTiHa IUX 3HAaHb HEBIJI'€MHA BiJ iX HOCIA —
monuHd. Ti mignpueMcTBa, sIKi BOTO HE 3pO3YMUIM, HE BHKHBYTh, TOMY
110 HE 3MOXXYTh OyTH €()EKTHBHUMH.

CrorozHi eeKTUBHE MIANPUEMCTBO — 1€ cepsic. IlinnpremcTso, 3
omHOTO OOKY, Hasla€e MOCIYTW i MPOXYKTH CBOIM KITI€HTaM, a 3 IHIIOTO —
poboui micug s mpodeciiinoro nepconany. [Ipuanmnm «OmHe miANpH-
€MCTBO Ha BCE KUTT», «[Ipaltoii mpoayKTHBHO, a MiJIPHEMCTBO TIPO Tebe
moxbae» — igyTh y MuHyne. PuHOK pobouoi cwmm B IT — mpaBmia BcTa-
HOBITIOIOTH TIpodecioHaH.
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JIroquHo-MammuHuil inTepdeiic (anrn. Human machine interface,
HMI) — TepMmiH, 110 OXOIUTIOE iHXKEHEPHI pillICHHS, KOTPi 3a0e3MneuyIoTh
B3a€EMO/III0 OIepaTopa 3 KEpOBAHUMHU HAM MaIIHHAMH.

ITin «mMammHOIO» B I[bOMY BHIAJKy PO3YMI€ThCS CHUCTEMaA 3 yCiX
TEXHIYHHUX 3aco0iB, MO0 Oepe y4acTh y Mpoleci BUMIPIOBaHHS, KOHTPOIIO,
CUrHaji3amii Ta KepyBaHHI, a IiJ «TIOJHHOIO» — ONEPaTOP-TEXHOJIOT, SIKUH
Oepe Gesmocepe/IHIO yuacTh B mpotieci kepyBansst [1].

JlronuHO-MalIMHHA B3a€EMOJIsl — 1€ JOCIIKSHHs, TUIaHyBaHHS 1
po3pobKka B3aeMoJii MiX JIFOABMHU (KOPHCTYBayaMu) 1 komil'torepamu. Haii-
YacTile e HOHATTS PO3YyMIIOTh K CYKYITHICTh HayK PO KOMII'HOTEpH,
JIOCBi/I KOPHCTYBaya, MPOEKTYBaHHsI Ta iHIKX HayK. KopucTyBarpka B3aeMo-
Jisl 3 KOMIT'IOTEpOM BiIOyBaeThCs Ha pIiBHI NpH3HAuYeHoOro iHrepdeiicy
KOPHCTYBaya, SKHH YacTille BCHOTO € TpadiuHUM Ta BKIIOYae B cebe
IIporpaMHe Ta anapartHe 3a0e3nedeHHs. SIK IpUKIIag MOJKHA HABECTH JAESKi
0o0pa3u Ta 00'€eKTH, sKi BiMOOpaXKaroThCA HA €KpaHAX IUCIUICTB, a TaKOXK
JIaHi, OTPUMaHI 32 TOTIOMOTOI0 allapaTHUX MPUCTPOIB BBEJCHHS iH(QOopMaIIii
BiJl KOPHCTYBaua Ta iHIII BUIH B3a€MOJII JIIOAWHM 3 KOMI FOTEPU30BAHNMHU
aBTOMAaTHU30BaHUMU CUCTEMaMH [2].

VY ramy3i MpOMHCIOBOTO AM3aiHY JIFOJAHO-MAIIHHHOT B3a€MOIIi
inTepdeiic kopuctyBaua (UI, User Interface) — mie mpocrip, ae BinOyBaeTscs
B3aEMOJIiSl MIXK JIFOJIbMU Ta KOMIT FOTEPU30BAaHUMHU MalliHaMH. MeToro i€l
B3aeMoii € 3a0e3neunTy e(heKTUBHICTE POOOTH Ta YIPABIIHHSA MAIIMHOIO 3
JIIOJICBKOT CTOPOHHM, TOJIi SIK MallliHa OJTHOYACHO TI0Ja€ Ha3ay iHhopMallito,
sIKa JIONIOMarae orepaTopy B Ipolieci NpuiHATTS pimieHs. [Ipuknanamu miei
HIMPOKOi KOHIIENIi KOPUCTYBAbKUX iHTEp(heiciB € IHTEpaKTHBHI aCIeKTH
oTepariifHIX CHUCTEM 3arajlbHOTO NPU3HAUCHHS, EIIEMEHTH KEpYBaHHS BaX-
KMMH MallHaMH, Py4Hi IHCTpyMEHTH Ta 3ac00H yNpaBiIiHHS MPOIECaMH.
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SxicTp iHTep(eicy CKIagHO OUIHUTH KiJIbKICHO Yepe3 pi3HOopia-
HICTH HOTO MOKa3HMKIB. 3a pe3ysibTaTaMy YHMCJICHHUX ONUTYBaHb i o0OcTe-
JKCHb, TPOBEJCHHUX MPOBITHUMH (pipMaMH — PO3POOHHKAMH IPOTPAMHOTO
3a0e3neueHH s, BUSBJICHUH HaOlp OCHOBHHMX KPHUTEpIiiB OLIHKH iHTEepdeiciB
KOPHCTYBa4eM, 1[0 JOIIOMarae OJepKaTi HOTO 00'€eKTUBHY OILIHKY:

