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ASTRONOMY

FROZEN WATER RESERVOIRS OF MARS

Vidmachenko A.

Doctor Phys.-Math. Sci., Professor, Professor of Department of Physics
National University of Life and Environmental Sciences of Ukraine
Kyiv, Ukraine

Abstract

In 2000, the "Mars Global Surveyor" equipment discovered geological structures on the surface of the planet
that could have appeared under the influence of water. Later, it was possible to record a huge ice basin on images
of the planet's mountain ranges. To the west of the plains of Utopia, a vast sea may also be hidden beneath the
surface of Mars. Almost 80% of the soil layer detected by the radar consists of water ice, as well as frozen CO;
and sand. The nature of the cracks on the rock with the name "Escher" made it possible to state that its rock was
exposed to the long-term action of some liquid. A band of very thin dark vertical plates was discovered by the
rover "Opportunity"”. This rock may have formed when older layers of rock cracked, and mineral-rich water seeped
through the cracks and left mineral deposits there. They formed a rock stronger than the surrounding stones. Min-
erals, cavities left after the dissolution of salts, hematite spherical balls, etc. are visible on the same stone. Carbonic
acid salts, which are formed only in the presence of water, were also discovered. Such findings increased the
duration of the period of presence of water on the surface of Mars by almost 1 billion years. The ClO4 perchlorate
found there is a very strong oxidizer at elevated temperatures. And being mixed with water, this substance signif-
icantly lowers its freezing point. Perchlorate may still allow a small amount of liquid water to form on Mars today.

After all, the age of some ravines on the slopes of the mountains could be only 1-2 years.
Keywords: Mars, water reservoirs, geological structures, minerals, perchlorate.

In the summer of 2000, the "Mars Global Sur-
veyor" station discovered geological structures on the
surface of the planet [8, 9] that could have arisen only
under the influence of powerful water flows. And at the
beginning of the fall of the same year, the photographs
of the mountain massifs of the planet transmitted from

Fig. 1. On the left — a possible frozen body of water on Mars near the equator; in the middle — the image from

Mars may have recorded a huge ice reservoir [3], under
the ice of which there may be water (Fig. 1, left). This
conclusion then made it possible to make an assump-
tion that the age of some ravines on steep mountain
slopes could be 1-2 years.

-

the rover "Opportunity™ shows the "Escher" rock with cracks indicating the long-term action of water; on the
right — is an image of thin, dark vertical plates at the edge of a bedrock outcrop (http://photojour-
nal.jpl.nasa.gov/).

And recently it was reported about the discovery
of a possible huge sea of frozen water hidden under the
surface of Mars [12]. Almost 80% of the found soil
layer consists of water ice, as well as frozen CO; and
sand [2, 14]. It is located below the surface to the west
of the Utopia Plain, at approximately mid-latitudes in
the Northern Hemisphere. This frozen sea was detected
using the "SHARAD" radar of the "Mars Reconnais-
sance Orbiter". Calculations showed that this frozen
reservoir has an ice thickness of 80 to 170 m with a vol-
ume of more than 14 thousand cubic kilometers.

The "Spirit" rover explored hard rock outcrops at
the foot of the Columbia Mountains. These rocks are

possibly the oldest of all that the rovers have studied
during their mission. In October 2004, the rover "Op-
portunity" discovered new possible signs of traces of
water on Mars. The discovery of the unusual "Escher"
rock (Fig. 1, middle) was made accidentally while try-
ing to bypass the sand areas in Endurance Crater. The
character of the cracks on this rock made it possible to
state that this rock was exposed to the long-term action
of liquid. But then it was believed that maybe there was
not water ice on Mars, but some other kind of ice.

The fact that water could be on the surface of Mars
for a long period of time [15, 18, 20, 22, 29, 32] is evi-
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denced by many other images taken by the rover "Op-
portunity". Thus, descending into the Endurance crater
on 07/22/2004, the lander also discovered a strip of thin
dark plates. They were located on the edge of one of the
protrusions of the main underlying rock (Fig. 1, right).
It has been suggested that this outcrop is a layer of rock
that formed when older layers of rock cracked, and
mineral-rich water began seeping through those cracks.
Over time, only mineral deposits remained there. And
already from them a rock was formed, much stronger
than the surrounding stones. That is why the vertical
plates were able to remain when the bedrock was
eroded.

The same multi-layered stone also shows numer-
ous evidence of the past presence of water. Among
them are minerals [30, 31], cavities left after the disso-
lution of salts, hematite spherical balls, etc. The obser-
vational results showed that in the Endurance crater
these features spread over several geological layers.
This type of find significantly increases the duration of
the period of presence of water on the surface of Mars.
After all, the formation of such cracks requires the man-
datory presence of a water medium. Moreover, it takes
a long time for the deposits to be compressed into such
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a solid substance. So far, it is difficult to say exactly
how long water has been on the surface of Mars. But
apparently, it is enough even for life to originate there
[13, 21, 24].

Mossbauer’s spectrometers were installed on the
Spirit and Opportunity rovers of the American Mars
Exploration Rover mission. For the first time, they
made it possible to obtain the soil composition from the
spectra of one of the planets of the Solar System during
space [17] research (Fig. 2, left). These spectra made it
possible to determine the composition of iron com-
pounds on the surface of Mars. They show the presence
of three different iron-bearing rocks. One of them is the
mineral olivine. Its existence indicates that it was not
subject to erosion and the action of water. The obtained
results also indicated the clear possibility of the exist-
ence of water on the surface of this planet in the past.
So, in 2003, salts of carbonic acid were discovered on
Mars for the first time. These compounds are part of
many earth minerals. And carbonates are formed only
in the presence of water and carbon dioxide. Thus, this
discovery strengthened the hypothesis that in the dis-
tant past on Mars [6] there should have been large re-
serves of water (Flg 2 rlght)

Fig. 2. On the left — the spectrum of the Mossbauer spectrometer on the Mars Exploratlon Rover "Spirit" in the
Gusev crater (January 17, 2004). On the right — topography map of channel Kasei Valles (https://en.wikipe-
dia.org/wiki/File: Kasei_Valles_topo.jpg).

From the analysis of the information received
from the rovers, it was possible to find evidence of the
presence of a moist environment even in the stone "El
Capitan” (Fig. 3, left). Sulfates and minerals were also
found there (Fig. 3, right), which could only form in the

presence of water. Later, the “Spirit” rover made a sim-
ilar discovery. He drilled the "Humphrey" stone and
noted the presence of voids there, which could only be
formed under the influence of water. And in the voids,
themselves, deposits of minerals were found, which can
form only in the presence of water.
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image from the “Mars Exploration Rover” Opportunity’s panoramic camera shows the "El Capi-
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tan" region of the rock outcrop at Meridiani Planum
(https://upload.wikimedia.org/wikipedia/commons/0/00/P1A05457_modest.jpg). Right — the Mossbauer spectrum
made it possible to identify the mineral jarosite (K, Na, X+1) Fe3SO4) {OH)s containing hydroxyl in the stone "El
Capitan™ [10].

All these findings made it possible to announce
that the "Opportunity” and "Spirit" missions are suc-
cessful. New results were also obtained as a result of
processing observations with the "OMEGA" spectrom-
eter installed on the "Mars Express" apparatus. With the
help of spectra in the visible and near-infrared ranges
on the surface of Mars, it was possible to detect areas
containing phyllosilicates (water-bearing minerals) and
hydrated sulfates (Fig. 4, left). Both of these groups of
minerals arise as a result of chemical changes in rocks
but differ in the mechanism of formation. Phyllosili-
cates are formed from igneous rocks during prolonged
contact with water. Hydrated sulfates are also formed
under the influence of water. Moreover, this action does
not necessarily have to be long-lasting. But it is neces-
sary that the water has high acidity. The discovery of

VEN -

Fig. 4. 0On the left — the Ioction of phyllosilicates and hydrated sulfates according to the data obtained by the

these minerals clearly indicates that water was present
on the surface of Mars in the past. However, it is much
more difficult to determine when exactly this happened.
By combining all the available information and the data
obtained by the "OMEGA" spectrometers, the follow-
ing possible scenario for the appearance of these min-
erals was proposed. Phyllosilicate-rich sediments
formed on Mars during an ancient geological period
that ended 3.8-3.5 billion years ago. This conclusion
was made on the basis of counting the number of mete-
orite craters and assessing the degree of their erosion. It
is assumed that there was enough water on Mars at that
time, and it may even have been present on the surface
in liquid form. Later, rocks changed by water were cov-
ered by lava fields.

"OMEGA" spectrometer (http://photojournal.jpl.nasa.gov/). On the right — map of Mare Boreum
(https://upload.wikimedia.org/wikipedia/commons/e9/Mare_Boreum_Map.jpg).

Nowadays, erosion has only in some places ex-
posed ancient rocks containing phyllosilicates. This hy-
pothesis explains why areas where phyllosilicates are
found are not associated with dry riverbeds and other
possible traces of water on the surface of Mars. That is,
similar riverbeds could be formed later. Water was pre-
sent in them for a relatively short time and could not
lead to the formation of phyllosilicates. However, in a

later era, hydrated sulfates could be formed. This could
have happened when the climate on Mars changed sig-
nificantly, the amount of water decreased, and it be-
came more acidic. Oceanus Borealis is a hypothetical
ocean that may have existed on the surface of Mars in
the distant past. According to the models, the Martian
polar ocean was partially covered by ice and had water
temperatures close to its freezing point. This prevented
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the formation of clay, which is an important feature of
water bodies on Earth. The image in Fig. 4 (right) co-
vers the Martian surface north of 65° latitude. It in-
cludes the northern polar ice cap, about 1,100 km
across.

"Mariner-9" in 1972 discovered a strip of sand
dunes surrounding polar ice deposits, the length of
which in some places is 500 km. The entire ice cap is
surrounded by the large plains of Planum Boreum and
Vastitas Borealis. Not far from the pole is a large val-
ley, Chasma Boreale, which may have been formed by
melting water from the ice cap. An alternative view is
that it was created by winds coming from the Pole of
Cold. Another notable feature is the gentle rise that was
called Olympia Planitia. In summer, a dark "collar"
around the residual cap becomes noticeable; this is
mainly caused by the dunes. On Fig. 4 (right) also
shows several very large craters (Lomonosov and
Korolev) and the smaller Stokes crater on a smooth sur-
face with small relief changes [1, 26, 27]. The landing
module "Phoenix™ landed on 05/25/2008 on Vastitas
Borealis and Mare Boreum. The probe collected and
analyzed soil samples in an attempt to detect water and
determine how hospitable the planet once was for the
possible development of life. He remained active until
the winter conditions became too severe almost 5
months later. After the mission was completed, it was
reported that chloride, bicarbonate, magnesium, so-
dium, potassium, calcium and possibly sulfate were
found in the samples analyzed. Their pH was close to
7.7.

Perchlorate (CIO4), a very strong oxidizer at ele-
vated temperatures, was also discovered [5]. This was
an important discovery because this chemical could be
used for rocket fuel and as a source of oxygen for future
colonists. In addition, under certain conditions, per-
chlorate can prevent the development of life. Although
some microorganisms can obtain energy from matter
through anaerobic reduction. And when mixed with
water, this chemical can significantly lower its freezing
point. Thus, much direct evidence of the presence of
water at this location was found. And perchlorate may
even allow the formation of a small amount of liquid
water on Mars today. Craters are common in some re-
gions of Mars, and may have formed as a result of sea-
sonal [11, 16, 19, 23] melting of perchlorate ice and
caused soil erosion on steep slopes by water [4, 7, 25].
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CHEMISTRY

INFLUENCE OF SUBMICRON CARBON OBTAINED BY PLASMOCHEMICAL DESTRUCTION OF
ORGANICS-CONTAINING WASTEWATER ON THE PROPERTIES OF COMPOSITE WATER-
COAL FUEL

Klishchenko R.

PhD in Chemistry, The National Academy of Sciences of Ukraine,

Abstract

A.V. Dumansky Institute of Colloid and Water Chemistry,

Kyiv, Ukraine

The study investigated the potential to improve the rheological properties of water-carbon composite fuel
(CWCF) by incorporating microdispersed carbon (MC) produced by plasmochemical degradation of organ-con-
taining wastewater. The research employed coal of P and DG grades to simulate actual CWCF. Coal grade P is
semi-anthracite, while grade DG corresponds to highly volatile bituminous coal. The results showed that the ad-
dition of MC improved the sedimentation stability of the CWCF from 1-2 to 8-10 days. Adding MC to CWCF
improves its rheological stability and reduces its sensitivity to mechanical stress.

Keywords: composite water-coal fuel, plasmochemical destruction, microdispersed carbon, sedimentation,

rheology.

Introduction.

Plasma-chemical degradation is a highly effective
method for treating wastewater containing harmful and
toxic organic compounds. This technology offers sev-
eral advantages over traditional treatment methods [1].
It is universal for all organic contaminants, does not re-
quire the use of materials or reagents, and can be used
to build closed, non-waste water management systems.

Plasma-chemical destruction has high energy in-
tensity, so it is recommended to combine it with en-
ergy-generating technologies. This process produces a
significant amount of finely dispersed carbon material
in the liquid phase, which can serve as combustion cat-
alysts and stabilizers for suspension fuels due to their
branched active surface of submicron size.

Composite water-coal fuel (CWCF) is a promising
type of suspension fuel [2]. Although CWCF has envi-
ronmental advantages over coal, its lower calorific
value due to the presence of water in its composition is
a disadvantage. However, this can be eliminated by us-
ing organically-containing wastewater as a dispersion
medium for CWCF [3], resulting in a more caloric fuel.
Liquid organic wastes that can be used as a dispersion
medium for fuel dispersion systems vary in composi-
tion, viscosity, density, and intermolecular bonds.
When filling such media with fine coal particles, the
problem of their uniform distribution in the volume of
the dispersed system arises. When coal particles are in
water or alcohol, they interact with the dispersion me-
dium through hydrogen bonds. However, when using
media that contain hydrocarbons and aromatic com-
pounds, hydrophobic interactions occur. Another chal-
lenge in preparing organic-mineral dispersed systems is
selecting appropriate reagents for plasticization and sta-
bilization. Many reagents that work well for water-coal
fuels are not suitable for organo-mineral fuels.

To use CWCF as fuel for industrial and domestic
power plants, it must meet specific operational require-
ments. Chemical additives are necessary to ensure sta-
bility, viscosity, and fluidity. Commonly used additives
in CWCF formulations include lignosulfonates Na, Ca,

Mg, sulfonated naphthalene, and melamine derivatives
[3, 4]. However, these stabilizers are sensitive to
changes in pH, ionic composition, and coal type. Addi-
tionally, the use of liquid waste containing organic sub-
stances as part of the CWCF can alter the spatial colloi-
dal structures formed by the addition of plasticizers,
stabilizers, and dispersants. Certain components of
wastewater, such as cationic surfactants, polyelectro-
Iytes, and humic substances, can cause deactivation.

To use fuel oil as a power source for industrial and
domestic power plants, it must meet specific opera-
tional requirements. Chemical additives are necessary
to achieve the desired stability, viscosity, and fluidity.
Commonly used additives in CFC formulations include
lignosulfonates Na, Ca, Mg, sulfonated naphthalene,
and melamine derivatives [3, 4]. However, these stabi-
lizers are sensitive to changes in pH, ionic composition,
and coal type.

Additionally, the use of liquid waste containing
organic substances as part of the CWCF alters the spa-
tial colloidal structures formed by the addition of plas-
ticizers, stabilizers, and dispersants. Certain compo-
nents of wastewater, such as cationic surfactants, poly-
electrolytes, and humic substances, can deactivate the
stabilizers' effect [5].

The surface of coal particles can be modified by
adsorbed organic molecules, which can alter their prop-
erties and electrokinetic potential. This, in turn, affects
the rheological behavior of composite dispersions [3].
To stabilize CWCF, highly dispersed carbon can be in-
troduced into its composition to enhance the formation
of stable spatial structures. The use of bimodal coal
grinding allows for the production of CWCF with max-
imum solid phase content, which would be impossible
otherwise. This process involves the use of both coarse
particles (>100 um) and fine particles (<50 um). In the
composition of CWCF (pre-plasma-chemically treated
organics-containing wastewater), carbon particles
formed by the conversion of organic contaminants in a
plasma flame can provide stabilization and bimodal
distribution [3]. Due to the catalytic properties of CF, it
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is also possible to increase the degree of burnout and
calorific value of the fuel [6, 7].

The study aims to investigate the effect of plasma-
chemical treatment of organ-containing wastewater and
micro-dispersed carbon additives on the rheological pa-
rameters of the hard coal-based CF based on P and DG
grades.

Experimental part

To simulate real CWCF, we used coal of grade
"P", Ad = 10.7%, and grade "DG", Ad = 15.4%, as a

dispersion medium - water, after plasma chemical treat-
ment. Coal P is a semi-anthracite, and grade DG corre-
sponds to highly volatile bituminous coal. The sample
obtained by plasma-chemical destruction of organ-con-
taining wastewater was used as microdispersed carbon.

Table 1 shows the technical and elemental compo-
sition of the coal and microdispersed carbon used in this
study.

Table 1.
Technical and elemental analysis of coal and microdispersed carbon (MC)
Technical analysis, % Elemental analysis, % daf
Coal grade humidity ash content volatile sub- C H N 0 S
stances

MC 5.6 7.2 0.35 96.8 0.8 0.2 2.1 0.1
DG 9.3 22.3 43.8 76.2 4.9 1.1 13.7 4.1

P 5.1 25.0 14.9 88.5 3.8 0.67 5.33 1.7

The grinding of the initial coal of 1- 5 mm fraction
was carried out with ceramic balls in a porcelain drum
with a capacity of 2 dm?® in a roller mill. The particle
size distribution of the suspensions was determined us-
ing a set of sieves SLM-200. In order to exclude the
influence of the particle size distribution on the rheo-
logical behavior of the suspensions, the coal powders

had an identical particle size distribution: 250-160 um
- 28%, 160-100 um - 24%, 100-63 pm - 12%, 63-40 um
- 32%, <40 um - 9%. The MC sample had the following
particle size distribution: 100-40 pum - 18%, 40-10 um
- 24%, <10 pm - 58%.

Table 2.

Structural and sorption characteristics of coal and microdispersed carbon obtained by DFT from the analysis of
N, adsorption: specific gravity (p), specific surface area (Ssp), pore volume (Vyore), and pore diameter (dpore)

Coal grade g /g;,n3 5579 ;Q:gr/eg dr[;(r)r;e
MC 1.10 81.68 0.064 22.61
DG 1.32 1.39 0.053 7.67

P 151 4.72 0.019 7.88
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Table 3

Chemical additives used as stabilizers, dispersants and plasticizers of CWCF

Sulfonaphthaleneformaldehyde
(SNF) (OO0 “Pigment-Dniepr”, DSTU
6848-79)

B CHZ O CHZ

O
Q

SO, Na* SO, Na'

Sulfomelamine formaldehyde
(SMF) Melment F 10 BASF

H
I

~ N N Nl N
cH, \I/Q\r cH,

il N )
N C"TzNY@\rN\
T T

Polycarboxylate (PK)
Melflux F 1610 BASF

"

H—T H—T H—T
H, THz H;
SO;Na' SO;Na’ SO;Na'
_X
o
CH4 COoHa |CHy

= H | CH=CH D= H

Ci0oMa

m

The reagents were used without preliminary prep-
aration.

The effective viscosity n and flow curves of the
samples were measured on a Rheotest-2 device at
t=20-C. The range of measurement of shear rates D was
limited to values from 1 to 437 s,

The sedimentation stability (St) was studied by the
time of delamination of the CWCF sample in a meas-
uring cylinder.

Results and discussion

Table 4 shows the data on the sedimentation sta-
bility of the CWCF based on different types of coal in
the presence of different dispersants at 60% of the dis-
persed phase concentration. The MC content varied
from 0.1 to 2%. Suspensions of pure P and DG coals
with a solid phase content of > 40% without the intro-
duction of dispersants and plasticizers are much thick-
ened and therefore were not studied for comparison.

Sedimentation resistance of CWCF to delamina-
tion with different MC content at 20°C.

Table 4.
Sedimentation resistance of CWCF with the addition of microdispersed carbon (MC)
CMC, *
Composition 01 [ 025 [ o5 [ 1 | 15 [ 2
Time to delamination, days

60%P+1% PK 2 4 6 10 10 10
60%DG+1% PK 2 4 8 10 10 10
60% P +1% SMF 2 2.5 6 8 10 10
60% DG +1% SMF 4 6 6 8 10 10
60% P +1% SNF 2 5 7 10 10 10
60% DG +1% SNF 2 6 8 8 10 10
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The above results show that the introduction of
submicron carbon in amounts > 1% ensures the sedi-
mentation stability of the CWCF for 10 days. Further
increase of the MC content does not lead to a propor-
tional increase in sedimentation stability and is there-
fore impractical.

All the reagent additives studied show approxi-
mately the same efficiency, so in further experiments,

the SNF additive was used as the cheapest and most ac-
cessible.

Tables 5 and 6 show the results of the influence of
MC on the rheological properties of the CWCF based
on P and DG coals.

Table 5.
Effect of MC on the rheological properties and stability of the CWCF based on P coal (1% SNF additive).
Dispersed phase Concentration of coal ¢, % n, Pa-s at St, days
D=9c*
Coal P 50 0.70 0.25
60 1.34 0.5
70 1.85 2
Coal P +0.5% MC 50 0.98 3
60 1.58 3
70 2.01 4
Coal P +1.5% MC 50 2.74 5
60 5.12 5
70 9.70 6
Coal P +3% MC 50 3.41 5
60 10.05 6
70 18.60 6
Table 6
Effect of MC on the rheological properties and stability of CWCF based on DG coal (1% SNF additive).
Dispersed phase 0, % anfés_?t St, days
=9¢
Coal DG 50 0.74 2
60 1.29 2
70 1.77 2
Coal DG +0.5% MC 50 0.96 4
60 141 8
70 1.87 8
Coal DG +1.5% MC 50 2.23 6
60 4.65 8
70 9.07 8
Coal DG +3% MC 50 2.88 6
60 8.45 10
70 14.4 8

For P and DG coals, it can be noted that the use of
MC additives also leads to an increase in sedimentation
resistance and thickening. Moreover, the effect on P-
grade coal is more noticeable than for DG and anthra-
cite. Compared to DG, the surface of anthracite and
lean coal is more hydrophobic. Therefore, it is more en-
ergetically advantageous for hydrophobic MC to bind
to hydrophobic surfaces. The lower values of sedimen-
tation resistance and viscosity for semi-anthracite com-
pared to lean coal are associated with a more ordered
surface of semi-anthracite with fewer active centers.

Summarizing the above data, it can be concluded
that the effectiveness of MC additives for modifying
the properties of CWCF s based on coals of different
grades is evident. However, since such systems are
prone to thickening at a high concentration of the solid
phase (>60%), it is necessary to investigate the effect
of surfactants to increase the fluidity of suspensions.

Based on the data obtained, it can be concluded
that carbon micro- and nanoparticle admixtures with in-
creased dispersion demonstrate the ability to form co-
agulation structures even when they are contained in
suspensions in the amount of several percent. Further
adjustment of the properties of the CWCF is possible
only through a detailed study of the surface phenomena
and colloidal and chemical features of the formation of
double electric layers of particles of the dispersed
phase.

The fluidity curves of the CWCF with additives of
2% MC and 1% SNF are illustrated in Fig. 1. It is no-
ticeable that all the studied flow curves of the CWCF
modified with submicron carbon have a significant de-
flection in the Dr region: 0-150 ¢!, indicating that these
systems have a pseudoplastic flow character. The de-
flection on these curves indicates the formation of a
structured system, and the greater the deflection, the
greater the stress required to destroy such a structure.
Systems based on P-grade coal are less stable than those
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based on DG coal. This is due to the higher number of
active groups on the surface of DG coal, which pro-
vides higher structural strength. In Fig. 4, the viscosity
of all CWCF s decreases with increasing shear stress.
For all the studied samples, when D reaches 150-200 c-
1, the structure of the suspension is destroyed and at D
> 200 c it acquires a Newtonian yield character.

As can be seen from the data (Fig. 1), the rheolog-
ical curves of the studied CFRPs are satisfactorily de-
scribed by the Oswald de Ville equation:

T=KD"

Where: 1 is the shear stress; K is the coefficient of
structure; D is the shear rate; n is the flow index (n<1
for pseudoplastic structures).

For the curves with P and DG coals, n = 0.50 and
0.63, respectively, and when MK is added, n = 0.52 and
0.67, which characterizes these CWCF s as pseudo-
plastic.

Most pseudoplastic structures are characterized by
a loss of structure under the influence of high shear
rates and the restoration of the initial high viscosity
when high loads are removed and at rest. This phenom-
enon of thixotropy is characterized by hysteresis of the
flow curves and is typical for the CWCEF, the dispersed
phase of which is coal particles. Fig. 1 shows the flow
curves with a gradual increase and subsequent decrease
in shear rate for the CWCF based on P and DG coals
without and in the presence of MC additives.

50 -

T, Pa

400 D,c* 500

30

0 100 200 300 0 100 200 300 400 D,c* 500

60 - 30
T, Pa
50 -
40 + 20 -
30 —e—DG+2%MC b —4—P+2% MC
20 10
10
0 s ! 0 )
-1 -1
()} 100 200 300 400 D,c’ 500 0 100 200 300 400 2’500

Fig. 1 Flow curves of the CWCF (St=60%) with 2% MC and 1% SNF additives (continuous curve -D rising;
dashed curve- D falling).

As can be seen from the flow curves with decreas-
ing D, the structure of the CWCF in the presence of
submicron carbon is restored at higher D (100-50 s
than for structures without MC (50-25 s). Faster res-
toration of the structure is facilitated by the branched
surface of the MC and its greater reactivity in interpar-
ticle interactions.

From a practical point of view, this means that
CWCEF s with submicron carbon additives are less sen-
sitive to mechanical stress than systems with coal. It
takes much less time to restore their damaged structure.
This can be an advantage when transporting and storing
CWCF.
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AHHOTAUUA

B npencraBienHoil paboTe M3yueHa BO3MOXHOCTh IIPUMEHEHHUSI 030HA B MPOM3BOACTBE (hepMa-rpuboB B
pr3I/II/I BMECTO BBICOKOTEMIIEPATYPHBIX MPOIECCCOB, TAKHUX KAaK ! KUIIAYCHUE MATECPHUATIOB, UCIIOJIB30BAHHBIX IJISA
AKTHUBAIIUN BCXOKECTU U NTPOPACTAHUA CEMSIH FpI/I6OB, 06pa60TKa TEXHOJOTUYCCKUX OTXOA0B, HJId BTOPUIHOI'O
MPUMEHEHHUs, OYHCTKA IIOMEICHUH 10 U TIocie cOopa ypoxkast TpHOOB.

YCTaHOBJ'IeHO,“ITO MNPUMEHCHUC O30HA SABJISICTCA Ooiee IIPOCTBIM, 0e30macHbBIM U SKOHOMUYECKH BbIT'OJJHBIM
CpCACTBOM B ITPOU3BOACTBE FpI/I6OB.

WzydeHa ctaOmIbHOCTE PabOTHI TAOOPATOPHBIX 030HATOPOB.

YCTaHOBJ'IeHO, YTO NPOU3BOJAUTCIBHOCTD O30HATOPOB HE 3aBUCUT OT MPOJAOJLKUTCIBHOCTH UX IIPUMCHCHU .

Abstract

The steps of farm-mushroom production processes in Georgia, where high-temperature processing is per-
formed have been studied with the use of ozone. Namely, for changin the fermentation process of mushroom seed
germination materials(stubble, cotton), high-temperature treatment of buildinds before and after growing mush-
rooms,also for the replacement of unused waste of the enterprise.

The possibility of replacing these processes with ozone as a much safer, economical and simple means has
beenestablished. The stability of the used laboratory ozonizers has also been studied in this work. It's been estab-
lished that their performance doesn't change with time.

KaroueBrbie ciioBa: OBOHaTOp, 030H, IMPONU3BOJAUTCIBbHOCTD, FpI/I6LI, CEMCHaA, LIeTyXa, BaTa.

Keywords: Ozonizer, ozone, performance, mushroom, seeds, stubble, cotton.
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BBenenue

Kak u3BecTHO, TPUOBI SBISIOTCS OJHAM M3 BBICO-
KOTIMTATCIBHBIX MPOJYKTOB, YTO JEJIacT UX Hauboiee
npumenseMmbiMu| 1-3]. To 2010 roga rpuObl BBO3WINCH
B ['py3uIo U3 pa3HbIX CTpaH. DKCIEPThI MUTATCIHLHBIX
MPOAYKTOB MPUIILTH K BEIBOJY, YTO YKOHOMHYECKH 00-
Jiee BBITOJHBIM OYyJET pa3BUTHE MECTHOTO MPOM3BO-
cTBa. Bo3HukIM MHOTHE (DUPMBI, TPOU3BOMSIINE Pa3-
JMYHBIE copTa IpuOoB. B mepBBIe TOIBI YPOIKaUHOCTH
nmocturana 300 TOH B rofl, B HACTOSIIEE BPEMS IIPEBHI-
cuna 1800 ToHH. C Ka)KABIM IHEM PacTET MPOHU3BOI-
CTBO Ip nOOB Kax I MECTHOTO PHMEHEHHS, TAK 1 /A

: W, 5

Korma cemena rpu6oB HaOyxalOT W HAYMHAIOT
BCXaXXNBaTh, UX MEPEHOCAT U3 HeJ’IO(i)aHOBI)IX MCIIKOB
U PacKJI[bIBAIOT Ha MOJIKAX B JPYrOM IOMEILICHHH,
TaKKe 00paboTaHHOE PH BEICOKOH TEMIIEpaType, ¢ Co-
OJIFOJICHHEM ONTHMAJBHBIX YCIOBHM,Ie TPHOBI MPO-
PAcTaloT M HOCIICBAIOT.

2 meton. [yt MpUroTOBIICHUS MHIIEIIYMa IIPUMe-
HSIOT Pa3MOJIOTYIO IIENyXy OT cOopa NIIEHHUIbI WIN

skcropta. CeMeHa Hy)XHBIX COPTOB I'pHOOB BBO3STCS
U3 5 eBpONEHCKUX CTpaH(CeMeHa COXPaHSIIOT CIoco0-
HOCTB BCXOXKECTH 3-5 JeT).

J1J1s MOATOTOBKY MUIICIMYyMa TIPUMEHSIIOT JIBA Me-
TOJA:

1 meron. Illenyxy, ocrarouryrocs mocie coopa u
0TOOpa CeMsH MIICHUIBI, HEKOTOPOE BPEMsl OTBapH-
BAaIOT. 3aTeM KIAAYT CIOSMH B IEI0(aHOBBIC MCIIKH,
KXl CJIOH IOCHIIAIOT CEeMEHaMH TPHOOB, HAIIOJN-
HSIOT 70 KpaéB, 3aBSA3BIBAIOT Kpas M Pa3BEUINBAIOT B
CIECIHANBHBIX KOMHATAaX, TJ€ COXPAHSIIOTCS ONITUMAIIb-

HbIE YCJIOBUS (TeMneEasza, JaBJIEHHE,BJIAKHOCTD)

S

Puc.1. Cemena épu606(MuueruyM) 6 MeuKax.

OOBIYHYIO BaTy, 00pPa0aTHIBAIOT MX IIPU BHICOKOW TEM-
neparype, JelarT U3 HUX BMECTe C CEeMEHaMHu IpuOoB
OpHKeTHl, 00EPTHIBAIOT LeNI0(GaHOM C MPOJIETaHHBIMHI
JBIPOYKaMH M TIOMELIAIOT B CIIEIHAIbHBIE KOMHATHI C
COOJIIO/ICHHEM ONTHMANIBHBIX YCIOBHH (TeMIieparypa,
BJIIAXXHOCTH, JaBJICHUE) HAaUNHAETC HaOyxaHHe, BCXa-
KHMBaHHUE M NPOpacTaHhe rPUOOB, KOTOPHIE BHUIC3AIOT
13 IBIPOK M NOcHeBaroT (puc.2, puc.3)
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Te mporieccsl B MPOU3BOACTBE IPHOOB, KOTOPHIC
MPOTEKAIOT MPH BHICOKOW TEMIIEPATYPE U KUIISTYECHHH B
MEPCICKTHBE BO3MOXKHBI C MPUMEHEHHEM 0o0Jjice mpo-
CTOr0, SKOHOMHYHOTO M 0€30MacHOr0 MeTOoAa-o0pa-
OOTKOM 030HOM.

IJKcHepuMeHT

Lenbto uccneoBaHus ABISACTCS IPOBEICHUE IKC-
MIEPUMEHTA B JIA0OPATOPHBIX YCIOBUAX JJS JOKa3a-
TENBCTBA MPEHMYIIECTBA MPUMEHEHUSI 030Ha BMECTO
BBICOKOTEMIICPATYPHBIX MPOIECCOB B IMPOU3BOJICTBE
TpUOOB: OYMCTKH IOMEIIECHUA OT Pa3UYHBIX MHKPO-
OpPraHu3MOB JI0 M TOCie cOopa ypoxas,IOArOTOBKH

’

Puc. 3. [pubwl nocae npopacmanus uz 6puxem-nooyuiex

MHUIIEINYMa, KATSIYSHHSI TIPOU3BOJICTBEHHBIX OTXO/0B
U T.JI.

Jliist TosTydeHusl 030Ha MCIIOJIb30BAIUCH J1abopa-
TOPHbIE  O30HATOPBl €  IPOU3BOJMTEILHOCTHIO
0,41r/gac u 0,034 r/uac. [TogOupanKch KOMIPECCOPHI,
13 KOTOPBIX CaMbIM HOAXOASIINM JUIS JAHHOTO JKCIIe-
pPHMEHTa OKa3ajcsi KOMIIPECCOpP CO CKOPOCTBHIO MOTOKA
Bo3ayxa 6 n/mMuH. Bo Bcex mpucrnocobieHusx obpa-
OOTKM 030HOM COXpaHsUIaCh FepMETHYHOCTB, IOATO-
TOBJBSUTUCH KOPOOKH UISi MULENIMYMa, 4epe3 KOTOopble
XOpOILIO NpOJyBajcs BO3AyX. [laHHBIE NPOM3BOIM-
TETFHOCTH 030HATOPOB MPUBOAATCS B Tabimnax 1 u 2.
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Tabmuma 1
O3oHaTop A, 2 kommpeccopa, Hanpsbkenne (V)-150 B
Bpewms pa- | Bpewms npoay- Komaectso pac- IIpoussonu-
N O6BéM XOJIOBaHHOT'O Ha
Pabouwnii pacTBop 0OTbI 030- | BaHMS O30HA B TEJILHOCTh
Ne pacTtBOpa TUTPOBaHUUE pac-
(M) HarTopa pactBope 030HaTopa
() (MuH.) (MuH.) msopa 20,1 N (r/aac)
) ) (M)
70mn Oydepa+10mn
! 0,1N Na»S;03+1rKI. 80 2 2 6.7 0.24
2 80 5 2 6.5 0.25
3 80 11 2 6.9 0.22
4 80 20 2 6.7 0.24
5 80 20 2 7.0 0.22
6 80 30 2 6.7 0.24
7 80 60 2 6.5 0.25
cp.. 0.24
Ozonarop A, 3 xomnpeccopa, Hanpsikernue (V)-150 B
1 80 3 2 4.4 0.40
2 80 7 2 5.0 0.36
cp.. 0.38
OsoHarop A, 1 KoMnpeccop, IPOU3BOUTENBLHOCTD 6 JI/MUH, Hanpsbkerue (V)-156 B
1 80 32 2 4.2 0.40
2 80 42 2 4.3 0.41
3 80 62 2 4.3 0.41
cp.. 0.406
Tabmuma 2
Ozonarop B, 2 xoMmpeccopa, HanpspkeHue (V)-218 B
KomnuuecTsa pac-
N Bpewms pa- Bpewms npo-
. O0BEM xomoBaHHOTO Ha | IIpom3BoguTens-
Pabouwmii pactBop 0OTHI 030- JTyBaHUS
Ne pacTBopa TUTPOBAaHUE pac- HOCTH 030Ha-
(vu) HaTOpa 030HA B pac-
(M) tBOpa [>-0,1 N Topa(r/4ac)
(MuH.) TBOpE (MHUH.)
(M)
70mn Oydepa+10mn
1 |0,IN 80 2 2 9,6 0,028
Na,S,03+1rKI.
2 80 7 2 9,4 0,043
3 80 22 2 9,4 0,043
4 80 32 2 9,6 0,028
cp. 0.034

YCTaHOBHCHO, YTO OPOU3BOAUTEIIBHOCTL O30HA-
TOPOB HE 3aBUCUT OT MPOJOJIKUTECIIBHOCTU UX pa60T1)1.
[Tocne OIMPCACIICHNUA TMPOU3ZBOAUTCIIBHOCTH O30HATO-

PpOB TIpoBOAMIACE 00PabOTKA 030HOM MPOU3BOICTBEH-
HBIX OTXOJIOB, HEMPHUTOIHBIX K ymoTpeOsieHuro. Jlau-
HblE€ IIPOBEIAEHHBIX JBYX IapauICIbHBIX OIBITOB IIPHU-
BejIeHbI B Tabnuie 3.

