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ASTRONOMY

FROZEN WATER RESERVOIRS OF MARS

Vidmachenko A.
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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

- S

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

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, right).
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Fig. 2. On the left — the spectrum of the Mossbauer spectrometer on the Mars Exploration 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. On the left - he location 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.
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Abstract
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Kyiv, Ukraine
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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 11 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 pm
- 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 um - 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 (Vpore), and pore diameter (dpore)

Coal grade o N e o
MC 1.10 81.68 0.064 22.61
DG 1.32 1.39 0.053 7.67

P 1.51 472 0.019 7.88
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Table 3

Chemical additives used as stabilizers, dispersants and plasticizers of CWCF

Sulfonaphthaleneformaldehyde
(SNF) (00O “Pigment-Dniepr”’, DSTU
6848-79)

B CHZ O CHZ

O
Q

SO, Na* SO, Na’ SO, Na*
- —_y
H H H H H
N A
\ b - ~ - \
CH, CH, CH,
Sulfomelamine formaldehyde @T \Nro\l\l.l/ \IN/O\I!J/
(SMF) Melment F 10 BASF \|/ \r Y
H— H—N H—N
| | |
sz THQ H,
SO;Na’ SO,Na" SO,Na"
— — 1
CHy  |coia ;

— Hz

Polycarboxylate (PK)
Melflux F 1610 BASF

mm H o |CH == H e e H g

C0MNa

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 04 | 02 | 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 50 341 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
=9C
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

30

20

10

‘ ‘ 0

0 100 200 300 400 D,c* 500 0 100 200 300 400 D,¢* 500
60 - 30

T, Pa
50 -
40 + 20 -
30 —e—DG+2%MC b —4—P+2% MC
’
td
20 10
10
0 s ! 0 )
D,c! -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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AHHOTALUSA

B npezncraBienHoi paboTe M3yueHa BO3MOXKHOCTh MPUMEHEHHMSI 030Ha B MPOW3BOJCTBE (hepma-rpuboB B
prSI/II/I BMECTO BBICOKOTEMIIEPATYPHBIX IMPOLUECCOB, TAKMUX KaK ! KUIIAYCHUE MATCPHUATIOB, UCTIOJIb30BAHHBIX IJISA
AKTHUBAIIUN BCXOKECTU U NPOPACTAHUA CEMSIH FpI/I6OB, 06pa60TKa TEXHOJIOT'MYCCKUX OTXOHO0B, JI1 BTOPUYHOT'O
MPUMEHEHHUs, OYUCTKA IIOMEICHHH JI0 U TIociIe cOopa ypoxast TpHOOB.

YCTaHOBHCHO,‘ITO MPUMCEHCHUC O30HA SABJIACTCA Oonee MPOCTHIM, 0€e30IacHBIM U DKOHOMUYECKHU BbII'OJJHBIM
CpCACTBOM B ITPOU3BOACTBE FpI/I6OB.

Nzydena ctaOmibHOCTE pabOTHI JTAOOPATOPHBIX 030HATOPOB.

YCTaHOBHCHO, YTO NPOU3BOJAUTCIBHOCTD O30HATOPOB HE 3aBUCUT OT NPOAOJDKUTECIIBHOCTU UX TPUMCHCHMUS.

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.

KiroueBble cioBa: O30HaTOp, 030H, IMPONU3BOJAUTCIBHOCTD, l"pI/I6]>I, CEeMCHaA, LIejlyXxa, BaTa.

Keywords: Ozonizer, 0zone, performance, mushroom, seeds, stubble, cotton.
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BBenenue

Kaxk u3BecTHO, TpHOBI SABISIOTCS OJHUM U3 BBICO-
KOTIMTATCIBHBIX MPOJYKTOB, YTO JEJacT UX Hauboiee
npumensieMmbiMu| 1-3]. JTo 2010 roga rpu0bl BBO3WINCH
B I'py3uio U3 pa3HBIX CTpaH. DKCIEPThI MUTATEIBHBIX
MPOJYKTOB MPUIILTH K BEIBOJY, YTO YKOHOMHYECKH 00-
Jiee BBITOJHBIM OYJET pa3BUTHE MECTHOTO IPOH3BO-
cTBa. Bo3HuKIIM MHOTHE (DUPMBI, TPOU3BOIAIINE Pa3-
JMYHBIE copTa rpuOoB. B mepBhIe TOABI yPOKAHMHOCTH
nmocrurana 300 TOH B rofl, B HACTOSIIEE BPEMS IIPEBHI-
cuna 1800 ToHH. C KaXKABIM IHEM pPacTET TMPOHU3BOI-
CTBO I'D nOOB Kak I MCCTHOT'0 IPUMEHCHHSL, TaK H LI