1) wac i JOCSATHEHHS 33/1aHOTO PiBHSI 3HAHB 1 HABUYOK MO POOOTI
3 IIPOTPaMoIo (J9ac OCBOEHH!);

2) 30epeskeHHs OTPUMaHHX HABUYOK 10 3aKiHUCHHIO JSSIKOTO Yacy;

3) MWBHUIKICT BUKOHAHHS 3aBOaHHs. [IpH 1bOMY MOBHHHA OIliHIO-
BaTHCSl HE IMIBUAKOMIS CHCTEMH Ta IUBHUJKICTh BBEJCHHS i3 KiIaBiaTypH, a
4ac, HEOOXIMHUHN ISl pO3B'SI3yBaHOTO 3aBIAHHS (HAIPHUKIAJ, KOPHCTYBad
MOBUHEH 00poOuTH 3a rouHy He MeHIT 200 JOKYMEHTIB 3 TOMUIIKAMH);

4) cy0'eKTHBHA 3a/I0BOJICHICTh KOPHCTYBada Npd poOoTi i3 cuc-
TEMOO 32 N-0aNBHOIO MIKANOIO0 (3pyYHICTE pOOOTH, CTOMITIOBAHICTH 1 T.11.).

[IpuyoMy mms KOpHCTYBadiB-TIpOQecioHamiB, MO IOCTIHHO Mpa-
LIOIOTh 13 THM CaMHUM I1aKE€TOM, Ha Mepllie Miclie JOCUTb IIBUIIKO BUXOAATh
kputepii 3 Ta 4, a A KOpPUCTYBadiB-HenpodecioHaNiB, MO MPAIOTh i3
NPOrpaMHUM 3a0e3NeUeHHsIM IEePiOJUYHO Ta BUKOHYIOTH IOPIBHSHO HE-
CKJIa[HI 3aBAaHHA — Kputepii 1, 2 Ta 4.

3 1BOro OISy Ha ChOTOJHI HAaWKpaIlUMHM XapaKTEePHUCTHKAMHU
JUIL KOPUCTYBadiB-TIpoQecioHaliB BOJIOIIOTh iHTep(eiicu 3 BITPHOIO HaBi-
rauiero, a Juisi KOpUcTyBadiB-HenpodecioHaniB — iHrepgeiicu npsiMoro ma-
HimyroBaHHA. J[aBHO 3aMideHO, IO TPU BHKOHAHHI Omeparlii KOIMiIOBaHHS
(aiiiniB 3a IHIIMX PIBHUX YMOB OULIBIIICTH MpPOQEcioHalliB BUKOPUCTAIOTh
obomonku THy Far, a HempodecioHamnm — «mIepeTacKyBaHHS O0'€KTiB»
Windows [3].

TecTyBaHHAM MOXHa BHU3HAYHTH CIIAOKI MicIsl iHTepdeiicy, aie
Maiike HEMOXKJIMBO 3HAWTH CHIIbHI, OCKIIbKA BOHH KOPHCTYBauaMH IPOCTO
HE TIOMIYaroThCs, 1 30BCIM BXKE HEMOXIIMBO BH3HAYUTH CHOCOOM ITOJII-
nieHHs. B Toit ke yac Hepigko nusaiiHep iHTepdeiicy 3Hae Npo MpeaMeTHy
00JacTh MEHIIIe, Hi>kK Maii0yTHI KOPHCTyBadi.