O30HUpOBaHNE POU3BOJCTBEHHBIX OTXO0/I0B
O3onatop A mpom3BoguTeIbHOCTRIO 0,41 T/9ac, 1| KoMIpeccop Co CKOPOCTHIO TOTOKA BO3AyXa 6 JI/ MUH., HATIPSI-
xkenue (V)-218 B

Tabmuma 3

Ne, Homepal | Bpewms npoxox- | Bec nenmpuron- Ne,nomepa 11 Bpewms npoxox- | Bec Henpuron-
00pa3ios JIEHHsI 030HA HOW BaTHI(T) 00pa3oB JIEHHsI 030HA HO BaTHI(T)
(dac) (dac)
1 3 127 4 2,30 938
2 6 127 5 5 658
3 9 127 6 7,30 838

O6paboTka 030HOM BBI3BaJla HaOyXaHHWE BaTHI.
OO6paboTHas BaTa Oblia yI0KEHA B CTEPHIIbHBIC 1IEII0-
q)aHBI " COXpaHCHA B OUYMIICHHOM O30HOM U I'€pMETH-
YECKHU 3aKpPBITOM MecCTe.

Bce mpencraBieHHBIE SK3€MIUIIPHI,00paboTaH-
HBIC O30HOM, ObLIH YBJIa)KHCHBI OSOHHpOBaHHOﬁ BO-

JIOM.

Bo Bcex ciyuasix HaOJNIOJANCs TOJIOKHUTENbHbIH
a¢ ekt HaOyxaHUs U BCXoKkecTBH. UTO KacaeTcs cre-
pWIM3aIUK TIOMEIICHUH 10 M Tocie cOopa yposkas
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rpubOB 00pabOTKOH 030HOM, 3TOT MPOIECC JABHO W3-
BECTCH M IMPUMEHSIETCS KaK B I'py3uu, Tak W 3arpaHu-
nei(4-6).
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AHoOTAaNis

B crarTi po3riasHyTI 0cOOTMBOCTI OE3KPaHOBOTO MiAHOMY BEITMKOPO3MIPHHUX IMOKPUTTIB 3 BHKOPHUCTAHHSAM
METOAY MiIpoINyBaHHS KOJIOH. [IpencTaBieHuil aHaNi3 BiIOMOTO KOHCTPYKTHBHO-TEXHOJIOTIYHOTO PIIICHHS 110
MiAPOITYBaHHIO KOJIOH. 3 ypaXyBaHHAM IIepeBar i HeIOJIKiB iCHYI0UOI TEXHOJIOTil po3po0ieHH HOBUI BapiaHT
migponryBaHHs KoJOH. OCOOIUBICT 3aIIPOIIOHOBAHOTO PIlICHHS MOJIATa€ B IOYEPTOBOMY BHKOPHCTaHHI TiJpaB-
JYHMX MIAHOMHHKIB B MpoIieci miaporryBanHs KoyioH. LIIToku rixpomniJiioMHUKIB B IpOLIECi TiIpOLyBaHHsI CIIH-
paroThCsl Ha KOHCOJIbHI BHCTYIIH CEKIii KOJIOH. BukopucraHHs po3po0seHoro BapiaHTa MiApOIIYBaHHS KOJIOH
JIO3BOJISIE BMEHBIINTH NPAIICEMHICTD, 00’€MU BUCOTHHX POOIT 1 CTPOKH MiJiiOMY MOKPHTTIB.

Abstract

The article explores the details of crane-free lifting of large-size roofs using the column growing method. An
analysis of the existing construction and technological solution for column growing is presented. Taking into ac-
count the advantages and disadvantages of existing technology, a new variant of growing columns was developed.
The special advantage of the proposed solution is the alternate use of hydraulic lifts in the process of growing
columns. The rods of the hydraulic lifts are supported by the consoles of the column sections during the growing
process. The use of the advanced column growing variant reduces labor intensity, high-altitude work, and the time
required for lifting roofs.

KoaiouoBi ciioBa: MeTo]1 MpUMyCOBOTO IepeMillieHHs], 0e3KpaHOBHH IMiJIiIOM, BETMKOPO3MIpHE TIOKPUTTS, I'i-
JIPaBJIIYHUI [ITHOMHHMK, TI0YEProBe BUKOPUCTAHHS, ITIIPOIYBaHHs KOJIOH, IITOKU TiAPOIAHOMHHKIB.

Keywords: forced displacement methods, crane-less lifting, large-size roof, hydraulic lifting device, alternate

use, growing columns, rods of the hydraulic lifts.

AKTyaabHicTh IpobaemMu

B opranizariitHo-TeXHOJIOTIYHOMY Tporeci 0ymi-
BHUIITBA 3aJi300€TOHHUX YU METAJICBHX BEIHKOIPO-
JHOTHUX OIHOTIOBEPXOBHUX 00’€KTiB HAMOLIBII CKIIaI-
HUM €TarioM € 3BEJICHHS KOHCTPYKTHBHO-TEXHOJOTIY-
HUX TOKPiBeNbHUX OJI0KiB. MeToI! BITEHOTO TiXHOMY
(parMeHTiB UM WiMUX OJOKIB MOKPUTTIB Macoio [0
1500 ToH 3 BUKOpHCTaHHSIM KpaHiB [1¢C. 79 - 82] mepen-
0auaroTh BIIANITYBaHHS OAaraToSPyCHUX PHIITYBaHb,
MOHT&XHUX IUIOIIAA0K Ha BHCOTHHX BigMiTKax 24 —
34M, METaIOEMHHUX 1 BETMKOPO3MIPHHAX TPaBEPC Ta CH-
CTeM THMYacoBOi (ikcamii KOHCTPYKIili TOKPUTTIB B
nporieci migiomy. [l mepeMilieHHs KpaHiB BEIUKOT
BaHTAXKOIII JHOMHOCTI , SIK1 3a/(isIHI B IiAHIMAHHI KOHC-
TPYKTHBHO-TEXHOJIOTTYHHUX OJIOKIB IOKPHUTTIB, HEOO-
XiJIHI JUITHKY IIMPUHOIO MiHIMYM 10 M, SIKi mpuMuKa-
I0Th 10 00’€KTIB, JIc¢ BUKOHYEThCS 3BEJCHHS MOKpiBe-
JbHUX KOHCTpyKuii. Ilpm moenemeHTtHi cxemi
3BEJICHHS TIOKPUTTIB Ha 3HAYHUX BHUCOTAX YacoBi 3a-
TPaTH Ha JJOCTABKY OKPEMHUX CKIIQJIOBUX MOKPIBEIBLHUX

KOHCTPYKIiil B 30HYy MOHTQ)XHHX POOIT JyXe BEJHKI.
Benunka TpuBanicTh IIPONECIB IOCTABKH EIEMEHTIB I10-
KpIBIIi 3 30HH CKJIayBaHHS HA MIOBEPXHi OYAiBEITHHOTO
MaijaHYMKa B 30HY BUCOTHUX MOHTaKHHX POOIT CcyT-
TEBO BIUIMBAE Ha 301IIBIICHHS CTPOKIB 1 3arajibHOT Bap-
TocTi OyaiBedbHHUX poOiT. B yMOBax choromeHHs mpu
IIieHIN 3a0y10B1 TEpUTOPi MPOMHUCIOBHX 00’ €KTIB
oprasizarisi Ipuieriaux A0 00’€KTiB OYiBHUIITBA, JIi-
JITHOK IMpHHOIO 10M [T epecyBaHHS KpaHiB, 3ais-
HUX B MiIHOMI KOHCTPYKTHBHO-TEXHOJIOTTYHUX OJIOKIB
TIOKPUTTIB, CTA€ JIeJalli CKJIAHINIOW. 32 YMOB PEKOH-
CTpyKIii a00 3aMiHN BETMKOIIPOIBOTHUX MOKPUTTIB HA
TEPUTOPISAX JIFOUMX MPOMHCIOBHX I IIIPUEMCTB, Opra-
Hi3allis AUITHOK MUpUHOK0 10M, SKi MPUMUKAIOTH JI0
CTIH IPAIFOIOYHX [EXIB, JUTS IePEMIICHHS T THOMHAX
KpaHiB, IPaKTHYHO HEMOXKJIMBa. MOHTaXHI poOOTH 110
YTBOPEHHIO HOBHX a00 3aMiHi CTapuX BEIMKOIPOIHOT-
HUX 3113006 TOHHUX Y1 METaJEeBUX IOKPHUTTIB 3 BUKO-
PHUCTaHHSIM BHUKIIOYHO METOJIB BIIBHOTO MinioMy 3
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BUKOPHUCTAHHSAM KpaHiB IyXKe€ IpareeMKi i BU3HAYa-
FOTHCSI, SIK EKOHOMIYHO HEBHTI1IHI.

Binpur npuBaGIMBIMYU B YMOBaX 3BEJCHHS BEJH-
KOIPOJILOTHUX IIOKPUTTIB B yMOBax IIiJIbHOI 3a0y-
JIOBH, KOJIM JIUISTHKA OYiBEIbHOTO MalJaHIMKa HE TIe-
pEBHILlye PO3MIpPH KOHCTPYKTUBHO-TEXHOJIOTIYHOTO
OJIOKY IOKPUTTS, IO MiHIMAETHCS, € PIIICHHS, 3T1THO
SKAX Ha HayaJbHIA (a3l MOHT@XKHUX POOIT METOOM
BUTBHOTO TiAHOMY ITOKPHUTTIB 32 TOTIOMOTOI0 KpaHiB Ha
HU3BKUX PUINTYBAHHAX (BECOTA IO 2M) BUKOHYIOTB PO-
0OTH IO YTBOPEHHIO KOHCTPYKTHUBHO-TEXHOJIOTIIHOTO
O1oKy OKpHTTS [2, €.69-72] Ta, micis yTBOpEeHHS BCiX
TEIUTO- 1 T1APOI30MAIHIX MPOIIAPKIB MOKPIBIIi, BUKO-
HYIOTh HiIHOM BEJIMKONPOJIBOTHOIO TMOKPUTT 100%
TOTOBHOCTI Ha NPOEKTHY BUCOTY METOJIOM BHIITOBXY-
BaHHs [3, €.92-93] 3i cnupaHHAM MiAHIMAEMOTO MOK-
PUTTS HA KOJIOHH, IO HimpoIytoThes [4,635-37]. B mi-
JIPOIIYBaHHI KOJOH 3afisHi TiApOmiTHOMHUKH. MeTo
BEPTHKAJIBHOTO MEPEMIIIEHHsI TIOKPUTTSI Ha TPOEKTHY
BIIMITKY 31 CIUpaHHAM Ha MiIPONTyBaJbHI KOJOHHU
KIacU]IKyeTbCs, K «MeTox IMiApOIIyBaHHS KOJOH»
[5]. BmockoHameHHs Oprafi3amiifHO-TEXHOJIOTITIHUX
pilieHs 1O OE3KPaHOBOMY MIAHOMY BEIHKOIPOIBOT-
HHUX TIOKPUTTIB 3 BHKOPHCTaHHSAM METOAY ITiIpOIIy-
BaHHS KOJIOH, fKi O 3a0e3medyBaii 3SMEHIIICHHS Ipalie-
€MHOCTI, BapTOCTi 1 CTPOKIB POOIT IO 3BE/ICHHIO TTOK-
PHTTIB, IPENCTABISETHCS AKTYaJIBHOIO MPOOIEMOIO.

AnaJi3 nyoJikauii

AHasi3 iCHyIouHX 1 HalpanoBaHHs HOBUX OpraHi-
3aLi{HO-TEXHOJIOTIYHUX Ta KOHCTPYKTUBHO-TEXHIYHUX
pilIeHb 1O 3BEICHHIO BEIUKOMPOIHOTHUX MOKPiBEIb-
HHUX KOHCTPYKIiH 3 BUKOPUCTAHHIM TPaJULiHHUX Kpa-
HOBHUX TEXHOJOTIH 1 HETpamuIlifHUX METOMdiB MOH-
TaXXy, IpU SIKUX Ha MOYATKOBIN (a3i ANt yKpyIHEHHS
MOKPUTTIB B KOHCTPYKTHUBHO-TEXHOJIOTIYHI OJIOKH BH-
KOPHCTOBYBAJIHMCh KPAHOBI TEXHOJIOTIi BUILHOTO TIepe-
MIIIIEHHS 1 OAaJIBIINH MiHOM BEITHKOPOIbOTHHX 10~
KPHTTIB BUKOHYBaBCSI METO/IaMHU MIATATYBaHHS a00 BU-
IITOBXYBAaHHS, 3HAWIUIM JETallbHE BiIOOpa)KCHHS B
poboTax BiJOMHX YKPaiHCBKHMX Ta 3aKOPAOHHHMX BYe-
Hux. Cepel yKpaiHChKHX BUEHHUX HallO1IbITy yBary po-
3po0l1i OpraHi3aiiiHO-TeXHOJIOTTYHUX PIllIeHb 1 pO3po-
01l MexaHi3MiB AJIs 3BEJICHHS BEIMKOIPOIbOTHUX TI0-
kputtiB npunistm Genopenko I1.I1., HmxankoBckuit
I'.C, I'ypeBunu 3.U., Jlauna C.JI., bapannukos B.D.,
Boapiackuit A.S,. Esctparos I'.I., Ilrtons T.M..,
Mkpomama A.A., Hazaperko B.®., Curnik H.I1., Hi-
konaes B.B., bamunpkuit B.C., 'onuapenko A.®D., To-
pkatiok B.I1., Tomuiit B./., Toukaueer I'.M., Pe3unuue-
Hko IL.T., Yepnenko B.K., [1-10]. Cepen 3akopaoHHUX
BUYCHHMX BEJHMKHH BHECOK B PO3pPOOKY HAyKOBO-TEOpE-
TUYHUX PIlIEHh KPAHOBUX 1 OE3KPaHOBHUX TEXHOJIOTIH

3BEICHHS 3alli300€TOHHUX 1 METAJIEBUX TOKPUTTIB
MIPOMHCIIOBHX Ta TPOMAISHCHKHAX OO0’ €KTIB 3pOOMIIH
Jerzy Zidlko, Gedymin Orlik, Herrmann Riihle,
Eberhard Kiihn, Karlheinz Weissbach, Heino Engel,
Krzysztof Fligier, Leon Rowinski [11-14].

Meta po6oTu

Ha 3akmami anamizy opraHi3aiiifHO-TEXHOJIOTIY-
HUX OCOOJIMBOCTEH BIZIOMOTO PIIlICHHS MiAAOMY BEJIH-
KOTIPOJIBOTHOTO MHOKPHUTTS METOAOM IiJPOLIYBaHHS
KOJIOH 32 METY CTaBHJIaCh po3poOKa pilreHHs, sKe 6 10-
3BOJIHIIO 3MEHBIIUTH MPAIlCEMHICTB, 00’ €M BUCOTHHX
poOiT Ta CTPOKH MiAHOMY KOHCTPYKIIill IOKPUTTIB Ha
MIPOEKTHY BUCOTY 3 BHKOPHUCTAHHAM TiApOIiAHOMHHX
YCTaHOBOK, SIKI B TpolLeci MiAHOMY MOKPUTTS HO4Yep-
TOBO CIIUPAIOTHCS Ha BEPXHI I'paHi MiIpONIyBAILHUX
KOJIOH. B mporieci mimpornyBaHHs. 3a paxyHok [ - oOpa-
3HOI T'€OMETPUYHOI (OPMHU CEKLiil KOJIOH, YTBOpIO-
€THCS TIepeB’sI3Ka B IIEHTpaIbHIN YacTHHI KoyoH . Ta-
KO, MIPOIIyBaTEHIMU CEKIIISIMU B IIPOLIECI MOHTaXKa
YTBOPIOIOTBCS pedpa )KOPCTKOCTI KOJIOH.

BukJsag 0CHOBHOr0 MaTepiany H0CailzKeHb

Briepiie BapiaHT 3Bef€HHS BEIMKOIPOJIBOTHOTO
3aJ11300€TOHHOTO TIOKPHUTTS 3 MOCITIJOBHHM BHKOPHC-
TaHHSAM KPaHOBOTO 1 OE3KPaHOBOTO METOJIB MOHTaXY
OyB BIPOBAHKECHUI i/ 9ac MiIHOMY MOKPUTTS aHTapy
aeporopty MapirHane B Mapceni, ®panmis B 1951
potii [14,c.18]. BaxiMBMM MOMEHTOM B OpraHi3ariii Te-
XHOJIOTTYHOTO TIpoliecy OyJI0 BUKOHAHHS BCIX MOHTaX-
HUX POOIT MO YTBOPEHHIO MOHOJITHOTO 3ai1i300€TOH-
HOTO MOKPUTTSI B MEXaX AUISHKU OyJiBeIbHOTO Maid-
JaH4YMKa, sIKa HE  TEPEeBHIIyBaJa  PO3MipH
KOHCTPYKTUBHO-TEXHOJIOTIYHOTO OJIOKY ITOKPHTTSI, 110
MigHIMaeThCsA. ByniBenbHe pilIeHHs mependadano BH-
KOHAaHHS MOHTa)XHUX omnepauiii B aa etanu. Ha mep-
IIOMYy eTani Ha HHU3bKUX PHUINTYBaHHAX (BHCOTa 10
1,5M) MeToIOM BUIFHOTO MiTHOMY 3 BHKOPHCTAHHIM
KpaHy Oyuu 3i10paHi CTO¥KM Ta puresi onanyoKkH, ykia-
JeHUH HacTuI omaiayOKu, chopMOBaHMI apMaTypHUI
KapKac MOKPHUTTS | BAKOHaHe OETOHYBaHHS IIOKPIBEIIb-
HOT KoHCTpyKuii. Ha apyromy erari, micist HaOyTTs Mi-
I[HOCTI 3aJ11300€TOHHOTO HOKPHUTTSI METOJIOM BHUILITOB-
XYBaHHS 31 CIIUPAHHSAM ONOPHUX PUrelliB HOKPUTTS HA
TiIpOILyBaIbHI KOJIOHH, OYJI0 BUKOHAHE BEPTHKAIBHE
TepeMIIIeHHs] MOHOJIITHOTO ITOKPUTTS 3 piBHA pyHIa-
MEHTIB Ha MPOEKTHY BUCOTY l4Mm. ['impaBmivHi DOMK-
paTw, 3aIisHi B TIPOIIEC] MiAPONTyBaHHS, 3HAXOIUIHACH
MIDX TIOKPHTTSIM, IO ITiTHIMA€THCS, 1 OTOJIOBKAMH TTiJI-
pomryBaidbHUX KoJOH. CIIpaBXHIH METOX MiApoIy-
BaHHS KIACU(IKYETbCS K «METOJ[ BEPXHBOIO IiAPO-
uryBaHHS KOJOH» [4,C.36]. TexHosoriuHa MOCIiI0B-
HICTH IPOIIECIB MiTHOMY TOKPHUTTS aHTapy aepoIopTy
Mapiraane B Mapcemni noxaszana Ha (Puc.1).
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Puc. 1 ITioiiom nokpummist MeMoOOM 8ePXHbO20 NIOPOUWLYBANHS KOLOH: d - 32ANlbHA CXEMA 8EPXHbO20 NIOPOULY-
8AHH5 KOJIOH, 6 - NOCTIO0BHICHb NPOYeCy NiOPOUy8aHHs KONOH, «A» - 30Ha niopousysanvHux poobim,
1 - noxpumms, 2 - niopowena Konona, 3 - OONOMINCHULL OOKOBULL ceeMeHMm , 4 — OONOMINCHULL cecmerm nio nio-
HOMHUK , 5- donomigicHa banka, 6 —306HIWHIN ce2MeHm KOLOHU, 7 —6HYMPIWHIL Ce2MeHm KOAOHU,
8 — eiopasniunuil niovomuux, 9 — onopHuil OIOK NOKPUMMAL.

[Ipouec MOHTa)xy 30BHILIHBOTO 6 Ta BHYTpIl-
HBOTO 7/ CErMEHTIB MiAPOIIYBaJIbHOI KOJIOHH 2 CKJIaaa-
BCsI 3 HACTYITHHX ITOCIIJOBHUX OTepariii:

- TiApaBIiYHUNA MiAHOMHHK 8 TepeMilrye MOK-
purts 1 Ha BucoTy 200 MM (poOoumii Xix MuTiHApA Ti-
JIPOTI THOMHIKA);

- B IPOCTIp MK OMOPHHAM OJOKOM TOKpHTTS 9 i
BEPXHBOIO TPAHHIO MiJPOLICHHOI KOJOHU 2 BCTaHOB-
JIFOFOTh JONOMIDKHHUI OOKOBHI CErMeHT (BHCOTa CermMe-
HTa 19¢cm);

- MiAHIMAIOTh IITOK TigpomigioMuuka Ha 200 MM,
NepeslatoTh HABAHTAXKXEHHS BiJl OMOPHOTO OJIOKY MOK-
putTst 9 Ha BEPXHIO TPaHb MiJPOLIEHHOT KOJIOHU 2;

- B MPOCTIpP MIX MiJHSITAM IITOKOM T1IpOIigidoM-
HUKa 8 1 BEpXHBOIO T'PAaHHIO BHYTPIIIHBOTO CETMEHTa
KOJIOHH 7 TIOJAIOTh JOIIOMIXHHUI CErMEHT ITif ITiH0M-
HUK 4;

- 31 CIUpaHHAM OIMOPHOTO OJIOKY MOKPHUTTA 9 Ha
JIOTIOMDKHHH CETMEHT TIiJT ITi THOMHUK 4, TiApaBIiqHIM
MiIHOMHAKOM 8 TepeMilyroTh MOKpUuTTs 1 Ha BHCOTY
200 MmM;

- BUKOHYIOTh 3-X KpaTHe NOBTOPEHHS oneparii 1o
BCTAHOBJIEHHIO JONOMDKHUX OOKOBUX CEIrMEHTIB 3 i
JIOTIOMDXKHUX CErMEHTIB ITif MiJiOMHHUK 4;

- 3aMiCTh YOTHPHOX SAPYCIB TOMOMIKHUX OOKOBHX
CErMEHTIB 3 BCTAHOBIIIOIOTH JIONIOMIXHY OaJKy 5;

- 31 CHMpaHHIM OIOPHOTO OJIOKY MOKPUTTS 9 Ha
JIONIOMDKHY OOKOBY OasiKy 5, BCTaHOBIIOIOTH I SITHH
SIPYyC JTOTIOMIKHOTO CETMEHTY IIiJT iTHOMHUK 4;

- IITOK TiPOIiTHOMHUK 8 CIIMParOTh HA BCTAHOB-
JICHUH 11" ITHH SIpyC IOTIOMIXKHOTO CerMeHTa i Tiaio-
MHHK 4 1 MiZHIMAIOTh OMOPHUHN OJIOK MOKpUTTS 9 Ha
200 MmM;

- IGMOHTYIOTh JIOTIOMiXHi OaNKH 5 i BCTaHOBITIO-
FOTh 30BHIIIHI CETMEHT KOJOHH 6 BUCOTOIO 950 MM;

- 31 CIIMPaHH;IM ONOPHOTO OJIOKY MOKPUTTS 9 Ha
3MOHTOBAHHIA 30BHIIIIHIi CETMEHT KOJIOHU 6 ,IEMOHTY-
FOTh I1’SITh SPYCIB JOMOMIKHOTO CErMEHTA TIi]T i IHOM-
HUK 4 1 BCTAHOBIIOIOTh BHYTPIIIHIN CETMEHT KOJIOHU
BHCOTOI0 950 MM;

- CKPIIUTIOIOTH 110 BUCOTI MiX COOO0 3MOHTOBaHi
30BHIIIHI CETMEHTH KOJIOH 6 3a IOTIOMOT0I0 YOTHPHOX
Ppi3p00BHX MIMMIBOK @ 25 MM;

- 3aKPITUTIOIOTh apMATYPHUIT KapKac i BCTAHOBJIIO-
FOTh IIUT OMAJyOKH MK 3MOHTOBAaHHMH 30BHINIHIMHU
CErMEHTaMH KOJIOHU 6 1 BHYTPILIHIMU CErMEHTaMH KO-
JIOHU 7 , yTBOPEHY MTOPOKHHUHY 3a[TOBHIOIOTH OCTOHOM.

3ai1i300€TOHHE OKPUTTS aHrapy MaJjlo po3Mipu B
mwrani 58,5 x 101,5 M, kpok koyoH 9,8 M, Maca TOK-
putts cranoBuia 4200 ToH. B mporeci migponryBaHHs
14 36ipHUX KOJIOH Oyim 3afisHi 14 rigpaBmidvHAX TOM-
KpaTiB BaHTaxomiaiomHicTio 310 ToH. Ilimpomrysa-
JIBHI KOJIOHU cKiamaiuch 3 420 ocHoBHUX 1 126 momo-
MDKHHX eleMeHTiB. Kopirycu rizpogoMkparis Oyiu 3a-
KpITUIEH] Ha CTemiaJhbHAX OMOPHHUX OJIOKaxX Ha HIDKHIN
MMOBEPXHI ITiJHIMAEMOT0 MOHOJIITHOTO MOKPUTTS. [Ti-
polyBaHHs KOJOH TpuBaio 23 aui. Byno 3amisiHo 23
MOHT&)XHUKH. J[0 mepeBar METOay BEPXHBOTO Miapo-
ITyBaHHS KOJOH MOYKHA BITHECTH LIUTBHUI BY301 (ik-
carii HKHIX CEeKITii miapoIyBalbHUX KOJIOH B QyHIa-
MEHTaX, IOCTIHHE HaBaHTAXKCHHS HAa TiIPOIiIHAOM-
HUKH, SKE€ HE 3alle)KUTh BIJ 3arajgbHOi KUTBKOCTI
3MOHTOBAHHX CEKIIiH MiaponryBaabHUX KooH [15]. o
HEJIOJIIKIB BIPOBAHKEHOTO METOJY BEPXHBOTO MiAPO-
[IyBaHHS KOJIOH MOXXHA BIJTHECTH 3POCTAr04i IPOIIOp-
LiHO BiJIaJICHHIO BiJl 3eMJIi, YaCOBI BUTPATH IO IOE-
JIEMEHTHIH mocTaBiii 546 OCHOBHHX 1 JOIIOMI>KHHX €Jle-
MEHTIB KOJIOH B 30HY IiJPOIIyBaHHS, BHCOKa
MPaIeEMHICTh, BeJIMKa KUTbKICTh HEOE3MEeUYHUX BUCOT-
HUX MOHTQXHHX OIepamii Ha BHCOTI 23M HEoOXinm-
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HICTh B TIOCTIHHOMY HapOIIyBaHHI CKJIAIHUX PHIITY-
BaHb B 30HI MiPOIIYyBaIBFHUX pOOIT, MaNnit Xif migiio-
MHHX JIOMKPATIB.

3 ypaxyBaHHSIM MepeBar i HeJI0JIKiB BiZlOMOTO Ba-
piaHTy MigiioMy BEJIMKOIIPOJIBOTHUX MOKPUTTIB METO-
JIOM BEPXHBOT'O MiJIPOIyBaHHs, Oyia po3po0diieHa Tex-
HOJIOTisI MiPOIIyBaHHS KOJIOH 3 BUKOPUCTAHHSAM TiJ-
POMITHOMHHX YCTQHOBOK, SIKi B TIpOLEci MiiHoMy
TIOKPUTTS [TOYEPTOBO CIIUPAIOTHCS HA BEPXHI TPaHi IIi-
JIPOIIYBaTbHUX KOJIOH. IIpH 1ipOMy, cekmii KOJIOH, II0
M APOUTYIOTHCH, 32 PaXyHOK |- 00pa3HOi reoMeTpuIHO1
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(hopMU YTBOPIOIOTH IIEPEB’A3KY B IIEHTPAIbHIN YacTHHI
KOJIOH B TIPOIIEC] 1X MOCEKINIHHOTO miapoIryBanus [16].
3rifiHO 3 3aNpPONOHOBAHUM PILLIEHHSM, CEKLIl POEKT-
HUX MiIPONIYBAIFHUX KOJOH c()OpPMOBaHI B KaceTHi
OJIOKH, MPUKPIIIIEH] 10 HIDKHBOT MOBEPXHI IiHIMAE-
MOro OJIOKY BEJIHMKOIPOJBOTHOIO IMOKPUTTS 1 MOAa-
I0ThCS B 30HY HiJIpOIyBaHHA N0 Hanpasisitounm. [Tin-
pOLIYBaHHs CEKIi MPOEKTHUX KOJIOH 1 BHIITOBXY-
BaHHS KOHCTPYKLIi NMOKPHTTS Ha HPOEKTHY BHCOTY
BHKOHYIOTH IIAHOMHI MO, SIKi CKJIaalOThCS 3 Tif-
paBIIYHEX ITiTHOMHUKIB 1 Hecy4oi pamu (Puc.2).

o

Puc. 2 ITioiiom nokpumms memoOoom 8epxHb020 NIOPOWYBAHHS 3 BUKOPUCIAHHAM NIOUOMHUX MOOYIIB:
a — 8Y3011 6EPXHLO20 NIOPOWLYEAHHSL KOJIOH, O - NOCIIO06HICIb NIOPOULYBAHHSL CeKYIll KOLoH, 1 - nokpumms, 2 -
niopowena Koiona , 3 —cexyin niopowyyeanvHoi Ko1oHU, 4 - 2iopasiiunuil NIOUOMHUK, 5 - Xpecmonoodiona ono-
PHA pama niouoMHO20 MOOYIsA, 6 — ONOPHI 2Hi30a Ni0 WMOKU 2IOPONIOUOMHUKIE.

TexHoyOrIUHMK TpoOLEC MO 3BEJCHHIO BEJUKO-
MPOJILOTHOTO MOKPHUTTS 3 AOIIOMOTOFO IMiIHOMHUX MO-
JIyJTiB MOYKHA PO3IUTHUTH HA JBa MOCIJOBHHUX CTAllH.
Ha mepmomy eTami MeToIoM BUIBHOTO IIAHOMY 3 BH-
KOPHCTAaHHSIM KpaHiB MOHTYIOTh (PYHIaMEHTH ITiJ] HU-
JKHI CeKIii KOJIOH, 0 OyQyTh miapouryBatuck. Ha ¢y-
HIaMEHTAaX 3aKpIILTIOI0Th HIDKHI CeKIii kKooH. KoxkHa
CeKIis MiJPONIyBaJIbHOI KOJIOHHU CKJIAAE€ThCS 3 JIBOX
00’eMHUX cerMeHTiB. [lepuinii cerMeHT — MpsSMOKYT-
HUH Tapaineneninex B po3pi3i kBaapaTHOI Gopmu 3i
CTOPOHOIO KBazgpara A , BHCOTa mapajesnemnimnena 4A.
Hpyruii cermenT — Ky6 31 croponoro A. Ky6iunwmii cer-
MEHT IPUMHKAE OJHIEI0 31 CBOIX OOKOBHX ITOBEPXOHb
110 OOKOBOT MOBEPXHI Mapa’senernineaa Ha BACOTHIHN 1i-
jaHnl 3A — 4A. TakuM urHOM, 00’ €MHI CETMEHTH ITiJI-
POIIYBaJIbHOI KOJIOHN MOXYTh OyTH BUSHAHUMH SIK «I -
o6pazHi». [Ticns 3akpinseHHs B GyHIaMEHTax BCiX 40-
THUPBOX CEKIiH HW)KHBOTO SIPYCY ITiAPOILYBAIBHOI KO-
JIOHM 32 JOTIOMOTOI0 KpaHy, Ha piBHI BEpXHbBOI rpaHi
OCTaHHBOI 3aKkpiruieHoi ['-00pa3Hoi cexmii migporysa-
JIbHOT KOJIOHH BJIAIITOBYIOTH OMOPHI CTEH/U 3 PUIITY-
BaHHsAMU. Ha cTeHgax 30uMparoTh HeCydwid KapKac
KOHCTPYKTUBHO-TEXHOJIOTIYHOTO OJIOKY MOKpUTTS. B
MICISIX 3aKpiIIeHHS B (YH/IaMEHTHUX CTaKaHaX Xpec-
TOMOAIOHUX HIDKHIX SIPYCIB MiAPOIIYBaNTbHUX KOJIOH,

31 CIIMpPaHHSM Ha OrOJIOBOK BepxHBOI [-00pa3HOi cek-
i1, MOHTYIOTb XPECTONOAIOHY OTIOPHY pamy ITiaioM-
HOTO MOJYJSi 3 YOTHUpPMa TiApaBIiUHUMHU ITiAHOMHH-
kamu. Kopryc KOXXHOTO TigpoImigifOMHHKA 3aKpirure-
HUI Ha XpEeCTOMONiOHIH OMOpHIA pami 3a yMOBH
MTOTPAIUITHHS MITOKIB TiPOJIOMKPATIB B OTIOPHI THI3IA
BEPXHIX TpaHell 3MOHTOBaHUX [ -00pa3HUX CEKIiH mia-
polryBaigbHUX KOJIOH. Ha XpecTonomiOHMX OHOpHHUX
paMax 3akpiluIolTh Hecydi (hepMu MoKpHUTTs. Buko-
HYIOTh KOMIUIEKC POOIT 10 BJIAIITyBaHHIO HOKPiBEJb-
HUX TpomapkiB. [liciasi BUKOHAHHS BCIX MOHTaXXHHX
pobiT Mo YTBOpEHHIO OJOKAa MOKPHUTTS, PO3MOYHHA-
€TBCS IPYTHH TEXHOJIOTIYHHUN eTall, SKUi mependadae
0e3KpaHOBHH IiAHOM KOHCTPYKIIii MOKPUTTS Ha Ipoe-
KTHY BHCOTY 3a JJONIOMOTOIO IMiAHOMHHX MOIymiB. B
npoueci migpouryBaHHs ['-00pa3Hux cekuiil 31iHCHIO-
€THCSI TIepeB’sI3Ka MiAPO- NIYBAJbHUX EJIEMEHTIB MiX
coboto. Ilepe’si3ka cexuiil 3abe3mevyeTses 3a paxy-
HOK TOT0, III0 KYOIYHHMI BHCTYI KOXKHOI HacTYITHOI ce-
KIiT criMpaeThcs Ha KyOiYHMH BHCTYN HM)KHBOT 3MOH-
ToBaHOi cexii. [Ipu ipoMy mogaya HOBOI ceKii B 30HY
i IPOIITYBaHHs BiIOyBaeThCs 3 MOBOPOTOM Ha 90° Bij-
HOCHO HampsIMKy TI0Aad4i monepeaHpoi cexmii. B miapo-
ITyBaHHI KOXHOI [-00pa3HOi cekIiii KOJOHH 3aisHi
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TPH 3 YOTHUPHOX TiApaBIIYHUX MiTHOMHUKIB. Tak, Ha-
TIPUKIIA, IS I AponTyBaHHs cekiii «A» (Puc.2,0) Bu-
KOPHUCTOBYIOTBCS JIBa T'iIpOMIJHOMHHMKA, pO3TAIlIOBaH1
B IMO3/I0BKHROMY HAIPSIMKY i OJUH TiApOMiTHOMHUK,
PO3TaIIOBAaHKH B IONEPEYHOMY HaNpsIMKY. BaxkiBoro
YMOBOIO ISl 3a0€3MEeUeHHs] TOPU30HTAIBHOTO I10JIO-
JKEHHSI XpecTONnoi0HOI paMH MiAHOMHOTO MOIYNS €
BUCYBaHHS MOPIIHIB T IPOMiAHOMHHUKIB, 33]ITHHIX B Ii-
IHOMi TIOKPHTTS, HA Pi3HY BHCOTY. Tak, poOoUmii Xis
TOPIIHS TIEPIIOTO IMOB3IOBXHBOTO TiAPOIiJHOMHIKA
cTaHOBUTH A +100mMm, ne A — BUCOTa KyOIi4HOTO cerme-
HTa [-00pa3noi cekmii komoHu. Pobounii xix mopmras
TIOTIEPEIHOTO rizpomigifoMHIKa CTaHOBUTH
2A4+100mm. BinnoBimHo, poOOYHil XiJl MOPUIHS APY-
TOro TOB3/IOBKHBOT'O TiIPOMiIHOMHUKA CTaHOBHUTh
3A4+100mm. BucyBaHHS TIOPIIHIB TiAPOIIAHOMHHUKIB 3
OIOPHOT paMHM B HANpPSIMKY OIMOPHUX THI3 Ha BEPXHIX
rpansx [-00pa3HuX CeKLiil HiIpoNIyBaIFHUX KOJIOH
KOHTPOJIIOETBCSI 32 JIONIOMOTOI0 Kamep crocTepe-
JKCHHS, SIKi 3aKpiIICHI Ha OTMOPHINA paMi MiTiHOMHOTO
Moxyis. [Togaua I'- oOpa3Huit cexiiii KOJIOH B 30HY IIi-
JPOIIYBaHHS BUKOHYETHCS MO HANPABISIOUUM, K 3a-
KPITUTIOIOTHCS Ha HIDKHIHA ITOBEPXHI HECYTIOTO KapKacy
MOKpiBeIbHOI KOHCTpYKIii. dopMyBaHHS Ha HaIpas-
JSFOYNX KaceT 3 [-00pa3HMMH cerMeHTaMH BUKOHY-
€TBCS 32 JIOTIOMOTOI0 aBTOMOOUTBHUX BaHTaXKOI AHOM-
HHKIB MICJISI JEMOHTaXXy PUILTYBaHb 1 OTIOPHUX CTEH-
IiB, Ha SKUX 30UpalOTh  BEJUKOIPOJIHOTHUMN
KOHCTPYKTUBHO-TEXHOJIOTTYHUH 010K MOKpUTTS. [1po-
I[eC MMOYEProBOi Mepeaayi HaBaHTAXKESHHS Bifl OJI0KY IO~
KPHUTTS Ha TIOB3IOBXKHI 1 OTIEPEYHI TiJpOTi THOMHHUKH,
SKi B3a€MOAIIOTH 3 OIIOPHUMH ITOBEPXHAMHU 3MOHTOBA-
HUX CeKIIH MiApOouTyBaJbHUX KOJIOH i TIofavya B IpOcC-
Tip MK BEpXHIMH HMOBEPXHSIMH 3MOHTOBAaHUX CEKIIN
MiAPONTYBATBHUX KOJIOH i OIMOPHOI0 PaMOI0 ITiTHOM-
HOTO MOAYJSl HACTYITHHMX CEKLIH MiJpOoulyBaIbHUX
MPOEKTHHUX KOJIOH MPOJIOBKYETHCS 10 MOMEHTY JIOCSIT-
HEHHS MOKPHUTTSM, LIO MiJHIMAEThCS, MPOEKTHOI BHU-
coru. Ha 3aBepranbHiii Gasi 3Be/IeHHs BEIMKOIIPOJIBO-
THOT'O TIOKPUTTSI LITOKH TOB3/I0BXKHIX 1 MOMEPEUHHX Ti-
JIPOTIIAOMHHUKIB TIOBEPTAIOTh B I1X IMJIIHIPH, YUM
HAaBaHTAXXCHHSI BiJl KOHCTPYKIIIi OKPUTTS 4epe3 OIo-
PHY paMy MiZHOMHOTO MOy HepenaroTh Ha BEpXHi
CeKmii MiJPOIeHHUX NMPOeKTHUX KoJjoH. Ha Hacrym-
HOMY €Tali BUKOHY€ETHCS AEMOHTAX ITONIEPEYHHX 1 MO-
B3JIOBXKHIX TiIpOMiTHOMHUKIB Ta MOHTa)XHUX BHCOT-
HUX IUIOIIA/IOK.