7 [\

skcropTta. CeMeHa Hy)XHBIX COPTOB I'pHOOB BBO3SATCS
U3 5 eBPONEHCKUX CTpaH(ceMeHa COXPaHSIOT CIOCco0-
HOCTB BCXOXKECTH 3-5 JIeT).

J1Jis MOATOTOBKY MUIICIMYyMa TIPUMEHSIIOT JIBA M-
TOJA:

1 meron. Illenyxy, ocTarouryrocs mocie coopa u
0TOOpa CeMsH MIICHUIBI, HEKOTOPOE BpEMsl OTBapH-
BAaIOT. 3aTeM KIIAQAyT CJIOSMH B IEI0(aHOBBIC MCIIKH,
KBl CJIOH IOCHIIAIOT CEeMEHaMH TPHOOB, HAIIOJN-
HSIOT 70 KpaéB, 3aBSA3BIBAIOT Kpas M Pa3BEUIMBAIOT B
CIECIHANBHBIX KOMHATaX, TJ€ COXPAHSIIOTCS ONTHMAITb-

HBIC YCJIOBHA :TCMHGE:aTzRa, ,Ha_.BJIeHI/Ie,]_SJIa)KHOCTb)

S

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

Korma cemena rpu6oB HaOyxalOT W HAYMHAIOT
BCXaXXMBaTh, UX TMEPEHOCAT U3 HeJ’IO(i)aHOBBIX MCIIKOB
U PacKJIQ[BIBAIOT Ha MOJIKAX B JPYrOM IOMELICHHH,
TaKKke 00paboTaHHOE MPH BEICOKOM TEMIIepaType, ¢ Co-
OJIFOJICHHEM ONTHMAJBHBIX YCIOBHH,Ie TPHOBI MpPo-
PAcTaloT M HOCIICBAIOT.

2 Metox.J{yis MPUroTOBICHNS MULIETTMYMa IPUMe-
HSIOT Pa3MOJIOTYIO IISNYXy OT cOOpa IMINSHHUIBI WIN

0OBIYHYIO BaTy, 00pabaThIBAIOT MX MPU BBICOKOW TEM-
neparype, JeJaloT U3 HUX BMECTe C CeMEHaMH rpuOoB
OpHKeTHI, 00EPTHIBAIOT LET0(PAHOM C MPOJeTaHHBIMU
JBIPOYKAMH M MMOMENIAIOT B CIICLHAIbHBIC KOMHATHI C
COOJIOICHHEM ONTUMANBHBIX YCJIOBHI (TemIeparypa,
BJIQ)KHOCTb, JaBJICHUE) HAYMHAETCS HaOyxaHHe, BCXa-
JKHBaHUE W MPOpacTaHhe rpHOOB, KOTOPHIC BHUIC3AFOT
U3 IBIPOK M MOCIIEBAIOT (pHc.2, puc.3)
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Te mporieccsl B MPOU3BOACTBE IPUOOB, KOTOPHIC
HpOTeKaIOT HpI/I BI)ICOKOﬁ TeMnepaType U KUIIAYCHUU B
MEPCICKTHBE BO3MOXKHBI C IPUMEHEHHEM 0oJiee Impo-
CTOr0, SKOHOMHYHOTO M 0€30IacHOr0 MeToma-o0pa-
OOTKOM 030HOM.