Haiiyacrime po3poOHHMKH MPOTrpaMHUX MPOAYKTIB OPI€HTYIOTHCS
Ha TEXHOJIOTIYHI IlepeBarn Ta CHPOIIYIOTh HPOEKTYBaHHS B3aeMOJIl 3
kopuctyBaueM. ToMy nmporpamu CTarOTh CKJIaJHUMH Y BUKOPUCTaHHI Ta HE
MIPUHOCSTH KOPUCTYBauy OYiKyBaHOTO 3a70BojIeHHs. [lepuioueproBoi Bax-
TUBOCTI HaOyBae He eEeKTHBHICTh MPOTPaMH OKPEMO, a e(h)eKTUBHICTD JIO-
JMHO-MalMHHOT B3aemosii. CydyacHa cTaTUCTHKAa AEMOHCTPYE, IO KOpHC-
TyBadi CIPUHMAIOTh OiNBII 3pyYHHUH HPOTPAMHUM MPOAYKT, K OUIBII Mil-
HUH, HaBITh 3 00’€KTHBHO MEHIIIOIO (DYHKIIOHAIBHICTIO, y TOH Yac SIK CKJIa/(Ha
Ta HE3py4YHA B3aEMO/IiSI CTBOPIOE BIUYTTS MEPEBAHTAKEHOCTI MPOTPaMH Ta
BIJIIITOBXY€ KOPHUCTYBaya.
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3pocTaHHs MPOAYKTUBHOCTI KOMITIOTEPIB, OOCSTIB IX OMepaTHBHOI
Ta 30BHINIHBOI ITaM'siTi, MPOMYCKHOI 3JaTHOCTI 30BHIIIHIX MPUCTPOIB 1
KaHATIB 3B'S3KY CHJIBHO 3MIHUB CHUTYallil0 B OOYHCIIOBANBHINA TeXHIIi
chepax il 3acTocyBaHHS. 3MEHIIYIOTBCS PO3MIPH KOMIT'IOTEPIB, CHOXH-
BaHHS HUMH €JISKTPOEHEepril, a MBUAKICTh 004HCIIeHb 3pocTae. IcTopuyHo,
OCHOBHHMM 3aBJIaHHSAM IEPUIMX ACCATHJIITH IOSIBU Ta BUKOPHUCTAHHS KOM-
'toTepiB sBIsLIACS MoOY/0Ba anapaTHUX KOMIT'IOTepHHUX 3aco0iB. Lle Oyo
00yMOBJICHO BUCOKOIO BapTiCTIO 0OpOOJIeHHs 1 30epiraHHs JaHuXx.

Y 1980-Ti pokH ycIiXu MIKpOEIEKTPOHIKH MPHUBENIU 0 Pi3KOTO
30UIBIICHHST MPOJYKTUBHOCTI KOMITIOTEpA IPU 3HAYHOMY 3HIDKCHHI Bap-
tocTi. MoBa nporpamyBantsi C/C++ MOCTYIOBO CTana YHIBEpCaIbHUM iHCT-
PYMEHTOM Ta OJHI€I0 3 HalyXMBaHIIIMX MOB MPOTPaMyBaHHS 3arajlbHOTO
npusHayenns [1]. [lpomy crpusuin Taki 11 BIaCTHBOCTI, SIK JIAKOHIYHICTb,
MOTYXXHICTh, THYYKICTH, MOOIUTBHICTH, MOXIIUBICTh IOCTYIy JO BCiX
¢byHKIIOHaTBHUX 3ac00iB cuctemu. [IporpamyBaru Ha C++ MOXHaA SIK s
Windows, Tak i anst Unix, npuyoMy Ui KOXKHOT 3 ONEpalifHuX CHCTEM
iCHye 3HaYHa KUIBKICTb 3aCO0IB pO3pOOJISTHHS: BiJi KOMIMUIATOPIB A0 TO-
TY)XHHMX IHTEPaKTUBHHMX CepeloBHI, sK, mpuMipoM, Borland C++ Builder,
Microsoft Visual C++ uu Visual Studio.NET [2].

OcCHOBHUM 3aBIaHHSIM HampukiHii XX cT. — mouatky XXI cr.
CTaJIO MiIBUIIEHHS SKOCTI KOMITIOTEPHHUX MPOTrpaM, MOXIIMBOCTI SIKMX IIiJI-
KOM BH3HAYarOThCS NMPOTPaMHHUM 3a0e3NedYeHHSIM. 3HATO NPaKTUYHO BCi
armapaTHi OOME)XEHHs Ha BHUDILIEHHs 3aBJaHb. Pemra oOMeXeHb NpHIla-
JIal0Th Ha 4YacTKy HporpamHoro 3abesrneueHHs. [IpoOiemu BUKOpHCTaHHS
IIpOrpaMHOro 3a0e3neyeHHs] B OCHOBHOMY IOB'Si3aHi 3 THM, IO arnapaTHa
CKJIQJHICTh OOYMCITIOBAIBHOI TEXHIKM 1 BUMOTH 10 HOBUX IIPOTpaM BHIIE-
PeIDKaIOTh PO3BUTOK PO3POOKH MPOrpaMHOro 3a0e3IedYeHHs, a BUMOTH JI0
eKCIDTyaTallii MporpaMHHAX NPOIYKTiB HE BUKOHYIOTHCS depe3 HU3BKY SIKICTh
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ix po3pobku. otemep (ipMH-po3pOOHUKH POTPAMHOTO 3a0e3MeueHHs He
JAfOTh TapaHTII0 Ha MPOTPaMHi NMPOIAYKTH, SIKi BOHH HPOIOHYIOTH KOPHC-
TyBauy. Ajie Takoro (pakTHYHO HEMae B XXOAHIM iHIIH cdepi NisUTBHOCTI.
Bynp-sixkuii nerajxpHUM NpoAaBenpb SKOTOCh TOBapy JAa€ TrapaHTii SKOCTi Ta
TOTOBHH HecTH (IPUraJiaeMo MOBEPHEHHsS MUIBHOHIB aBTOMOOUIIB Ha 3a-
BOJIY BUPOOHMKA Y pa3i BUSBICHHS Je(eKTiB) (piHAHCOBY i IOPUANYHY Bij-
MOBIZAJIBHICTH 32 IOCTaBKY HEJOOPOSKICHOTO NPOIYKTY.