Po3paxyHKn TiITBEpIUKYIOTH, IO IIPH 3aCTOCY-
BaHHI CEKI[H MigpOIlyBaJIbHIX KOJIOH BHCOTOIO 2,0M
Ta BUKOPHCTAHHI MPH MiJHOMI HOKPUTTIB 1 MOCEKIi-
HOMY MiAPONTyBaHHI MPOEKTHUX KOJOH MOTYXHUX Ti/I-
POMIIHOMHHKIB 3 POOOYMM MOPIITHEBUM XOJIOM 2,2 —
2,8 M, 3araJbHHAN Mepiox poOiT 1Mo migHoOMY MOKPUTTS
Ha BUCOTY 24 M cTaHOBHUTH 4 poOoui 3MiHM. [lonans-
1AM HalpsIMKOM BJJOCKOHAJICHHS MiAHOMHHUX MOJYJIiB
€ po3po0Ka KOHCTPYKTUBHO-TEXHIYHHX PillIeHb MO ITi-
JIPOLIYBaHHIO KOJIOH, KOXKHUH SIPYC SIKUX CKJIANAETHCS
3 1BOX ab0 TPhOX CEKLili IpH BUKOPHUCTAaHHI, BilNO-
BiJTHO, IBOX 200 TPHOX TiIpaBIiYHUX ImiHOMHUKIB. Ce-
Kuii kos10H I'-006pa3Hoi ¢popmu, sKi B iporieci miapomnry-
BaHHSI YTBOPIOIOTH INEPEB’SI3KYy LEHTPAIbHOI YaCTHHHU
KOJIOH 1 JIBa, TPY YH YOTHPHU pedpa >KOPCTKOCTI J03BO-

JITIOTH PO3MPAIlbOBYBATH TiTHOMHI MOAYII JUIsl BEPTH-
KaJILHOTO NEePEeMIleHHS BEJIMKOIPOJIILOTHUX KOHCTPY-
KTUBHO-TEXHOJIOTIYHUX OJIOKIB IOKPUTTIB Ha MPOEK-
THY BUCOTY Oinbiry, HiX 24 M. [IporoHOBaHa TeXHOIIO-
Tiss JO3BOJISIE 3MEHBIIMTH PO3MIpH OY/AiBENBEHOTO
MaijaHYMKa 10 PO3MIpiB BEJIUKOIPOILOTHOTO MOK-
PUTTSL, SIKE, MICJISl YKPYITHEHHS! B KOHCTPYKTHBHO-TEX-
HOJIOTIYHUI OJOK Ha HU3BKHUX PUIITYBAaHHSX 3a JIOMO-
MOTOIO KpaHiB , IEPEMIIIy€eThCS HAa TPOCKTHY BHCOTY
31 crMpaHHAM Ha MiAPONTYBajbHI KOJOHH 3 BHKOPHC-
TaHHSM ITiTHOMHHIX MOMIYIIB.

BucHosku

- Ha 3aKJIaji aHaNIi3y OpraHi3amiifHO-TeXHOJIOTId-
HUX 1 KOHCTPYKTHBHO-TEXHIYHUX OCOOJIMBOCTEH BiNO-
MOTO NPHUKJIAAY MiJHOMY BEJIMKONPOJIBOTHOTO MOK-
PHUTTSI METOJIOM MiJPOLIYBaHHS KOJIOH OyJo po3po0-
JICHE TEXHOJOTIYHE pIlIeHHS 3 BHUKOPUCTaHHSAM
TIAPOMIAMOMHHAX YCTaHOBOK, SKi B IPOIECi MigHOMY
TIOKPUTTSI TIOYEPTOBO CIIUPAIOTHCS HAa BEPXHI IpaHi ce-
KIi{ MiapomryBadbHUX KOMOH. KoXHa CeKiis KOJIOHH,
1o migpoIryeThes, Mae ['-00pasHy dopmy. B mpomeci
migpouryBaHHS [ -00pasHi CekIii YTBOPIOIOTH TIie-
PeB’S3Ky B IEHTPAIIBHIH YaCTHHI KOJIOHH. TaKoX, mia-
POILIYBaIbHUMHU CEKLISIMU YTBOPIOIOTHCS pedpa ixKopc-
TKOCTi KOJIOH.

- BUKOPUCTaHHS MPONOHOBAHUX ITiJHOMHUX MO-
JyJIiB, TIAPOMIIHOMHHUKH SKHX B IPOIIEC] iAoMY TO-
KPHUTTIB CIUPAIOTHC Ha ['-00pa3Hi cekiii miaporryBa-
JIbHUX KOJIOH, JI03BOJISIE 3MEHBIINTH 00’ €MHU BEpXoJIa3-
HUX POOIT, MpaleeEMHICTh, BApTICTh 1 CTPOKU POOIT 1O
3BE/ICHHIO BEJIMKOIPOIBOTHHX MMOKPUTTIB. Po3mipu Oy-
JiBEJILHOTO MaiiJaH4MKa NP 3aCTOCYBaHHI IPOIOHO-
BaHUX ITi THOMHHIX MOJYJIiB MOXXYTh OYTH 3MEHIIICHI 10
PO3MIpiB  KOHCTPYKTHBHO-TEXHOJIOTIYHOTO  BEJIUKO-
MIPOJIEOTHOTO OJIOKY TOKPHUTTS, IO ITiAHIMAETHCS.
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AHHOTAN NS

PaCCManI/IBa}OTC}I HCKOTOPLIC aCTICKThI U3YUYCHU S BJIUAHUA TpOHOC(i)eprIX MpOo1ECCOB HA BOBHUKHOBCHHUC U
SBOITIOIUIO TII00aBHBIX MOJIeH cepeOpUCTHIX 00makoB. OCHOBHOE BHUMaHKE O0OpaIIeHo Ha 00JIAYHOCTh, (OPMH-
PYIOUIYIOCS B YMEPEHHBIX MHUpoTaX. VICXOMHBPIMA MaTepraiaMu B paboTe CTall MaCCHUBHI M300paXeHUN MOIIeH
CepeOPHUCTHIX 00JIAKOB CEBEPHOTO IOINTYIIAPHs, IMONyYCHHBIE B XOJ¢ pealli3alliy CIIyTHHKOBOW Muccuu AIM B
ce30H 2019 rona. IIpu 00paboTke 3THX M300paKEHUH PACCUUTHIBAIIICH €XKECYTOUHBIE TUTOMAIN Me30ChepHOH
001a4HOCTH. 3aTEM DTH JAaHHBIC CTATUCTUYCCKU CONOCTABJIAIIMCH CO 3HAYCHUAMU CPEAHUX 3a CYTKU TEMIIEPATyp,
MOJYYCHHBIX Ha HCCKOJIbKUX I/I36paHHLIX METCOCTAaHIIMAX. HpI/I 9TOM HCCJICAJOBAaHUC TPOBOANIIOCH IJIA CTaHI_[PIﬁ,
HaxXoJAIIUXCsa B IIMPOKOM JUAINIA30HE JOJIIOT B pa3JIMYHBIX MO KIMMATY YCJIOBUAX. HJ’I}I HaWJ1yqmiero y‘léTa JICeT-
HETO TCMIIEPATYPHOTO pEKUMaA ApKTI/IKI/I HCIOJIb30BaHbl TaHHBIC O CPCAHECYTOYHBIX TEMIIEpAaTypax METCOCTaH-
IIUH, PacHoOI0KEHHBIX Ha MUpPOTax He MeHee 70 rpamgycos.

HOHy‘IeHHLIe PE3YIbTAThl CBUACTECIILCTBYIOT O HAJIMYUHN onpeuenéHHoﬁ CBA3U MCXKAY TEMIICPATYPHBIM U B
I[EJIOM METEOPOJIOTHYECKIM PEXUMOM B APKTHKE M CE30HHBIM Pa3BUTHEM IT0JI CepeOpUCTHIX 00J1aKoB HaJl ce-
BECPHBIM IMOJYITAPHUCM. HpOBe}leHO CpaBHCHUEC MOJTYUYCHHBIX JAHHBIX C JaAHHBIMH, PAHEC MTOJYYCHHBIMU IJIA FOXK-
Horo momymapus. OOCY)Tal0TCsl IPUIUHBI Pa3Indus B XapaKTepPe CBSI3H MEXIY TeMIIEpPaTypod W IUIOIIAABIO
IOoJIsA CCpe6pI/ICTHX 001aKOB JUIA CEBECPHOT'O M FOKHOT'O Honymapni/i. PaCCMOTpeHLI O6H.[I/I€ NIEPCIICKTHUBBI PA3BUTHS
I/ICCJ'IGZ[OBaHI/Iﬁ B pacCMaTpUBacMOM HaAIlpaBJICHUU.

Abstract

Some aspects of studying the influence of tropospheric processes on the emergence and evolution of noctilu-
cent clouds global fields are considered. The main attention is paid to clouds that form in temperate latitudes. The
initial materials in the work were arrays of noctilucent clouds fields images in the northern hemisphere, obtained
during the implementation of the AIM satellite mission in the 2019 season. During the processing of these images,
the daily areas of mesospheric clouds were calculated. Then these data were statistically compared with the daily
average temperatures obtained at several selected weather stations. In this case, the study was carried out for sta-
tions located in a wide range of longitudes in different climate conditions. To best account for the summer tem-
perature regime in the Arctic, data on average daily temperatures from weather stations located at latitudes of at
least 70 degrees were used.

The results obtained indicate the presence of a certain connection between the temperature and generally
meteorological regime in the Arctic and the seasonal development of the noctilucent cloud field over the northern
hemisphere. The obtained data were compared with data previously obtained for the southern hemisphere. The
reasons for the difference in the nature of the relationship between temperature and the area of the noctilucent
cloud field for the northern and southern hemispheres are discussed. The general prospects for the development of
research in this direction are considered.
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Beenenne

Cepebpuctsie obnaka (CO) B cury cenupuIHo-
CTH KaK UX OOIIMX (U3MYECKUX XapaKTEPUCTHUK, TaK U
cBOE0Opa3us MexaHu3Ma 00pa30BaHuUs, IPEACTABISIIOT
co0oi 00BEKT HCCIIEOBAHMS Cpa3y HECKOJIBKHAX HAYK.
Ho nanGonpmuii ”HTEpeC OHU UMEIOT JIJIs1 aCTPOHOMOB
1 re0(hU3UKOB. DTOT HHTEPEC HE CITy4aeH, H3HAYaIbHO
OH OBUI TIpefonpeaenéH CaMUM OTKPBITHEM (hakTa UX
CYIIECTBOBaHUs, a BHocieacTBur u3ydenue CO crano
AKTYyaJIbHBIM C TOYKH 3PEHHS CPAaBHUTEIBEHOH MIaHETO-
JIOTUH.

B camom nene o6naunble 00pa3oBaHus, pacIoso-
JKCHHBIC Ha BBICOTaX okoio 80 kM (Me3ocdepa) u ume-
IOIIME WMCKIIOUUTEIBHO MaJloe BIIAroCOJEp)KaHue He
MPUBJICKAIOT BHUMaHUS METEOPOJIOTOB. B TO ke Bpems
CE30HHOCTh MX MOSBJICHUS, CBA3aHHAs CO CMEHOM Xa-
pakTepa atMochepHOH IHUPKYyIAIuH, 3()HeKTHBHOCTH
BO3JICHCTBHSI HA CAMBIE BBICOKHE CJION aTMOC(EpHI KOC-
MHYECKHX (PAaKTOPOB M, HAKOHEI, HATWYNE CXOMHBIX
00agHbIX 00pa3oBaHMiA B aTMOC(epax APYrux IUia-
HeT, NMPHBJIEKATEIbHbI ISl CIICIMAIMCTOB B 00JIaCTH
(usnku BepxHeil aTMocdephl, KIMMATOJIOTHH, TUIaHe-
tonoruu [ 1-6].

CymMa Bcex yKa3aHHBIX BBIIIE 00CTOSITENHCTB BO
MHOTOM ompejaenuia u Mmeroasl uzydenus CO. B cuiy
BBICOTHOCTH HMX PACIOJIOKCHHS METOABI SKCIIEPUMEH-
TaJIbHOI METEOPOJIOTHH (a9POCTAaTHOTO MITH aBHAIIOH-
HOTO 30HANPOBAHUS) HE IPUMEHUMBI JUTA 3TUX 00Jad-
HBIX oOpazoBaHmid. [I0o3TOMYy OCHOBHOI 00BEM Hayd-
HBIX JIaHHBIX O HUX 0053aH CBOMM HPOHCXOXICHHEM
JUCTaHIMOHHBIM METOJiaM HaOIIIOAEHHS — Ha3eMHOTO
WJIM KOCMHYECKOT0 MOHUTOpUHTra. K akTHBHBIM MeTO-
JlaM HCCIIeZIOBAHHSI CIIEyeT OTHECTH TOJIBKO PaJHOIIO-
KalMoHHOE U J1azepHoe 3oHaupoBanne CO [7-12]. On-
HaKO 3TH METO/IbI, KaK MPaBHIIO, IO3BOJISIOT MOJIYy4aTh
TOJIBKO JIOKJIbHBIE XapakTepucTHku hpeHomena. Brpo-
4eM, B&)KHOCTb UX HE CTaBUTCS 110Jl COMHEHHE.

B T0 Xe Bpemsi pe3ysIbTaThl KOMIUIEKCHBIX Ha3eM-
HBIX WJIM KOCMHYECKHX ONTHYECKUX HAOIIOAEHUH 1103-
BOJIIFOT BOCCO3/1aTh IIEJIOCTHYIO KapTHHY Pa3BHTHS
riobanpHeix monei CO. IIpu 3ToM ymaércs BBISBHTH
B)XHBIC CTATUCTUUECKHIE 3aKOHOMEPHOCTH M CBSI3H Ta-
KOTO TIpoIiecca ¢ IPYyruMHU aTMOC(EpPHBIMH SBICHUAMHI
[13-17]. B cBOO Ouepeab TaKOM MOX0 MO3BOJISAET aK-
TyaJn3upoBaTh MOJEIMPOBAHKE TIIOOATBHON CBSI3aH-
HOCTH aTMOC(hEpHBIX (EHOMEHOB, MPOTEKAIOIINX Ha
pa3HBIX BBICOTaX.

OcHOBHas1 YacTh

K HacrosimieMy BpeMeHH CIIOKHIIAch JOCTATOYHO
orpezieéHHast KapTHHA, ONTMCHIBAIONIAsl CE30HHOE BO3-
HUKHOBEHHE Mojel me3ocdepHoi obmauHocTu. Kimto-
YEeBBIM JJIEMEHTOM €€ SIBIISIeTCS CMEHa XapakTepa at-
Moc(hepHOIl IMPKYJISIUKA Ha BBICOTax Me30c(epsl U
cTparoctepbl NpU Iepexoje «3uMa-nero». [naBHas
pOJIb TIPU 3TOM MPUHAUIEKUT BOCXOISIIMM MOTOKAM
BO3JIyLIHBIX Macc, KOTOPbIE BEAYT K HACTOJIBKO 3HAYH-
TEILHOMY CHI)KEHHIO TEeMIIEpaTyp B BEpXHEH 4JacTh

Me3oc(epsl, YTO BOJSHOM Iap B HEH CTAHOBUTCA TIepe-
HACBIIIIEHHBIM U IPOUCXOAUT ero KoHaeHcanus. Econ
TIPUHSTH BO BHUMaHUE TOT (DaKT, YTO ATH IPOLIECCHI Xa-
PaKTEpHBI I IPHUIOISAPHBIX IIHUPOT, TO C HUMH CJe-
IyeT CBS3aTh €XKErofHOE OOPa30BaHME «IIANIOK» IO-
JISIPHBIX Me30c(epHBIX 00IaKOB B JETHHE CE30HHI [ 18-
20].

Opnako, CO B 1eTHHE CE30HBI HEPEAKO Ha0IIoa-
I0TCSL U B YMEpeHHbIX Lupotax. [Ipu 3ToM BoBce He
00s13aTeNIbHO, YTO MX IOSIBJICHHE CBS3aHO TOJIBKO C
npeiidoM (aaBekIuei) Me3ochepHbIX 00TaYHBIX 00pa-
30BaHM B MEpUAMOHAIBLHOM HampaBieHuu. Kak oka-
3anock, nosisieHrne CO B yMEpEHHBIX LIUPOTaX CBA-
3aHO C BJIMSHHEM Ha TEMIIEPaTypHBIH PEXUM Me30-
chepbl BHYTPEHHHX TpaBHTAMOHHBIX BONH (BI'B)
WJIN, TIO CYTH, BOJIH INIOTHOCTH, PACIIPOCTPAHSIOIINXCS
B TOPH30HTAJIFHOM M BEPTHKAJIHHOM HAIlPaBICHUSIX.
[Nonmxkenne TemnepaTypsl Me30chepsl Ha TPeOHAX Ta-
KHX BOJIH CIIOCOOCTBYET KOH/ICHCAIIMN BOJSHBIX ITAPOB
1 00pa30BaHUIO BHICOTHOMU 0bmauHoctu [21-25].

Hctounukom BI'B MoryT OBITH pa3inuuHBIE IPO-
LIECChI, CBSI3aHHBIE C MAaCIITAOHBIM BBIACICHHEM DHEP-
THH, HO CKOpee BCETO OHU 00sA3aHbl CBOMM NPOUCXOXK-
JCHHEM METEeOPOJIOTHYEeCKUM IIpolieccaM B TPOIIO-
cdepe — ABMKEHHIO aTMOC(EPHBIX BUXPEW U ()POHTOB,
OKKITIO3WSIM, oporpaduueckuM >¢pdexram. B HacTos-
mee BpeMs uzydenue BausiHus BI'B Ha renesuc u 3Bo-
moruro noser CO oOHapyKHUBaeT CBOIO BBICOKYIO aK-
TyaJIbHOCTb [26].

KoneuHo, paccmaTpuBasi BONPOCHI 3BOJIIOIUH T10-
sert CO, Hesb3sl UCKIIIOUNUTh U3 PACCMOTPEHHE U BIIUSI-
HHE IIPOIIECCOB IIPUTOKA BOJISTHOTO Mapa B Me3ochepy.
Ho ofuuie ucciienoBanust B 9TOM HAlpaBICHUH, Kak
MPaBUIIO, OTATYAIOTCS OTCYTCTBHEM TOYHBIX TAHHBIX O
COJIEPKAHUHU BOJSHBIX IapOB KaK Ha Pa3IMYHBIX BHI-
COTHBIX YPOBHSX, TaK M HA Pa3JIMYHBIX IIUPOTaX U 1O~
rotax B BepxHeil armocdepe. C apyroif CTOPOHBI, OT-
CYTCTBYIOT KaK TOYHBIE SKCIIEPHMEHTAIbHBIE JaHHbIE,
TaKk W HaJA&XHBIE MOJEIbHBIE INPEJCTaBICHHUS O Oa-
JIaHCE BOASHBIX MapoB B 00JacTH Me30c(ephl U Me3-
OTIay3bl.

Meroabsl u3ydeHusi TpomnocgepHo-Mesocdep-
HBIX CBsi3eil

Kak Ha BecbMa MPOTYKTUBHBIA MOAXOJ K M3yde-
HHIO BIIMSTHUS TPOIIOC(HEPHBIX MPOLIECCOB HA Pa3BUTHE
CO yMepeHHBIX ITHPOT, MOXKHO YKa3aTh Ha METOJ CHH-
TETHYECKHUX KapT, AETAIFHO ONMCAHHBIA B IUTEpAType
[13]. CyurHOoCTB €ro COCTOUT B KapTOorpaduIeckoM co-
MIOCTaBJIEHUH JAHHBIX O CYTOYHOH CcTpykType nons CO
B CEBEPHOM NOJIYIHIAPUH C JAaHHBIMH O COCTOSHUU Me-
TEOPOJIOTHYECKHUX MPOLIECCOB IO BO3MOKHOCTH MAKCH-
MaJIbHO TOYHO COBMAJAMOLINX 110 BpeMeHH (puc. 1).
[Ipu sTom n3obpaxenus monst CO cTpowinuch Ha oc-
HOBe JaHHbIX Muccuu AIM [27], a meTeoposoruyeckas
nHpOPMAaNUs TOCTyHala U3 HCTOYHUKOB COOTBETCTBY-
FOIIUX CITYXKO.
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Pucynok 1. Cunmemuueckasn kapma, omobpasicarouwas pacnonodxcerue noaeii CO u pazgumue memeoponozude-
cKoll cumyayuu 8 Houb 5-6 urona 2015 eooa [13]

Craructuueckoe H3y4eHne TaKuX KapT MOKa3alo,
YTO B IOJABJISIOIIEM OOJIBIIMHCTBE CIIy4yaeB Cyllle-
CTBYET CBSI3b MEXY Clieln(PUKON Pa3BUTHI METEOPO-
JIOTHYECKOW CHTyallud B Tpomocdepe u (popMHpPOBa-
HueM aeraneii noust CO. [Ipu a3ToM ocHOBHBIMH (haKTO-
pamMu, BIMSIOIIMME Ha Me30Cc(epHBbIe IIPOLIECCHI CTAIN
JIBIDKCHUS [IMKJIOHOB B LIMPOTHOM HAalpaBJCHUH, T1e-
peceKaromMy Y panbCKUe TOPBI, MEPUINOHATIBHOE (C
ceBepa Ha 10T) JBIDKCHUE [IUKJIOHOB, Pa3BUTHE OKKITIO-
3Ui ¥ TPO30BBIX 0YaroB, BCTPEYHOE ABM)KEHHE aTMO-
cdepHbIX PpoHTOB. Bee 3Tn mponeccerl, kKak M3BECTHO,
ABIISFOTCS. 3P (PEKTHBHBIMU UCTOYHUKAMH BOJIH IUIOT-
Hoctu (BI'B), nocturatomux Mezochepbl 1 BIUSFOLIIX
Ha TeMIepaTypHbIil peXKUM Ha OOJIBIIUX BBICOTAX.
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Jpyrum mpuMepoM, WIDTFOCTPUPYIONTUM BIIUSHIEC
TpornocdepHbIX mporeccoB Ha reHepammo CO, cramu
pe3yabTaThl U3yUeHUs BIMSHUSA TEMIEPaTypHOTO pe-
’KMMa B AHTapkTHle Ha (GopMHpOBaHHE OIS ME30-
cepHbIX 00J1aKOB I0XKHOTO Toyymiapus. B atoii pa-
0oTe ObUIM HAWJCHBI OYEHb BBICOKHE KOPPEISLHU
MEXIy KOJICOaHUSAMHU TeMIepaTypbl B o0iactu FOx-
HOTO TIOJIFOCa W M3MEHEHUSAMH OOIIeH TUIOMAAH MO
CO [14]. Ilpu 5TOM OTMEUYEH XapaKTEPHBIA BPEMEHHON
CHBHUT MEXIY IOBYMS HCCICIYEMBIMH XapaKTepPHCTH-
kamu (puc. 2). Ciiexyer OTMETUTH TY KIMMAaTHICCKYIO
0Cc00EHHOCTh AHTApKTUABI, YTO U3MCHEHUS TeMIlepa-
TYpbI B 00J1aCTH OJIIOCA, [0 CYTH, OTPAXKAIOT U3MEHe-
HUS €€ CPeHEro 3HaUeHH JUI BCETO KOHTHHEHTA.
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Pucynox 2. Cezonnvie usmenenuss niowaou nojis cepeopucmuix 001aK08 0#CHO20 NOAyuapus (KpacHvlil yeem) u
cpeonecymounvix memnepamyp FOoicnoeo Ionoca (cunuil yeem) 6 conocmasnenuu 0ist 08yx ce30no8 [14].

[Mocnennuit mpumep yOEAWTENBHOCTBIO CBOMX
BBIBOJIOB MO3BOJISIET HAAEATHCS MOTYYUTh HOBBIE BakK-
HBIE BBIBOJIBI O CBSI3H METEOPOJIOTHUYECKUX XapaKTepu-
CTHK APKTHKH C Pa3BUTHEM I10JIeH cepeOpHCTHIX 001a-
KOB HaJl CEBEPHBIM MNONymapueM. XOTs, Hajo IoJa-
raTh, HA ’TOM IIyTH MOT'YT BO3HUKHYTH CJIOKHOCTH, KaK
M3-3a CJIOKHOCTH Pa3BHTHUS METEOPOJIOTUIECKUX IPO-
[IECCOB B APKTHKE B JICTHUI MEPHOA, TaK U M3-3a BIIH-
SHUS penbeda 3TOr0 PEermoHa M OKEaHMYECKUX Tede-
HUH.

MeToanka W3y4YeHHs] BJIMSHUSI TeMIIEPaTyp
ApkTHKHM Ha (popMHpOBaHHe cepeOpHCTBIX 0071a-
KOB

Kak yxe oTMe4YeHO, CpPaBHHTEJIBHO MPOCTO 00-
CTOMT JIEJIO C JAHHBIMU O CE30HHBIX CYTOUHBIX ILIOIIA-
nsix ogist CO. J[ist 3TOro B HaIIeM pacropsKeHUH HMe-
JUCh Tpadudeckue M TaOIMYHbIE NaHHBIE JJIS CE30HA
2019 rona [16], koTOpBIE JETIM B OCHOBY HCCIIEIOBA-
Hus. CrioxHee pemaeTcs BOIPOC ¢ TeMIIepaTypHBIMHU
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JAHHBIMH, KOTOpPBIE Mbl PACCUMTBHIBAIN HAWTH Ha pe-
cypce rp5 B Buae apxuBoB [28]. ITockombky OosbIas
9acTh APKTHKH 3aHATA OKCAHOM, BO3SHUKJIA HEOOXO0 -
MOCTh ONPENCIUTHCS ¢ HCTOYHUKAMH TEMIIEPATYPHBIX
JAHHBIX — METEOCTAHIIMSAMHU BBICOKUX IIMPOT, PACIO-
JIOXKCHHBIMU Ha BO3MOJXKHO OOJIBIIIEM JTOJITOTHOM JHa-

Ma30He CUMMETpu4HO oTHOcuTenbHO CeBeproro Ilo-
moca. K coxxanennto, Janeko HE M0 BCEM METEOCTaH-
LUSIM UMEIOTCSI apXUBBI JaHHBIX. B uTore norcka 6suin
BBIOpaHBl 5 CEeBEpHBIX METEOCTAHIUI, pacrojararo-
mmxcst B ApkTHueckoi 30He Bblle 70 ceBEepHON IIu-
portsl. B Tabmune 1 npuBeaeHsl KOOPAWHATHI PACIIONO-
KEHHS ITUX METEOPOJIOTHYECKUX CTaHLIUI.

Tabnuna 1.
KoopanHaTsl apKTHUECKHX METEOCTAHIINH, IMEIOIINX apXHBBl I3MEPEHHUNA TEMITEPaTypPHI.

Ha3BaHue MeTeoCTaAHIMHU IInpora Joarora BbicoTa Ha/1 ypOBHEM MOpsi, M
Maynn-boite (Kanana) 76° 13' c.m1. 119°19'3.1. 12
Xenpuk-Kpanep-Xomm (I'pennanms) 80° 39' c.m. 13°43"3.11. 10
0. @mmnmma (Inundepren) 80° 39' c.mm. 25°00'B.1. 1
Konrcéite (Hopserust) 78°55' c.mm. 28° 54" B.n1. 20
Xaranra (Poccus) 71°58 cm. | 102°28' B.7. 47

O0paboTka ABYX BHIOB JaHHBIX BKIO9ana (op-
MHUPOBaHHE TaOJHI, COACPXKALMIMX U BBIACICHHOTO
WHTepBasia BpeMeHH (Maii — aBryct 2019 roxa) maHHBIX
0 ©XECYTOYHBIX IIIOIALIX Me30c(hepHOil 00TaTHOCTH
U CPEIHECYTOUHBIX TeMIIepaTyp AJ KaXIOW W3 yKa-

3aHHBIX METEOCTAaHLNUH, 3aTeM MPOBOIMIOCH HX CTaTH-
CTHYECKOE COIIOCTABIICHHE, TO €CTh pacu&T KO3 uiu-
SHTOB KOPPEJALUU. DTH PAacyEThl BBIIOIHSIIUCE C MO-
Molusio nporpammel Excel, ITonydeHHbIe pe3ynbTaThl
MIPE/CTaBIICHBI B TA0IHLE 2.

Tabmuua 2.

PesynbraThl pacuéra k03 (HUINEHTOB KOPPEIALUHA MKy CYTOYHBIMHU 3HAUEHUSMH 001 IuTomam
00J1a4HOT0 MOJIS ¥ CPeIHECYTOYHBIMY TeMIIEpaTypaMHy JUIs BCEX CTAHIHI.

Ha3BaHue MeTeOCTaHIIUH Ko3¢punneHT koppeassuuu
Mayna-boiie (Kanana) 0,51
Xenpuk-Kpaunep-Xonm (I'pennans) 0,49
0. ©ununmna (Inurbepren) 0,71
Konrcéiie (Hopserust) 0,65
Xaranra (Poccust) 0,33
B cpenHem a1 Bcex craHIMA 0,54

Oo6cy:xnenue

Kak MBI BUIMM, BBICOKAsI KOPPEJSLUOHHAS CBSI3b
MEXKJy CPEIHECYTOUHON NMPHU3EMHOIN TeMIIEpaTypor 1
TUIOIIAJIbIO TIOJIST CEpeOpUCTHIX OOJaKOB BBISABIECHA
TOJIBKO IS OQHOM W3 METEOCTaHLMMU, IIPH 3TOM IS
OCTaJIbHBIX ITYHKTOB TaKasl CBsI3b MOXKET XapaKTepPHU30-
BaThCsl KaK CpeJHE BhIpakeHHas. Ecnu ydecTs caydai-
HOCTh BBIOOpA Ce30Ha, TO ATOT PE3yNbTaT y)Ke J10cTa-
TOYHO MHTEPECEH C TOYKH 3PEHHS MEePCIeKTUBHI pac-
MPOCTPAHEHHUS] CTAaTUCTHYECKOTO aHaJINW3a Ha ApyTue
CE30HBI, JUIS1 KOTOPBIX UMEIOTCS TpeOyeMble 6a3bl JaH-
HBIX. Kpome Toro, B mepcrneKkTHBe BO3MOXKHO HCIIOJb-
30BaHue 0o0Jiee TOHKMX CTaTHCTHYECKUX METOJOB HC-
cnenoBanus. He ucknrouaercs 1 nepcrneKTUBA HCIIOIb-
30BaHMA B TaKMX HCCIEIOBAaHMSAX HE TOJBKO
TEMIIEpaTypHBIX JaHHBIX, HO U APYTHMX METEOPOJIOTH-
YECKMX WM THAPOJIOIMYECKUX MapaMeTpOB, BIIHSIO-
muX J100 Ha TeMIlepaTypHBI pEXUM Me30c(hepsl,
1100 Ha coJiep KaHUe BOASHBIX IIApOB B 3TOW YacTH atT-
Mochepsl.

Pasymeercs, TemneparypHblil pexXUM Ha paccMmart-
PUBAEMBIX METEOCTAaHIHMAX CKIIAJBIBACTCA B Pa3HBIX
YCIOBHAX. ABTOPHI CO3HATEIHHO HMCIOJIB30BAIH JaH-
HBIE KaK Ul CTAHIMH, HAXOAAIINXCS B 30HE BIUSHUA
TEMIIOro okeaHudeckoro reueHus (apxunenar Lmum-
OepreH), Tak ¥ JUI METEOCTaHIIMH, PACHOJI0KEHHON B
riryonHe Mateprka (XaraHra), CTaHIMs, a TaKkXke I
CTaHLIUU HaXOAALIEHCS B 30HE BIUSHUSA JIEJHUKOBOIO
nokpoBa I'peHnaHauu ¥ OCTPOBHOM CTaHLUU KaHA[-
CKOro apxurnenara. B oToil cBsi3u cieayer B JalbHEH-
IeM JKEJaTeIbHO BBIIBUTH TEMIICPATYPHBIH PEKUM B

00J1aCTH KAKOW CTaHIMU B HAaUOOJLLIEH CTENEHH OIH-
30K K CpeiHEMY AJIs1 APKTHUKHU.

BriBoaBI

HecMmoTpst Ha TO, UTO pe3ynbTaThl UCCIEIOBAHUS
ClIelyeT paccMaTpuBaTh Kak IpelBapUTENIbHbIE, OHU
JIOBOJIHO YBEPEHHO CBUJIETENHCTBYIOT O MEPCIIEKTHB-
HOCTH Pa3BUTHsI NPEJIOKEHHOIO METOAa HCCIe0Ba-
HUSI TPOMOC(hepHO-Me30C(HEPHBIX CBSI3CH B CEBEPHOM
nonymapuu. B camoMm nene, Hanpumep, UMEHHO IS
[nundeprena xapakTepHa BBICOKAsh MOBTOPSIEMOCTh
JICTHUX IIUKJIOHOB, KOTOpBIe ABJIIAOTCA UCTOYHUKAMH
BI'B, oxnaxmamonmux Me3ochepy WM JOKaIbHBIE 00-
JlacTU B Hell. B HaumeHblel cTeneHn Takue Mpo1ecchl
BIIMSIIOT Ha MeTeoposioruio cesepa Kanazabl. ABTOpPBI
[0JIararoT, YTO JaJbHEWIINE pacIlMpEeHHbIE UCCIIEN0-
BaHMA B YKa3aHHOM HaIpaBJIEHUH, BKIIIOYAsl pa3BUTHE
MPEAJIOKEHHOT0 METOJA, MO3BOJIAT IMOJIyYUTh HOBBIE
Ba)KHBIE PE3YNbTAThl O XapaKTepe CBA3EH MpOIEeccoB,
MIPOTEKAIIIUX B Tporocdepe 1 Me3ochepe, OTpaxaro-
IMUXCsI, B YaCTHOCTH, Ha CE30HHOM DBOJIOLMHU ITOJCH
cepeOpucThIX 00JIaKOB.
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Abstract

Small business is developing dynamically in Georgia and faces many dangers of risk realization.

Liquidity risks of assets are relevant in small business, which can be defeated by implementing innovations
and achieving rapid pace of technological development in this segment.