IJKcHepuMeHT

Lenbto uccneoBaHus ABISCTCS IPOBEICHUE IKC-
MIEPUMEHTA B JTA0OPATOPHBIX YCIOBUAX IS JOKa3a-
TEJNBECTBA MPEHMYIIECTBA MPUMEHEHUS 030Ha BMECTO
BBICOKOTEMIICPATYPHBIX IMPOIECCOB B IIPOU3BOJICTBE
TpUOOB: OYMCTKH IOMEIIECHUA OT Pa3IHMYHBIX MHKPO-
OpPraHu3MOB JI0 M TOCie cOOopa ypoxas,IOArOTOBKH

’

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

MUIEINYyMa, KUIMIAYCHUS MPONU3BOJCTBCHHBIX OTXOI0B
HT.O.

Jliist TosiydeHusl 030Ha MCIOJIb30BANIUCh J1abopa-
TOPHBIE  O30HATOPBl €  TPOU3BOJHUTEIILHOCTBHIO
0,41r/gac u 0,034 r/uac. [TogOupanKch KOMIIPECCOPHI,
13 KOTOPBIX CaMbIM HOAXOASAIINM JUIS JAHHOTO JKCIIe-
pUMEHTa OKa3ajcsi KOMIIPECCOP CO CKOPOCTHIO MOTOKA
Bo3myxa 6 a/mMuH. Bo Bcex mpucmnocobieHusx obpa-
OOTKH 030HOM COXPaHSUIaCh T€PMETUYHOCTH, MOATO-
TOBJBSUTUCH KOPOOKH JUIsi MUILIEJIMyMa, Yepe3 KOTOopble
XOpOIIO NPOJYBAICS BO3AyX. JlaHHBIC NPOU3BOAM-
TETLHOCTH 030HATOPOB MPUBOAATCS B Tabimnax 1 u 2.
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Tabmuma 1
O3zoHatop A, 2 xomnpeccopa, Hanpsbkenne (V)-150 B
Bpewms pa- | Bpewms nponay- Komruectso pac- [IpousBoau-
. O6BéM PEMA P P POy XOJIOBaHHOT'O Ha P n
Pabouwnii pacTBop 0OTBbI 030- | BaHMS 030HA B TEJILHOCTh
Ne pacTBOpa TUTPOBaHUUE pac-
(m) HaTopa pacTtBope 030HaTOpPa
() (MuH.) (muH.) rsopa 20,1 N (r/gac)
) ) (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 komnpeccopa, Hanpsixenue (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 xoMHpeccop, NPOU3BOUTENBLHOCTD 6 J1/MuH, HanpsbkeHue (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
Tab6mumna 2
Ozonarop B, 2 xommpeccopa, Hanpsbxerue (V)-218 B
KomnuuecTsa pac-
N Bpewms pa- Bpewms npo-
. O0BEM xomoBaHHoOro Ha | IIpomnsBomurens-
Pabouwnii pacTBop 60TbI 030- JTyBaHHS
Ne pacTBopa TUTPOBAaHHUE pac- HOCTH 030Ha-
(vu) HaTOpa 030Ha B pac-
(M) tBOpa [>-0,1 N Topa(r/4ac)
(MuH.) TBOpe (MHH.)
(1)
70Mmn 6ydepa+10ma
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 OPOU3BOAUTEIIBHOCTH O30HA-
TOPOB HE 3aBUCUT OT MPOJOJIKUTECIIBHOCTU UX pa60T1)1.
[Tocne OMPCACIICHNUA TPOU3ZBOAUTCIIBHOCTU O30HATO-

PpOB TIpoBOAMIACE 0OPabOTKA 030HOM MPOU3BOJICTBEH-
HBIX OTXOJOB, HEMPUTOIHBIX K yrnoTpeOsieHuro. Jlau-
HbIE€ IIPOBEAEHHBIX JIByX NApaUICJIbHBIX OIBITOB IIPU-
BejIeHbI B Tabiuie 3.

O30HUpOBaHNE MMPOU3BOJCTBEHHBIX OTXOI0B
O3onaTtop A mpom3BoguTeIbHOCTRIO 0,41 T/9ac, 1| KoMIpeccop co CKOPOCTHIO MTOTOKA BO3AyXa 6 JI/ MUH., HAIPS-
xkerne (V)-218 B

Tabmuma 3

Ne, nomepa I | Bpewms npoxox- | Bec nenpuron- Ne,nHomepa 11 Bpewms npoxox- | Bec nenpuron-
00pa3ios JIEHHsI 030HA HO BaTHI(T) 00pa3ioB JIEHHsI 030HA HO BaTHI(T)
(gac) (gac)
1 3 127 4 2,30 938
2 6 127 5 5 658
3 9 127 6 7,30 838

YCCKHU 3aKPBITOM MECTE.