BuBueHHs nporpamyBaHHs J03BOJISIE 3pO3yMITH TIPOLEC PO3POOKH
MIPOTPaAMHUX TIPOAYKTiB, OCHOBHI METOAWKH alTrOPUTMi3amii 3aBIaHb IS
MOAAIBIIOrO IX HOJAHHS Y BUIIAAI IPOTPaAMHOTO 3a0e3NeUeHHs, OTPUMATH
HaBUYKH y BUKOPHUCTAHHI MOB mporpamyBaHHs. Kommn'roTepHi Hayku B3a-
raji i mporpaMHa iHXEHepis 30kpemMa — AyKe HMOMYyJSIpHI # CTpiMKi ramysi
3HaHb, 110 PO3BUBAIOTHCA. [IpUUHHOIO € Te, 1110 Mofckke cycninbetBo XXI ct. —
iHpopMamiiiHe CYyCHIECTBO. Y TPOBITHUX KpaiHaX 3alHATICTH HACEIICHHS B
iHpopMmariiHiit cdepi cranoButh 60 %, a B cdepi MaTepiabHOrO BHPOO-
uunrea — 40 %. «XTto Bosoie iHpopMariero — Toii Bosomie citom!» [1].

Jliteparypa

1. Teeputnukosa O. €., Kpunoa B. A., BacumpuenkoB O. T
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2. Tpopumenxko O. I'., [TIpokomn FO. B., llIBaiiko 1. I'., BykaTa JI. M.
Ta iH. C++. OcHoBM mporpamyBaHHS. Teopis Ta NMpakTHKa : MiJPyYHHK.
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J1s 3HaX0/KEHHS ONITUMAIBHOTO PO3B’SA3KY 3a]ad 3aCTOCOBYIOThH
pi3HI MeToAM Teopii ONMTHMAIBFHUX PO3B’SA3KiB, a00 Tak 3BAaHOTO MaTeMa-
THUYHOTO MPOTrPaMyBaHHS.

MaremaTiuuHe IporpaMmyBaHHs — PO3/ii MaTeMaTHKH, 110 MICTUTb
TEOpII0 Ta YHCENbHI METOIM PO3B’sA3aHHSA 0araTOBUMIPHHX E€KCTpEMabHUX
3a1a4d 3 0OMeXEeHHSIMH, TOOTO 3a/ad Ha eKCTpeMyM (GYyHKIii 0araTbox 3MiH-
HUX 3 OOMEXKEHHSAMH Ha 00JacTh 3MiHM WX 3MiHHUX. Ha BigmiHy Bin
KJIACUYHOI Teopii eKCTpeMaJIbHUX 3ajad, 10 SBJs€e COOOI0 YacTHHY Ma-
TEMAaTHYHOT'O aHaNi3y, MaTeMaTHYHE MPOTPaMyBaHHS CTOCYEThCS 3ajad, y
SKUX CYTTEBI 0OMEXEHHs Ha o0sacTh 3MiHU 3MiHHHUX [1].
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[HIIMMU cToBaMHM, MaTeMaTHYHE IPOTPAaMyBaHHS — II¢ NIPUKJIaTHA
MaTeMaTUYHA IUCIMILUIIHA, AKa IOCHIPKYE EKCTpeMallbHi 3amadi (3amadi
MIOITYKY MakcUMyMy abo MiHIMyMy) i po3po0isie MeTonu IX pPO3B'S3aHHA.
Taki 3a1ay4i 11e HA3UBAIOTh ONTUMI3aIiiHUMH [2].

[IpuknagoM BHKOPHUCTaHHS 3HAHb 3 MAaTEeMaTHYHOTO HPOrpamy-
BaHHS MOXKe OyTH PO3B’sI3aHHS TAaKUX BUPOOHWYMX 33/1a4:

— OTPUMAaHHA MaKCUMAJILHOTO IPHOYTKY 200 BUITyCKY MaKCHMAaJIb-
HOro oOCsry MpoAyKIii HpH 3aJaHUX MaTrepiallbHUX, TPYAOBHX, CHEpre-
THYHHX 200 YaCOBUX BHTpATaXx;

— 3a0e3leyueHHs IUIAHOBUX IOKa3HMKIB MiANPUEMCTBA NPH MiHi-
MaJBEHOMY pO3Mipi (iHAHCOBHUX BKJIAJICHB;

— JIOCSATHEHHS MaKCHUMaJbHO KOPOTKOTO TEPMiHY BHIOTOBJICHHS
mpoAyKiii OyIiBHUITBA 00'€KTY, TOBapOOOITYy, BHPOOHHYOTO IUKITY 1 TOMY
1oIi0HOT0 MpH iICHYI0YMX abo0 3aJaHuX BUPOOHUYUX pecypcax;

— BHOIp mapaMeTpiB 00’ekTy abo mporecy, Mpu SKUX 3a0e3rnedy-
€TBCS HOTO MaKcUMallbHa KOPUCHICTb.