Small business of Georgia significantly depends on import. This situation should be changed through the
growth of exported goods, in future.

It is important to gain the reputation of a reliable partner, for success of a small business, so minimizing
reputational risks is the most important task of management.

The risk of competition is especially sensitive for small enterprises, because not only small enterprises, but
also large market participants are often in competition with them.

Small business enterprises rarely apply for risk insurance in Georgia, which can be used to compensate losses.

It is necessary to create a clear vision of risk management, select and use the right risk managing strategy, for

the stable development of small business.

Keywords: small business, risks, asset liquidity, inflation, risk minimization, import, insurance.

Small business is one of the most dynamically
growing segment of the economy in Georgia. This is
due to the fact that it does not require large human, ma-
terial and financial resources for development, and is
much more flexible and mobile compared to large busi-
nesses, and much more convenient and accessible for
innovation and investment.

The European integration process faced small
businesses in front of a new challenges in Georgia.
These challenges are related to the problems of mini-
mizing the risks of integration and globalization.

The involvement of small businesses of Georgia in
the process of European integration creates new threats
and at the same time strengthens probability of increas-
ing the traditionally existing risks.

In recent years, small and medium-sized busi-
nesses have been developing dynamically in Georgia,
and their share in economic development is increasing
too. According to the data of the National Statistics Ser-
vice of Georgia the share of small and medium-sized
businesses in total turnover was 34.5% in 2022, while
in 2015 it was only 18.1%. The main capital structure
of small and medium-sized enterprises has changed, in
the same period, if its share in the overall structure of
the country's production potential was only 13.2% in
2015, in 2022 it was increased to 47.8%. This was
caused by the fact that small business has become fi-
nancially interesting for investments and the use of fi-
nancial assets invested in this sphere is much more ef-
ficient.

Small and medium-sized businesses actively par-
ticipate in solving the problem of unemployment in the

country, if small and medium-sized businesses em-
ployed only 43.1% of the total employees in 2015, this
figure was 60.1% in 2022.

Small businesses face many danger of risk realiza-
tion in Georgia during their activity process, which be-
longs to the groups of speculative or pure risks due to
their internal nature.

Liquidity risks of assets have become the "Achil-
les heel™ of this activity in small businesses, due to the
growing dynamics of inflation processes, which can be
defeated by implementing innovations and achieving
rapid pace of technological development in this seg-
ment of economy. Due to the geopolitical situation of
Georgia, liquidity risks in small business are also sig-
nificantly related to external factors, namely: the prob-
lem of territorial integrity, ongoing military conflicts in
Georgia's neighboring countries, changes in the coun-
try's legislation, economic crises, unfair competition,
inflation, currency devaluation, and others. Internal li-
quidity risks of small enterprises are mainly related to
faulty management, wrong monetary credit policy and
wrong business strategy and tactics in Georgia.

Traditionally, one of the most sensitive risks in
small business enterprises is the increase of cost of re-
sources, due to the scarcity of financial resources. The
magnitude and frequency of these risks are determined
by the increase of prices on natural, energy and human
resources, in domestic and foreign markets.

Small businesses significantly depend on imports
and the cost of imported materials and semi-finished
products in Georgia, like the whole country. From Jan-
uary to November of 2023 turnover of foreign trade
with goods (without undeclared trade) amounted
19,612.8 million US dollars in Georgia, in which export
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amounted 5,584.3 million US dollars, and import to
14,028.5 million US dollars. Negative trade balance of
Georgia from January to November of 2023 amounted
8,444.2 million US dollars, which is 43.1 percent of for-
eign trade turnover.

We think that in future this undesirable situation
should be changed due to growth of exported goods,
like in small businesses, also in whole country, follow-
ing the economic development of Georgia.

The danger of realization of technological risks is
also high, in small businesses, since there are many dif-
ficulties associated with the introduction of innovations
and the technological perfection. Nowadays, signifi-
cant investments are being made with the help of
startups and various governmental and non-govern-
mental programs, in this segment of economy in Geor-
gia.

The European Union supports the development of
small and medium-sized businesses in Georgia.
Through the EU4Business program, up to 50 different
projects were operating in the country at different
times, which total budget exceeded 320 million euros.
The European Union is the largest donor and supporter
of private sector development in Georgia. These efforts
have already brought significant results —in 2019, more
than 36,000 small and medium-sized businesses were
supported in Georgia, as a result 30,000 new jobs and
up to 400 million euros of additional income was cre-
ated.

It is important to gain the reputation of a reliable
partner, for success of a small business, so minimizing
reputational risks is the most important task of manage-
ment.

The risk of competition is especially sensitive for
small enterprises, because of not only small enterprises,
but also large market participants are often in competi-
tion with them.

First of all, small businesses should minimize such
financial risks which are related to the growth of costs,
violation of contractual conditions, taking immature
and unsubstantiated financial obligations, providing
low-quality products and services to customers, reputa-
tional damage, and etc. due to limited financial oppor-
tunities. This is possible only when the strategy and tac-
tics of risk management in small business are consistent
with the business environment and the changes that are
related to the development of this enterprise.

In order to neutralize financial risks in small enter-
prise, it is necessary to develop measures that com-
pletely exclude high-risk financial transactions with
suppliers and customers who systematically violate
contractual obligations and other agreements. Also,
those small enterprises who want to have a modern
level of financial management should create risk con-
centration limits, which should include those financial
operations that belong to the critical level of risks. That
is often impossible in small enterprises, but if it is pos-
sible, an effective mechanism for minimizing risks will
be their diversification, which implies a rational redis-
tribution of expected risks.

Unfortunately, in order to save financial resources,
small business enterprises rarely use risk insurance in

Georgia. However, insurance is an effective risk man-
aging mechanism, which provides material compensa-
tion of losses. Small entrepreneur will protect his prop-
erty, health of his employees by insurance, also will be
protected from the costs caused by damaging other peo-
ple's property and health due to his fault.

In order to maintain a stable development, it is
necessary to create a clear vision of risk management
in a small business enterprise. The formation of such
visions is complicated by the multitude of operational
problems in these enterprises, and it is impossible to
create a risk management service or hire a qualified risk
manager due to the lack of financial resources.

According to the law of Georgia "about competi-
tion", the competition agency must identify the facts of
restriction of competition and unfair competition and
protect small and medium-sized enterprises from the
dictates of big business, by detecting "cartel" agree-
ments against small and medium-sized businesses, lim-
iting them and protecting the interests of consumers.
This institution should become one of the important in-
stitutions for strengthening antimonopoly activities in
the country, in future.

The development of small and medium-sized busi-
nesses is significantly prevented in the modern world
by the danger of merging and absorbing small business
objects by large businesses, which is motivated by the
desire of corporations to grow, accumulate capital and
reorganize. In such a case, the shareholders mainly fo-
cus on the growth of the shareholder's capital and using
the mechanisms favorable to them, they try to carry out
a specific action of merger or absorption in order to in-
crease their own assets and opportunities on the mar-
kets.

The strategy of risk management in small business
and the effectiveness of this strategy should be evalu-
ated from three main positions, which are: the impact
of shareholders' investment portfolios on common
risks, the sensitivity to risks of the business environ-
ment, and the condition of liquidity of assets in case of
realization of existing risks.

Innovative entrepreneurs do not run away from
difficulties in Georgia and, they do not lose their pro-
fessional interest in developing their business due to the
difficulties created in business. As for the encourage-
ment and financing of innovative activities by the gov-
ernment, we think that it is necessary to increase the
volume of financing startup programs, increase the tar-
geting and more support and promotion of innovative
ideas by the government.

The European experience and practice of attract-
ing venture investments in small and medium-sized
businesses is still less used in Georgia, but venture cap-
ital is the resource that should give a push to the pro-
duction of innovative products in this field and the in-
tegration of this business segment with the EU markets.

There is opinion in business circles in Georgia that
in order to minimize risks in small business, it is neces-
sary to create a special program. Purpose of this pro-
gram will be the prevention of risks in small business.
We believe that the existence of such a program will
cause over-administration the activities of small busi-
nesses and restrict their freedom. Small enterprises
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should be able to maintain a balance in risk manage-
ment, naturally maintain the ability to be creative, over-
come the difficulties and contradictions associated with
risk management in small enterprises by their own ef-
forts.

At the same time, we think that it is necessary that
business associations systematically conduct seminars
and trainings for small businesses on issues related to
risk management, because the knowledge of risk man-
agement is an advantage that will definitely be mani-
fested in the possibility of minimizing risks.
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AHHOTAN NS

PaCCManI/IBaeTCSI IJIOCKasA 3ajia4ya BHEIMHOCTU KPYTOBOI'0 CErMEHTA MPU CMCIIAHHBIX 'PAHUYHBIX YCIIOBUAX.
Ha TpaHULlC KPYTroBOro 4aCTu CCTMEHTa 3aJaHbl HOPMAJIbHBIC U KaCaTCIbHBIC HAIIPSIKCHUA, a L[pyl"0171 4acCTu cer-
MEHTa 33/1aHBl HOPMaJIbHbIE U KacaTellbHbIe TepeMerieHus. [Ipu nomonu GpyHKIMK HaNpsHDKEHHBIN U HHTETpaioB
®dypbe B HECKOIBKO BUOM3MEHHON CUCTEMe OMIOJISIPHBIX KOOPAUHAT. 3a/lauM pelaroTcs 3aMKHyTo. B gacTHO-
CTH, CYHICCTBCHHO YCTAHOBUTDL, CTCIICHb KOHUCHTPALINN HaHpH)KGHI/II\/'I B HCOI"paHH‘ieHHOﬁ IIJTIOCKOCTH, ociabieH-
HOM OTBEPCTHUEM CETMEHTHOI'O THUIIA. A Tax xe PaCcCMOTPEHBI YaCTHBIC ClIy4au.

Abstract

A plane problem of circular segment with mixed boundary condition is considered. On the border of the
circular segment normal and shear stresses given, and normal stress and shear displacement of the boundary are
given on theother part. With the stress function and Fourier integrals in the bipolar system of coordinates the
problem solved is closed. A particular case is considered.

KiroueBble ciioBa: [110CKOCTh, CErMEHT, OUIIOJISIPHBIC KOOPIHHATHI, (PYHKITUS HAMIPSDKEHHU, TPpeoOpa3oBa-
Hue Oypoe.

Keywords: Plane, segment, bipolar coordinates, stress function, Fourier transform plane.

BBenenune. 3HauMTeNbHBI HHTEpPEC INPENCTaB-
JISIOT 33124 C PABHOBECUU HEOTPAHHMUEHHOTO TeJIa CO-
JIepKallero oTBepcTre. B 4acTHOCTH yCTaHOBUTH KOH-
LHEHTpaLUU HaNpsKEHUH B HEOTPaHHUEHHOH ILIOCKO-
cTH, ociabieHHoil oTBepcTHeM. Pemienue 3amay
HEOTPaHMYEHHON IUIOCKOCTH, OCJa0JICHHOW OTBep-
CTHEM CTAJIO IPEIMETOM UCCIIENO0BAHUSI MHOTUX aBTO-
POB U3 KOTOPBIX oTMeTHM [2-6,8,10-14]. B HacTosmiei
paboTte paccMaTpuBaeTCs IUIOCKAs 3ajjada BHEITHOCTH
KPYrOBOTO CETMEHTa IPH CMEUIAHHBIX TPaHWYHBIN
YCIIOBHUSIX.

Meton ucciaegoBanus. BHemHue 3agaum ams
BHEUTHEH 00JIaCTH KPYrOBOTO CErMEHTa yHO0O0HO pe-

IIaTh B HECKOJBKO BHAOM3MEHHOM cucTeMe OUIOIIsIp-
HBbIX BPI,I[OI/ISMGHHOﬁ CUCTEMC 6I/IHOJ'[$[pHLIX KOOpAUHAT.
CBs13b IPAMOYTOJIBHBIX 6I/IHOJ'I$[prIX KOOpAUHAT HAa-
1oTcs popmynamu [1,7-9]:
gx=sin 2, qy=sha, aq=cha—cos g, (1)

rae a pasmepHoi mapamerp. Koopaunar a wus-
MeHsieTcst oT — o0 g0 + 00 . Koopaunar ﬁ MECHSIETCS
oT — 7o + 7.

3aja4a pemaercst Ipy MOMOIIN (QYHKIUH Hanpsi-
KEHUHI ¢(Ol, ﬂ ), KOTOPBIN YIOBJIETBOPSIET OUrapmMo-
HUYECKOMY YPaBHCHUIO:
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Hanpsokenus o, (0! ) ,3), Op (0( B ), Top (a B ), U IepeMeIeHHs U(Of ) ,3 ), V(Ot ) ,B ) B OMITOJIIPHBIX KOOP-

JMHATaxX 4epe3 QYHKIMH HalpsHKeHUH q¢(a ) ,B ) 3apatorcs popmynamu[1,11,12,15]:

ac,(a, )= {(cha - COS'B);I% - sha% —sin ﬂ% + cha}[q¢(a,,8)]

2

ac,(a,B)= {(cha —cosﬂ)aaa2 ~ sha% —sin ,6’% +cosﬂ}[q¢(a,,3)]

a ot p) =~eha—cosp) . ©_-[agla )] ®

_1-2v]odag)  sha _1loqy)  sing
u"'g(a'ﬂ)_ 2u { oa  cha-—cosp (q¢)} Zy{ op cha—cosﬂ(ql’y)

1-2v|o(gg)  sinp 1[olay)  sha
Vos (@) = 24 { 0B cha—cosf (q@}zy{ da cha—cosﬁ(ql’//)

I'ne ¢ u VvV ynpyrue xapakTepuCTUKH ( 4 -MOAYJb clBHra, V -koddduiuent IlyaccoHa ), a cBA3b MEXIY

qu(a, B) n qé(a, ) naetcs popmynoii:

Flav@p) _,_ N 0 &
W_(l V){W oF 1}[Q¢(a'ﬂ)] (4)

ITocTanoBka 3amauu:

IlycTh Ha rpaHulie KpyroBOro cerMeHTa 3aJaHo CJeAYyIOIIUe TPaHUYHbIE YCIOBUS Ha KPYroBOM 4acTH Cer-
MEHTa 33JIaHbl HOpMaJIbHbIE U KacaTelbHble HAPSDKEHUS a Ha IPYroM Oepery 3a/1aHbl HOpMaJIbHbIE HATIPSHKEHHS
W KacaTeNbHBIC MEepeMEIICHHs], KOTOPhIE PAaBHOCIIBHBI CICAYIOIMIAM YCIOBHAM IS (QYHKIHMHA HampsDKEHUH

(¢wur.1)
Ya

Due. 1
o, dW@plFn@
aple ) B B=P )
p= ﬂl
= =Uy(a)
R
p=-1

IIpennonaraercs 4to (71(06), Tl(OC), Oy (a) u Ug (0! )yllOBHCTBOpﬂIOT YCJIOBUSIM Pa3JIOKEHUST B MHTETPAl
®Dypbe TaKoro BUIA.
Y 106HO IpeacTaBUTh OUTaPMOHIYECKYIO (DYHKIIHIO ¢(0( ) ,B ) uHTerpainoM @ypbe Takoro Buja



36 Slovak international scientific journal # 80, (2024)

agle, f)=—= [t pep(-itait ©
- f (t, ﬂ) = A(t)cht(p, — p)cos S+ B(t)cht(z + ) cos(p, — p) +
+c(t)sht(B, — B)sin B+ D(t)sht(x + B)sin( B, — )
Honcrasnsas (6) B (5) yurusast (3,4,7) monydaeM clexyromue 3HAYCHUS JJI1 HEM3BECTHBIX BEITHUINH A(t),
B(t), C(t) u D(t) HHTETPHPOBAHHIS:
At)A, (t) = -2, (t)cht(z + S3,) — 25(t) cos 3,
B(t)A, (t) = 25, (t)cht(z + 53,) + 25 {t) cos 3,
C(t)A, (t) = =24, (t)sht(z + B,) + 27 (t) cos B, +[tsh2t(rz + 3,) +sin 23,1 A(t)
D(t)A, (t) = 2td,(t)sin B, — 27 (t)cht(z + £,) —

U]

—2(t* +Dcht(z + B,)sin BA(L) +1A, (1) B(t) ©
rae
A, (t) =ch2t(z + B,) —cos25,, A, (t) = sh2t(z + f£,) —tsin 5,
G,(t) = % Tal(a) exp(ita)da, 7,(t) = % Trl(a)exp(ita)da
T, VRN
o) = — j (@)exp(ita)d ©
O, =— |0, (a)eXplila )dox
0 \/Z 0
1-2v |, _
Up(t) =— 20 _V)t G, (t) + \/— I[(l 20)jthZ O'O(a)+2,mjo(a)]exp(|ta)da

YacTHble ciyyail:
B kauecTBe mpuMepa pacCMOTPUM KPYTOBOM CEIrMEHT IO ABEPIAOIIHIACS [0 Y4aCTKOM OOKOBOI IIOBEPXHOCTH

|a| < aO PaBHOMCPHOMY HOPMaJIbHOMY 002KaTHIO HUHTCHCHUBHOCTH, q KaCaTCJIbHBIC HAIIPAXKCHUA OTCYTCTBYIOT,

a Ha Apyroi Oepery KpyroBoro cerMeHTa KacaTelbHble IePeMEICHIs PaBHbI Hyn}o.

(. B) _[9 lel<es (a, ﬂ) (10)
B =B |0, o] > ap fas B=5

Heob6xo01uMo coCcTaBUTh TPaHUYHBIE 3HAUSHUS 110 33JJaHHBIM KOHTYPHBIM 3HAUCHUSM (o] (0{ ), 7 (0( ), Oy (0! )

u U, (0{ ) ITocne HEKOTOPBIX BKJIAJOK HAXOAUM:

%Jrq(y COS B +%8iNB), |o| <
o,(a)= cha, —cos g, 0 tero ! 0 (11)
—qy, exp(—a) +q(y, Cos B, + X, sin £3,), o] > a,
71(05): —q(Y, Sin B, —X%,€08 ), (@) =0Y,, Uy(a)=0
rae
X, = asinpg, | _ ashe, 12)

! 0
cha, —cos g, cha, —cos g,
B cBsi3u ¢ Tem, UTO MOCTOSIHHAS BEJTMYMHA HE MOXKET OBITh pasiiokeHa B MHTerpast Dyphe 1Mo KOOpaAuHaTe

O TIPEACTAaBUM MCKOMBIE (DYHKIMU HAIPSHKEHUH ¢<6¥ ) ,B)B BUJIE CyMMBI JIByX OMTapMOHHYECKHX (PYHKIUHU

#(. B) u ¢l p)
da. B)=d(a. )+, (a. B) (13)
Burapmonnueckux q)yHKumo ¢1 (Ot, ﬂ ) MOHO MPEACTABUT B CICAYIOIIEM BHE:
g (@, B)=a(y, cos B+X,sin ) (14)

Heuns6exnyio GyHKITHIO ¢2 (0{ ) ﬂ ) MpeacTaBuM B Bue nHTerpaia (6). [Tocie ynosieTBopeHns rpaHud-

HBIM ycinoBusM (11) 11 3HaueHUi HEM3BECTHRIX UHTETPUPOBAHHS, TIOTYIaeM:
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A(t)A,(t) =25 (t)cos B,, B(t)A,(t) = 25 (t)cht(z + 3,)
C(t)A, (), (t)=—2a(t)A, (t)sht(z + B,)— 25 (t)cos B,[tsh2t(z + B, )+ 2sin 4] (15)
D(t)A,(t)A,(t) = 2ta(t)A, (t)sin B, + 2& (t)cht(z + B, )tsh2t(z + 5, )+ 2sin ]
rae
2gasinte, _ Yy, 1-2v 1 (16)

E(t):_t(tz+1Xchao—cosﬁl)\/§; 0= J2rz 1-v shtr

B ciyuae, ecm s touke & =0, = ﬂl MIPUIIOJKEHA COCPEOTOUEHHAs CHila P, TO MpenenbHBIM Iepexo oM

HOTy4aeM:

(t)= -

TNz

U(t)

_ P 1-2v 1 )
227 1—v shtr

Boruucnum 3Ha4eHUs KacaTeNIbHBIX HANpPsKEHUI B 4aCTHOM Cllydyae Ipu ﬂl =u, ,31 = 7. JInsa cocpeno-

ToueHHOM cuin P npuioxkena Ha Geperax cermenTa

e o - @1

[ =—r , nonyaum:

P 1-2v y

ﬂlzo_ 4a 1-v \/az_yz,

_ 2P 1-2v (a+4a-y?)(Ja+y—+Ja—y)

(18)

sl 1)

B = 8a

3aki0ueHue:

PaccmarpuBaeTcs 1uiockas 3afada Uil paBHOBe-
CUU HEOTPaHUUYEHHOIO TeJla, COAEPIKALLEr0 OTBEPCTUE
B BHJIE CEIMEHTA IPU CMEIIAHHBIX IPAaHUYHBIX YCIO-
Busix. [Ipu nomoiy QyHKIMY HaNpsDKEHWU U MHTETpa-
10B @ypbe B BUJOU3MEHHOH cucTeMe OUIOIISIpHON KO-
OpAMHAT 3ajaya pemaercs 3aMKHyTo. Kak BuOHO W3

(18), B Toukax Y =1 xacaTenbHble HANpsKEHUS
umeroT ocobennocts npu B = 0B nopsake 1/2, npu

f, =7 B mopsiake 3/4.
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MEASURING SYSTEMS

ANALYSIS OF COMPLIANCE BY FOOD ENTERPRISES WITH REGULATIVE REQUIREMENTS
FOR PACKAGED GOODS
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Abstract
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The article presents the results of measuring the contents of consumer packages of two types of food products:
carrot puree for baby food from three different brands and white crystalline sugar from two manufacturers. The
studied samples of food products were randomly selected from retail outlets in Minsk (Belarus). The measurement
results showed that the actual weight of the selected samples exceeded the nominal weight established for the
packaging units of these products, but did not exceed the permissible upper limit. It was also found that no more
than 10% of samples of carrot puree for baby food of two brands had a net weight lower than the nominal one, but
after carrying out the appropriate calculations they were not classified as defective units. Based on the analysis of
the results obtained, it was concluded that national legislation in the field of packaged goods was observed.

Keywords: packaged goods, measurement, net weight, minimum permissible weight, defective unit.

Introduction. In recent decades, the level of sales
of packaged goods has increased significantly due to
the significant simplification of their transportation and
sale compared to products, the quantity of which must
be determined in the presence of the buyer. Currently,
about 95% of goods in stores are packaged foods. These
include a wide variety of goods, for example, food
products, drinks, perfumes and cosmetics, household
chemicals, paints, fertilizers, etc. The purchase and sale
of goods is based on consumer trust in the quality and
safety of products. An important parameter for the con-
sumer in relation to packaged goods is their quantity.
When purchasing packaged goods, the buyer cannot
monitor the packaging process and control the meas-
urement process. In relation to packaged goods, we are
talking about measurements of mass, volume, density,
length, area, number of pieces. At the same time, prod-
uct compliance with legal requirements directly de-
pends on the measurement results and providing condi-
tions for achieving public confidence in their results [1,
2].

Since manufacturers, importers and sellers of most
products are responsible for the measurement pro-
cesses, buyers who typically do not have adequate in-
formation about the processes for obtaining and inter-
preting measurement results are potentially at a disad-
vantage. Consequently, conditions are created for the
occurrence of actions that mislead consumers and the
protection of their rights is not ensured. In this regard,
it is of interest to conduct research aimed at ensuring
compliance by domestic food enterprises with domestic
regulatory requirements for packaged goods.

It is obvious that any product goes through a num-
ber of development stages from creation to disposal, the
sequence of which is called the product life cycle. One
of the most important stages of this cycle is the packag-
ing stage, which allows you to maintain the quality and
properties of the product throughout its shelf life and
storage. Packaging refers to the operations performed

to house, protect, move, deliver, store, transport and
display goods (raw materials and finished products) by
the manufacturer, user or consumer. The result of the
packaging process is packaged goods, i. e. consumer
goods in packages of any kind that are packaged, pack-
aged and sealed in the absence of the buyer in such a
way that the contents of the package cannot be changed
without opening or damaging it, and the weight, vol-
ume, length, area or other quantities indicating the
quantity of goods contained in the package, are indi-
cated on the packaging [3, 4].

The choice of packaging method is influenced by
a number of factors, the main of which are the type of
product being packaged and its properties; material,
shape and design of packaging; Packaging equipment.
There are several types of food packaging, such as
aseptic, vacuum, hermetic packaging; packaging in
heat-shrinkable wrapping material (shrink film) and in
a modified gas environment [4].

In recent years, aseptic packaging of food products
has received great development in the field of packag-
ing products, providing for separate sterilization of
products and packaging, packaging of processed prod-
ucts in aseptic packaging and sealing under sterile con-
ditions. This prevents rapid deterioration of the product
and ensures a long shelf life without the use of preserv-
atives. This type of packaging is widely used for liquid
food products (dairy, juice products, pastes, etc.). To
eliminate the harmful effects of oxygen during the stor-
age of many food products, which leads to undesirable
chemical and microbiological changes, various tech-
niques are used, the most accessible of which is vacuum
packaging. Vacuum packaging is carried out at sub-at-
mospheric pressure, removing air from the package, af-
ter which it is sealed. Hermetic packaging is a process
of packaging products, the purpose of which is to pre-
vent contact of the product with air and water in order
to avoid its spoilage or changes in properties. When
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packaging in shrink film, the product is wrapped in ma-
terial and the packaging is formed by welding the seams
and then shrinking, i.e. under the influence of tempera-
ture, the film contracts and tightly fits the product
wrapped in it. For packaging fresh vegetables and
fruits, culinary, bakery and confectionery products,
packaging with a modified composition of the gas en-
vironment is used. Packaging in a modified gas envi-
ronment allows you to extend the shelf life and storage
of perishable food products by creating a gas environ-
ment inside the package that is optimal for each type of
product [2-4].

Thus, packaging is the final stage of the techno-
logical process of manufacturing any type of product
and is usually carried out directly at the enterprise.
Packaging in consumer packaging generally consists of
the following steps:

— supply and preparation of packaging and pack-
aging materials;

— supplying the product and filling the packaging
with it;

— capping;

— design of packaging units;

— quality control of packaged goods.

Each of the above stages consists of several se-
quential operations that are performed on technological
equipment containing corresponding actuators and
mechanisms. At the end of the packaging process, a
quality check of packaged products is carried out,
which may consist of various procedures depending on
the product, type of packaging and packaging method,
for example, monitoring the integrity of the packaging;
checking the markings; determination of filling level;
counting the number of product units in a package;
weighing.

Obviously, it is important for the consumer to re-
ceive a certain amount of high-quality and safe prod-
ucts. If the quantity of products in the package is less
than the established quantity, this will naturally cause
dissatisfaction with the consumer, because he receives
less than he paid for and intended to receive. Therefore,
controlling the quantity of packaged goods is an im-
portant stage of the packaging process and is necessary
to identify discrepancies between the actual quantity
and the nominal quantity, i.e. indicated on the packag-
ing. Control is carried out by legal entities and individ-
ual entrepreneurs manufacturing, importing, selling
packaged goods or packaging goods, as well as state
supervisory authorities (state metrological control). To
ensure that the packaging process is carried out accu-
rately and the consumer receives the quantity of pack-
aged goods indicated on the packaging, relevant legis-
lative and regulatory documents are in force, the main

purpose of which is to ensure the protection of the in-
terests and rights of consumers.

Thus, in the European Union, to simplify the free
movement of packaged goods, general rules have been
adopted, published in the relevant Directives (Directive
75/106/EEC of January 20, 1976 “On the approxima-
tion of the legislation of the EU Member States regard-
ing the packaging of certain liquids in accordance with
their volume in packages of any kind”; Directive
76/211/EEC of January 20, 1976 “On the approxima-
tion of the legislation of the Member States with regard
to the packaging of certain products according to their
weight or volume in packages of any kind”; Directive
80/232/EEC of January 15, 1980 “On the approxima-
tion of the legislation of the EU Member States in terms
of establishing preferred values for the nominal quan-
tity of goods and the nominal capacity of containers
used for packaging certain types of goods in packages
of any type”).

Despite the fact that the EU is the “pioneer” in es-
tablishing uniform requirements for packaged goods, at
the present stage, the International Organization of Le-
gal Metrology (OILM) is primarily concerned with is-
sues of legal and technical regulation in the field of
standardization of requirements for the quantity of
packaged goods. This organization has developed the
following recommendations regarding packaged prod-
ucts: OIML recommendations OIML R 79:2015 “Re-
quirements for labeling of packaged goods”; OIML
recommendations OIML R 87:2016 “Quantity of pack-
aged goods”; OIML G 21:2017 “Guidelines for the de-
termination of requirements for a certification system
for packaged goods”. In accordance with the OIML
Convention, national regulations establishing metro-
logical requirements and control provisions regarding
the quantity of packaged products should, to the maxi-
mum extent possible, be based on international OIML
recommendations [5]. In Belarus, there are terminolog-
ical standards (GOST 16299-2022 [6], GOST 17527-
2020 [7],

GOST 32180-2022 [8]) and standards establishing
requirements for the quantity of packaged goods (STB
8019-2002 [9]) and for monitoring the quantity of
goods (STB 8020-2002 [10], which is harmonized with
the OIML Recommendations and EU Directives, and
STB 8035-2012 [11]).

Aim. Thus, the purpose of our study was to ana-
lyze the compliance of food enterprises with regulatory
requirements for packaged goods.

Materials and methods. To achieve this goal, we
selected food products packaged in different consumer
packages (Table 1).
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Table 1
Brief description of the research objects
Name of product” Type gf Ngminal Number of
packaging weight, kg samples
1 2 3 4
Carrot puree for baby food for young children, homoge- | Glass jar PT 0.100 15
nized, sterilized “Bellakt” 100 '
Carrot puree for baby food for young children, homoge- | Glass jar PT 0.190 15
nized, sterilized “Toptyzhka” 190 '
Carrot puree for baby food for young children, homoge- | Glass jar PT 0.095 10
nized, sterilized “Fidget” 100 '
White crystalline beet sugar (manufacturer 1) Paper bag 1,000 15
White crystalline beet sugar (manufacturer 2) Paper bag 1,000 13

Note. * Study objects within the same group differ in date of manufacture and production shift.

Determination of the mass of packaged goods by
weighing the product was carried out in accordance

with [11] (Figure 1), observing the following environ-
mental conditions: temperature - (20+1) °C; relative hu-
midity — (55£1) %.

Weighing an unopened packaging unit

!

Opening the packaging unit

!

Emptying the packaging from its contents

¢

Cleaning empty packaging (packaging material)

)

Weighing packaging (packaging material)

}

Determination of the contents of a packaging unit using formula 1

}

Calculation of T and X,44 Tiow

Y

Determining the number of defective units by comparing m ¢ Xaga. fiow

Figure 1 — Schematic representation of the procedure for determining the mass of a packaging unit

The following calculation formulas were used in
the work:

— the average (arithmetic mean) value of the pack-
age mass myqq,Was calculated using the formula:

_ Tieq Mpack,i
Ty, = Hapockt, (1)

where m,q ;is the value of the mass of the i-th

package, g (kg).
— the contents of each packaging unit (weight of
packaged goods) m; were calculated using the formula:
M = Myross,i — Mpack (2)

where mg,.ss ; is the weight value of the i-th uno-
pened packaging unit (gross weight), g (kg);

Mpack 1 the average value of package mass deter-
mined by (1), g (kg).

— the minimum permissible value of the contents
of the packaging unit xaqq and the value of the lower
control limit of the negative deviation of the contents
tiow are calculated using the formulas:

Xaaa = Knom — T, 3

tiow = Knom — 2T, 4)

where K,,,,, is the nominal weight of packaged
goods, g (kg);
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T — limit of permissible negative deviations of the
contents of a packaging unit from the nominal weight
in accordance with Technical Specification for specific
type of product and [9].

If the actual value of the quantity of a packaged
product is less than the minimum permissible value of
the contents of the packaging unit Xaq4, then such a
product is considered defective. If the contents of the
packaging unit are less than the lower control limit of
the negative content deviation tiow, then the entire batch
of packaged goods is rejected.

To weigh the objects of study and obtain the gross
mass value, we used commercial scales MK-6.2-A21;

150

[EEN
(]
o

al
o

Net weight, g

(@)

the permissible error limit of these scales during opera-
tion is:

—in the weighing range from 0.02 to 0.5 kg (inclu-
sive) —+1.0 g;

— in the weighing range from 0.5 to 2.0 kg (inclu-
sive) —+2.0 g.

To weigh packaging (glass jars and paper bags)
and some puree samples, a Radwag PS 1200/C/2N la-
boratory scale was used, the permissible error limit of
which is £50.0 mg when weighing up to 500 g.

Results and discussion. Calculations of the net mass
of the research objects are presented in Figures 2-6.

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15
Sample number

Figure 2 — Net mass values of 15 samples of carrot puree for baby food “Bellakt” (packaging — glass jar PT
100), manufactured between November 2022 and October 2023 (nominal mass — 100 g)

200
198
196
194
192
190
188
186

Net weight

1 2 3 45

6 7 8 9 10 11 12 13 14 15

Sample number

Figure 3 — Net mass values of 15 samples of carrot puree for baby food “Toptyzhka” (packaging — glass jar PT
190), manufactured between April 2023 and September 2023 (nominal mass — 190 g)

102
100
98

Net weight

96
94
92
90
88
1 2 3 4 5 6 7 8 9 10 1

Sample number

Figure 4 — Net mass values of 11 samples of carrot puree for baby food “Fidget” (packaging — glass jar PT
100), manufactured between August 2022 and September 2023 (nominal mass — 95 g)
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Analysis of the data presented in Figures 2—4 indicates that the net weight of the samples of carrot puree of different
brands studied by us, as a rule, exceeds the nominal weight. The exceptions were two samples: sample No. 7 of
Bellakt carrot puree (net weight 99.83 g) and sample No. 8 of Neposeda carrot puree (net weight 93.23 g). In order
to qualify the specified samples of carrot puree as defective units, it is necessary to compare the net mass values

with the minimum permissible value of the contents of the packaging unit Xaqq (Table 2).

Table 2
Calculation results of the permissible mass of a packaging unit
Object Knom, 0 T,9 Xadd
Carrot puree for baby food “Bellakt” 100 4,5 95,5
Carrot puree for baby food “Fidget” 95 4,5 90,5

From the data in Table 2 it is clear that samples No. 7 and No. 8 have an actual mass exceeding the Xaqq Value

and do not belong to defective units.

1015

Net weight
= = =
o o o
o o =
o o1 o

99

o1

1 2 3 4

6 7 8 9 10 11 12 13 14 15

Sample number

Figure 5 — Net mass values of 15 samples of white crystalline beet sugar (manufacturer 1) (packaging — paper
bag), manufactured between December 2022 and December 2023 (nominal mass — 1000 g)

The results of measurements of the net weight of white sugar samples (Figures 5, 6) indicate that the packag-
ing equipment used by manufacturers is configured in such a way as to ensure an acceptable excess of the nominal

weight of the product in the packaging unit.
1014

1012

1 2 3 4 5

10 11 12 13 14 15

Sample number

Figure 6 — Net mass values of 15 samples of white crystalline beet sugar (manufacturer 2) (packaging — paper
bag), manufactured between February 2023 and December 2023 (nominal mass — 1000 g)

Conclusion. Our analysis of the regulatory frame-
work in the field of packaged goods and our own re-
search in terms of measuring the net mass of samples
of various food products packaged in consumer pack-
aging allow us to draw the following conclusions.

1. In Belarus, to prevent misleading consumers re-
garding the quantity of goods (product), national stand-
ards have been developed and applied that contain re-
quirements for permissible positive and negative devi-
ations from the nominal weight of the product in a
packaging unit.

2. Randomly selected samples of food products
from different manufacturers, standard sizes and types
of consumer packaging have an actual weight that ex-
ceeds the nominal weight within acceptable deviations.

3. Among similar products (carrot puree for baby
food) of different brands manufactured during the year,
packaging units with a net weight less than nominal
were 6.7% (carrot puree for baby food “Bellakt™) and
8.3% (carrot puree for baby food “Fidget™).

4. Calculations of the minimum permissible value
of the contents of a packaging unit for these products
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proved that the manufacturer did not violate national
legislation in the field of packaged goods.
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AHoTAaNis

VY maHiif cTaTTi PO3TIAAAETHCS POJb ABTEHTHYHUX TEKCTIB Y (POpMyBaHHI MIXKKYIBTYPHOT KOMYHIKaTHBHO1
KOMIIETEHIIIT ITiJ] 4ac HaB4yaHHs iHOo3eMHOT MOBH y 3BO, aHali3yeThCsl BaXIIMBICTh BUKOPUCTAHHS aBTEHTUYHUX
TEKCTIB y HABYAHHI YUTAHHS, HABOJUTHCS BU3HAYCHHS MOHATTS “aBTCHTUYHI TEKCTH , TOCIIKYIOTHCS TIepeBaru
BUKOPHCTAHHSI aBTEHTUYHUX TEKCTIB TiJ] Yac HaBUaHHs iH03eMHOi MOoBH Y 3BO. B cTaTTi poOHUTHCSI BUCHOBOK, 1110
BUKOPUCTAHHS aBTCHTUYHUX TEKCTIB aCTh 3MOTY 3 OUIBIIO0 ¢()EKTUBHICTIO 3MIHCHIOBATH HABYAHHS BCiX BHIIB
MOBJIEHHEBOT IisITbHOCTI.