O06paboTka 030HOM BBI3BaJla HaOyXaHHWE BaTHI.
OO6paboTHas BaTa Oblia YI0KEHA B CTEPHIIbHBIC [IEII0-
q)aHBI 1 COXpaHCHA B OYMIICHHOM O30HOM U I'€pMETH-

Bce mpencraBieHHBIE SK3€MIUIIPHI,00paboTaH-
HBIC O30HOM, ObLIH YBJIAXKHCHBI O30HHpOBaHHOI>i BO-

JIOM.

Bo Bcex ciyuasix HaOJIOJANCs TOJOKHUTENbHbIH
a¢ ekt HaOyXaHUs U BCXOKecTBH. UTO KacaeTcs cre-
pWIM3anU TOMEIICHUH 10 U Iocie cOopa ypoxas
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rpubOB 00pabOTKOH 030HOM, 3TOT MPOIECC JABHO W3-
BECTCH M NPUMEHSETCS Kak B I'py3nu, Tak W 3arpaHu-
nei(4-6).

BoiBoabl

Ha ocHoBe npoBenéHHOro J1abopaTopHOro KCIe-
pPHMEHTa YCTAHOBJIEHO: BCE IPOLECCH B ITPOM3BOCTBE
rpuboOB, MMpOTEKaeMble NPH BBHICOKOW TemIiepaTrype, B
YaCTHOCTH, 00pa0OTKa MaTepHaloOB JJs aKTHBALUU
HaOyXaHMsI, BCXOXKECTH U MIPOPACTAHHS CeMSH rpruOoB,
HCTIONIb30BaHUS TIPOU3BOICTBEHHBIX OTXOJIOB,
OYHNCTKH MOMEIICHNH OT MUKPOOPTaHU3MOB-BBITOIHEE
MIPOM3BOIUTE C HWCIOJB30BAaHHEM O30HA, Kak Ooiee
MIPOCTOTO, OE30MaCHOTO ¥ YKOHOMHOTO METO/a.
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AHoOTaNis

B cTarTi po3riasgHyTI 0COOTUBOCTI 0€3KPAaHOBOTO MiAHOMY BETHKOPO3MIPHUX HMOKPHUTTIB 3 BUKOPHCTAHHIM
METOAY MiIpOIIyBaHHs KOJIOH. [IpencTaBieHuil aHaNi3 BiIOMOTO KOHCTPYKTHBHO-TEXHOJIOTIYHOTO PIIICHHS I10
MiAPOITYBaHHIO KOJIOH. 3 ypaXyBaHHAM IIepeBar i HEJOMIKiB iCHYF0UOi TEXHOJIOTIi po3poOieHU HOBHIA BapiaHT
migponryBaHHs KoJ0H. OCOOIUBICT 3aIIPOIIOHOBAHOTO PIlICHHS MOJIATaE B IOYEPTOBOMY BHKOPHCTaHHI TiapaB-
JYHHUX MIHOMHHKIB B TIpoIeci miapouryBanHs KoyoH. LIToku riponi[iiloMHUKIB B POLIEC] MiAPOIIyBaHHS CIIU-
paroThCsl Ha KOHCOJIbHI BHCTYIH CEKIii KOJIOH. BukopucTaHHS po3po0JeHOro BapiaHTa IiJPOLIYBaHHS KOJOH
JI03BOJISIE 3MEHBIINTH NPAICEMHICTh, 00’€MU BUCOTHHX POOIT 1 CTPOKH i {OMY TOKPHTTIB.

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 TIepeMillieHHs], 0E3KpaHOBH MiIii0M, BETMKOPO3MIpHE OKPUTTSI, Ti-
JIPaBJIIYHUI IIHOMHHMK, TI0YEProBe BUKOPUCTAHHS, i IPOIYBaHHS KOJIOH, IITOKHU TiIPOIi IHOMHHUKIB.