B HaBeneHMX MpHKIAJaX MAaKCHMaJbHHH BHITYCK NMPOIYKIIiI, MaK-
CUMaJIbHUH TPUOYTOK, MiHIMaJIbHUI po3Mip (iHAHCOBHX BKJIA/ICHb, MAKCH-
MaJIbHO KOPOTKHH TEpMiH, MaKCUMalbHa KOPUCHICTh — L€ € IIyKaHi ONTHU-
MyMH (MakcUMyMH abo MiHIMyMH), TOOTO pe3yJbTaTH, SIKi NMPH 3adaHUX
YMOBaxX 3aJa4i HEMOXJIMBO TIEPEBEPILIHTH.

B cBoro uepry, yMOBH, SIKI HAKJIQJAOTHCS HAa MOMJIMBI PIllICHHS
3amad (3aaHi MaTepianbHi, TPYIOBI 1 YaCOBI BUTPATH; BUPOOHHUYI pecypcH;
MOXJIMBI Jllama30HN 3HAYEHh MapaMeTpiB abo MIAHOBHX MOKA3HHKIB), Ha-
3MBAIOTh OOMEXEHHIMH 3a1adi.

OnrtumaibHe pilleHHs 3aJadi — 1€ pilleHHs, 10 000B’S3KOBO
3aI0BOJIbHSIE OOMEXKEHHIM 3aaadi [2].

3anexHo Bij BnacTuBocTeil ¢ymkuiii y Ta fj MaremarmuHe

NpOrpaMyBaHHs PO3MANAEThC Ha JCKUIbKA CAaMOCTIHUX AMCLMILIIH, IO
3aiMalOThCs JIOCIHIPKEHHSIM 1 PO3POOKOI0 METOMIB PO3B’SI3aHHS OKPEMHX
KJIaciB 3aad.

Ha puc. 1 nomana knacuikamis 3aja4 MaTeMaTH4HOTO Mporpa-
MYBaHHS.

| MaremaTH4He IPOrpaMyBaHHA
1

3ajaui JerepminoBani 3anaui cTOXaCTHYHOrO
JIMHAMIYHOTO 3a1a4i NporpaMyBaHHA
MporpamMmyBaHHs T I ‘
Tiniiine Heniniiine
TporpamMyBaHHs NporpamMyBaHH:A

Puc. 1. Knacudikanist 3a1a4y MaTeMaTH4HOr0 POrpaMyBaHHs
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Ilepen yciM 3amadi MaTeMaTHYHOTO MPOTPaMyBaHHS MOIUISIOTH Ha
JeTepMiHOBaHI Ta 3amadi CTOXacTHYHOro abo IWHAMIYHOTO Wporpa-
MyBaHHs. J[MHaMiuHe mporpaMyBaHHS — 1€ PO3AIJ MaTeMaTHYHOTO MpO-
rpaMyBaHHs, IO TIOB'S3aHUI 3 BHUPIIICHHSAM EKCTPEMAalbHUX 3aiad CIie-
LiaJIbHOT CTPYKTYpPH, a caMe 3a/iad, B SIKMX HPOLEC MOIIYKY ONTHMAaIbHOTO
pillIeHHs € OaraToeTalHuM.

CroxacTH4HE MpPOTpaMyBaHHSI Ma€ CIpaBy 3 €KCTPEMaJbHUMH 3a-
Jla4yaMu, B TIOCTAHOBIII SIKUX IPUCYTHI BUIIA/IKOB1 BEJIMUMHH.

JerepminoBaHi 3amadyi — e HAWOUTBII MOMIMPEHWH Kiac 3aaad
MaTeMaTHYHOTO TporpaMyBaHHs. BuxinHa iHdopMariis B Takux 3agadax €
MIOBHICTIO BU3HAUeHOW. Bci geTepMiHOBaHI 3a7adi MOIUIIOTECS Ha 3a1adi
JHIAHOTO YU HENiHIHHOTO MPOTPaMyBaHHS.

HeniniliHHe mporpamyBaHHA. B 3amadax mporo kimacy LTbOBa
¢yHKIiA # (a00) 0OMeXeHHS € HeNiHIHHIMH (QYHKIiAMH. B HemiHiiHOMY
NporpaMyBaHHI BUAUISAIOTH Kjac 0araTOeKCTpeMaJbHUX 3a7ad Ta Kiac 3a-
Jla4 OITyKJIOTO TIPOrpaMyBaHHs.

B OaratoekcrpemanbHUX 3ajadax IiiboBa (YHKIIS Ma€ JEKUIbKa
eKCTpeMyMiB. B 3ajauax omykiioro nporpaMmyBaHHs — TUIBKU OJIUH.