Abstract

The article describes the role of authentic texts in the development of intercultural communicative compe-
tence in the process of teaching foreign language at higher education institution, analyses the importance of using
authentic texts for teaching reading, reproduces the definition of "authentic texts", and explores advantages of
using authentic texts in foreign language teaching at higher education institution. The article concludes that usage
of authentic texts will enable to implement teaching all types of speech activities, including reading, more effec-

tively.
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Keywords: foreign language, teaching process, student, intercultural communication, intercultural commu-

nicative competence.

MiXKyThTypHAa KOMYHIKATHBHA KOMIICTEHTHICTB
— 11e 0/1Ha 3 0a30BUX KOMITETCHIII Cy9acHOTO (DaxiBIIs.

OBOJNOJIHHA MIDKKYITBTYPHOIO KOMYHIKATHBHOIO
KOMIIETEHIII€10 CTBOPUTH OCHOBY JUISI PO3BUTKY ITpode-
CiOHANI3MY, MaiicTepHOCTI (MOOLITEHOCTI, THYYKOCTI 10
HOBHX CHTYyaIliil) Ta mepe10auyuTh iHTerpamito ocoduc-
TOCTi B CHCTEMY CBITOBO1 KyJIbTYpH.

Y KOHTEeKCTI TpodeciiHO-OpIEHTOBAHOTO HaB-
YaHHSA 1HO3EMHHX MOB MIKKYJIbTYpPHAa KOMYHIKaTHBHA
KOMIIETEHIIiSl - 1€ 3JaTHICTh OCOOMCTOCTI YCHIIIHO
3nilicHIOBaTH npodeciiiHe CIiIKyBaHHS 3 MapTHEPAMU
3 IHIIMX KpaiH Ha OCHOBI HasIBHUX CIIEIiaJbHUX 3HAHB,
YMiHb, & TAKOX BJIACHUX CTPATETii Ta yCTAHOBOK.

HeoOxinHolo yMoBOIO aist ycmimHoro ¢opmy-
BaHHS MDKKYJIBTYPHOI KOMYHIKaTHBHOI KOMITETEHII]
I/l Yac HaBYaHHS 1HO3€MHOI MOBH € 3HA{OMCTBO CTY-
JICHTIB 3 HaIlIOHATBHO-CIICII(IYHUMHE 0COOITHBOCTIMHU
KyJIbTYpH, MOBA SIKOT BUBYAETHCSI.

B ymoBax medinuTy crinkyBaHHS 3 HOCISIMH iHO-
3eMHOT MOBHY BUKOPHCTaHHS TEKCTIB 3 KYJIbTYpOJIOTid-
HUMH KOMIIOHEHTaMH € CHPHUATIMBOIO MOXIIHBICTIO
JUISL CTBOPEHHS BiJICYTHROI'O MOBHOTO COLIOKYJIBTYP-
HOTO CepeZoBHIIA.

ABTEHTHYHI 1HITOMOBHI TEKCTH - II€ CBOTO POAY
3ryCTOK KpaiHO3HABYOI, IIHTBOKPaiHO3HABYOI Ta KyJb-
TypOJIOTiuHOi iH(OopMaIlii, OCITHEHHS K01 CIPUSITHME
(hopMyBaHHIO MIKKYJIBTYPHOI KOMYHIKATHBHO{ KOMITE-
TEHIlIT TOro, XTO HaBYAETHCS I Yac BUBYCHHS 1HO3€-
MHO{ MOBH. BOHM 03HaHOMJISTH CTYICHTIB i3 KyNIbTY-
po¥o, 3BUYASMU, CBSITaMU (HAPOJHUMU, PETITiHHIMH,
TPaAuLIMHUMK) KpaiHU, MOBa SIKO1 BUBUAETHLCS; HEpe-
JalyTh HalllOHAJIbHO-CIIEM(IYHNI KOJOPHT 1 KYJIbTY-
PHO-TIOOYTOBI OCOOJIMBOCTI KpaiHW, MOBa SIKOi BUBYA-
€TBCSL.



Slovak international scientific journal # 80, (2024)

45

ABTEHTHUYHI TEKCTH HE CTBOPIOIOTHCS CIICIiabHO
JUTSI THX, XTO BUBYAE 1HO3EMHY MOBY, i B HUX HE PO-
OMTbCS HABMUCHOI CIpOOM BUPIMIMTH KOHKPETHI rpa-
MaTHYHI, JeKCHYHI a00 HaBYA/IbHI 3aBIaHH.

AHaii3 MOXJIMBOCTEH BUKOPHCTaHHS aBTEHTHY-
HHX TEKCTIB y Pi3HHX cdepax CHUIIKyBaHHs BKa3aB Ha
ixHE (YHKIIOHAIBLHO-LIUILOBE MPU3HAYCHHS! — TOCH-
JIMTH KOMYHIKaTHBHO-TII3HABAIBHY JIsUTbHICTD CTYICH-
TiB. TOOTO MparHyTH MaKCUMAaJIbHO HAOJIMN3UTH IPOIIEC
HaBYaHHS 1HO3eMHOI MOBH 0 IPOIECY XKHBOTO CIIiJI-
KyBaHHSL.

AIDKe aleKBaTHICTh MDKKYJIBTYPHOTO CIILJIKY-
BaHHS Iependadae 37aTHICTh KOMYHIKaHTIB BiIIOBi-
JlaTH KOHTEKCTY Ta CUTYyalisM CIIUJIKYBaHHS, oOHMpa-
10YH BiINOBITHI BepOanbHi Ta HeBepOaIbHi 3ac00M B3a-
€MO/1ii, BU3HAIOUM i 3aCTOCOBYIOYHM Di3HI IpaBHja Ta
cTparerii KOMyHikarii.

MiXKyIbTypHa KOMYHIKaIlisl — 11 aJIeKBaTHE B3a-
€MOpPO3YMIHHSl JBOX YYacCHUKIB KOMYHIKaTHBHOTO
aKTy, 1[0 HAJIEXaTh /10 PI3HUX KyJIbTyp. Pazom i3 Tum
MOHATTS “MDKKYJIBTYPHA KOMYHiKaIlis™ (1HIII TepMiHU
— IHTEPKYJIbTYpHA KOMYHIKaIlisl, MylIbTHKYJIbTYPHA KO-
MYHIKaIlisl, KPOC-KYJIbTypHa KOMYHIKAIifA), MiJ SKAM
PO3YMIIOTH CIIJIKYBAaHHS JIIOJCH 13 PI3HUMH KYyJIbTYp-
HUMH BipyBaHHSIMH, OCBITOIO, I[IHHICHUMH Opi€HTAIli-
SIMH, MaHEPOIO MOBEIIHKH, HE MA€ ChOTOJHI TOYHOI'O
BU3HAYCHHS, YMM CTBOPEHO IEPEIyMOBH JJIsI TOTO,
mo6 JaTu Iie BU3HAYEHHS SIK CHHTE3 IOHATh “KyJIb-
Typa” i “xomynikaris” [1, C. 202].

OTxe, aBTCHTUYHHUH TEKCT - OCHOBHHUM CTPYKTYp-
HUH KOMITOHCHT HaBYaJIbHHUX MOCIOHHKIB, KypCiB 3 iHO-
3eMHHUX MOB, SIKHH HaJlaCTh MOXKJIMBICTH HaWIOBHiIIE
PO3KPHUTH HaIliOHAIBHI 0COONMBOCTI KyTbTYPH KpaiHH,
MOBa 5IKO{ BUBYA€THCSA. POOOTA 3 aBTCHTUYHUMU TEKC-
TaMH CHPHSTHUME MiABHUIIEHHIO iHTEpeCy 0 BUBYCHHS
iHO3eMHOI MOBH, 3a0e3nedyBaTUMe 3B’SI30K HaBUAIb-
HOTO Marepiaily 3 peaJibHUMH CUTYAIlisIMH, aKTUBI3yBa-
THUME acolliaTHMBHY HaM’sITh 1 Mi3HABAJIbHY JiSUTbHICTH
TOrO, XTO HAaBYa€ThCs. BHUKOPUCTaHHS aBTEHTHYHHX
MarepiaiiB - OCHOBHHUH 3aci0 GpopMyBaHHS 1HIIOMOB-
HOT KOMYHIKaTHBHOT KOMIETEHTHOCTI, 30KpeMa MiXkKKY-
JIBTYPHOI, y TIPOIIeCi OBOJIOMIHHS 3MicTOM Kypey [2, C.
385-386].

3rigso 3 HaykoBmsaMH [ 3, C. 304-306], aBTeHTHYHI
MaTepianu 0a3yIThCs Ha TepIompkeperi. TexcTu Mic-
TSATH TEPMIHOJIOT10, BUCTYNAIOTh 3pa3KaMi BUMOBH Ta
aKIEHTY IHIIOMOBHOTO CIUIKyBaHHi. BoHH OyBaroTh
PI3HUX THUIIIB - )KapTH, XYHA0KHI TEKCTH, Ta3€THI CTaTTI.
Jlo edexTHBHHX aBTEHTHYHHUX MaTepiajiB HaJjexaThb
ayIiOTEeKCTH, BiICOTEKCTH Ta aBTEHTHYHI TEKCTH MO0y~
TOBOTO Ta IPOQECiHHOrO CIIPAMYBaHHS.

ABTEHTHUYHI TEKCTH, 110 BMiJIO BiliOpaHi BUKIA-
JladeM, 3 ypaxyBaHHSAM BIKOBHUX i IICHXOJIOTIYHHUX OCO-
OnMBOCTEH CTY/AEHTIB, 1aBaTUMYTh CTyJIEHTaM Mare-
piai amst po3IyMiB, BUKJIMKAIOUH 3 IXHBOTO OOKY IeB-
HUM emouiitaui Binryk. becima abo muckycis mo
NPOYMTAHOMY HOKJIMKaHI MOTHBYBATH CTYJICHTIB Bi-
JIGHO BHCJIOBJIFOBATH TyMKY ITPO NMPOYUTAHE, TUCKYTY-
BaTH 1 1[e 3a0€31eYNTh, B CBOIO Yepry, YCHIIIHUIN po3-
BUTOK KOMYHIKATHBHHX HABHYOK.

[Ipu BizOOpy aBTEHTHYHUX HABYAIFHUX TEKCTIB
MOTPiOHO TaKOX 3BEPTATH yBary Ha: KpaiHO3HaBYE Ha-

TTOBHEHHS TEKCTY BiMOBIAHOIO KYJIBTYPOJIOTIYHOIO 1H-
(hopmaiiero; CTyIiHb CY9aCHOCTI # aKTyaJIbHOCTi HaB-
YaJbHOTO MaTepiay, 0 MiCTUTh KyJIbTYpPOJIOTIYHY 1H-
(opmarliro; TUIOBICTh MOKa3aHUX Y TEKCTI (akTiB, gKi
SIBJISIFOTH COOOIO THUITOBI O3HAKH MOBE/IIHKY Ta XapaKTe-
PHI pHCH crIoco0y KUTTS MPEACTABHUKIB JOCITIHKYBa-
HOI KyJIbTYPH.

Omxke, miJ 4ac BHBYEHHS 1HO3EMHOI MOBH, CIIiJ
BHKOPHCTOBYBATH aBTEHTHYHI TEKCTH BiIMOBITHO IO
PiBHS BOJOIIHHS iHO3€MHOIO MOBOIO Ta BiJIMOBITHO 10
inTepeciB crynenris. [Ipu perymsapHiit poOoTi 3 aBTeH-
TUYHAM MAaTepiajoM, CTYICHTH CTAIOTh OUIBII BIICBHE-
HUMH Y CBOIX MOBHHUX 3[[I0HOCTSIX.

Ane cryzneHTaM, SKi MalOTh MOJKJIMBICTh YHTAaTH
HeaJanToBaHl aBTEHTHYHI TEKCTH MOBOIO OpUTiHAIY,
MoTpiOHA MIATPUMKA Y BUTJISII TOSCHEHB, KOMEHTApIB,
BIIPaB, SIKi Ja/lyTh 3MOTY IJIMOIIE IPOHUKHYTH B 3a][yM
aBTOpa, BUSIBUTH OCOOJIMBOCTI HOTO CTHITIO, IPABUIIBHO
IHTEpIIPETYBaTH 3MICT 1 CBOEPIAHICTD TOTO YH 1HIIOTO
TEKCTY.

®opMyBaHHA HABHYOK i BMiHb HaBYaHHS PI3HUM
BU/IaM YMTaHHS Oyze 3[iHCHIOBAaTHCS IIISIXOM BHKO-
HaHHS B3a€EMOIIOB’SI3aHUX 1 B3a€MOOOYMOBIICHUX Pi3-
HOACITIEKTHHX BIIPAB i3 BpaxXyBaHHAM CIeIU]IKK aBTe-
HTUYHUX TEKCTiB: IOTEKCTOBI 1 BIIACHE TEKCTOBI
BIIPAaBU PELENTUBHOTO XapakTepy; pernpoayKTHBHI
BIIPaBH, METOIO SIKHX € TBOpYA PEKOHCTPYKIIISI TEKCTY 1
MiZrOTOBKA J0 HOTO BiATBOPCHHS; PEIPOAYKTHBHO-
MPOXYKTUBHI BOpaBH, CIpPSIMOBaHI Ha (OpMyBaHHS
YMiHB BECTH O€CiTy, OITOCEPEIKOBAHY TEKCTOM; IIPOTY-
KTHBHI BIIPAaBH, CIPSIMOBaHI Ha AaKTUBHE BUKOPHCTAHHS
HOBHX MOBHHX 3aCO0IB y CHTYyamisx, HAOMIKEHUX 10
aBreHTHuHUX [4, C.180].

[TuTaHHIO aBTEHTWYHOCTI TNPHUAULUIA BEIHKY
yBary sk iHozeMmHi (X. Yigmoycosn, JI. Jliep, X. XaH-
¢demnn, K. Mopoy, /Ix. Heyrep), Tak i ykpaiHCBKi BUEHI.
Cy4acHi METOJHCTH BHCIIOBIIOIOTH Pi3HE CTaBJICHHS
JI0 BUKOPHUCTAHHS aJallTOBAaHUX TEKCTIB HA 3aHATTAX 3
1HO3eMHOT MOBH.

Cepen ykpaiHcbkux pociinHukiB Ilpokom 1.,
Kirypa I'. mociimxyBanu ¢hopmyBanHs npodeciiiHoro
MOBJICHHS CTYJICHTIB-ME/IMKIB Ha OCHOBI (h)aXxOBUX TEK-
ctiB; 3aropogus O., Jlyrosa T., Muxaiinrox M. po3ris-
JIajIi aBTEHTUYHUN TEKCT, SIK HEB1J €MHHMI KOMIIOHEHT
(hopMyBaHHS KOMYHIKaTUBHOI iHIIIOMOBHOI KOMIICTEH-
mii CTYAEHTIB 3aKNadiB BHIIOI ocBiTH,; AHapymia lO.
BHCBITIIFOBAaB POJIb 1 OCOOIMBOCTI BUKOPUCTAHHS aBTe-
HTHYHUX TEKCTIB B YMOBaX MYJbTHIJIIHTBAJILHOTO HaB-
YyaHHsI aHridcbkol MoBH; ['punsesa H., 3yesa 1. ocmu-
CIIIOBAJIM YMTAHHS SIK 3aci0 OpMyBaHHS MOBJIEHHEBOT
KOMITETEHI[ii MpW BHBYEHHI AUCIUILTIHA ‘THO3eMHa
MoBa 3a mpod. crpsimysauusm” [5, C. 213].

Bueni BUALIAIOTE HACTYIIHI KPUTEPil aBTEHTUIHO-
CTi TEKCTYy, a caMe: BUKOPHCTaHHSI aBTEHTHYHOI JIeK-
CHKH, (ppa3eosiorii; aJleKBaTHICTh MOBJIEHHEBUX 3aCO-
0iB, 1110 BUKOPHCTOBYIOTHCS B 3alIpOIIOHOBaHIl CUTYya-
1iT; NPUPOJHICT  INPOIIOHOBAHMX  CHTYAIlii;
BiZIOOpaXXeHHS 0COOJIMBOCTEH KyJIBTYPH Ta HalliOHAJb-
HOi MEHTaJIBHOCTI HOCITB MOBH; iH(pOpMalliiiHa Ta eMo-
LiffHa HACHYEHICTh, a TAKOX: (YHKIIOHAJIBHICTH, SIKa
MIPUITyCKA€ CITIIBBITHECEHHS TEKCTY 3 BU3HAUEHOIO che-
POIO CIINIKYBaHHS, JJIS SIKO1 BiH € TOCUTH penpe3eHTa-
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THUBHHM; CUTYaTHBHICTb, SIKa O3Ha4Ya€ MOTEHIIIHY KO-
PESIII0 TEKCTY BiIMOBITHO JO KOHKPETHOI CHUTYyaIlii
CIIJIKYBaHHSI, KOTpa IMITY€ThCS B IPOIECi HABYAHHS;
TEMaTHYHICTb, SIKa 03HAYa€ aJIeKBaTHICTh TEKCTY 3Mic-
TOBHUM AacIlleKTaM IIpOrpaMu; BiOOpakeHHs cydac-
HOTO eTary po3BUTKY MOBH, III0 O3HaYa€ HEOOXiTHICTh
BUKOPHCTAHHS aBTCHTHYHHUX TEKCTIB, SKi (yHKIIOHY-
I0Th B YMOBax peajbHOI KOMYHiKallil; HACHYEHHS IIPO-
(eciitHO-3HauyIIMA (PaKTaMu, 110 Mependavae HasSB-
HICTh €KOHOMIYHHX peajiii B aBTEHTUYHOMY TEKCTi Ta
BioOpakae XxapakTepHi 0COOIMBOCTI MOBJICHHEBOT IO~
BEIHKH, 0e3 3HAHHS IKUX HEMOJK/INBAa KOMYHIKAaTHBHA
ISUTBHICTH ¢y0’exTiB HaB4aHHS [6. C.32].

BiTum3HsHI Ta 3apyOiKHI JOCTIMHUKU TAKOX BH-
JUISIOTH KUIbKA BU/IB YNTAHHS aBTEHTUYHHUX TEKCTIB,
IO CHPHUATHMYTh PO3BUTKY HEOOXiTHUX HABHUUOK
CIPUHHATTS, aHalli3y iH(popMallii Ta iHTeprpeTanii: 4u-
TaHHS JUIs IIBUKOTO 03HAWOMIICHHS, YUTAHHS JIJIS PO-
3YMIHHS CYTI, Jie 3aBIaHHS - OTPUMAaHHS 3arajbHOTO
YSIBICHHS TIPO TEKCT, BU3HAUEHHS HOTO OCHOBHOI i1€f;
YUTaHHSA IS 3YUTYBAaHHS IIEBHOI iH(OpMAIil; YUTaHHS
JUIL pO3YMIHHS, IIO OpPiI€HTOBaHE HAa PO3YMIHHS TOB-
HOT'O 3MICTY TEKCTY Ta HOTO IOAJIIIOTO OCMUCIICHHS,
BUKOPHCTOBYETHCS MiJ 9ac poOOTH 3 PI3HUMH THUIIAMHU
TEKCTiB, 30KpeMa, i 9ac poOOTH 3 aBTEHTHIHUMHU JTi-
TepaTypHUMH TEKCTAMH.

OTKe, YUTAHHS IOBUHHO OYTH HE TINBKH IS BU-
KOHaHHSI HaBYaJIbHOTO 3aBAaHHs, a W JUI1 OTPUMAaHHS
HeoOXiHoT iHpopMarii Ta uis T HoAAIBIIOr0 BUKOPH-
CTaHHS.

CTyzneHTH NOBHHHI HE MPOCTO YHTATH TEKCT 3a-
paay HaBYAJBHOTO 3aBIAHHs, @ Ha OCHOBI IPOYMTA-
HOTO TIOBUHHI HABYUTHUCSI pOOMTH BUCHOBKH III0/I0 OCO-
O6mBOCTEH KyJIBTYpH, MOBa SIKOT BUBYAETHCS.

[otpiOHO TakoX BimMITHTH 0a30Bi BMIiHHSA, SKi
HEeOoOXiHi st epEeKTUBHOTO YUTAHHS aBTCHTUYHUX Te-
KCTIB 1IHO36MHOIO0 MOBOIO: ITHOPYBAaTH HEIOTPIOHY Ta
BHOKPEMIIIOBAaTH TOTPIOHY CMHCIOBY iH(pOpMAILLiio;
YHUTATH 33 KIOYOBUMH CIIOBAMH; MPAIFOBATH 31 CJIOB-
HHKOM; BHKOPHCTOBYBAaTH KOMEHTAapi, 10 3ycTpiua-
I0ThCSI B TEKCTI.

MosKHa TakoX 3a3HAuWTH, [I0 Ha [OYATKOBOMY
eTari y BUBYCHHI IHO3eMHOI MOBHU HaiOLIbII 3aTpely-
BaHUMH OyJIyTh aBTEHTHYHI MaTepiajn: HEBEIMKOTO
00csTy; 1110 MAIOTh TEMATHKY, aKTyaJIbHY ISl 00y TO-
BOI Ta COWIabHO-KYJIBTYPHOI chep CIIKYBaHHS; IO
300paXyrOTh KOMYHIKaTUBHI CHTYaIlii, THIIOBI JJIS TIO-
OyTOBOI Ta COIIANFHO-KYJIBTYPHOI Cep CIUIKYBaHHS,
MICTSITh MOBJICHHEBI (HOPMYIIH, THITIOBI JUIsSl BUPAYKESHHS
TaKMX KOMYHIKaTUBHHX IHTEHLIH, SK 3HAHOMCTBO,
NPUBITAHHSA, NPOINAHHS, BHOAYeHHS, 3rofa, 3aImpo-
IISHHSI, TPOXaHHS, IPOTO3UIIisl, OI[IHKA; IO OMUCYIOTh
MepeBaXHO KOHKPETHI MpeMeTH, ocodu, il

VY3araipHIOIOYH BCE BHIE3a3HaY€HE MOXKHA 3pO-
OWMTH BHCHOBOK, III0 BUKOPHCTaHHS aBTEHTUYHHX Ma-
TepiaJliB y HaBYaHHI 1HO3€MHOI MOBH HE TUIBKH MOX-
JIMBE, aJie i peKOMEHI0BaHe, OCKIJIBKH JI03BOJISIE: 3210~
BOJILHUTH HaBYaIbHI MOTPEOU CTYIECHTIB, HaJaTH M
MOXJIMBICTb CTaTH CHPaB/i KOMIIETEHTHUMH B 1HO3EM-
Hilf MOBi; CTUMYJIIOBaTH OCOOMCTY MOTHBAIlit0; 3a0€3-
MEYNTH TaKWi HEOOXiAHNH TCUXOJIOTI9HIH KOMGOPT i
BIICBHEHICTb.

BuxopucraHHs aBTEHTHYHOIO MaTepialy Ha 3a-
HATTAX 30aradyBaTUMe IPOIEC HABYAHHS 1HO3EMHOI
MoBH. Hacammepen 30iNBIIMTHECS MOTHBALliS O BHU-
BYCHHS 1HO3€MHOI MOBH, L0 HE MEHII BaXJIUBO IS
TIOJIMIICHHS Pe3yJbTaTy CTYJCHTIB Y BUBUCHHI 1HO3€-
MHOT MOBHU. CTyJIeHTH, YUTAIOUU TEKCTH, IO X IIiKaB-
JISITh, PO3LIMPIOBATUMYTH CBiH CIOBHHKOBHWI 3amac i
JI3HAIOTHCS PO BUKOPUCTAHHS MIEBHOT JIEKCHKH B KOH-
TEKCTi TOi UM iHIIO1 peaybHOi cuTyarlii. Tak BoHH roTy-
BaTUMYTHCS IO peabHOI KOMYHIKaIIii.
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HaHHaﬂ CTaThs MOCBAIICHA PACCMOTPECHUIO HpO6J’IGM npenoaaBaHd MHOCTPAHHOTO A3bIKA CTY/ICHTaM MEIU-

IUHCKOI'0 YHUBCPCUTETA.

OtMmeuaeTcsi, YTO HECMOTPS Ha TO, YTO HHOCTPAHHBIH S3bIK — HENTPOPHUIMPYIOIIUI PEIMET Cpei KIMHIYe-
CKHX, TIPETI0/IaBaTelIb MHOCTPAHHBIX S3bIKOB CTApAIOTCs BCSUECKH 3aWHTEPEcOBaTh OyIyIInX Bpadel B ero u3y-

YCHUU U HpeO,ZlOJ'IeHI/II/I pr,I[HOCTeﬁ B OTOM l'IpOI_lCCCG.
Abstract

The article deals with the difficulties in foreign language teaching in Azerbaijan Medical University. The

author emphasizes the ways of their overcome.

While analyring a great attention is given to the linguistic facts taken from the language teaching practice.
KaioueBble ciioBa: HHOCTPaHHBIN S3bIK, 00yUeHHE, MOTHBAIHS, YCOBEPILIEHCTBOBAHHBIE BUBI 1 (POPMBI pa-

60TBI, COIIMOKYJIbTYPpHAA KOMIICTCHIINA.

Keywords: foreign language, training, motivation, improved types and forms of work, sociocultural compe-

tence.

B Hacrosmee Bpems HabIrOgaeTCs POCT HHTEpeca
K U3Y4YCHHMIO MHOCTPAHHBIX SI3bIKOB. YCJIOBUS COBpE-
MEHHOCTH MPEIbSIBILIIOT BCe OOJbIINe TpeOOBaHUS K
BJIQJICHUI0O WHOCTPAHHBIM SI3BIKOM. BianeHue uHO-
CTpPaHHBIM S3BIKOM HEOOXOAUMO TS KaXKI0ro 00pa3o-
BaHHOTO 4YeJIoBeKa. YeI0BeK ¢ BBICITUM 00pa30BaHUEM
JIOJKEH UMETh BBICOKHI YPOBEHb TPOECCUOHATBHON
IMOATOTOBKH, YMETH O6H_IaTBC$I Ha HTHOCTPAHHOM A3BIKEC,
Kak B OBITOBOH 00J1acTH, TaK M B MPOQEeCCHOHATBHOMN

cdepe. 3HaHWE HHOCTPAHHOTO $3bIKA CIOCOOCTBYET
MOBBILIEHUIO YPOBHS MOJIOAOIO CIIELIAAINCTA, YCIEXY
B KaphEPHOM POCTE, TIOMOTAET I0JIb30BATHCS 3apy0exk-
HBIMH MCTOYHHKaMH HHpopmManuu. Kpome Toro, BbI-
IIyCK JIEKapCTB B €BPONEICKUX CTpaHaX JOBOJIBHO 4Ya-
CTO TpeOyeT IepeBoia HHCTPYKIMHA K MEAUKAMEHTaM C
HMHOCTPAHHOTO (Jallie BCero ¢ aHMIMHCKOT0 Ha PYCCKUH
A3BIK MUTH Ha a3epOaiKaHCKUHT).
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CTyZmeHThl NOCTYNalOT B MEAMIMHCKUI YHHUBEp-
CHTET C pa3HbIM YPOBHEM 3HAHHUH 1O MHOCTPAaHHOMY
SI3BIKY M C Pa3HBIM OTHOLIEHUEM K €r0 U3yYEHHIO, YTO
B OIIpEZEIEHHOI Mepe OCIIOXKHseT paboTy mpenoaasa-
Tensi. CIIO)KHOCTh 00yYeHHsI B MEULIMHCKOM BY3€ 3a-
KJIF0YaeTcsl B TOM, YTO CTYAEHTHI 3arpy>KeHbl Mpodu-
JMPYIOIIUMH MPEIMETaMH, TAKUMH, KaK aHATOMHUS, TH-
cToJiorusi, OUONOrusl, HOpMalibHask (PU3HOJIOTHS U T.1I.
MHoCTpaHHBIH SI3BIK OHU CYUTAIOT BTOPOCTENEHHOU
JUCUMUIUIMHOM. Bosbplias 4acTh CTyAEHTOB CUYHUTAET,
YTO MHOCTPAHHBIN S3bIK M HE HY)KEH 1 HE IPUTOJUTCS
B JanbHeHImed mpodecCHOHaIbHON AeATeNbHOCTH.
be3ycnoBHO, NMEHHO TaKHE CTYICHTH OCOOCHHO HYX-
JIAfOTCSl B TOBBIILICHUN MOTHBAIMU K U3yYEHUIO MHO-
CTpaHHOTO fA3bIKa. POpMHUPOBaHUE MOTUBAIMH B 00Y-
YEeHUU MHOCTPAHHOMY S$3BIKY MpeJronaraeT TOTOB-
HOCTh CTYJEHTOB K BBIINOJIHEHUIO Pa3IMYHOIO poja
YIpaXHEHUH, K OCBOEHHMIO HOBBIX BHIOB (hopMm pa-
60THI, TaNbHElIee YyCOBEPIIEHCTBOBAHUE PaHEE OCBO-
CHHBIX. B opranmsanuy mo3HaBaTeIbHOU NESTENHHO-
CTH CTYJCHTOB IJIABHBIM ICHCTBYIOIINM JIUIIOM SIBIISI-
ercs  IperojaBaTeNb.  3ajada  MpernojaBaTens
MHOCTPAHHOTO S3bIKA 3aKJII0YAETCS B CO3IaHUU YCIIO-
BUIl IPAKTHYECKOTO OBJIAACHUS S3BIKOM IS KXKIOTO
00y4gaeMoro, moI00pKe TaKUX METOJOB 00yUEHISI, KO-
TOpBIE MO3BOJMIN OBl KOXKAOMY CTYICHTY NPOSBUTH
CBOIO aKTHBHOCTh M CBO€ TBOpuYecTBO. OueHb BakKHO
BKJIIOYHUTH CTYACHTOB B CAMOCTOSITENbHYIO y4eOHYIO
ACATCIBHOCTD 1A JOCTHIKCHUA TMOJIOKUTCIIbHBIX PC-
3YyJbTAaTOB B U3YUCHUU NHOCTPAHHOTO A3bIKa B TCUCHUU
BCETo Kypca oOydeHus. Mcxons u3 ombita paboTHI cO
cTyneHtamu | Kypca Bcex (hakyIbTeTOB, MOXKEM Tpe-
JI0XKUTb, YTO CIEAYET YACTATH OOJbIIe BHUMAHUS 00y-
YEHUIO OTPECICHHBIM BHAM PEUEBON JEATEIHHOCTH,
TaKUM, Kak paboTa ¢ yCTHBIMH TeMaMH M I'paMMaTH-
KOH.

Ha 3anartusax mo HWHOCTPAHHOMY S3bIKY MBI YJI€-
JiseM OOJIbIIOE BHHUMAHHE IMOBBIIICHUIO MOTHBALIUN
CTYJIEHTOB-MEJIMKOB NPO(EeCCHOHANBHOM JiesITeNbHO-
cti. OcymecTBiseTcss Mepexo] OT H3y4YeHHS HHO-
CTPAHHOTO s3bIKa (KaK y4eOHOH TUCHMIUIMHBI) K €To
MPaKTUYECKOMY MPUMEHCHHIO B MPO(ECCHOHATBHBIX
[eJsX. ITOT0 MOKHO JOCTHYb IIyTEM COBEPILIEHCTBO-
BaHMS HAaBBIKOB M YMCHHH BCEX BUIOB UTCHHS, A TAKXKE
HaBBIKOB M YMEHHH JIMAJOTMYEeCKOr0 W MOHOJIOTHYe-
CKOT'O BBICKa3bIBAaHMSI, YMEHHUS BecTH Oeceqy Mo TeMa-
THKE, KOTOpast peycMoTpeHa yueOHbIM rraHoM. O6-
CYXKJICHHE MEAMIMHCKUX TEKCTOB Ha aHIJIMHCKOM
S3bIKe, Takux, Kak ‘Measles”, “Scarlet Fever”,
“Septicaemie”, “Fractures”, “Altherosclerosis” u T. 1.,
3¢ (HEeKTHBHO CIOCOOCTBYIOT peann3alyy 3a1a4 ooyde-
Hus. Vcnone3yeMblil yueOHBIH MaTepuan oepercs u3
HAYYHO-TIOMYJIAPHON MEAUIIMHCKON uTeparypsl. CTy-

JEHTBI JENaloT MPE3CHTALUN, MUIIYT pedeparsl, BbI-
crymnatot Ha KoHepeniusax CHO mo akTyanbHBIM MTPo-
61eMaM MEIUIMHBI.

B npenonaBaHuy MHOCTPAaHHOTO SI3bIKA OOJIBIIOE
3HauYeHHEe He0OXOIUMO MPHUAABATh JTUHTBOCTPAHOBE-
YEeCKOMY HAaIIPaBJICHHIO: 3HAKOMUTH CTYJICHTOB C KYJIb-
TYpOii CTpaHbl U3y4aeMOro 53bIKa, HOBBIIIATH UX COLH-
OKYJIbTYPHYIO KOMIETEHIHWIO, YUTaTh M aHAJIH3HPO-
BaTh TEKCTHI O MEAUIIMHCKOM 00pa30BaHMH, O CHCTEME
3IPaBOOXPAaHECHUsI B CTPaHE W3YyYaeMOro S3bIKa
(National Health Service).

Bce BplmeniepedncieHHBIE aCNEKThl CBA3aHBI C
peLIeHHEM TaKoW BaXKHOH 3a/1a4M, KaK MOBBIILIEHUE MO-
THBALUM CTYAEHTOB MEIUIMHCKOTO YHHBEPCHTETa K
podeCcCHOHANBHON AEATEIBHOCTH U MPO(ECCHOHANb-
HOMY CaMOCOBEPIICHCTBOBAHUIO.

3HAYNTEIBHOE 3aTPyJHEHHE Y CTYJCHTOB BBI3bI-
BaeT paboTa co CrelHaIbHOW MEJUIMHCKON TEPMHHO-
norueit u abOpeBHaTypamMH, KOTOpbIE 4acTO 0003Ha-
YalOT HA3BaHHUA MEJULIUHCKUX MPOLELyp.

TpynHOCTH IIepeBOAa MEAUIIMHCKOTO TEKCTa 00Y-
CIIOBJICHBI C HAJIMYHEM OC33KBHBAJICHTHOW JIEKCHKH,
T.€.0TCYTCTBHUE COOTBETCTBHUS B S3BIKE JICKCHYECKUX
€IMHHLL.

Cpenu TEpMHHOB, HCHOJB3YEMBIX B MEAWIMH-
CKOM JHuTeparype, MOAABIsAIONIee OONBIIMHCTBO CO-
CTaBJIAIOT TCPMHUHBI, 3AMMCTBOBAHHBIC U3 JIATUHCKOT'O
sI3pIKAa. DTU TEPMUHBI TAaKXe JIeXKaT B OCHOBE COBpe-
MEHHOU (hapMaKoJIOTro-pelenTypHOH JIEKCHKH, KOTO-
pBle CO3Mal0T TPYAHOCTH B IIEPEBOAE METUIIMHCKUX
TEKCTOB.

OCHOBHOW LIeNbI0 O0YYEHHS SI3BIKY CTYACHTOB-
MEJIMKOB SBISIETCSI KOMMYHHMKATHBHAS AEATEIHLHOCTH
Ha M3y4aeMOM SI3BIKE B paMKax H30paHHOH crieruab-
HOCTH, 2 UIMEHHO YMEHHE OOIIAThCSl Ha TEMBI 110 CIIe-
LIMAJIBHOCTH, BOCIPUHUMATh, YUTaTh U MOHUMATh JIH-
TepaTypy o CoeuuajIbHOCTH, YH4aCTBOBATH B AHUAJIOTEC,
BOCHIPOU3BOANUTL TPOYUTAHHOC.

O0s13aTeNbHBIM CIIOCOOOM OOYUESHUS SI3bIKY SIBJISI-
eTcsa Auajor. Poibs 1uanoros, yCKOPSIOUINX pa3BUTHE
YCTHOW pedM CTyIEHTOB, HCKIIOYUTENhHA. becensl,
JAraJIOry, POJICBBIC UT'PBI U T.[ MOXXHO pacCMaTpuBaTh
KaK caMylo BXXHYI0 (DOpMy aKTHBHBIX METOJIOB 00yde-
HUS SI3BIKY, T.K.00y4eHHE BEIETCS HE TOJIBKO B PEXKHME
MIPENoaBaTeIb-CTYICHT, HO U MEX/y CAMHUMH CTYJICH-
Tamu. B mpomecce 1uanoroB cTyaeHTHl 3HAKOMSTCS C
PasrOBOPHOM pedblo, JIy4Ille OCO3HAIOT NMPAKTHUECKOE
yrnoTpebiieHne M3y4aeMbIX I'paMMaTHYECKHUX KaTero-
puii, IpoYHee yCBAaUBAIOT TUIIMYHBIEC PEYEBBIE MOJIEIIH.