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

use, growing columns, rods of the hydraulic lifts.

AKTyaabHicTh pobaemMu

B opranizarniitHo-TeXHOJIOTIYHOMY TIporeci 0yi-
BHUIITBA 3ai300€TOHHUX YU METAJICBHX BEIUKOIIPO-
JHOTHUX OIHOIIOBEPXOBHUX 00’€KTiB HAMOLIBII CKIIaI-
HUM €TarioM € 3BEJICHHS KOHCTPYKTHBHO-TEXHOJOTIU-
HUX TOKPiBeNbHUX OJ0KiB. MeToIu BITFHOTO i THOMY
(parMeHTiB 4M LIIUX OJIOKIB MOKPHUTTIB Macow J0
1500 ToH 3 BUKOpHCTaHHIM KpaHiB [1¢C. 79 - 82] mepen-
0auaroTh BIIANITYBaHHS OAaraTosiPyCHUX PHINTYBaHb,
MOHT@XHUX IUIOIIAA0K HAa BHCOTHHX BigMiTKax 24 —
34M, METaIOEMHHUX 1 BETMKOPO3MIPHHAX TPaBEpC Ta CHU-
CTeM THMYacoBOi (pikcamii KOHCTPYKIif HOKPHUTTIB B
nporieci migiomy. s mepeMilieHHs KpaHiB BEIUKOT
BAHTAXKOIII JHOMHOCTI , SIKi 3a/(isH1 B IIiJHIMAHHI KOHC-
TPYKTHBHO-TEXHOJIOTTYHHUX OJIOKIB IOKPHUTTIB, HEOO-
X1HI JUITHKY IIMPUHOIO MiHIMYM 10 M, sIKi TpuMHKa-
IOTh 10 00’€KTIB, ¢ BUKOHYEThCS 3BEJCHHS TOKpiBe-
JbHUX KOHCTpyKuUiil. Ilpm moenemeHTHi cxewmi
3BEJICHHS TOKPHUTTIB Ha 3HAYHUX BHUCOTAaX YacCOBi 3a-
TPaTH Ha JOCTABKY OKPEMHUX CKIIQJIOBUX MTOKPIBEIbHUX

KOHCTPYKIiil B 30HY MOHT)XHHUX POOIT Jy)e BEIHKI.
Benunka TpuBaiicTh IMPONECIB TOCTABKH EIEMEHTIB I10-
KpIBIIi 3 30HH CKJIayBaHHS Ha IIOBEPXHi OYAiBEITHHOTO
MaljaHYMKa B 30HY BUCOTHUX MOHTaKHHX POOIT CyT-
TEBO BIUIMBAE Ha 30UIBIICHHS CTPOKIB i 3arajibHOI Bap-
TocTi OyaiBeTbHHUX poOiT. B yMOBaxX chOrofeHHS mpu
HITBHIM 3a0yI0BI TEPUTOPiil MPOMHUCIOBUX 00’ €KTIB
oprasizaiisi MPUIETINX 10 00’€KTIB OyAiBHHUIITBA, [i-
JSTHOK mmpuHOI0 10M 11 IepecyBaHHS KpaHiB, 3a/1is-
HUX B MiAHOMI KOHCTPYKTHBHO-TEXHOJIOT{YHIX OJIOKIB
TOKPUTTIB, CTA€ JIeJalli CKJIAIHINIOW. 32 YMOB PEKOH-
CTPYKIii a00 3aMiHN BETMKONIPOIHOTHUX MTOKPUTTIB Ha
TEPUTOPIAX JIIOUNX IIPOMHCIIOBHX MiAPUEMCTB, Opra-
Hi3allis AUITHOK MUpHHOW 10M, SKi MPUMUKAIOTH JI0
CTIH IPAIFOIOYHX [EXiB, TSI HEPEMIIICHHS MTiTHOMHIX
KpaHiB, IPaKTUYHO HEMOXXJIMBA. MOHTaXHI poOOTH 110
YTBOPEHHIO HOBHX a00 3aMiHi CTapuX BEIHKOIPOJIHOT-
HUX 3aJ11300€TOHHUX YU METAJIEBUX NOKPHUTTIB 3 BUKO-
PHUCTAaHHSIM BHKJIIOYHO METOMIB BUIBHOTO MigiiomMy 3
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BUKOPHUCTAHHAM KpaHIiB IyXKe IMpareeMKi i BU3Hada-
FOTHCSI, SIK EKOHOMIYHO HEBHI1IHI.