Onykie mporpaMyBaHHs 00’€IHYE TPU MiIKIACH EKCTPEMaTbHUX
3a7adq:

— 3a1adi mpu ABOOIYHMX OOMEXKCHHSIX 3MIHHHX i BiICYTHOCTI 00-
Me)KEHb Y BUTTISII PiBHSHB;

— 3ajadi KBaJpaTW4HOTO NPOTPaMyBaHHA, sIKi MOB’sI3aHi 3 IOLIY-
KOM €KCTpeMyMY KBaJpaTHYHOI (QYHKIIi P JIIHIHHIX OOMEKCHHSX;

— 3a/Ja4i B 3arajibHiil MOCTAaHOBIN, TOOTO Ti, IO HE HaJEXaTh 10
JIBOX TMOTIEPEIHIX MiIKIaCiB.

Jiniiine npozpamysanna. B 3agauax 1poro kjiacy LiaboBa (yHK-
1ist Ta Bci oOMexeHHsl € niHiiiHuMu ¢yHkuisimu. JliHiiiHe nporpamMmyBaHHS
00’eHye miaKIac:

— 3aJ1a4 IMCKPETHOTO IPOrpaMyBaHHS;

— 3a/1a4 ApiOGHO-JIIHIHHOTO MPOTrpaMyBaHHS;

— 3a/1a4 MapaMeTPUYHOTO POrpaMyBaHHS;

— TPaHCIIOPTHHX 337ad.

B 3amagax nuckperHOro (IiJIOYHCIIOBOTO) NMpOTrpaMyBaHHS HEBi-
JIoMi (3MiHHI) MOXKYTh MIPUAMATH TLIBKH IIJIOYMCIIOB] 3HAYCHHS. Y 3a7adax
JpiOHO-JIIHIHOTO TporpaMyBaHHs LTbOBa (YHKIIS SBIsSE cOOOK0 BiJHO-
LIEHHS ABOX JIHIHHUX (QyHKUiH, a GyHKUii, M0 BU3HAYAIOTH 00JIACTh NpH-
ITyCTUMHUX DIllIeHb, € 3BUYAHUMH JTiHIHHUMH QYHKIIAME. Y 3a/1a4ax mapa-
METPUYHOTO NMPOrpaMyBaHH IiIboBa (QYHKIIS a00 QyHKIT 0OMexeHb, a00
i Te ¥ iHIIE 3aJexaTh BiJ OESKUX MapaMeTpiB (Koe]imieHTH MOXYTh 3Mi-
HIOBaTHCS B JEAKHX Mexax). OKpeMUM KiacoM JHIMHHMX 3aj1ad SBIAIOTH
c000F0 TPAHCTIOPTHI 33/1a4i, B SIKMX 3MiHHI MOJAI0TH Y BUTIISAI MatTpuili [2].
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OCHOBHMM 3aC000M JUTsl 3’€IHAHHS AeTaleil O[Ty € IBEeWHI HUTKH,
OCHOBOIO KX € HaTypajbHi a00 CHHTETHYHI BOJIOKHA. Y TpOIEeCi BUTO-
TOBJICHHS IIBEHHOTO 3’€THAHHA i POOOTH IIBEHHOI MAIIMHU HUTKU 3a3Ha-
I0Th Aii 0araTopa3zoBoro po3TAry Ta 3THHY, CIIPHAMAIOTh YIapHi HaBaHTa-
JKCHHS Ta TepTs 1O BYIIKA TOJKH, AeTajed MAaIlWMHW i 3’€IHYBaHHUX Ma-
TepianiB. KomrmiekcHuit BIUTHB X (h)aKTOPiB MPHU3BOANTE 3HAYHOTO HATPIBY
OCHOBH HHTKH, IO, B CBOIO Yepry, BHKIMKA€E 3MIiHU i BIACTUBOCTEH, B
TOMY YHCITI OIUIABJICHHS 1 CKJICIOBAHHS SIK 3 TLIOM TOJIKH, TaK 1 IIBEHHUM
MarepianoM. Bee 11e Moke TopyuryBaTu pexuM poOOTH IIBEHHOT MalIvHH,
3HIIKCHHS SIKOCTI IBEHHOTO 111Ba, OOPUBIB HUTOK TOIIO.

3 iHmoro 00Ky, BUMOTH A0 MiABUIIEHHS MPOAYKTHBHOCTI pOOOTH
IIBEHHNX MAIIWH BHUKIMKA€E IMOCTiHfHE 3pOCTaHHA iXHBOI MmBHAKOCTI. [Ipm
MIPOCTHX OIEpalisx IIBUAKICT, POOOTH IIBEHHOI MAIIMHU MOXE CATaTH
6000 cTiOkiB Ha XBWJIMHY. 32 TAaKOi MIBUAKOCTI HUTKA IOBHHHA JIOJIATH
MIeBHUH OI1ip, 110 BUHMKAE TIiJ1 9ac ii MPOXOHKEHHS 110 HANpPSIMHOMY Tiepe-
pi3y TOJIKH 1 IIpU NPOKOJIIOBAHHI IaKeTa 3’€HYBAHUX JeTajeH, [0 TaKoX
MOY€ IIPUBECTH JI0 MOLIKOKEHHS ii OCHOBH. 3 ypaxyBaHHSIM LbOTO, HE0O-
XiJIHO IMiJBUINYBATH SAKICTh MIBEHHUX HUTOK, KA MOXE 3a0€3[CYNUTH 3HU-
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KCHHSI Koe]illeHTa TepTs, a, OTXKe, 3aroOirTH IMEeperpiBy CHCTEMH «Tilo
TOJIKH—HUTKa—MaTepiam.