Cnucok uTepaTypsl
1. Bopucenko MN.A., YBaposa U1.B. Pois Motu-
BallMM B W3YYEHUH MHOCTPAHHOTO SI3bIKA B HESI3BIKO-
BoM By3e. Ka3anckas Hayka, Ne4, 2016, ctp.65
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AHoTAaNis

VY cTyaii npoaHanizoBaHO 3MiHM MOBHOI IMTOBEAIHKH YKPATHIIIB 1 TBOPYOI IHTEIITCHITIT ITiT 9ac TOBHOMACIIITA-
OHOI pOCiChKO-YKpaiHCHhKOI BiHH. PO3MISHYTO COMiabHO-IICHXOJIOTIYHI MPUYHHH MEPEX0Iy abo HElmepexoay
MOJIO/IUX JIIOJIeH 3 POCIMCHKOI MOBM Ha yKpaiHCbKY. Pe3ynbTaTé JOCIIIKEHHS CBiAYaTh, MO YKPaiHIl Movyaiu
BIZIMOBIISITHCS BiJl yChOTO, 1110 TIOB’13aHO 3 POCI€I0, 30KpeMa it MOBH 4epe3 HiTKe CIPUHHATTS pOCiiiChKOT MOBH SIK
MOBH Bopora. MoBHa cuTyallis B YKpaiHi BCl pOKH HE3aJIEKHOCTI Oyi1a JOCUTh CKJIaHUM SIK JIHTBICTHYHHM, TaK
1 MOJITHYHUM THTaHHSAM. [licias moYyaTky MOBHOMACHITAOHOTO BTOPTHEHHS I OLIBIIOrO 3aroCTPEHHS Ta
EMOLIIHOr0 KOMITOHEHTa HAaOyB PO3MOIiNI YKPATHINB 32 JOMIHAHTHOK MOBOK. J[0 (OKyCy yBaru ykpaiHChKUX
HAyKOBIIIB TPOMaJISTHA YKPaiHU 3 MEPIIO0 POCIMCEKOI0 MOBOIO IMOTPAIUISIOTH HEYACTO, Y OLTBIIOCTI JIIHTBICTHY-
HUX Tpalp KOJETH JINIIe KOHCTATYIOTh (DakT, o OLTBIIe JIFOICH MoYad BBaYKATH YKPATHCHKY CBOEIO PiIHOIO
MOBOI0. MiX CITOCTEPEKESHHSIMH TOTO, KA MOBA € PiTHOIO, a SIKY HOCIi BAKOPHCTOBYIOTH Y TIOBCSAKIACHHOMY KHTTI,
a60 odimiHUX cepax, Iemo BiAPI3HAETHCS 1 Ha e BAPTO 3BEpHYTH yBary. 3a3Ha4€HO, IO Y KPH30BUX CUTYAITisX,
OJTHUM 3 TIPOSIBIB SIKUX € BilfHA, MOCIIIFOETHCS POJIh MOBHU SK YAHHHKA HAIliOHATBFHOI KOHCOMIIAIi1, Mipria po3-
ME)XYBaHHS Ha «CBi-uyxwuit». CaMe iHTerpaTHBHO-O3HAaYyBalbHa (DYHKINSI YKpaiHCHKOI MOBH BHIILIA Ha IIe-
penniii mian y 2022 p. 3ayBaxeHo, 110 YKpaiHChKe CYCIIBCTBO Ha TJIi pociiickkol arpecii nmounHae Oiiplie po-
3yMITH 3HaYCHHS 3aXHUCTY JAep>KaBHOI MOBH K YMHHMKA O€3IeKH AepkaBu. BogHowac pociiickka MoBa, 3aauia-
I0YKCh JJIsl TIEBHOI YaCTUHM YKpaiHIIB 3ac000M KOMYHiKalii, (GakTH4HO mepecTaia OyTH AJsl HUX MapKepoM
HaI[iOHAJILHOT HAJIE)KHOCTI.

Abstract

The studio analyzed changes in the language behavior of Ukrainians and the creative intelligentsia during the
full-scale Russian-Ukrainian war. The socio-psychological reasons for the transition or non-transition of young
people from Russian to Ukrainian are considered. The results of the study show that Ukrainians began to give up
everything related to Russia, including language, due to a clear perception of the Russian language as the language
of the enemy. The language situation in Ukraine throughout the years of independence was a rather complex both
linguistic and political issue. After the start of the full-scale invasion, the distribution of Ukrainians by dominant
language took on an even greater aggravation and an emotional component. Citizens of Ukraine with Russian as
their first language rarely come to the attention of Ukrainian scientists, in most linguistic works colleagues only
state the fact that more people have started to consider Ukrainian as their native language. There is some difference
between the observations of which language is native and which native speakers use in everyday life or official
spheres and it is worth paying attention to it. It is noted that in crisis situations, one of the manifestations of which
is war, the role of language as a factor of national consolidation, a measure of demarcation between "own and
foreign", is strengthened. It was the integrative and meaningful function of the Ukrainian language that came to
the fore in 2022. It was noted that against the background of Russian aggression, Ukrainian society begins to
understand more the importance of protecting the state language as a factor of state security. At the same time, the
Russian language, remaining a means of communication for a certain part of Ukrainians, actually ceased to be a
marker of national belonging for them.

KaiouoBi ciioBa: noBHOMacmTabHe BTOPTHEHHS, pocilicbka arpecis, yKpaiHcbKa KyJbTypa, iHpopMalliifHui
MPOCTip, MEAIHHUKH.

Keywords: full-scale invasion, russian aggression, Ukrainian culture, information space, media people.
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Beryn. Bigomuii BucHiB BumaTHoro ¢inmocoda
Cokpara «3aroBopu, mob6 s Tebe MmobdadnuB» HABITH
Kpi3b BIKH HE BUTPATUB CBOT'O iICTHHHOT'O CEHCY, aJlKe,
CIpaBIi, IK OM MU HE HaMarajucs 10aTu mpo CBiil 30B-
HIITHIHA BUTJIISII, OTOUYBATH ce0e Pi3HUMU IpeIMETaMu,
CTBOPIOBATH JJIsl BCIX 11103110 LIOAO CBOro o0pasy Ta
HallUX €CTETUYHHX CMaKiB, ajie MOBa CKa)Ke IMpO HaC
yce Te, SIK MU BOJIOJIIEMO MOBJICHHEBHM arapaToM Ta
BMi€MO ce0e TpUMAaTH Iiepe] ayJuTopieto, Habararto 0i-
JBIIE CKaXKe IIPO HAC, CKAXKE OCHOBHE — XTO MH €, SIKOTO
POIy-TUIEMEHI.

[Ticns moYaTky MOBHOMACIITAOHOTO BTOPTHEHHS
me OUTBIIOTO 3aroCTpeHHS Ta EMOINHOTO KOMIIO-
HeHTa HaOyB pO3IMO/IUT YKpaiHI[iB 32 JIOMiHAHTHOIO MO-
Bo10. Jlo okycy yBaru ykpaiHCbKHX HayKOBIIIB IpOMa-
JSIHN Y KpaiHU 3 MepIIor pociiChKOI0 MOBOIO MOTpar-
JSIFOTh HEYacTO, y OUIBINOCTI JIHIBICTUYHHUX Ipalb
KOJIETH JIMIIE KOHCTAaTyIOTh (haKT, 110 Olble Jirojei
MOYaIM BBAXKATH YKPATHCHKY CBOEIO PIJHOI0 MOBOIO.
Mix cnocTepeXeHHSIMH TOTO, sIKa MOBa € PiIHOIO, a
AKy HOCIi BUKOPHCTOBYIOTb Y TOBCAKICHHOMY JKHTTI,
abo odimiiftHUX cdepax, OEm0 BIAPIZHAETHCA 1 Ha I
BapTO 3BepHYTH yBary [3].

006’ €KTOM JOCTIDKEHHS € TOCTPE MOBHE IMUTAHHS
IicJIs MIOBHOMACIITAOHOT0 BTOPTHEHHS pocii 10 Ykpa-
THY, MpeAMeT TOCJTiIPKeHHsI — 0COOJIMBOCTI BUKOPHC-
TaHHS PiTHOT MOBH, NEPEOCMHUCIICHHSI CBOTO KYJBTYp-
HOTO KOPIHHS Ta CBOET HAIlIOHAIBHOT 1ICHTUIHOCTI.

AKTyaJbHiCTh NPONOHOBAHOI TEMM IIOJIATAE B
TOMY, 1110 He0OXiJHO MOIIUPIOBATH 1 JOHOCUTH YKpaiH-
CBKY KYJIbTYpY, a0COIIOTHO MOBHOIIHHY KYJIBTYPY, 10
HaWIIMPIIMX KT HApOXLy, a/UKe BiX I[OTO 3aJEKHUTh
MaiiOyTHE HamIoi He3aleKHOI 3a3HadyeHa akTyalbHa
npoOiieMaTHKa € HOBOIO Ta HEIOCTaTHHO BHUBUCHOIO 1
TOMY MOTPeOye MOJANBIIAX (PAXOBUX CTYIIH.

Merto10 cTaTTi € OCMHCICHHS MPOOIIeMH (HYHKITI-
OHYBaHHs yKpaiHCBKOI MOBU Ta YKPAaiHCbKOI KyJIbTYpHU
B iHpOpMaliiHOMY HPOCTOPI HAIIOi JAEp)KaBH B yMO-
Bax MMOBHOMACIITAOHOI POCIiiChKOI arpecii mpoTu Yk-
paiHu.

AHaJi3 gocaimkensb i my6uaikaniii. 3ilficHO0 M
aHaJi3 OCTaHHIX MyOJiKalid, y SKUX 3aI04aTKOBaHO
PO3B’sI3aHHS BKa3aHOi NPOOJIEMAaTHKH, MH MOXXEMO
CTBEepIKYBATH, IO MpobiieMa (yHKIIOHYBaHHS yKpa-
THCBKOI MOBH B yMOBaX MMOBHOMACIITA0HOI arpecii po-
cii mpotn YKpaiH! Y KOHTEKCTi PEBaHIIACTCHKOT MOJTi-
THKH KPeMJISt 010 YKpaiHU i yKpaiHIIiB CTa€ BaXIIM-
BUM O00’€KTOM HAyKOBHX JOCIiKEeHb. BapTo
BIZI3HAYUTH BAXIIUBY MOHOTpadito BiZloMOi MOBO3Ha-
Buili C. €pmornenko. «MoBa 1 yKpaiHO3HABYHIA CBITO-
TJIsII», X04a BoHa Oyna ompuirogaena me y 2007 p.,
ase mpo0OJIeMH, AKi TaM BUCBITIIOBAINCS, aKTyaJIbHi i B
el gac [3].

Bbararo yBaru npuaiise BIpOBaKEHHIO yKpaiH-
CHKOi MOBH B COLIOTYMaHITapHy cdepy Ykpainu IH-
CTHUTYT yKpaiHcbkoi MoBu HAH Ykpainu nin kepiBHH-
ureoM I1. I'puneHka. Y 4YHCICHHUX Mpansgx Ta iH-
TEpB’I0 BiH OOCTOIOE BaKJIMBICTH (YHKIIOHYBaHHS
YKpaiHChKOT MOBH SIK JIepKaBHOi. 30KpeMa, BiH 3a3Ha-
yae: «He3pakarouu Ha TEMITH 1 He3BaXkKalOuu Ha €Tallu,
MpOIIeC YTBEP/UKEHHS YKpaiHChKOI MOBH, BH(POPMY-

BaHHS YKPaiHOIIEHTPU3MY 1, 3pEIITOI0, MMPOIIEC BiTHOB-
JIEHHST YKPaTHCHKOTO O0JMMYUst YKpaiHH, CTIPaBXKHBOTO
YKpaiHCHKOTO 00JIMYUs — L€ ITPOLIeC HE3BOPOTHIN» [3].

YIIOBHOBa)KEHUH 13 3aXUCTy JepKaBHOiI MOBH T.
Kpeminbp [6;7] mocmimkye mnpoOiieMu THepexomy
POCIfICEKOMOBHUX TPOMaJIsiH YKpaiHU Ha YKpaiHCBKY,
JIHTBOIMY HAa THMYacOBO OKYIOBaHHX TEPHUTOPIsIX
VYkpainu. Ha iioro gymMKy, ro1oBHUM YHHHHKOM 30€pe-
JKCHHS ! PO3BUTKY MOBH € 3aCTOCYBaHHA 11 y IOJCHHIN
KOMyHiKatii [7].

B. Jlu3anuyk BHBYaE MPOOJIEMH PO3BUTKY,
(YHKIIOHYBaHHS 1 YTBEPIKCHHS YKPaiHCHKOI MOBHU B
ycix coepax Ykpainu. JloCHigHUK 3a3Hadae, M0 PoO3-
MOBJISITH YKPaiHCBHKOIO — I1€ TIOJIITHYHA Oe3reka, ajpke
KpaiHa-arpecopka pocist BIIKpUTO 3asIBJISIE, 10 BBAXKAE
CBOIMH «COOTEYiCTBIHIKAMI» BCIX THX, XTO PO3MOBIISIE
pociiicekoro, 00 3a ClIOBaMM IyTiHA «pOCiS 3aKiH-
YyETBhCSI TaM, JIe 3aKIHIY€EThCSI pociiicbka MoBay [8].

JI. MaceHKO y CBOIX JOCHIPKEHHSX MPUALIIIE OC-
MUCIICHHIO TIpo0OJeMH TBOMOBHOCTI B Ykpaini. 30-
KpeMa, BOHA 3ayBaKye, IO Taka CHUTYyallis 3a3BHUYail
CKJIQIAETHCS B KOJIOHIANIBHINA KpaiHi, SK IIe TPaIHuIocs
B YKpaiHi, KOJH YKpaiHIli 3MyIIeHi OyJIi OTaHOBYBATH,
KpiM piITHOI MOBH, POCIHCBHKY, TOMY TTaHIBHA MOBa KO-
JIOHI3AaTOPIB TIOCTYIIOBO TepeiiHsma Bci  QyHKIIT
YKpalHChKOT, 1 3pemTor HaMaranacs il acCUMIJIOBaTH
noBHicTio [10].

O. Marsiiluyk 3a3Hauae, 110 B yKpaiHIIB 3MiHH-
JIOCSI CTaBJICHHSI 10 POCIHCHKOT MOBH, TOMY IO BOHHU
NIepEeKUBAIOTH BiliHY, B Kil Ha iX Hanana came PD, e
JIIOIM KOPHUCTYIOThCA POCiiicbKOI0 MOBO0. Tomy st
YKpaiHIIiB 11e MOXKe OyTH qyXe Ty>KHHHE B IICHXOJIOTI4-
HOMY CIIPHHHSTTI, Ta Jy>Ke NPUHIUIIOBE MUTaHHS — 3
rpoMajasHcbkoi  mosumii.  JlocmigHMIS  TIpOTIOHYE
3aMiCTh HCHABHUCTI 10 POCIHCHKOT MOBHU IUIEKATH JTFO-
00B 10 yKpaiHCHKOi MOBH, JOJIy4alO4HCh 10 MEPEITiKy
CrenialibHUX pecypciB B [HTEpHETI, siKi IOMOMOXYTh
HOKPAIIXUTH YH TIOJIETIIUTH TPOLEC BUBYEHHS YKpaiH-
ceKkoi MoBH [12].

BukJjan ocHoBHOro Matepiany. Ypawii 24 jio-
Toro 2022 poxy Bci YKpaiHIli IPOKUHYJIUCS B HOBOMY
CBITI. Y CBITi, Jie OyJ10 30BCIM HE OUEBH/HO, SIKE MiCIe
BiITAK Y HOBOMY YaCOIIPOCTOpPi TOCiTaTUMe YKpaiH-
ChKa KyJbTYpa, IKIIO BOHA MIe Oyae KOMYCh ITOTPiOHA.
VYTiM, 1OBOJII MIBHAKO HAIa KyJIBTYpa aJanTyBanacs i
MoKaszana CBOIO MOTPIOHICTB: HaaWXaua OKUTH,
OcCHiByBaJla HOBUX I'epoiB, a TO if IPOCTO JomoMarasna
30mpatu rpoui s Tepodoponu. OHAK y i€l amanra-
i Oysa i cBOS MPHXOBaHa IMiJBOHA Teuisi, aJike BCi
HornepeHi KOpYIIiiHI CXeMH TeX He3abapom repe-
JAIITYBAJHCA MiJ HOBY CHTYaIlil0, a Ais4i KyJIbTYpH
YCBIIOMMJIH, IO IXHS POCICEKOMOBHA TBOPYICTH Te-
mep y)ke He BCiMa CIIpHAMAETHCS 13 3aXBAaTOM, a 9acTO
HaBiTh CHPUIMAETHCS BifBEpTO BOpOke. ToOXK HOBI
Yacu MoTpedyBaiM pillydnx mHiH: ykpaiHi3yHcs abo
rets 31 cuenn! IIpucrocyiics abo Binnaii cBiit 3010THI
MikpodoH!

VTiMm, ykpaiHCbKa KyJbTypa, SIK 1 iHII Tamysi
HAIoro OyTTs, ONPHU BCi HOBI BUKJINKH, HiSIK HE MOXKE
Mo30yTHCS JUISHOK 3 MYTHOIO BOJOIO, TIO SKid mani
KypCyIOTh HATXHEHHI MipaTH i B AKii Majo HE IiJo-
J000BO BEJEThCS Te, IO BUAAETHCS O0OpYAKaMHU
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pI3HOTO CTyIeHs Hempo3opocTi. Hampuknax, Hampu-
kiam 2022 poxy MiHiCTEpCTBO KyNbTypH Ta iHGPOpP-
Marriitaoi monituku uepes A1 «Ilentp 3axucry indop-
ManiiHOTo NpocTopy YKpaiHu» i3 6,4 MIIH I'pH Ha IPyK
KHIDKOK (16 BUIaHb NEPEMOXKIIB MHCTELKOTO KOH-
Kypcy «KHura Juist 3MilIHEHHS HalliOHAIBHOT €JHOCTI»)
TPEeTHHY Bij 3aranpHOi cymu (2,1 MJIH IpH) Bimnaio
XapKiBcbKOMY BHIaBHUITBY «Doiio». BumaakosicTs?
BinpmicTh jXypHAIICTIB Tak HE BBaXKae. A HEIIOJaBHO
3’scyBanocs, MO MIHKYJIbT 3aTBEpIUB BUAATH KOM-
manii TenmeBexydoro HOpis [opOynoBa «IIpoToTun
Iponakme» 33 MIH TpH Ha 3HIMaHHS 24-CepiHOTO
cepiary «CMT Iarynens». Cxargan micis nporo OyB
taky. OHaK 1€, YMOBHO Ka)Ky4H, BUIUMa YaCTHHA MY~
THOI BOJIM, 1HIIIE X — II€ T€, K JCSKi HAIl Jis4i KyJb-
TYPH CHIIKYIOTHCS 3apOOHMTH COOi SIK HE BEJIMKI TPOII,
TO OO0Jall MPUIHATHHUH CTAaTyC Ha TeMax MaTpioTU3MYy,
BOJIOHTEPCTBA U 3arajioM YKpaiHCTBa, sIKi CTAJIU JKHUT-
TEBO BAKIUBUMHU IIi 11 yac BiiHU. [{e BiM4yTTs TOTO, IO
KOH TOHKTYypa 3MIiHMIIAcs, a KBOTH ATl YKpaiHCBKOMOB-
HOI IpoayKii po3mupunucsa. ToMy it BHHHKAE HTKOM
MPUPOAHE TIParHeHHs POOWTH IMOCH, IO BiAIIOBima-
THME CbOro4acHOMYy QopMaTy, NpHUHAHMHI 3a
30BHIIIHIMM O3HAKaMH BIANOBIZHOCTI, KOJH BIKE
BHYTpIIIHI (IMpa Bipa B Te, IO TU CITIBAEII / TOBOPHII
/ nunren) neck 3a0apuInCs.

Y Korocb Ii¢ BUXOIUTH 30BCIM HEHOJIYro i
Heumpo (sik y Iorana 3 Horo micHero «BonoHTepy), y
Korock — Tpoxu kpaiue (sik y Ceprist baOkina, sikoro Bce
K TIOCTIHHO KPHUTHKYIOTh 32 TacTpOJi 32 KOPJOHOM i
Iy’Ke TIOCepe/iHi, ale aKTyalbHi micHi). Jlemo ierme
THM, y KOTO B perepryapi Oymu MicHI HE TUTBKH
pociiiceKoro, a it ykpaincpkor. Ckaximo, Tina Kapos
me 2021 poKy 0CTaTOYHO 3pO3yMina, KyAd BiTEp IMeE,
BUITYCTHBIIHN iU YKPaiHCEKOMOBHUH ais00M «Mo-
JI0J1a KPOBY, IO Jalio il 3MOTy Bike y BepecHi 2022-ro
opraHiuHo 3acmiBaru «BinbHi. Heckopeni». bo x ua-
CTO i€ BHJA€EThCS HY NPOCTO HENPUXOBAHO IO-TIPH-
CTOCYBAHCBKH BiJl THX apTHUCTIB, SKi Nepea TUM pe-
TEJIbHO OMHMHAJIM BCHOTO YKPaiHCBKOT'O, SIK HOPT Ja-
nany. Sk-ot y Bumaaky xepcoHus Makca bapchkux,
SIKAH Yepe3 MICSILb MICIs TParidHoro JIFOTOTrO 3aIKcaB
CBOIO TIEpIIy IiCHIO yKpaiHchkoro «byne BecHa». bo x
BUJIAETHCS, IO TUIBKM MYTiH MOXE 3MYCHTH NESIKHX
BUKOHABIIIB IEPEUTH Ha YKPATHCBKY.

Komych 151 cuTyamiss B3arami cTana HpPHUBOAOM
«IIOCTAaTH 3 MEPTBHUX» 31 CTApUMH XiTaMH B HOBOMO/THI
YKpaiHCBKI psimu, sK, Hampukian, Typty AVIATOR,
10 MIBUJIEHBKO TIepeKIIaB CBil ctapuii «menesp» 2006
poky «Bo3sspamaiicsi», BunmycTuBIu ioro 2023 poky
sk «[Toepraiics». I mpaBmy kaxyThb: sSIKOM Bci 3apa3
y3sUTUCS TIepepOoOUTH CBOT CTapi NUISTEpH HA HOBHMA
MOBHHI J1aJl, TO XiT-TIapaju B Hac OM MPOCTO 3j1ama-
JHCS B Takol «JIeramizoBaHOi Hoctaibrii». Cepen
CHIBaKiB i CIIBAa4OK, SKi, ONPH OYpXJIMBHH iCTOpHY-
HHH MIPOILIEC, TAKH 111¢ HE BCTHIJIM BUMACTH 3 MEAIHHOTO
HEOyTTsI, OaraTo MPUKIAIB TAKOI aanTalii 10 HOBHX
o6craBuH. Hanpukian, MONATIK 3po6uB «Mokpy» 3
«Mokpoii», a Hacts KameHcbknx, mo Tex paHime
npaloBajga BUHATKOBO 3 POCIHCHKOMOBHMM KOHTEH-
TOM, HE TaK JaBHO Ha BHCTYyNax IlovYajia CIiBaTh
YKpaiHCBKOIO CBOIO ITicHIO «YepBoHe BHHO». | yacTo B
KOMEHTapsX IiJi [UMH HOBHHAMHU HOBTOPIOETHCS TE

caMe cakpaMeHTaibHO-puTopuuHe: «lle wymoBo, ame
qOMY Bifjpa3y He MHCaTH YKPaiHChKOI0?».

3ipku 1 31pOYKH, SIKi IO TOTO PAIICHO «CIiBaIA
pOTOM»  pOCIHCBKOIO,  KHUHYJUCS  HaBlepeiiMu
yKpaiHizyBarucst (1 Xail Taka TBOPYICTh 31€0LIBIIOTO
BHJIA€THCS IS0 KOMIYHO0), 5K 1 IEBHI MeIilHI 0co0u,
0 @K THYTHCS BECTH TOKLIOY YKPAiHCHKOKO (Xapak-
TepHHi npuknan — «lopocii niBuata» €Pppocuninoi Ta
[onsxoroi). Ile HaBOAWTH Ha BHUCHOBKH, IO Tepe-
B3yBaTHCS — TO IIiJla HayKa, i HE BCIM BOHA JTAETHCH.
A0o0 X, SIK KaXKyTh y Hapo/i, HayKa He ¥ie 1o Oyka.

[icns nrotoro 2022 poxy mepes IIeBHUM CETMEH-
TOM HOMIHAJIBHO YKpAlHCBKOI KyJNBTYpH MOCTajaa
HaraJibHa Motpeda ajanTyBaTUCS W HE TBOPUTU «MO-
BOI0O OKYIaHTa», 00 3MOITH 3apoOisiTH Ha TOIe-
peIHbOMY DiBHI B HOBHX peallisiX 1 30BCIM HE pO3ry-
OWTH CBill IMIJIK, a TO i1 3MyCHTH 3a0yTH PO CBOFO TO-
TepeiHIo JII000B 0 pociiickkoro puHKy. [loku mo ne
BIA€THCA 31 3MIHHUM YCITIXOM, a 4acoM 1 30BCIM Kerl-
ceKo. | nexomy, sk Tiit xe CeiTnani Jlobomi, ckaxiMo,
MpaBaa JIoci 04i Koye, i BOHa KUAAEThCA HA JTiBUMHY,
10 HaBa)XXwJ1acs BKa3aTH CITiBadIli, 0 B XapKoBi 1if He
MicIe.

[puramyemo, sk 2014 poky mg «mpobiemay
TUTBKH 3apojpKyBallacs, 1 HaHpO3YMHINI IMOYain
3MIHIOBATHUCS III€ TOJI, & TaKi, sK, Hampukiaa, [puHa
binuk, mwe 2015 poky MOIJIM CKPYIIHO MOKAJITHCS B
PI3HMX Telenporpamax, 1o )KUTH CTaJI0 BaXKKO, 00 He
noractpoioent y Kpumy uu PO.

[Micnst 2014 poky BinOyBcs 3arajbHO BU3HAHUIA
OyM yKpaiHCHKOTO KHUTOBHAaHHA. HuHi 5k Mo>kHa 00e-
PEKHO CKa3aTu Npo MO3UTHUBHMH, Xail sIK AUBHO II€ 3BY-
YUTh, BIUIMB IIOBHOMAaCIITAOHOTO BTOPTHEHHS Ha
YKpaiHCBKY KyJIbTypy, LI0 0OOB’S3K0BO Oyzme [0-
CIIDKEHUH y HaHOmmkdoMy MaiiOytHeoMy. OmHaK
yKe 3apa3 MPOCTEXYETHCS IEBHA KOH IOHKTYpa, KOJIN
JesiKi SIBUIA B HANIi KyJIbTypl MOXHA HAa3BaTH
YKpaTHCbKUMH pa/iiiie 32 MOBHIM YHHHUKOM YU TpoMa-
JSTHCTBOM TBOPIIB, aHI)K 32 YNHHUKOM TalaHTy. | me-
JlaJTi BaYKUe CTAE PO3PI3HUTH, KOJIH 1I€ BiIJ[aHa MTOTYJIsi-
pu3allisi pigHOTO, a KOJIM — MPOCTO HaMmaraHHs 3apo-
OMTH Ha TOMY, IO Ma€ KOJOCAIbHUH 3amuT Yy
CHOTOHIIIHIX CIOKHUBAYIB.

3BiCHO, HEMa€ HIYOTO TOTaHOTO B TOMY, II00 TIe-
peKIagaTi CBOi POCIHCHKOMOBHI MICHI YKpPaiHCHKOIO.
3pemToto, 11e 30UIbIIye YacTKy YKpaiHCbKOMOBHOTO B
«OlTOMy» ITyMi HAIIOTO CYCIUIBCTBA. Taki TBOpH
BHTICHSFOTh TPOAYKIIIO, 3pOOJIEHY «MOBOIO CyCima-
arpecopay, 3aliMaro4yy Tak 3BaHy CEPEIHIO MOJIHIIIO Ce-
PEeIHBOCTATUCTHYHOTO  CIOXKMBaya, 3allOBHIOIOYN
Hilly, y sIKi paHilie aproBaita BUHATKOBO i 6e33acTe-
PEKHO POCIHCHKOMOBHA TIOIICa (SKIO B3STH L€ CIOBO
K MeTa)opy 4Oroch HaJITO MOUIMPEHOrO Ta HU3BKO-
SIKICHOTO).

CuibHa i KOHKYpPEHTHA KyJIbTypa — 1Ie He TaK Ta,
B SIKi{ € IHTEJIEKTyaJIbHa BUCOKOYO0JIa MPOIYKILis, sIK Ta,
B SIKI MacoBa KyJIbTypa € BJIACHOIO, TOBOPUTH CBOIM
TOJIOCOM 1 HE XOJUTh Y HaliMU j10 pocistH. [Toku 1o, xait
SK TIPUKPO, KaszaTH, HANpHKIaJ, NpO MOIMYJSpHY
YKpaiHCBKy MY3HKY, III0 Ma€ JIHCHO CBITOBHH piBEHBb
MaNCTEepHOCTi, 3apaHO, X04a TaKOTO CTae Jemali
6impmme. Tok XO4eTbCs BipHTH, MO W TYT KIiJBKICTh
paHO YM Mi3HO Mepene B SAKICTh, a MOKH II0 HAC Mae
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TimUTH 00Mal Te, M0 HAIIi Telle- Ta PaIiOeTEPH CTaH
«BUIITHEBO-COJIOB 1HI» (popMalbHO, TOXK 1 3MICT TEX
Ma€ TIOCTYINOBO MHOJIMIIUTHCSA, 00 X yce Mae OyTH
Vkpaina [5].

[TpoxpemiTiBCbKI Mejlia MOUTUPHIIM T3y, Haue YK-
paiHCBKI AITH «CTPAXKIAIOTh» BiJl TOTAIBHOT yKpaiHiza-
1ii. Y MOBIIOMIICHHSX MUIIYTh, IO JITH B YKpaiHi «HE
XOYYTh» BUBYATH YKPAlHChKY MOBY uYepe3 «TOTaJbHY
yKpaiHi3amito» cycminscTBa. T0oOTO aBTOpH HATsAKa-
10T, III0 OCBITSHH 3YMHCHE 3MYIIYIOTh ITKOJISIPiB BUB-
YaTH yKpaiHCBKy MOBY, a Ti TIpyd4aloTbcsi. Y
myOumiKamisx HaBOAATH IU(pH, HIONTO HACKITHKHU Bif-
COTKIiB BHUBYCHHS YKpaiHCHKOi MOBH 3MEHIIHJIOCS, Ta
MiICYMOBYIOTh: «yKpaiHILIIB 3MYIIYIOTh NOPHUHATH B
KyJIbTYypY, aie iM 1e He noTpiOHO». Ha miaTBepmKkeHHs
TaKoi Te3H MPONAraHAMCTH IMOCUIAIOTHCS Ha MaTepial
(paniy3bkoi razetu Le Monde.

@akruexkepn VoxCheck omnpamtoBanu keiic i
BU3HAUMIM, 0 B Matepiami Le Monde meniiHUKU
CHpaBIi MUIIYTh MPO TOTIPIICHHS 3araJbHOTO PIiBHS
3HaHb B yKpaiHChKuX HiTed. IIpmumHOIO 11bOrO BOHH
Ha3BaJIM POCIICHKY arpecito, HoBHOMAacIITaOHE BTOPT-
HEHHs 1 aTaky Ha [IUBLIbHY iH(PaCTPyKTypy, 30KpeMa
oOcTpinu ki 3a TOMOMOTO0 3BOPOTHOTO TOIIYKY B
Google daxiBmi 3HalIIIM MaTepial i JOAATKOBO HOTO
MpoaHaji3yBagu. Y HbOMY BKa3aHO, 110 57% BYHTEIIB
CIIOCTEPIraloTh MOTipUICHHS 3HaHb Y4HIB 3 YKpaTHCHKOT
MOBH, 10 45% — 3HWKEHHS MaTeMAaTHYHUX HABUYOK,
10 52% — iHO3eMHHUX MOB. J[OIIKiIbHA OCBITa TAKOX
Mae rpo0seMu: OJIM3bKO %3 Tl JOIIKIIBHOTO BiKY HE
BIIBIAYIOTh Caloukd. Y TpHUGPOHTOBHUX 30HAX IIA
midpa craHoButs %. IlocunaroTecst B Martepiasi Ha
npecpeniz FOHICE®, y sxomy 11i 1aHi HABOAATE.

[pote uHi FOHICE®, Hi xxypHamicT $ppaHIly3bKOi
ra3eTd He 3BMHYBAadyBaJHM y TaK 3BaHIM «TOTaJIbHIH,
MPUMYCOBIiH Ta HACHIBHUIBKIH yKpaiHizamii». Lle mpo-
CTO BHTaJIKa NpOIIaraH/uCTiB, SIKi BUPIILIUIN 3MaHIIy-
JIIOBATH JAHUMH Ta TIOSICHUTH, HIOWTO IiTH Tpy4a-
FOTHCSI BUBYATH MOBY, X04a 11¢ aDCOJIIOTHO He Tak. Taki
dpu — e pesynbraT arpecii pocii nmpotu Ykpainwu,
II0JICHHUX OOCTPLIIB MUPHUX YKPalHCBKUX MICT, KpH-
TUYHOI Ta UUBLILHOT iH(pacTpyKTypH. [nerses npo Te,
10 YKPaiHCBKI AITH HE 3alepedyroTh BUBYCHHS Mpea-
METIB, HE BUCJIOBIIIOIOTH IIOBCIOTHOTO HE3a/I0BOJICHHS,
a pocisl MepenIKokae IXHhOMY SIKICHOMY HaBYaHHIO, 1
JIOKa30M 116010 € nociimkenas Big IOHICED.

[MpumipoM, mpomaraHaucTé Opexaid, IO BOHHU
obcTpimsmu HiOuTO 6a3y amciokanii 3CY y PomHax.
Hacnipaspi e BUsiBUIIacst 3arajibHOOCBITHS 1IKoJa. | 3a
pesyabratamu aTaku aponamu Shahed 3armmyno 4o-
TUPH JIIOJMHM: JAUPEKTOPKA HIKOJIH, 3aCTYIMHHULS M-
pexTopa, cekperapka ta 6idmorexap. Ha MomeHT Bity-
4yaHHA OE3MUJIOTHUKA Y IIKOJIi IepebyBaio 19 ocBiTsH.

«JlerekTop ~ MeZia»  CHCTEMHO  JOCIIJUKYE
pociiiceky nesiHdopmanito B YKpaiHCBKOMY Ta
POCIHCHKOMY CETMEHTaX COIIMEpex. 3a el 4ac Io-
CJIITHUKU POCIHCHKOI TpONaraHAd BH3HAYWIN, IO
BIHICHKOBHMM oOIlepalisM pocii Maike 3aBXIu Hepery-
10Th iH(popMauiiiHi omepanii. Hampuknan, mid mpo
«BOCEMb JIET», SIKMH MMOYaii MOUIMPIOBATH /10 MOBHO-
MacmTabHOTO BTOPTHEHHS pocii B YKpaiHy.

Kpim 1mporo, 3a mammmm  Microsoft Ta
Jepxcren3s’s3ky, KibepaTaku pocii Ha yKpaiHCHKI

YCTaHOBM YacTO TOB’si3aHi 3 HACTYIOM BiiCHKOBHX
pocii. ToOTo kpeMib roTye iHpOpMaIliiiHe Ta BipTy-
albHE TJIO I CBOIX omepauidd, y ToMy 4ucii H
BOEHHHMX 3JI0YUHIB. OJIHUM 13 TaKUX 3JI0YMHIB € JeHOp-
Tallis i He3aKOHHE BCUHOBIJICHHS YKPATHCBKUX AITEH y
pociiicbki poxunu. Jlo mortoro 2022 poky B iH(Op-
MaliiHOMY pocTopi Maibke He GikcyBaiu iHpopmarii
PO TPUMYCOBE BHUBE3CHHS MiTEH 3 OKYNOBaHHX
YKpalHCBKHX TepuTOpii 10 pocii. HatomicTs i3 mep-
[IUX MICSIIIB BEJIMKO1 BIHHH Ili 3JIOYNHH TOYaTH PiKCy-
BaTH B Pi3HHUX MicTaX, siKi 3arapbaina pocis. Tomy «/le-
TEKTOp MeJia» BUPIIINB JOCIIANTH, K POCIHCbKa TIpo-
marasga BBeNla iHQOpMaLiifHy MiATOTOBKY IO IIHOTO
3JI0YMHY, a TaKOX — sIK iHPOpPMAIi{HO MiATpUMYE Ta
IIpocyBae Horo 3apas [2].