Binpur npuBaGIMBIMYU B YMOBaX 3BEJICHHS BEJH-
KOIIPOJILOTHUX IIOKPUTTIB B yMOBax WIUIbHOI 3a0y-
JIOBH, KOJIM JIUISTHKA OyAiBEIbHOTO MalJaHIHKa HE TIe-
PEBHILyE PO3MIpH KOHCTPYKTHBHO-TEXHOJIOTIYHOTO
OJIOKY IOKPHUTTS, IO MiHIMAETHCS, € PIIICHHS, 3T1THO
SKAX Ha HayajbHIH (a3l MOHT@XHUX POOIT METOIOM
BUTBHOTO TiAOMY ITOKPHUTTIB 32 TOTIOMOTOI0 KpaHiB Ha
HU3BKUX PUINTYBAHHAX (BECOTA IO 2M) BUKOHYIOTB PO-
0OTH IT0 YTBOPEHHIO KOHCTPYKTHBHO-TEXHOJIOTIIHOTO
O1oKy OKpHTTS [2, €.69-72] Ta, micis yTBOpEHHS BCiX
TEIUTO- 1 T1APOI30AIITHAX MPOIIAPKiB MOKPIBIIi, BUKO-
HYIOTh HiIHOM BEJIMKONPOJIBOTHOrO TMOKpUTTA 100%
TOTOBHOCTI Ha MPOEKTHY BHCOTY METOJIOM BHIITOBXY-
BaHHsI [3, €.92-93] 3i cnupaHHAM MiAHIMAEMOTO IMOK-
PUTTS HA KOJIOHH, IO HimpoInyThes [4,635-37]. B mi-
JIPOIIyBaHHI KOJOH 3aJisHi TiapOomiIioMHUKA. MeTon
BEPTHKAJIBHOTO MEPEMIIIEHHsI TIOKPUTTSL Ha TIPOEKTHY
BIIMITKY 31 CIUpaHHAM Ha MiAPOUTYBaJbHI KOJOHHU
KIacU(]iKyeTbCs, K «MeToa MiApOIyBaHHS KOJOH»
[5]. BmockoHameHHS Oprafi3amiiHO-TEXHOJIOTTIHUX
pilreHs O OE3KPaHOBOMY MiTHOMY BEIHKOIPOIBOT-
HHUX TIOKPUTTIB 3 BHKOPHCTaHHAM METOIY HiIpOIly-
BaHHS KOJIOH, Ki O 3a0e3medyBaii 3SMEHIIICHHS Iparie-
€MHOCTI, BapTOCTi 1 CTPOKIB POOIT MO 3BE/ICHHIO TTOK-
PHTTIB, IPENICTABISETHCS AKTYaJIBHOIO POOJIEMOIO.