Bigomo, mo mig yac poOOTH HIBEHHHX MAIMH 3 4acTOTOIO obep-
Tanns Bana 1000-6000 xB™ criocTepriacThes Harpis Tia FoJKU 10 TEMIE-
parypu Maibke 450 °C, 3anexHo Bia Micus ii BuMiproBaHHs. AHali3 TepMo-
CTIMKOCTI CHHTETHYHUX 1 IITYYHUX MaTepialliB HUTOK MOKa3ye, 110 IS sKic-
HOT'O 3IIMBaHHs MaTepiajiB TeMIeparypa HarpiBy TOJIKM He TIOBHHHA Tepe-
BuiryBatd 100 °C [1]. Tomy BMiHHS po3paxoByBaTh TEMIIEpaTypy HarpiBy
TOJIKH 32 Pi3HUX PeXXUMiB POOOTH MIBEHHOI MAIIMHU € JOCUTH aKTyaJbHHM.

Meta po6oTH: 3anpONOHYBAaTH BITHOCHO HECKIAIHY aHANITHUHY
MOJIETb ISl PO3PaxyHKy TEMIIEpaTypH HarpiBy TOJIKU IIPH il IPUPOAHOMY
M MITYIHOMY OXOJIOJKCHHI BOJIOO (CHIIIKOHOBUM MacJIOM) Ta ITOBITPSIM.

Cxema IpOKOJIOBAHHS Ta NPOILIMBAHHS MaTepialiB TOJIKOIO B YMO-
BaXx CTaJIOr0 TEMIEPaTypHOTo PeXHUMY Npe/ICTaBIeHa Ha puc. 1.

I)
B | I"mm —
5 h
ha
hs

Puc. 1. Cxema npoxoa:KeHHs1 BiCTPs FOJIKM NPH 31IHUBaHHI
TPHIIAPOBOIo MaKeTa TeIIoi30siliiiHuX MaTepianiB

st yMOB CTAaI[iOHAPHOTO TEMIIEPATYPHOTO PEKUMY Y MpoIeci
3MIMBaHHS [IEBHOTO MAKeTa TeKCTUILHUX MaTepialiB KOMILIEKC PiBHSHB Te-
IUIOBOTO OAJIaHCY JUTS CHCTEMH «TLJI0 TOJKH—HUTKAa—MaTepiay MA€e BUTIIS

Qauo = iQKmK; @)
qud = FmepWI"r; (2)
%Qeids =Qr +Qy +Qro + Q7 ®)
Qa =CaPa (tA —g, )i 4)
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n A ®)

QM = lgl 8:: FICW,' (tr - tMO )T’
Ql"a = G’F chx (tf _tnoe )T’ (6)
Qrr =0 Fprr (tFT e )7:, (7

e Qus:Qusy — TEIIOTA, IO BUINAETHCS Ta BIABOAUTHCS HPU
3MIWBaHHI Matepianis, BT;
Fy 55— cepemest cma TepTs TOJNKHM IO MaTepialy, MPHIMAaeMo, IO

BOHA JIOPIiBHIOE CEPeIHBOMY 3YCHILIIO IIPOKONIIOBAHHS, TOOTO Fy 55 =—Py H;

Wr — cepeIHs MBHUIKICTh IIEPEMIIIeHHS TOJIKH, M/C;

T — YaC BUKOHAHHS TEXHOJIOTIYHOTO TPOIIECY MIBEHHOK MAIIIMHOIO, C;

Qr QuQr, Qpr— TemioTa, WO BiIBOAMTECS, Bi/UIOBIAHO, roJ-
KOIO, MaTepiajoM, KOHBEKI[I€IO Bl TOJKH 1 TOJKOTPHMAaYa JO HABKOJIHIII-
HBOI'O cepeoBuLIa, BT;

Fra, Fpp— mioma KoHTakTy, BiAMOBIAHO, TOJNKH Ta TOJIKOTpHMaya
3 HABKOJIMIIIHIM CEPEIOBHUIIEM;

Cp— MIUTOMA TETIIOEMHICTh MaTepiany ronkd, Jx/kr-K;

P, — T'yCTHHA MaTepially FOJIKH, kr/m®,;

ti, t;;— Temmeparypa, BiJNOBiZHO, T'OJKM Ta rOJKOTpHMAya B

30HI KOHTAKTY 3 MaTepiajaoM Iijg yac podotu mamuau, °C.
[Micis po3s’si3annst cuctemu piBasHb (1)—(7) i 3 BpaxyBaHHsM, 1110

. zn ..
mBUAKICTE pyxy ronkd Wz =—, ne Z — poGounii Xix roynku (M), oTpH-
30
Ma€eMO BHpa3 Uil BU3HAYCHHS TEMIICPATyPH TOJIKH:

nzF

mep

t.=t, +

Ty

30| rPrVr +Z “F,, o Fr
T =1

nd2

me Vx =1, 4A Li — 0o6’em marepiany roaku (N, =1,2— Koe-
diuient, wo Bpaxosye ii reomerpuuny popmy, Mm% dx, Lz — Bignosiamo,
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JiameTp i 3araibHa JTOBKHHA TOJIKH, M).