«JleTexTop Meziay» poaHati3yBaB Maike J1eB’ATh
THCSY JIONHCIB Y POCIHICBKOMY Ta OKyHauiiHOMY cer-
MEHTax Tejerpama, siki Hajgamu kommanii LetsData i
Semantrum. Ilig pOCIHCHKUM CETMEHTOM MAaEMO Ha
yBa3i TOMUCH PO QiTiB, CTOPIHOK, TPYII Ta KaHAJIB, SKi
po3TamioBaHi B pocii ab0o BKa3au cBOIM MICIIeM po3Ta-
mryBaHHA pocito. [Tix okymanifHIM cerMeHTOM MaeMO
Ha yBa3i TPYNH Ta KaHAJH, TCOIOKALIEI0 IKNX BU3HA-
YeHO K YKpaiHy, TaK i pociro, OHAK iXHS aBAUTOPIST —
THMYacOBO OKYIIOBaHI YKpalHCBKI TepUTOPil.

OTOX NMOBHOMACIITa0HE POCIHChKE BTOPTHEHHS
aKTHMBI3yBaJIO Mpolec yKpaiHizauii. YkpaiHCcbka MOBa
MOCTYIIOBO TOYMHAE JOMIHYBaTH B THX perioHax
(ITliBmenp Ta Cxinm Ykpainu) i chepax (HedhopmaibHe
CNJIKYBaHHs, npodeciiiHa 3alHATICTb, BipTyalbHUM
TIPOCTIp), i€ TPUBAJIHIA Yac He Mocigana MpoBiTHUX MO-
SUIIH.

MacoBwuii BUMYILIEHUI BUi3]] YKpAaiHCBKUX TpoMa-
JISTH 32 KOPJOH ICTOTHO ITOKBAaBUB IHTEpPEC 1HO3EMIIIB
JIO BHBUYCHHS YKpPAiHCHKOI MOBH — 3a KiJIbKa MICSIIB
ICIIS POCIHCHKOI arpecii BoHa cTana OTHIEI0 3 TOMy-
JIIPHUX €BPOIMEHCHKUX MOB. BiguyTHO IiABUIIIUBCS
pEeHUTHHT yKpalHChKOT MOBH Ha CBITOBOMY PiBHI.

JlonaTKoOBUM KaTai3aTopoM PO3BHUTKY Ta 3pOcC-
TaHHS TPECTIKHOCTI YKpaiHChKOT MOBH € BHYTPIIIHS
mirpamis. L{ii MeTi TakoX ciyrye iMmIiuieMeHTaris
YKpaTHOLIGHTPUYHUX TPOMAJCHKUX  IHILIATUB Ha
KIITANIT THX, SIKi 3pealli3yBajy HU3Ka yKpaiHChKUX 3a-
kiaaiB Buioi ocsit (3BO).

3aBISIKM MO€HAHHIO 1HCTPYMEHTAIBHOI H CHM-
BoubHOI (eTHOimeHTH(]iKamiiHOT) QYHKIIA Aep)kaBHA
MOBa € TIOTY>KHMM 3aco00M 00’€IHAHHS JIIOAEH y
CIUTFHOMY HalliOHaJTbHOMY Momi. Ha BimgMmiHy Big MOB
MEHIIINH, MOBa JIeP)KaBOTBOPYOI0 HApOay — HE TUIBKU
ineHTH(IKaTOp €THOCY, a i elIeMEHT KOHCTHTYLIHHOTO
nmaxy Kpainu 1 odimiHMi Mapkep ii JepKaBHUX KOp-
nowis [1].

OHUM 3 HAMBKITUBININX 3HAPSIH 3a0€3MeUeHHS
MOBHHUX IIpaB HalliOHAIBHOI CIIIJIBHOTH € CTaTyC MOBH.
Bin moxe OyTy odiuniiHMM (3aKOHOIABUO 3aKpirie-
HUM), HamiBOQIUiHHMM i Heo(iumiiHUM (3BHYAEBUM).
Odiuiiinuii craTyc — Kareropiss iCTOPHYHO-CUTYya-
THBHA, Or0 MalOTh HE BCi cydacHi MOBH. Dopmaib-
Horo odimiiiHOro crarycy He MaloTh, HalpHKIAL,
yecbka MoBa B Uexii, aHrmiiickka B BenmukoOpuranii i B
CIIA, nmimenpka moBa B ®PH, rpempka B ['pemii,
yropcbka B YTOpIIHHI, iTalilichbka B Itamii, mBeacpka
B lIBerii. OcobiuBe 3HaYSHHS Ma€ CTAaTyC AP KaBHOL


https://voxukraine.org/manipulyatsiya-le-monde-pyshe-pro-problemu-totalnoyi-ukrayinizatsiyi
https://www.lemonde.fr/international/live/2023/08/30/guerre-en-ukraine-en-direct-une-nouvelle-attaque-de-drones-sur-le-territoire-russe_6186885_3210.html#id-1092908
https://www.unicef.fr/article/perte-dapprentissage-generalisee-chez-les-enfants-dukraine/
https://www.unicef.fr/article/perte-dapprentissage-generalisee-chez-les-enfants-dukraine/
https://ms.detector.media/manipulyatsii/post/29277/2022-04-03-vosem-let-dekonstruktsiya-naypopulyarnishogo-propagandystskogo-mifu-rosii/
https://ms.detector.media/manipulyatsii/post/29277/2022-04-03-vosem-let-dekonstruktsiya-naypopulyarnishogo-propagandystskogo-mifu-rosii/
https://ms.detector.media/kiberbezpeka/post/29513/2022-05-17-derzhspetszvyazku-robotu-rosiyskykh-khakeriv-ta-viyskovykh-koordynuyut-z-iedynogo-voiennogo-tsentru/
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a0o0 o¢iniiiHOI MOBH € TaM, ¢ € MPOTUOOPCTBO MOB, Y
SKOMY CTaTyC BHCTYIIA€ BaKJIMBUM peryistopom [13].

30KkpeMa, MBOTOPIYHE COIIOJIOTIYHE ONHUTYBAHHS
nocnigauipkol arenuii Info Sapiens miaresepano 3mi-
I[HEHHsI MO3MLiH yKpaiHChKOi MOBHU. 30KpeMa, 3a Horo
pe3yJbTaTaMH, YIIPOAOBXK POKY BiifHM 4acTKa yKpaiHo-
MOBHUX 30inbmiIacs Ha 16% — 3 46% y motomy 2022
p. 1o 62% y ciuni 2023 p. | HaBmaku — 3a LeH nepion
YacTKa POCIHCHPKOMOBHHX YKpPAaiHIIB 3MEHIIHIACS 3
26% no 13% [2].

VYkpaiHcpka MOBa HaOyBa€ MOMYIIPHOCTI TAKOXK B
iHTepHeT-IpocTopi. Jlo TpuKIamy, OHIaWH-Oipika
Freelancehunt mamamryBama BiacHMET cepBic TakuM
YMHOM, [0 YKPaiHCHKOIO BiIKPHBAETHCS Oy Ib-sIKa I10-
IIyKOBa CTOPiHKA JJIs1 KOPUCTYBayiB 3 YKpainu. 3a iH-
(dopmariero pecypcy, dacTka (QpuiIaHcepiB, sKa 0
BiliHM oOHMpasa yKpaiHChbKY MOBY, KOJIMBAJIAcs B MEXKax
11-30%. ITicnst pociificbkoro BTOpPTHEHHS Lieil mokas-
HUK BHpic 10 96% [4].

Craructuka, Ky MU 100a4nIn MHHYJIOTO POKY 1
BOTOPIY, TOBOPHUTH TIPO TE, IO MepeBakHA OUTBIIICTh
rpoMajasH YKpaiHM Todala CHUIKYBaTHCS YKpaiHCh-
KO0 MOBOIO 200 MPOJOBXYE CIIKYBATHUCS YKpaiHCh-
KOIO MOBOIO 1 IOBipse i 5K AepkaBHiit MoBi. Tomy 11e
CIpaBIi BaYINBI ICTOPUYHI POKH. SIK YITOBHOBaXKHUI
i3 3axucry xaepxasHoi MoBH T. KpemiHp mpomoBxkye
CTOSITH Ha CBOEMY: YTBEP/XKYEMO, PO3BHBAEMO, JIOTIO-
MaraeMo B ONIaHyBaHHI YKpaiHCbKOT MOBH, 1, 3BU4alHO,
BTITFOEMO BCi HEOOXIiJHI MEXaHi3MU Ui MOKapaHHs
MOPYIIHHKIB [6].

[Ifono mpakTHYHOTO BUKOPUCTAHHS MOBH: YU
CTaNi YKpaiHIli OLTbIIIe TOBOPUTH YKPaiHCHKOIO B TO-
Oyri Ta y mpodeciitniii chepi? Sk B MOxeTe Ie
ouinntu? Crpasa B TOMY, III0 3aCTOCYBaHHS 3aKOHY HE
TIOIINPIOETECS Ha cepy NMPUBATHOTO CINJIKYBaHHS, a
TaKOX Ha peJIiriiHe )XUTTA. AJle 3a pe3yIbTaTaMy Ipo-
BEJICHUX JIOCIIKeHb, 1HINIHOBaHUX ChijabHO 3 Jep-
JKABHOIO CITY)KOOI0 SIKOCTI OCBITH, MOOAYMIIH, 10 YUM
Kpallle CIUIKyBaHHS BJOMa MK OaTbKaMu 1 IIKOJIS-
paMu, TUM Kpalluii piBeHb ONAHYBAaHHS JEPKaBHOIO
MOBOIO ITiJ1 yac 0cBiTHROTO mporecy [9].

Takoxk 0aThbKM HAIOJATAIOTH HA TOMY, IO BOHH
3alliKaBJICHI y pO3IUPEHHI MEpexi MOBHHUX KYPCiB, sKi
Oynu 6 JOCTYITHI B MICIIX TIXHBOTO MpOKUBaHHA. J{is
TOro 100 BJIOCKOHAIIOBATH CBOi HABHYKH, Kpalle
CHIIKYBaTHCS YKPaiHCHKOKO 31 CBOIMHU JIiTBMH, i TAKUM
YHUHOM BIDIMHYTH Ha MOBHY CUTYAIIif0 B 0aratbox cde-
pax CyCHiNBbHOTO KHTTS. ViaeThes i mpo ocBiry, i mpo
chepy oOCIyroByBaHHs, ajpKe € OIHA i3 HaWyXu-
BaHILIMX 1 Hali3aTpeOyBaHIMX chep.

Takox 1l MUTaHHS KOPUCTYBaHHS IHTEPHET-pe-
cypcamu. Jlo Iast ykpaincbkoi MoBH 27 x0oBTHA 2023
POKY pa3oM i3 [HCTUTYTOM KOHTEHT-aHaJIi3y ONPHITIOA-
HEHO pe3yJbTaTH JOTPUMaHHS MOBHOTO 3aKOHO/aB-
cTBa y cdepi Mefia: B colialbHUX MEpexax YKpaiHCh-
KOT MOBHM CTaJO CyTTEBO OijibIlle, 1 BIKOBa KaTeropis
THUX KOPHCTYBauiB, SIKi BiIJalOTh MepeBary yKpaiHCh-
Kilf MOBI, CTaia, HallEeBHO, HAWMOIIO/IIIOK. YKpaiHCh-
Kol MOBM 3Ha4HO OiNbIlie B iHCTarpami, B TBITTEpi, y
(deticOy1i, y TemerpaM-KaHanax, B iHITUX MOMYJISPHAX
Mepexax. ToMy MOXKHA 3 YIIEBHEHICTIO CKa3aTH, IO
yKpalHChKa MOBa CTaJia IaHIBHOIO, ajie e He 03HAYae,
1o OMTBY 32 YKpaiHChKY MOBY B YKpaiHi BJK€ BUTPaHO.

BucnoBok. TakuM 4rHOM, TOBHOMACIITA0HE BTO-
PTHEHHs pocii B YKpaiHy MmiAMTOBXHYJIO MiJTbHOHU YK-
palHIIB 10 NEPEOCMUCIICHHS CBOIO KyJIbTYPHOTO KO-
PiHHSI Ta CBOE€T HalliOHANBHOT ieHTHYHOCTI. ChOTO/IHI
iHpopManiiHuil pocTip 3aBOHOBYE yKpaiHCHKa MOBA.
Came MOBa € TOJIOBHOIO PYIIIHHOIO CHJIOIO 3MiH Halli-
OHAJILHOT CBIZIOMOCTI, IHCTPYMEHTOM, SIKUH 00’ €/IHYE,
KOHCOJIIIy€e CYCHIJIbCTBO Ta JOIoMarae YKpaiHi cTaTti
cunpHImor0. Tpeba 3amydaTs MINPII MacH, 3aBOHOBY-
BaTHU MOBary A0 HAIIOi KyJbTYpPH, 10 IPOrPECUBHOT YK-
paiHCBKOi KyIbTypu. ['0I0BHOO IPOGIEMOI0 3aIHIIIa-
€TBHCSI MOIINPEHHSA 1 JOHECEHHS KYIBTYPH YKPaiHCHKOT,
a0COJIIOTHO TOBHOIIHHOI KYJBTYpPH, 0 HAWIIHPIINAX
KiJ Haponxy. Bin miporo 3anexurs MaiiOyTHe Hamoi He-
3aJIeXKHOI YKpaiHu.

Bapro 3a3HaunTH, 110 Y KPU30BUX CUTYAIisIX, OJI-
HUM 3 NIPOSIBIB SIKUX € Bil{Ha, MOCHIIIOETHCS POJIb MOBH
SIK YUHHHMKA HAI[IOHAIBLHOI KOHCOIAIi, MipHiaa po3-
MEXyBaHHS Ha «cBil-uyxuii». Came IHTETpaTHBHO-
O3HauyBaJbHA (YHKIIiSl yKpaiHCHKOi MOBH BHHIIUIA Ha
nepenHii wiaH y 2022 p. BogHouac pocilickka MOBa,
3aJIMIIAI0YNCH IS TIEBHOT YaCTHHU yKpaiHIIIB 3aC000M
KOMYHIKaIlii, paKTHIHO TepecTana OyTH IS HUX Map-
KepOoM HallioHaJIBHOI Halle)kHOCTI. [loBHOMacITaOHUIH
HACTYH pocii BINIMHYB HAa MacOBY CBiOMIiCTh TpoMa-
JIiH YKpaiHU Ta CIPUSB YTBEPPKEHHIO YKpPaiHCBKOL
MOBHU SIK J€PKABHOI.
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The modern era manifests itself with various characteristics: post-industrial, information, knowledge society,
risk, technological, post-colonial, etc., which emphasises its complexity and dynamism and, at the same time,
uneven development. The complexity of the era is associated in modern conditions with such processes as global-
isation and technologisation, which affect all spheres of social life and the life of an individual, and cause different
consequences in the context of the historical characteristics of a country or state. There have also been shifts in
intercultural relations. Language plays a significant role in these processes. Thanks to language in the modern
world, humanity is developing in close interaction between different peoples, countries and cultures.

Keywords: globalization, monolingual, multilingual, technologisation, Globish, linguistic imperialism vicis-

situdes.

The modern world is a world of multicoloured
communications both at the level of states, countries,
communities and individuals. Language reflects not
only the mentality but also the peculiarities of human
life. According to M. Heidegger, "language is the home
of human existence™. As the home of human existence,
language is a speech action and a speech practice. It is
these circumstances that allow us to consider it as a lin-
guistic reality and as a "changing organ of thought" (A.
Potebnya). The modern linguistic reality presents itself
in various socio-cultural spaces, acting as a "space of
coexistence of people”. In this sense, Lyotard's idea
"everything is language" is appropriate.

Globalisation has raised among scholars of vari-
ous humanitarian fields the question of the monological
and polylogical existence of language in the modern
world in the context of technological culture and the
technologisation of social and personal life.

In the space of technological society, the discourse
on the existence of "live" and "artificial" language,
monolingual or multilingual space has become more in-
tense than ever. Scholars are asking the question: are all
languages equal, how do language, culture and national
identity relate? [3] It is advisable to start with a factual
statement of the existing linguistic picture. Encyclope-
dic and statistical reference books claim that there are
7000 "living" languages today. On average, one lan-
guage is lost in the world every two weeks, forty lan-
guages become the language of 2/3 of the world's pop-
ulation. The most widely spoken languages in the world
are Chinese, Hindi, English, Spanish, Arabic, Russian,
and Portuguese. This raises the question of national and
state languages. According to E. Hobsbawm, this ques-
tion arises because in the states in which we live, polit-
ical decisions regarding the conditions of public use of
languages (for example, in schools) make a lot of sense.
This, in his opinion, is due to the fact that states today
are usually identified with the nation. This confusion is
dangerous [10, P.49]. Unfortunately, the scientist's
prognostic conclusion is not always taken into account
in real language policy. This is evidenced by the situa-

tion around the language clause in the “Law on Educa-
tion”, which was adopted by the Verkhovna Rada of
Ukraine in 2017. Discussions about the absolute re-
quirement to teach in Ukrainian at school, despite the
fact that there are more than 100 national minorities in
Ukraine, have led to a deterioration in international re-
lations with Hungary, Poland, Slovakia, and Russia.
The situation has become so alarming that the Cabinet
of Ministers of Ukraine was forced to submit a draft
resolution to the Verkhovna Rada to postpone the im-
plementation of this law until 2020. Ukraine is a multi-
lingual state and it is unacceptable not to take into ac-
count the emergence of new aspects in the dialogue of
states, cultures, multicultural dialogue, the creation of
multicultural communities, and the growing need for
specialists in various fields who speak foreign lan-
guages. Artificial languages, instrumental languages, as
defined by M. Foucault, are emerging on the basis of a
technologically developed process.

The palette of languages that exists in the world
and its analysis in modern realities allowed E.
Hobsbawm to make several important observations: 1)
today there are not equivalent, but complementary lan-
guages, regardless of the presence or absence of their
official status; 2) there is a spread of various kinds of
lingua franca in different countries and regions; 3) Eng-
lish is spreading as a global means of communication,
which is becoming dominant, becoming the ruling "jar-
gon"; 4) political languages emerge, i.e. languages na-
tionally created as symbols of nationalist or regionalist
and separatist ideas, which can become "living" lan-
guages or fail; 5) all languages have elements of politi-
cal self-assertion, since in the era of national or regional
separatism there are natural tendencies to supplement
political independence with linguistic separatism. Lan-
guage manipulations are based on politics, not culture
6) if language is not clearly separated from the state, it
will remain a constant, artificial source of strife. The
scientist outlined the new linguistic situation that is the
reality of today, the challenges that have arisen as a re-
sult of its existence [10, P. 57-58].
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In the scientific literature on philosophy of lan-
guage and linguistics, the analysis of Globish language
is insufficiently presented. This topic is being outlined,
but there are almost no studies in the Ukrainian scien-
tific discourse. Is such research relevant? We believe
that yes, especially in the context of the monolingual-
ism/multilingualism dichotomy, the transfer of one lan-
guage practice to another language practice of a differ-
ent social background.

What is the Globish language? According to the
reference literature, Globish is a version of English that
was proposed and presented by J.-P. Nériéres on the ba-
sis of English grammar and vocabulary in the amount
of 1500 words. J.-P. Néric¢res qualified the language he
presented as a natural language, devoted textbooks to
it, and in 2009 he and D. Hohn published “Globish the
World Over”, the first book written in Globish, which
was later translated into 12 languages. Globalisation is
becoming a circumstance that calls for interaction be-
tween peoples and countries, and the elimination of iso-
lation between them. Communication is one of the
means of interconnection in this process. Experts point
out that new formats of communication are emerging.
The process of global rapprochement and interaction is
difficult to imagine without the availability of commu-
nication tools that will facilitate such interaction, in
particular, without the lingua franca - the language of
the intermediary, which will serve as a means of com-
munication and mutual understanding between the sub-
jects of globalisation relations [11, P.204]. The emer-
gence of such a new phenomenon becomes relevant and
controversial when considering the linguistic opposi-
tion of monolingualism/multilingualism.

Intensive ties between states have acquired the
characteristics of a technologically developed process
of creating and implementing values, signalling sys-
tems that reflect them and socio-cultural practices that
are managed through systems of economic expediency
and market regulation. These factors give rise to the
need not only for national languages, dialects, official
and political languages, but also for lingua franca in dif-
ferent countries and regions, and for English as a global
medium of communication. The existence of English as
the dominant language is perceived rather ambigu-
ously, as evidenced by the emergence of such doctrines
as "linguistic imperialism", "linguistic globalisation",
"sociolinguistics"”, "linguistic anti-globalism" [1].

The discourses of "language-nation-state”, "lan-
guage-natural-artificial”, "language-culture-mentality"
are becoming quite multivariate in our time. They have
various variations, one of which is the dichotomy of
monolingualism/multilingualism. This dichotomy is
exacerbated at different levels of the nation, the state,
society, and the individual.

In this context, we consider it appropriate to dwell
on the emergence of new linguistic concepts that have
become widespread in the modern world, namely the
concepts of "linguistic imperialism™ and Globish lan-
guage.

Why is this happening? In the works of foreign re-
searchers on this issue (and there are a rather small
number of them in our Ukrainian research field), it is
noted that this situation is connected, firstly, with the

dominance of the two empires of Britain and America.
Secondly, the language of the Internet is English. Stud-
ies show that 80% of information is stored on the World
Wide Web in English, and its volume doubles every 18
months [1]. According to A. Khomenko, "the position
of English as a lingua franca will remain unshakable for
a long time" [9]. However, the researcher, in asserting
this position, raises questions that cannot be answered
unequivocally. Are there any guarantees of the stead-
fastness of English as the most popular language in the
international arena? Will this reality change in the
world if the United States loses its leading position?

The English language is spreading around the
world, modifying into various dialects, pidgins, which,
according to researchers, are called englishes or glocal
English. According to N. Pelegesha, this is how
spanglish, greekish, singlish, and tanglish emerged in
the modern world. The European Union speaks its own
dialect, European English. Its peculiarity is that this
language has a limited vocabulary, which is simple and
useful to use. Today, more than 51% of people in the
EU speak European English. In Ukraine, according to
the Institute of Sociology of the National Academy of
Sciences, only 1.3% of the population speaks it.

English is becoming a global language or standard
world English, and as such it is no longer associated
with native speakers, but exists separately, inde-
pendently, no longer as American or British. It is the
second language for EU citizens with a population of
almost 500 million. It is spoken by three times as many
people as non-native speakers. Experts say that the
English-speaking world is almost 1.5 billion people.
All of these circumstances explain the establishment of
the English language in the world, its features and func-
tioning as a lingua franca [2].

In this context, in the linguistic reality of the glob-
alised world, the language of Globish has emerged as a
language of universal communication to meet the lan-
guage needs of people. This language is defined as a
foreign dominant language in the present, as "global
English", as a linguistic hybrid. The author, the creator
of Globish, J.-P. Nérieur, in response to a question from
a “Radio Liberty” correspondent, identified the features
of this language: 1) it is different from the English spo-
ken in the US and Britain, it is a completely different
English spoken in other countries: Japan, Ukraine,
Spain, Korea, all over the globe; 2) Globish is for the
purpose of simplifying communication, not a separate
language, it prevents cultural references; 3) Globish
consists of 1500 words, it uses short sentences, and a
sentence should have no more than 20 words; 4) Glo-
bish is a form of English, English-lite, dietary English,
itis simplified, it has fewer words, simplified grammar.
As noted in scientific publications, in the wake of glob-
alisation and technological development, English has
conquered the world in a way that no other language in
human history has been able to do. This process was
facilitated by postmodernism, which radically changed
the world linguistic order of the modern era, and global
English is a political and cultural reality of the twenty-
first century [6].

It is worth noting that in the Ukrainian public
space, a discussion has been launched about the need
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for popular humanities to speak a simple and under-
standable language to society without overloading it
with specific terminology, explaining in full what a par-
ticular term, category or concept means. Such an at-
tempt has already been made in the West, and it is about
non-fiction.

Simplification of language and speech practices in
modern society is associated with the development of
technical means of communication. However, this fact
should not significantly affect the culture of language,
reduce the level of social requirements for it, as it af-
fects the state of all social practices: education, science,
politics, morality, art, which function through lan-
guage.

The global language in its various forms is debat-
able in the context of the concept of "linguistic imperi-
alism" or "linguistic imperialism". This term was used
after the publication of Robert Phillipson's 1992 work
“Linguistic Imperialism”. In the national scientific field
of philosophy of language, sociolinguistics and linguis-
tics, there are almost no works analysing "linguistic im-
perialism”. Although, from our point of view, this phe-
nomenon is present both in the past and in the present:
in the past, it was Russification, the dominance of Rus-
sian as the state language in all the Soviet republics, and
in the present, the introduction of English as the lan-
guage of the globe. Referring to Wikipedia, let's define
"linguistic imperialism" in several aspects: 1) "linguis-
tic imperialism™ is a component of "cultural imperial-
ism"; 2) dominance and maintenance of cultural ine-
quality between English and other languages; 3) mar-
ginalisation of local languages and their displacement
from use; 4) a threat to linguistic and cultural diversity;
5) a means of cultural hegemony through language.

Monolingualism instead of multilingualism, the
hegemony of the English language in modern society,
and the emergence of the Globish language are mani-
festations of "linguistic imperialism"; moreover, these
trends indicate rather complex linguistic vicissitudes in
today's diverse ethnic society.

Indeed, whether we like it or not, today English,
its embodiment, is beginning to play the same role
around the world as Latin did in the Middle Ages. Ac-
cording to researchers, it is becoming the "new Latin",
the alphabet of education. English is spoken by com-
puters, and this, according to A. Carmine, gives it pri-
ority over all other language practices in the foreseeable
future. He points out that a lot of English texts are cre-
ated by those for whom English is not their native lan-
guage. As an international language, it presents itself in
the form of a so-called "mac-language”, "MC lan-
guage" - simplified, reduced beyond hidden connota-
tions and grammatical subtleties. In this form, it cannot
become a full-fledged language of world culture, capa-
ble of changing and replacing national languages [5,
P.57].

In Ukraine, 76% of the population has it, and we
rank 10th in the world by this indicator. At the same
time, the quality of education remains extremely low.
Corruption is rampant in universities, curricula are out-
dated, and the professionalism of teachers themselves
is a source of many complaints.

The 76% figure looks quite different when com-
pared to the proportion of Ukrainians who know Eng-
lish and can communicate fluently. According to an
online survey by TNS, only 18% of our citizens speak
English at an above-average level. For comparison, in
Denmark, Sweden, and the Netherlands, about 70% of
the population is fluent in English. According to the an-
nual English Proficiency Index, Ukraine ranks 41st out
of 72 countries, and the level of proficiency is defined
as low [10, P. 6-12]. These facts are presented on the
pages of the Ukrainian Week, No. 40, 2017. Thus, not
only specialists and scholars are concerned, but public
opinion is already loudly declaring and ringing the bells
about the crisis in education. In order to break the vi-
cious circle and move towards a truly educated nation,
we need to radically change the emphasis in education.
Not to cram tonnes of information into the brains, but
to teach how to use it in practice [10, P.12]. We cannot
but agree with this conclusion of D. Kazansky.

The results of the English language proficiency
test in the past years' admissions campaigns suggest
that English as an academic discipline, as a subject, is
not perceived by educational subjects (pupils, students)
as a requirement of the times, as a component of com-
petence in the field of future professional activity. Un-
fortunately, to this day, language learning in educa-
tional institutions is still treated as a "pass and be done"
affair. There is no motivation to learn foreign lan-
guages. What motivation could there be if, for example,
86% of the base workers registered in Kharkiv region
are people with higher education? These are parents,
sisters, and friends of modern schoolchildren and stu-
dents. A completely new social phenomenon is emerg-
ing - learning foreign languages is becoming a com-
modity: a commodity as a tutoring service, a commod-
ity for bribes for knowledge, a commodity for
companies offering language training.

Both schools and universities are public institu-
tions for acquiring educational knowledge. In contrast,
other forms of language learning are already becoming
widespread, but they are mostly commercial. Language
proficiency is becoming a commodity.

Yuriy Makarov's words sound unfortunate but
true: "The general level of higher and especially sec-
ondary education in the country remains literally cave-
like. Our school remains a Prussian gymnasium from
the time of Bismarck, which the Russian Empire bor-
rowed at a moment of rare sobriety. Since then, this
model has undergone several rebrandings, organically
rejecting any innovations and keeping its authoritarian,
inertial core intact. It is not capable of instilling any in-
tellectual thirst, let alone a modern critical outlook
(however, this does not mean that it should be de-
stroyed, it is a long game)" [10, C. 21].

Every conscious Ukrainian today, in today's real-
ity, is concerned with the question: why, after studying
for several years at school and university, are they una-
ble to speak fluently not only foreign languages but also
their native language? Why is it that Ukraine is ahead
of Germany, Japan, and South Korea in terms of edu-
cation spending, but we have no breakthrough?
Worldview values versus beer and popcorn - this is how
Ukraine's civilisational choice is seen today. There is
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no evidence to the contrary in the East. Are bureau-
cratic specialists in education and pedagogy able to not
only hear this message, but also change it? It is bitter
and sad what is happening in contemporary humanities
in Ukraine: "we," as Y. Makarov notes, "are not only
not lagging behind - we are not lagging behind anyone
at all, we are not visible on the world scientific map of
philosophy, linguistics, anthropology of art history"”
[10, P. 21].

The modern world presents itself as a multilingual
space. In the technological world, with the help of the
Internet, human communication creates an increasing
number of linguistic worlds and uses the entire arsenal
of language production in them, both positively and
negatively. In this context, the opinion of L. Karpets is
correct, as she notes the following: "Excessive open-
ness of communication channels (Internet, mass media,
mobile communication) causes human insecurity, pro-
voking dehumanisation of society, having a negative
impact on the consciousness and national identity of so-
ciety as a whole (including direct participants in the ed-
ucational process). In modern society, the positive po-
tential of multilingualism can be used as one of the pos-
sible means of neutralising the negative effects of
globalism and the ultra-openness of the socio-cultural
space" [4, P. 281]. The author raised a rather important
issue - the ambivalence of language and its conse-
guences.

The scientific literature states that the number of
languages spoken by humanity will be decreasing. Lin-
guists believe that by the beginning of the twenty-first
century, up to 9/10 of the several thousand languages
that exist today will disappear from use, although it is
emphasised that English will be preserved. Experts ask
the question: is there a need and sense in multilingual-
ism or monolingualism for the sake of the prospects of
further development of world culture? The vicissitudes
of language are dynamic and diverse, and they require
a polydagmatic consideration that does not absolutise
their consideration in either/or coordinates. There
should be a respectful attitude in the coordinates of
both/and, which reproduces the multilingual space as a
totality, interaction, complementarity, interactivity, and

multilingualism. Language is a social capital, without
which the development of modern society and human
beings is impossible. For a person of today, G.
Skovoroda and Y. Shevelev, who made an invaluable
contribution to the development of the Ukrainian lan-
guage as a manifestation of the culture of the Ukrainian
nation, should serve as an example, rather than the char-
acters of Irena Karpa, for whom the ability to learn and
think do not constitute the value of being/life. Today,
language as a socio-cultural phenomenon is being de-
termined and transform.

The transformation of the status of English in
Ukraine is a necessity and a strategic step towards
country's full membership in the EU, as knowledge of
English is a key competence in the context of globali-
sation.
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We are hydrostatically hydrostatic of normal oil
(N-oil), - iso-fatty aldehydes and their binary mixtures
(N-fatty aldehyde 80%-iso-fatty aldehyde 20% and N-
fatty aldehyde 88%-iso-fatty aldehyde 12%) we

AT = 3o (L) B = 3,5 (L) @

100

performed cycles [1-3]. In order to take advantage of
the obtained usage, a binary mixture three-state
equation was written with the help of the machine used
[4-6]. This provides more benefits for a wider area of
use and heat capacities. The binary system equation of
state named above

Here, ai and bi have a certain fixed quantity for the
liquid of each shallowness. The values of ai and bi for
the system consisting of N-fatty aldehyde - isofatty
aldehyde are given in table 1.

As a result of the inspections, it was found that the
difference between the calculated numerical value of
the thermal expansion coefficient of the taken system

P =A(T) - p*+ B(T)p?

(1) and the experimental value is within an error of 0.10-

0.2%.
Here: P- pressure (Mpa) p- density (g/cm2), and
A(T) and B(T) are -coefficients depending on
temperature. Where
Table 1.
Coefficients Material
N-fatty Iso Fatty 889%N-fatty aldehyde +12% | 80% N-fatty aldehyde +12%
aldehyde aldehyde iso-fatty aldehyde iso fat aldehydes
ao -1,18483 - 10° | 1,50491- 10° -1,19752- 10° -1,26047- 10°
a1 5,48072- 10° | 8,28215- 10° 5,62546- 10° 6,15025- 10°
a -9,67988- 10 | -1,70878- 10 -1,00987- 102 -1,14729- 10?2
as 6,68800- 10° | 1,30740- 10 7,07900- 106 8,25000- 10°®
bo 1,63939- 10° | 4,36078: 10° 1,82408- 10° 2,12788- 10°
b: -7,98725- 10° | -2,92775- 10* - 9,08732- 10° -1,15281- 10!
b, 2,05610- 102 | 7,73247- 107 2,38123- 1072 3,02997- 102
b3 9,92000- 10 | -6,08520- 10° -1,32280- 10+ 1,89300- 10

From the generalized equation of state to calculate the coefficient of thermal expansion and the difference in
heat capacities of the system consisting of n-fatty and isofatty aldehydes at different concentrations

) i ) =
b= [SEokmi s, (5) |07 + [SolTi Sodi () | o° ©)

HereTn system, Tnl and Tn2 — the normal boiling temperature of the first and second component,
respectively, and

T, = T (1 — x) + Tpx- dir

x is the amount of relative mass of the second component; that ci, li, di are the constants of binary mixtures
consisting of N-fatty-isofatty aldehydes and their values are given in table 2 and table 3.