AnaJi3 nyoJikauii

AHaJi3 iCHyIOYHX 1 HalpanoBaHHs HOBUX OpraHi-
3ali{HO-TEXHOJIOTIYHHUX Ta KOHCTPYKTUBHO-TEXHIYHUX
pilIeHb 1O 3BEJICHHIO BEIUKOMPOIHOTHUX MOKPiBEIb-
HHUX KOHCTPYKIiH 3 BUKOPUCTAHHIM TPAJULIHHAX Kpa-
HOBHUX TEXHOJOTIH 1 HETpamuIlifHUX METOAIiB MOH-
TaXXy, IpU SIKUX Ha MOYATKOBIN (a3i AN yKpyIHEHHS
MOKPHUTTIB B KOHCTPYKTHUBHO-TEXHOJIOTIYHI OJIOKM BH-
KOPHCTOBYBAJIHMCh KPAaHOBI TEXHOJIOTIi BUILHOTO TIepe-
MIIIIEHHS 1 OaJIBIIAH MiHOM BEJITHKOMPOIbOTHUX 10~
KPHTTIB BUKOHYBABCSI METO/IAMH MIATATYBaHHS a00 BU-
IITOBXYBaHHS, 3HAWIUIM AETalbHE BiOOpaXKeHHsS B
poboTax BIIOMHUX YKpPAlHCBKHX Ta 3aKOPJOHHUX BYe-
Hux. Cepell yKpalHChKUX BUYCHUX HAiOLIbIIy yBary po-
3po011i OpraHi3auiiHO-TeXHOJIOTTYHUX PillleHb 1 pO3po-
01l MexaHi3MiB AJIs 3BEJICHHST BEIMKOIIPOIbOTHUX TI0-
kputtiB npunistm Genopenko I1.I1., HmxankoBCKHIt
I'.C, I'ypesnu 3.U., Jlanna C.JI., bapannukos B.®D.,
Bonbiackuit A.f,. Esctparos I'.I., Ilrtons T.M..,
Mkpomama A.A., Hazaperko B.®., Cutnix H.I1., Hi-
konaes B.B., banunpkuit B.C., 'onuapenko A.®., To-
pkatiok B.I1., Tomuiit B.JI., Toukaueer I'.M., Pe3uuue-
Hko IL.I"., Yepnenko B.K., [1-10]. Cepen 3axopaoHHUX
BYEHHMX BEJIMKHH BHECOK B PO3pOOKY HayKOBO-TEOpE-
TUYHUX PIilIEHh KPAHOBHX 1 OE3KPAHOBHX TEXHOJOTIH

3BEICHHS 3alli300€TOHHUX 1 METAIEBHX TIOKPUTTIB
MPOMHCIIOBHX Ta TPOMAISHCHKUAX OO0’ €KTIB 3pOOMIH
Jerzy Zidlko, Gedymin Orlik, Herrmann Riihle,
Eberhard Kiihn, Karlheinz Weissbach, Heino Engel,
Krzysztof Fligier, Leon Rowinski [11-14].

Mera pobotu

Ha 3akmami anamizy opraHi3aliiifHO-TeXHOJIOTIY-
HUX OCOOJIMBOCTEH BIZIOMOTO PIllIeHHS MiAAOMY BEJH-
KOIIPOJIBOTHOTO IOKPHUTTS METOAOM IiJpOIIyBaHHS
KOJIOH 32 METY CTaBIJIach po3poOKa pimeHHs, ke 6 10-
3BOJIHIIO 3MEHBIITUTH MPAIICEMHICTB, 00’ €M BUCOTHHX
POOIT Ta CTPOKK MiAHOMY KOHCTPYKIIiH ITOKPUTTIB Ha
MPOEKTHY BUCOTY 3 BUKOPHCTAHHSAM TiIpOIiAHOMHUX
YCTaHOBOK, SIKI B TpoLeci MiAHOMY IOKPUTTS HOYep-
TOBO CIIMPAIOTHhCS Ha BEPXHI I'paHi MiIpOIIyBalTbHUX
KoJIoH. B mpoueci minpouryBaHHs. 3a paxyHok [ - oOpa-
3HOI TeOMETpUYHOI (OPMHU CEKLill KOJIOH, YTBOpIO-
€THCS TIepeB’sI3Ka B IIEHTPaIbHIN YacTHHI KoyoH . Ta-
KO, ITIIPOIyBaITbHIMU CEKI[ISIMU B IIPOLIECi MOHTa)Ka
YTBOPIOIOTECS pedpa )KOPCTKOCTI KOJIOH.