VY po3paxyHKOBi (GOpMyrTi HE BpaxOBaHO BiIBEIACHHS TEIUIOTH
OCHOBOIO HHMTKH, @ TAKO)XK KOHBEKTHBHE BiJIBEJICHHS TCIUIOTH BiJl TOBEPXHI
Marepianry JO HaBKOJIMIITHBOTO CEPEAOBHIIA, SIKI HA HAIlly JYMKY HE 3Ha4Hi,
aJle BPaxOBaHO BIJABEJCHHsS TEIUIOTH BiJ Tija TOJKOTpUMaya JO HaBKO-
JIMLITHBOTO TIOBITPSL.

[puiinaTi koedillieHTH TEIJIOBiqNa4Yi BU3HAYAIM 3 BiAMOBIIHUX
KpHUTEpiaJIbHUX PIBHSAHB JUIS PI3HUX CXEM PyXy IOTOKIB HOBITPSl Ta BOIH
[1, 2].

[IBuAKICTH MOTOKY MOBITPS IUISI OXOJIOMKEHHS TOJIKHA BH3HAYAIH
3a mornomoror anemomerpa mozeni Wintact WT816. IlIBuakicTe MOTOKY
BOJIH, 1[0 BUKOPUCTOBYETHCS TSI OXOJOMKCHHS TOJIKH, BU3HAYAIM SIK Bill-
HOWICHHA {1 00’€éMHOi BUTpaTH IO IUIOIII TPOXiTHOTO Iepepizy KaHaiy,
SIKUM BOHA MojaBanack. O0’eMHy BUTpaTy BOJY BH3HAUaJM 3a JOMOMOTOIO
npuiiaay o0iKy Boau (JTIYMIBHUKA).

BucHoBKHM. AHani3 OTpUMaHUX pe3yJbTaTiB MOKa3aB, IO TEM-
neparypy HarpiBy rojku menmy 100 °C npu mpoIUMBaHHI TPUILAPOBOTO
MaKeTa TEKCTWJIPHMX MarepianiB MOKHA JIOCSATHYTH JIMIIE IPU OXOJO-
JokeHHI i Bonoro. IIpumycoBe OXOJIOKEHHSI TOJIKM IOTOKOM TIOBITPS €
MEHIII eeKTHBHE, IO U 3pO3yMiNI0 Yepe3 Pi3Hi 3HAYCHHS MUTOMOI TEIUIO-
€MHOCTI MTOBITPS Ta BOIIH.

AHai3 HasBHUX JIITEpaTypHUX PKepell TI0Ka3as, 10 3aMiCTh BOAN
MOJXKHa BUKOPHCTOBYBATH CIICIialibHI CHJIIKOHOBI MpPHCAAKH, KOTpi He
3aJMIIAIOTh CIiJ/IiB, BUMAPOBYIOYNCH 3 TOBEPXHI TiJa TOJKH 1 TOJIKOTPH-
Maua. OfiHaK, NEepeBIPpUTH CHPABEUIMBICTD IIMX TBEP/KEHb HE BAAIOCS 13-
3a BIICYTHOCTI MOXKJIMBOCTI MPHUI0aHHS LUX NPUCAIOK.

JlirepaTypa

1. TeopernuHi OCHOBU TemoTexHIKH. OCHOBH TEIUIOTEXHIKH Ta
TerIoMacooOMiH. MeToIn4HI BKa3iBKHU 0 BUKOHAHHS JIAOOPATOPHHUX pOOIT
Ta IHOWBIAYyabHUX 3aBIAHb IS IH)KEHEPHO-TEXHIYHUX 1 TEXHOJOTIYHUX
cneuiansHocteit / B. I1. Cinepcokuii, I'. O. Cipenko, B. C. fpemuyk. —
Xwmenpaunpkui : TYII, 2003. — 87 c.

2. KoncrantinoB C. M. TeopeTuuHi OCHOBH TETUIOTEXHIKH : [MiJI-
pyd. AN CTyA. HETETUIOTEXH. crell. Buil. HaBd. 3aki.] / C. M. Koncran-
TiHOB, €. M. IlanoB. — KuiB : 3omoti BopoTa, 2012. — 591 c.

3. Opnoewkmii b. B. Texnonoriune oOnajaHaHHs rany3i (miBeliHe
BUPOOHHITBO) : HaBy. rocid. / b. B. Opnoscekuii, H. C. AGpiHoBa. — KuiB :
KHYT/, 2013. - 285 c.
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