(3) — the value of the coefficients ci and di of the equation.
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Table 2.
- Binary system
Coefficients N-fatty and isofatty aldehyde
Co 5,063559
Cy -12,169629
C2 11,108113
C3 -3,012612
do 8,825187
di -16,139685
dz 11,249855
ds -2,940055
(3) the value of the coefficients ki and li, of Eq.
Table 3

Coefficients

Binary system

N-fatty and isofatty aldehyde

ko 6,49206- 102
k1 -3,16236- 10°
ka 2,32271- 103
lo -1,20081- 10°
Iy 7,10283- 102

-1,041181- 10°

Equation (1) is used for the isothermal expansion coefficient and heat capacity difference of the studied binary
system. What we know from thermodynamics

== 2() =), 6

If we consider formulas (1) and (3) in the formula, then

__ AM+B'(Mp° |

ap = 2A(T)+8B(T)-p6 ’

2
ap.T
Brp

(4)

B _l(@) - v
T 7 p\or)r ~ 2:A(T)p2+8B(T)p8

With the help of formulas (4) and (5), it is possible to calculate BT values of o._p and (Cp - Cv) in a wide
range of temperature and pressure and at different concentrations. These values are given in table 4.
Thermal expansion coefficient of normal fatty aldehyde (a - 103, K1)

Table 4.
P,MP,

Tk 0,1 5 10 20 30 40 50 60 70 80 90 100
300 1,2892 1,2411 | 1,1968 | 1,1199 | 1,055 1,0001 | 0,9522 | 0,9101 | 0,8729 | 0,8397 | 0,8098 | 0,7828
320 1,4797 14193 | 1,3646 | 1,2722 | 1,1966 | 1,1334 | 1,0796 | 1,0332 | 0,9826 | 0,9568 | 0,9249 | 0,8863
340 1,6235 1,5533 | 1,4862 | 1,3760 | 1,2888 | 1,2177 | 1,1584 | 1,1081 | 1,0647 | 1,0269 | 0,9936 | 0,9639
360 16504 | 15679 | 1,4373 | 1,3377 | 1,2688 | 1,1944 | 1,1407 | 1,095 1,0557 | 1,0214 | 0,9911
380 1,7254 | 1,6233 | 1,4683 | 1,3551 | 1,268 1,1986 | 1,1417 | 1,0941 | 1,0536 | 1,0185 | 0,9879
400 1,7991 | 16704 | 1,4843 | 1,3549 | 1,2586 | 1,1837 | 1,1235 | 1,074 1,0319 | 0,9961 | 0,9651
420 1,8983 | 1,7303 | 1,502 1,3516 | 1,2438 | 1,1620 | 1,0974 | 1,045 1,0043 | 0,9644 | 0,9326
440 2,0615 | 1,8304 | 15393 | 1,3597 | 1,2359 | 1,1445 | 1,0738 | 1,0172 | 0,9707 | 0,9317 | 0,8885
460 2,3501 | 2,0076 | 16168 | 1,3937 | 12467 | 1,1413 | 1,0615 | 0,9986 | 0,9475 | 0,9051 | 0,8692
480 2,8865 | 2,3227 | 1,7612 | 1,4705 | 1,2885 | 1,1622 | 1,0687 | 0,9962 | 0,9381 | 0,8904 | 0,8504
500 3,9632 | 2,8899 | 2,0131 | 1,6124 | 13764 | 1,2185 | 1,1044 | 1,0175 | 0,9489 | 0,8931 | 0,8463

Thermal expansion coefficient of iso fatty aldehyde
(a-10%,K7Y)
300 1,4198 1,3573 | 1,3011 | 1,2062 | 1,1201 | 1,0649 | 1,0104 | 0,9635 | 0,9226 | 0,8865 | 0,8545 | 0,8258
320 1,6014 15223 | 1,4530 | 1,3397 | 1,2506 | 1,1782 | 1,1182 | 1,0672 | 1,0235 | 0,9854 | 0,9518 | 0,9226
340 1,7416 16414 | 15562 | 1,4222 | 1,3206 | 1,2405 | 1,1753 | 1,1211 | 1,0752 | 1,0357 | 1,0013 | 0,9709
360 1,8550 1,7266 | 16218 | 1,4637 | 1,3491 | 1,2613 | 1,1917 | 1,1347 | 1,0872 | 1,0468 | 1,0119 | 0,9815
380 1,3663 1,7981 | 16674 | 1,4801 | 1,3507 | 1,2549 | 1,1807 | 1,1211 | 1,0720 | 1,0308 | 0,9956 | 0,9652
400 2,1117 1,8820 | 1,7146 | 1,4888 | 1,3413 | 1,2358 | 1,1561 | 1,0933 | 1,0424 | 1,0000 | 0,9643 | 0,9335
420 2,3469 | 2,0121 | 1,7882 | 16078 | 1,3356 | 1,2172 | 1,1300 | 1,0627 | 0,0087 | 0,9645 | 0,3275 | 0,8959
440 2,7828 | 2,2414 | 19215 | 15568 | 1,3487 | 1,2117 | 1,1134 | 1,0389 | 0,9803 | 0,9328 | 0,8932 | 0,8598
460 3,6974 | 2,6643 | 2,1633 | 16591 | 1,3961 | 1,2309 | 1,1159 | 1,0307 | 0,9645 | 0,9115 | 0,8678 | 0,8312
480 6,1678 | 3,4889 | 2,5994 | 1,8474 | 1,4968 | 1,2883 | 1,1479 | 1,0462 | 0,9685 | 0,9070 | 0,8569 | 0,8153
500 226381 | 5,2483 | 3,3905 | 2,1701 | 1,6758 | 1,3989 | 1,2209 | 1,0943 | 0,9994 | 0,9253 | 0,8656 | 0,8163
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75% normal fatty aldehyde + 25% isofatty aldehyde heat index

(a-103,K71)
P.MP,
Tk 01 5 10 20 30 40 50 60 70 80 90 100

300 13213 | 12698 | 1,2225 | 1,1412 | 1,0733 | 0,0157 | 0,9661 | 0,9227 | 0,8845 | 0,1505 | 0,8201 | 0,7925

320 15098 | 1,4448 | 1,3866 | 1,2888 | 1,2098 | 1,1442 | 1,0887 | 0,0411 | 0,9996 | 0,9631 | 0,9308 | 0,9018

340 1,6572 | 15753 | 15037 | 1,3875 | 1,2916 | 1,2231 | 1,1622 | 1,1108 | 1,0667 | 1,0284 | 0,9948 | 0,9649

360 16692 | 15813 | 1,4437 | 1,3402 | 12589 | 1,1931 | 1,1385 | 1,0923 | 1,0527 | 1,0182 | 0,9879
380 1,7428 | 16338 | 1,4707 | 1,3533 | 12639 | 1,1932 | 1,1356 | 1,0876 | 1,0469 | 1,0118 | 0,9812
400 18179 | 16801 | 1,4844 | 13503 | 12517 | 1,1756 | 1,1147 | 1,0647 | 1,0227 | 0,9370 | 0,9561
420 19233 | 1,7425 | 15017 | 1,3459 | 12455 | 1,1524 | 1,0871 | 1,0344 | 0,9906 | 0,9537 | 0,9221
440 2,0996 | 1,8488 | 15408 | 1,3545 | 12276 | 1,1346 | 1,0631 | 1,0061 | 0,9594 | 0,9204 | 0,8872
460 2,4156 | 2,0393 | 1,6231 | 1,3903 | 1,2398 | 1,1323 | 1,0514 | 0,9878 | 0,9364 | 0,8939 | 0,8579
480 3,0091 | 2,3793 | 1,7763 | 1,4723 | 1,2845 | 1,1552 | 1,0601 | 0,9867 | 09278 | 0,8797 | 0,8394
500 42184 | 29927 | 2,9426 | 16216 | 13771 | 12147 | 1,0981 | 1,0096 | 0,9400 | 0,8835 | 0,8366

50% normal fatty aldehyde +50% isofatty aldehyde heat coefficient

(a-103, K1)
P,MP,
Tk 0,1 5 10 20 30 40 50 60 70 80 90 100

300 1,3558 | 1,2987 | 1,2485 | 1,1626 | 1,0916 | 1,0318 | 0,9804 0,9359 | 0,8867 | 8620 0,8310 | 0,8574

320 1,5402 | 1,4706 | 1,4087 | 1,3058 | 1,2233 | 1,1554 | 1,0983 1,0495 | 1,0872 | 0,9702 | 0,9374 | 0,9081

340 1,6849 | 1,4971 | 1,5211 | 1,3989 | 1,3044 | 1,2286 | 1,1602 1,1198 | 1,0691 | 1,0304 | 0,9965 | 0,9664

360 1,6881 | 1,5947 | 1,4503 | 1,3429 | 1,2594 | 1,1924 1,1368 | 1,0901 | 1,0502 | 1,0156 | 0,9852
380 1,7607 | 1,6497 | 1,4735 | 1,3520 | 1,2604 | 1,1885 1,1302 | 1,0818 | 1,0409 | 1,0058 | 0,9753
400 18379 | 16906 | 1,4851 | 1,3465 | 1,2456 | 1,1683 1,1068 | 1,0565 | 1,0144 | 0,9787 | 0,9478
420 1,9505 | 1,7561 | 1,5025 | 1,3414 | 1,2283 | 1,14391 | 1,0780 | 1,0248 | 0,9810 | 0,9440 | 0,9134
440 2,1423 | 1,8704 | 1,5443 | 1,3510 | 1,2209 | 1,1252 1,0539 | 0,9964 | 0,9495 | 0,9103 | 0,8771
460 2,4889 | 2,0756 | 2,6322 | 1,3904 | 1,2349 | 1,1252 1,0430 | 0,9787 | 0,9269 | 0,8841 | 0,8479
480 3,1481 | 2,4435 | 1,7055 | 1,4772 | 1,2831 | 1,1506 1,0535 | 0,9788 | 0,9193 | 0,8707 | 0,8301
500 45122 | 3,1091 | 30784 | 1,6353 | 13812 | 1,2141 1,0945 | 1,0042 | 0,9333 | 0,8759 | 0,8284

25% normal fatty aldehyde +75 isofatty aldehyde heat index

(a-103,K71)
P.MP,
iy 01 5 10 20 30 40 50 60 70 80 90 100

300 1,3868 | 1,3280 | 1,2748 | 1,1845 | 1,1104 | 1,0484 | 0,9954 | 0,9496 | 0,9096 | 0,8742 | 0,8426 | 0,8143

320 1,5707 | 1,4965 | 1,4309 | 1,3229 | 1,2371 | 1,1669 | 1,1082 | 1,0583 | 1,0153 | 0,9777 | 0,9446 | 0,9150

340 1,7133 | 1,6194 | 1,5388 | 1,4107 | 1,3126 | 1,2346 | 1,1708 | 1,1175 | 1,0721 | 1,0330 | 0,9988 | 0,9686

360 1,7076 | 1,6085 | 1,4572 | 1,3462 | 1,2605 | 1,1921 | 1,1358 | 1,0887 | 1,0485 | 1,0137 | 0,9834
380 1,7793 | 1,6561 | 1,4768 | 13514 | 1,2576 | 1,1845 | 1,1256 | 1,0768 | 1,0358 | 1,0006 | 0,9701
400 1,8593 | 1,7022 | 1,4867 | 1,3436 | 1,2405 | 1,1619 | 1,0997 | 1,0491 | 1,0069 | 1,9712 | 0,9704
420 1,9800 | 1,7714 | 15046 | 1,3381 | 1,2224 | 1,1366 | 1,0699 | 1,0165 | 1,9725 | 0,9355 | 0,9038
440 2,1892 | 1,8944 | 15497 | 13492 | 1,2157 | 1,1193 | 1,0460 | 0,9879 | 0,9407 | 0,9014 | 0,8681
460 25718 | 2,1172 | 16444 | 1,3924 | 1,2322 | 1,1199 | 1,0363 | 09712 | 0,9187 | 0,8755 | 0,8392
480 3,3063 | 2,5162 | 1,8190 | 1,4853 | 12844 | 1,1482 | 1,0488 | 09728 | 0,9124 | 0,8631 | 0,8221
500 4,8552 | 3,2419 | 2,2419 | 1,6534 | 1,3889 | 1,2162 | 1,0933 | 1,0009 | 0,9284 | 0,8699 | 0,8216

Calculated values of the difference in heat capacities of N. fatty aldehyde in different pressure and temperature

range (Cp —Cv, C/(kg-k)
P'TMkPa 01 5 10 | 20 | 30 | 20 | 50 | 60 | 70 | 8 | 90 | 100

300 563,09 | 546,9 | 532,1 | 506,2 | 484,4 | 465,8 | 449,7 | 4355 | 423,0 | 411,8 | 401,7 | 392,7

320 670,7 | 652,9 |636,9 | 610,2 | 588,6 | 570,9 | 556,1 | 549,5 | 532,8 | 523,5 | 515,5 | 508,4

340 728,6 | 709,2 |692,3 | 6654 | 6449 | 629,1 | 616,5 | 606,5 | 598,4 | 591,8 | 586,5 | 582,2

360 721,3 | 703,2 | 675,9 | 656,7 | 642,7 | 632,5 | 6249 | 619,5 | 6156 | 6129 | 611,2
380 7055 | 6852 | 656,4 | 637,5 | 624,8 | 616,3 | 610,6 | 607,1 | 605,1 | 604,4 | 604,6
400 680,1 | 655,8 | 623,2 | 603,2 | 509,6 | 532,6 | 577,8 | 575,2 | 574,2 | 574,5 | 575,8
420 662,5 | 680,9 | 531,0 | 567,7 | 553,4 | 544,5 | 533,3 | 536,5 | 5354 | 535,7 | 536,9
440 669,1 | 624,55 | 571,2 | 541,3 | 523,1 | 511,7 | 504,5 | 500,2 | 497,4 | 491,1 | 497,5
460 7204 | 650,8 | 573,9 | 532,5 | 507,4 | 491,2 | 480,4 | 473,2 | 468,5 | 465,6 | 463,9
480 852,8 | 730,9 | 510,2 | 549,2 | 512,6 | 458,6 | 4719 | 460,1 | 451,5 | 445,2 | 440,6

500 1149,8 | 930,5 | 637,4 | 602,3 | 546,7 | 510,1 | 484,4 | 465,4 | 451,04 | 439,9 | 4311
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Calculated values of the difference in heat capacities of isofatty aldehyde in different pressure and temperature

range (Cp —Cy, C/(kg-k)

P'T'\"'kpa ol | 5 | 10 | 20 | 30 | 40 | 50 | 60 | 70 | 80 | 90 | 100

300 563,9 | 546,3 | 530,5 | 503,9 | 482,4 | 464,5 | 449,6 | 436,8 | 425,7 | 416,1 | 407,5 | 400,0
320 643,9 | 624,6 | 607,9 | 581,2 | 560,8 | 544,8 | 532,1 | 521,7 | 513,2 | 506,2 | 500,4 | 495,6
340 676,9 | 6556 | 638,1 | 611,6 | 592,9 | 579,4 | 569,4 | 561,9 | 556,5 | 552,5 | 549,6 | 547,7
360 650,9 | 631,9 | 605,0 | 587,7 | 576,2 | 568,6 | 563,7 | 560,7 | 559,2 | 558,9 | 559,5
380 628,5 | 606,4 | 577,5 | 560,2 | 549,8 | 543,5 | 540,1 | 538,8 | 538,9 | 540,1 | 542,2
400 606,05 | 578,5 | 544,5 | 525,5 | 514,4 | 508,2 | 505,1 | 504,2 | 504,7 | 506,5 | 509,1
420 599,6 | 562,1 | 518,4 | 494,9 | 481,4 | 473,6 | 469,3 | 467,5 | 467,4 | 468,5 | 470,6
440 626,4 | 570,1 | 508,9 | 477,1 | 485,5 | 447,3 | 440,4 | 436,4 | 434,4 | 433,9 | 434,4
460 7126 | 618,4 | 5254 | 479,2 | 452,2 | 434,9 | 423,6 | 410,9 | 410,9 | 407,9 | 405,7
480 913,1 | 734,1 | 580,9 | 509,9 | 468,7 | 441,9 | 423,5 | 410,3 | 400,6 | 393,3 | 387,9
500 1362,9 | 968,6 | 695,5 | 581,1 | 516,5 | 474,7 | 445,3 | 423,7 | 407,1 | 394,2 | 383,8
Calculated values of the difference in heat capacities of the binary mixture consisting of 75% N.fatty aldehyde +

25% isofatty aldehyde in different pressure and temperature range. (Cp —Cyv, C/(kg-k)

P{"kpa 01 | 5 10 | 20 | 30 | 4 | 50 | 60 | 70 | 8 | 90 | 100

300 562,9 | 546,4 | 531,3 | 505,1 | 483,3 | 464,8 | 448,9 | 435,1 | 422,8 | 412,0 | 402,3 | 393,6
320 663,4 | 645,2 | 628,9 | 602,1 | 580,7 | 563,4 | 549,1 | 537,0 | 526,8 | 518,1 | 510,6 | 504,1
340 7146 | 694,7 | 677,7 | 650,7 | 630,7 | 6154 | 603,5 | 594,1 | 586,7 | 530,8 | 576,1 | 572,4
360 702,1 | 683,8 | 656,6 | 637,8 | 624,8 | 614,9 | 608,1 | 603,3 | 600,0 | 587,9 | 596,9
380 684,1 | 663,4 | 634,5 | 616,1 | 604,02 | 596,1 | 591,1 | 588,2 | 586,8 | 586,6 | 587,4
400 659,0 | 634,0|601,1 | 581,5 | 569,3 | 561,9 | 557,6 | 555,5 | 554,5 | 555,7 | 557,4
420 643,8 | 610,9 | 570,2 | 546,9 | 532,9 | 524,5 | 519,6 | 517,1 | 516,4 | 517,1 | 518,6
440 654,8 | 607,7 | 552,7 | 522,6 | 5045 | 493,2 | 486,3 | 432,2 | 480,1 | 479,4 | 479,9
460 717,7 | 638,9 | 558,6 | 516,4 | 491,0 | 474,7 | 4639 | 456,8 | 452,1 | 449,1 | 447,6
480 859,9 | 726,5 | 599,0 | 536,1 | 488,7 | 474,2 | 457,4 | 445,6 | 436,6 | 430,2 | 425,5
500 1187,4 |1 9119 | 692,0 | 533,1 | 535,8 | 498,2 | 471,9 | 452,5 | 437,7 | 426,3 | 417,2

Calculated values of the difference in heat capacities of the binary mixture consisting of 50% N.fatty aldehyde +
50% isofatty aldehyde in different pressure and temperature intervals (Cp —Cy, C/(kg-k)

P:rl\’/IkPa 0,1 5 10 20 30 40 50 60 70 80 90 100
300 563,2 | 546,2 | 530,8 | 505,5 | 482,7 | 464,4 | 448,8 | 435,2 | 423,3 | 412,8 | 403,3 | 395,2
320 656,7 | 638,1 | 621,7 | 594,8 | 579,7 | 556,8 | 542,9 | 531,5 | 521,9 | 513,7 | 506,8 | 500,8
340 7015 | 681,1 | 663,8 | 637,0 | 617,4 | 602,7 | 591,4 | 582,7 | 575,9 | 570,6 | 566,6 | 563,5
360 684,1 | 6655 | 638,4 | 620,1 | 607,4 | 598,5 | 592,3 | 588,2 | 585,6 | 584,1 | 583,6
380 664,2 | 643,1 | 614,3 | 596,3 | 584,8 | 577,4 | 573,0 | 570,7 | 569,8 | 570,2 | 571,5
400 639,8 | 614,0 | 580,8 | 561,4 | 549,7 | 542,7 | 538,8 | 537,2 | 537,1 | 538,2 | 540,3
420 627,2 5929 | 551,3 | 528,1 | 514,3 | 506,1 | 501,5 | 499,3 | 498,9 | 489,7 | 501,5
440 643,2 | 593,2 | 536,4 | 505,8 | 487,7 | 476,5 | 469,7 | 465,7 | 463,7 | 463,2 | 463,7
460 710,2 | 629,7 | 545,7 | 502,3 | 476,5 | 460,0 | 449,2 | 4414 | 437,2 | 434,2 | 432,6
480 872,2 | 725,7 | 590,6 | 525,4 | 486,9 | 4619 | 4446 | 432,3 | 423,3 | 416,7 | 411,8
500 1234,9 | 425,7 | 690,1 | 586,7 | 527,3 | 488,6 | 4615 | 4415 | 426,2 | 414,4 | 404,8
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A binary mixture consisting of 25% N.fatty aldehyde + 75% isofatty aldehyde in different pressure and
temperature range of heat capacity difference calculated prices
(Cp —Cv, C/(kg-k)

P,MP,

Tk 0,1 5 10 20 30 40 50 60 70 80 90 100
300 653,7 | 546,4 | 530,7 | 504,2 | 482,6 | 464,5 | 449,1 | 435,9 | 424,5 | 414,4 | 405,5 | 397,6
320 650,4 | 631,4 | 614,8 | 587,9 | 567,3 | 550,8 | 537,5 | 526,6 | 517,5 | 509,9 | 503,5 | 498,1
340 689,1 | 668,2 | 650,8 | 624,2 | 605,0 | 690,9 | 580,2 | 572,1 | 566,0 | 561,4 | 557,9 | 555,5
360 667,3 | 648,5 | 621,2 | 603,6 | 591,6 | 583,3 | 577,8 | 574,3 | 572,2 | 571,4 | 5714
380 6459 | 6244 | 5955 | 577,9 | 566,9 | 560,1 | 556,2 | 554,4 | 554,1 | 554,9 | 556,6
400 622,2 | 595,6 | 562,1 | 542,9 | 5315 | 524,9 | 521,5 | 520,2 | 520,5 | 521,9 | 524,3
420 612,6 | 576,8 | 534,2 | 510,9 | 497,3 | 489,3 | 484,9 | 482,9 | 432,7 | 483,7 | 485,7
440 633,7 | 580,8 | 521,9 | 490,8 | 472,6 | 461,4 | 454,6 | 450,6 | 448,7 | 448,2 | 448,7
460 710,0 | 623,1 | 534,8 | 490,1 | 463,7 | 446,9 | 435,9 | 428,5 | 423,6 | 429,5 | 418,7
480 889,6 | 728,1 | 584,5 | 516,6 | 476,4 | 451,2 | 433,4 | 420,7 | 311,3 | 404,4 | 399,3
500 1293,3 | 9445 | 691,2 | 582,7 | 520,9 | 480,7 | 452,6 | 431,8 | 416,0 | 403,6 | 3931
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MAIN GLOBAL TRENDS IN THE DEVELOPMENT OF THE GREEN INVESTMENT MARKET

Abstract

Bukenova S.
Al-Farabi Kazakh National University

The article examines the main global trends in the development of the green investment market, including
key success factors, risks associated with investing in green projects, as well as various industries in which green
investments are actively developing. The authors of the article note an increase in demand for green bonds, venture
capital, green funds and ETFs, as well as increased regulation by government agencies. The findings of the article
show that green investments are a promising and growing market that has great potential for development and
attracting investment. However, to successfully invest in green projects, it is necessary to take into account not
only environmental aspects, but also financial and market conditions.

Keywords: green investments, ESG principles, ecology, green economy, green bonds, venture capital, cli-
mate funds, renewable energy, green obligations, circular economy, green technology innovations, sustainability,

green start-ups.

Currently, the problems of climate change and en-
vironmental sustainability have become one of the
main challenges for the world community. In this re-
gard, more and more attention is being paid to green
technologies and projects that can reduce the carbon
footprint and improve the environment. In this regard,
the development of the green investment market is be-
coming increasingly relevant. This scientific article ex-
amines the main global trends in the development of the
green investment market, their features and prospects,
and also evaluates the contribution of such investments
to economic and environmental growth.

The green investment market is a branch of the fi-
nancial industry that focuses on investing in companies,
projects and products that have a positive impact on the
environment and climate. The main development trend
of this market includes multiple aspects. One of them,
which is also one of the most imposing, is the aspect of
the fast growth. The green investment market is grow-
ing at a rapid pace, and one of the reasons for this
growth is the increasing number of companies that are
going green and adopting a more environmentally re-
sponsible approach to business. Data from the Interna-
tional Renewable Energy Agency (IRENA) shows that
in 2022, global renewable energy capacity reached an
all-time high of 3382 gigawatts (GW). This is an in-
crease of 292 GW from 2021, marking the most signif-
icant yearly growth on record [1].

Another indicator of the rapid growth of the green
investment market is the increasing number of inves-
tors who pay attention to environmental and social cri-
teria when choosing their investments. Individual in-
vestor interest in sustainability is on the rise, according
to survey findings in a new “Sustainable Signals” report
by the Morgan Stanley Institute for Sustainable Invest-
ing and Morgan Stanley Wealth Management (2024).
More than three quarters (77%) of individual investors
globally say they are interested in investing in compa-
nies or funds that aim to achieve market-rate financial
returns while also considering positive social and/or en-
vironmental impact. In addition, more than half (57%)
say their interest has increased in the last two years,

while 54% say they anticipate boosting allocations to
sustainable investments in the next year [2].

Assessing the trends, it is worth noting that the
first issue of green bonds in 2007 was in the amount of
807.2 million US dollars. And by December 31, 2022,
the total volume of green financial transactions reached
US$1.6 trillion. The intervention of the COVID-19
pandemic, despite forecasts, contributed to the growth
of green and social bonds, which are used to raise cap-
ital for environmental and social projects [3].

Financial instruments of “green investments” are
developing and expanding. According to the report
"Global Trends in Renewable Energy Investment
2022" from the Frankfurt School-UNEP Collaborating
Center for Climate & Sustainable Energy Finance, the
Energy investment has been raised by 8% in 2022.
World energy investment is raised by over 8% in 2022
and is also expected to reach a total of US$2.4trn [3].
This increment in investment has been witnessed in all
kinds of energy sectors, but the main boost existed in
the power sector. The caveat is almost half the increase
in capital spending is linked to higher costs. The major-
ity of green investments in 2020 were aimed at devel-
oping renewable energy, especially solar and wind
power.

In November 2023, the Global Sustainable Invest-
ment Alliance (GSIA) published the sixth edition of the
biennial Global Sustainable Investment Review
(GSIR), finding that US$30.3 trillion is invested in sus-
tainable assets globally. The report shows that in non-
US markets — Canada, Europe, Japan, Australia and
New Zealand — there has been a 20% increase in sus-
tainable assets under management (AUM) since the
2020 GSIR [4].

In today's world, there are many green investment
vehicles that are designed to invest in companies and
projects that benefit the environment. Among them are
green bonds, green funds, green indices, green loans
and others. Green bonds are bonds whose proceeds are
used to finance projects aimed at reducing greenhouse
gas emissions, increasing energy efficiency and other
environmental goals. According to S&P Global, Green
bond issuance during the first half of 2023 reached
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$310 billion, marking the highest half-year total since
the inception of the green bond market. Green bonds
have comprised 59% of the GSSSB market in 2023 so
far [5]. Nonfinancial corporates are currently the largest
issuers of green bonds, despite issuance contracting 6%
compared with the first half of 2022.

Financial institutions issued green bonds totaling
$135 billion in 2022, with 33% of them issued in China
and Germany [6]. These fixed-income financial tools
are specifically issued to raise funds for and support
projects in environmentally friendly sectors such as re-
newable energy, clean transportation, waste manage-
ment, and water conservation. Over the past decade, the
issuance of green bonds has experienced a remarkable
surge, with a staggering value of nearly 500 billion U.S.
dollars worldwide in 2022 alone. This exponential
growth underscores the increasing importance of green
bonds as a pivotal instrument for mitigating the impacts
of climate change and fostering sustainable develop-
ment.

Typically, green investments are carried out
mainly by developed countries, but recently more and
more developing countries are joining this movement.
For example, the number of developing countries issu-
ing green bonds is increasing every year. In 2022, 73%
of the total green bonds were issued by developed coun-
tries, while 21% were issued by developing countries,
and the remaining 4% were held by supranational issu-
ers [7]. According to experts, by 2025 the green bond
market will reach $1 trillion.

Green funds are investment funds that allocate
funds to companies that produce environmentally
friendly goods or provide environmentally friendly ser-
vices. Green indices are indices that reflect the invest-
ment performance of companies engaged in the produc-
tion of green goods or green services. They allow in-
vestors to gain access to companies working to benefit
the environment. For example, the MSCI ACWI Low
Carbon Target Index includes companies that are work-
ing to reduce greenhouse gas emissions.

According to the report "Global Trends in Renew-
able Energy Investment" (2021), in 2020, investments
in the renewable energy sector in the United States and
Europe reached historical highs. In Europe, invest-
ments amounted to $66.2 billion, which is 15% higher
than the results of 2019. In the United States, invest-
ments in renewable energy amounted to $55.5 billion,
which is also a record figure [8]. There has been an in-
crease in green bond volumes in recent years. Accord-
ing to the Green Bond Market Summary (2021), green
bond issuance reached $305 billion in 2020, a record
high. Green bond volumes are expected to continue to
grow in the coming years.

One of the most important international acts regu-
lating the green investments market is the Paris Agree-
ment, signed in 2015. It includes countries’ commit-
ments to reduce greenhouse gas emissions and encour-
ages the development of green technologies. The Paris
Agreement created the Climate Risk Disclosure
(TCFD) Initiative, which sets standards for disclosure
of climate risks and options for managing them. In ad-
dition, the European Union adopted the Europe 2020
plan, which aims to make the EU economy more

“green” and sustainable. As part of this plan, the so-
called Green Deal was created, under which the EU
plans to reduce greenhouse gas emissions by 55% by
2030 [9].

Another example is the adoption and implementa-
tion of regulations aimed at stimulating green invest-
ments. In 2019, the European Union adopted a regula-
tory act known as the "Taxonomy Regulation”, which
defines criteria and definitions for green investments.
This act aims to combat green money laundering and
ensures standardization in this area. In February 2023,
the European Commission approved a new action plan
for the implementation of the European Green Deal
(EU Green Deal), aimed at increasing Europe's compet-
itiveness, accelerating the achievement of climate neu-
trality and creating an enabling environment for en-
hancing the EU's ability to develop technologies and
products with a zero-carbon footprint. Similar regula-
tions have been passed in other countries such as China
and Japan.

The top leader according to the Green Future In-
dex 2023 in its performance of economies with a huge
focus on green investment is Iceland taking 6.69 score
while Finland holds the 2" position [10]. As a matter
of fact, the Finnish government has transferred five
million euros to the Green Recovery program of the
Northern  Environmental  Finance  Corporation
(NEFCO), designed to contribute to the restoration of
Ukraine taking into account climate change. The Green
Recovery Program provides funding and technical as-
sistance to local Ukrainian authorities to implement
projects that contribute to post-war reconstruction and
solving the humanitarian crisis on the way to a more
sustainable green transition. The program started in
July 2022, and its first donors were the EU, Denmark,
Norway, Sweden and Finland [11]. The Finnish circu-
lar Economy program "New Direction", approved in
2021, is a strategic program to promote the circular
economy and achieve systemic changes in it. The stated
goal that the Finns intend to achieve by 2035 is to create
a new efficient economy based on the principles of a
waste-free economy. One of their main steps towards
achieving the goal is a huge amount of investments they
are about to make in 2024 — 6-9 billion EUR [12].

We also can’t stand mentioning the 3™ rank coun-
try according to the Green Future Index 2023 which is
Norway. Norway’s climate finance totaled NOK 15.5
billion in 2022, partly through mobilization of a high
level of private capital. At the UN Climate Change
Conference (COP26) in Glasgow in 2021, Norway
pledged to double its annual climate finance from NOK
7 billion in 2020 to NOK 14 billion by the end of 2026
[13]. This target is part of the broader commitment
made by wealthy countries to mobilise USD 100 billion
in climate finance annually from 2020. Mobilisation of
private capital by Norfund accounted for a large share
of the increase in Norwegian climate finance in 2022.
The Climate Investment Fund alone mobilized more
than NOK 5.6 billion in private capital. The purpose of
the Climate Investment Fund is to help reduce or avoid
greenhouse gas emissions by investing in renewable
energy in developing countries.
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In December 2023, the Danish government an-
nounced a decision to gradually introduce a "green" tax
on air tickets from 2025, designed to compensate for
the harm of air travel to the environment. The tax on
passenger air transportation in Denmark will be intro-
duced in stages from 2025 to 2030, during which it will
grow from 70 Danish kroner (9.4 euros) to 100 kroner
(13.4 euros) [14]. These are the average values, and the
actual amount of tax is determined by the duration of
the flight. The funds from the "green tax", among other
things, will be used to finance the transition of Danish
domestic aviation to environmentally friendly technol-
ogies. All of the above mentioned facts actually prove
the current trends to proceed globally, and in the coun-
tries of Northern Europe predominantly.

China is currently the world’s largest emitter of
greenhouse gases, accounting for nearly 1/3 of the
global total. Beijing is well aware of the effect its emis-
sions have on climate change and has pledged to be car-
bon neutral by 2060, with emissions peaking in 2030.
As part of its emissions reduction plan, China is intro-
ducing more eco-friendly practices in the financial ser-
vices sector, but there is a steep learning curve, as loans
to high-carbon industries account for a fairly high pro-
portion of financial institutions' assets in the country.
An accelerated withdrawal or delayed exit from high-
carbon sectors may result in heightened financial risks.
That said, there is a huge opportunity for sustainable
finance in China given its ambitious emission reduction
target. China’s green finance market in the world’s
largest emitter nation has already reached US$2.3 tril-
lion, according to UBS.

Green bonds are an important part of the picture.
According to S&P Global Market Intelligence, China
issued the most green bonds globally in 2022 at
US$76.25 billion, according to data from Climate
Bonds Initiative. This year, China is expected to issue
between US$90 billion and US$100 billion in green
bonds. Overall, Asia-Pacific countries issued
US$120.83 billion of green bonds in 2022, so China ac-
counted for almost 2/3 of total issuance [15]. Data com-
piled by Bloomberg show that as of late 2022, China’s
green bond market had reached US$300 billion in
value. There were 1,029 entities made up of 1,029
bonds [16]. About 70% of that market is made up of
local notes denominated in renminbi. To improve ac-
cessibility to global investors, the rest are mostly de-
nominated in dollars.

Developing countries are also beginning to ac-
tively develop green technologies, which creates new
opportunities for investors. According to a study by
Ernst & Young, investors are increasingly targeting
green investments that reduce their carbon footprint
and improve environmental performance. In turn, this
leads to increased investment in clean technologies and
the development of new markets.

For example, the authorities of African states are
increasingly declaring their commitment to ESG prin-
ciples, while in their rhetoric, ESG transformation is
primarily understood as environmental protection, the
introduction of renewable energy sources (RES). It is
important here to separate simple declarations of intent
from real steps in this direction. According to Alexey

Tselunov, an independent expert on Africa, the coun-
tries of the Sahara-Sahel zone, such as Morocco, Egypt,
Burkina Faso and Senegal, are successfully developing
solar energy [17]. Kenya and Uganda are particularly
attractive for investments in other renewable energy
sources (RES): in the former, in particular, there are
great prospects for the implementation of projects in
geothermal energy. 22 countries of the continent use re-
newable energy sources in various forms as the main
ones.

Egypt has done serious work to change the princi-
ples of the economy. In May 2022, the Egyptian Gov-
ernment published a national strategy on climate
change until 2050, based on work in four areas: energy,
transport, agriculture and water resources. The strategy,
which will cost $324 billion to implement, involves ef-
forts to reduce carbon dioxide emissions, encourage the
development and implementation of "green" technolo-
gies, and educate the public. Some of the projects are
already being implemented: in cities there can be seen
vehicles running on clean fuels, work is underway to
create capacities for recycling garbage. It is Cairo that
is called one of the main mouthpieces of the continent
on the world stage on the issues of "green™ transfor-
mation.

According to experts from the McKinsey & Com-
pany consulting group, Africa will need $2 trillion for
a "green" transition in the economy — an unthinkable
amount for the poorest countries in the region. A possi-
ble way out is to rely on international support. In par-
ticular, China offers assistance in transforming the
economies of African countries, which has been in-
creasingly penetrating the continent in recent years.

In December 2021, the Eighth Ministerial Meeting
of the China-Africa Cooperation Forum was held in
Dakar, as a result of which the participants signed a
joint declaration on climate. In it, Beijing promises to
contribute in every possible way to the "green" transit
of local economies, including by allocating funds for
environmentally friendly projects and stopping the con-
struction of coal plants. For example, since 2018, the
Chinese company Dongfang Electric International Cor-
poration has been helping Ethiopia to build the Aysha
wind farm as part of the country's strategy to build a
green economy. The installed capacity of the wind farm
is 120 megawatts, and energy production is 467 giga-
watt—hours per year. In addition to China, Europe,
aimed at achieving carbon neutrality by 2050, can assist
in the development of "green" energy in Africa. As part
of the EU-African Union summit held in February
2022, it was decided to implement a large investment
strategy Global Gateway. According to it, European
states will invest $150 billion in Africa, which will be
directed, among other things, to the implementation of
environmental transit and support for projects such as
the Great Green Wall [18].

Thus, green investments are developing and ex-
panding, and this is an important trend in the modern
world of finance. The use of such tools helps investors
not only earn money, but also contribute to environ-
mental protection. Regulators around the world are de-
veloping and implementing strict rules for companies
to comply with environmental regulations. This creates
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additional opportunities for investors looking to invest
in companies that are strict about their environmental
footprint. In light of the increasing volumes of these in-
vestments, the global economy has seen increased reg-
ulation in this area. Regulations aimed at regulating and
standardizing green investments are regularly adopted
at the international and national levels.

The modern investment market is increasingly
paying attention to the social responsibility of business
and the environmental sustainability of companies. In-
vestors, aware of their responsibility to society and the
environment, are keen to invest in companies that are
committed to environmental sustainability and social
responsibility. This encourages companies to develop
and implement more sustainable technologies, which
helps create healthier and more prosperous environ-
ments for people to live in. Investors are increasingly
using tools such as voting at shareholder meetings to
increase influence over companies and force them to
make more sustainable decisions. This allows investors
to more actively influence companies and stimulate
their development towards environmental sustainabil-
ity and social responsibility.

In addition, green investments have significant so-
cial impact. They lead to the creation of new jobs, as
well as an improvement in the quality of life in regions
where green technologies are developed. According to
the report "Green Jobs: Towards Decent Work in a Sus-
tainable, Low-Carbon World" (2022), green invest-
ments can create up to 24 million jobs by 2030. This
will have a significant social impact and contribute to
the fight against poverty in developing countries. It is
also worth noting that green investments are becoming
more accessible to a wide audience of investors. There
are a number of investment products, such as green
bonds and investment funds, that provide the oppor-
tunity to invest in green projects and companies. This
allows investors not only to make a profit, but also to
contribute to the sustainable development of the econ-
omy.
As a result of a study of the main global trends in
the development of the green investment market, we
can conclude that this area is actively developing and
becoming increasingly in demand in the light of climate
change and environmental sustainability issues. The
key factors for the success of green investments are
support from government agencies, active participation
of business and financial institutions, and growing con-
sumer awareness of the need to switch to environmen-
tally friendly technologies. However, it is also neces-
sary to take into account the risks associated with in-
vesting in green projects, such as market instability,
low liquidity and high costs. Overall, green investments
are one of the key tools in the fight for environmental
sustainability and contribute to the growth of the econ-
omy as a whole. It is also worth noting that green in-
vestments are not limited only to energy projects, but
also include other sectors such as transport, agriculture,
forestry, construction and others. Moreover, green in-
vestments can have not only an environmental but also
a social component, for example, including projects to
combat poverty and inequality.

Among the main global trends in the development
of the green investment market are the growing demand
for green bonds, investments in venture capital for
startups in green industries, the development of the
market for green funds and ETFs, as well as increased
regulation by government agencies. Thus, green invest-
ments represent a promising and growing market that
has great potential for development and attracting in-
vestment. However, to successfully invest in green pro-
jects, it is necessary to take into account not only envi-
ronmental aspects, but also financial and market condi-
tions.
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