BukJiag ocHOBHOro MaTtepiany A0cCJiIKeHb

Bnepure BapiaHT 3BefCHHS BEIUKONPOILOTHOTO
3aJ1i300€TOHHOTO TIOKPHUTTS 3 IOCTIZOBHUM BHKOPHC-
TaHHSIM KPaHOBOTO i G€3KPaHOBOIO METOIB MOHTAXKY
OyB BIPOBAHKCHUH ITiJ 9ac MiIHOMY MTOKPUTTS aHTapy
aeporiopty Mapirnane B Mapceni, ®panmis B 1951
potii [14,c.18]. BaxiuBrMM MOMEHTOM B OpraHi3ariii Te-
XHOJIOTIYHOT'O MPOIieCy OYJI0 BUKOHAHHS BCIX MOHTaX-
HHUX pOOIT MO yTBOPEHHIO MOHOJITHOTO 3aji300€TOH-
HOT'O MOKPHUTTS B MeXKax IUISHKU OyZiBEJIbHOIO Mai-
JaHYWKa, sIKa HEe  [EpeBUIIyBaja  PO3MIpH
KOHCTPYKTUBHO-TEXHOJIOTIYHOTO OJIOKY HOKPHUTTS, 10
MigHIMaeThCA. ByiBenbHE pIlIeHHs mependadano BH-
KOHaHHS MOHT&)KHHX OIlepaliid B aBa etamu. Ha mep-
LIOMY eTami Ha HHU3bKUX DPHIUTYBaHHAX (BHCOTa IO
1,5M) MeToIOM BUIFHOTO IiTHOMY 3 BUKOPHCTAHHIM
KpaHy Oyuu 310paHi CTO#KM Ta puresi onanyOKH, yKia-
JeHUH HacTuI omailyOku, copMoBaHMI apMaTypHUI
KapKac MOKPHUTTS | BAKOHaHEe OETOHYBaHHS IOKPiBeIIb-
HOT KoHCTpyKuii. Ha apyromy erari, micist HaOyTTs Mi-
IJHOCTI 3aJ11300€TOHHOTO HOKPHUTTSI METOJIOM BHILTOB-
XYBaHHS 31 CIIUPaHHSAM ONOPHHUX PUTENiB HOKPUTTS HA
HiIpONIyBaTbHI KOJIOHH, OyJI0 BUKOHAHE BEPTHKAIIbHE
MepeMIIIeHHs] MOHOJIITHOTO ITOKPUTTS 3 piBHA (pyHIa-
MEHTIB Ha TMPOEKTHY BUCOTY l4m. [igpaBmidni qOMK-
paTh, 3alisHi B TIpOIIECi MiAPONTyBaHHS, 3HAXOIWIHCH
MIDX TIOKPHTTSM, IO ITiTHIMA€THCS, 1 OTOJIOBKAMH TIiJI-
polryBaibHUX KOJOH. CrHpaBxHI MeTox MiApoury-
BaHHS KJIACU(IKYETBCS SIK «METOJ[ BEPXHBOTO MiAPO-
IyBaHHS KOJOH» [4,C.36]. TexHosoriuHa MOCIiTOB-
HICTH MPOLIECIB MiHOMY MOKPHUTTS aHTapy acporopTy
Mapiraane B Mapceni moxasana Ha (Puc.1).
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Puc. 1 [Tioiiom nokpummist MeMoOoM 6ePXHbO20 NIOPOWYEAHHS KOJIOH. d - 342ANlbHA CXEMA 6EPXHbO20 NIOPOULY-
8aHH5 KOJIOH, 6 - NOCIO0BHICMb NPOYeCy NiOpoOusy8aHHs KOIOH, «A» - 30Ha niopousysanvHux poobim,
1 - noxpumma, 2 - niopowena konona, 3 - 00nomixcHuil OoKosuli cecmenm , 4 — donomixcHuil cecmenm nio nio-
HOMHUK , 5- donomidicHa banka, 6 —306HIWHIN ce2MeHm KOLOHY, 7 —6HYMPIWHIL Ce2MeHm KOAOHU,
8 — ciopaesniunuil niovomuux, 9 — onopHull OIOK NOKPUMMSL.

[Mpouec MoOHTa)xy 30BHILIHBOTO 6 Ta BHYTpIII-
HBOT'O 7/ CErMEHTIB MiAPOIIYBaJIbHOI KOJIOHH 2 CKIaja-
BCsl 3 HACTYITHUX MOCIIJOBHUX OIepariii:

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

- B MPOCTIp MiXK OHNOPHAM OJIOKOM HOKPHUTTS 9 i
BEPXHBOIO TPAHHIO MiJPOLICHHOI KOJOHU 2 BCTaHOB-
JIFOFOTh JONOMDKHHI OOKOBHIA CErMeHT (BHCOTa CermMe-
HTa 19¢cm);

- MiAHIMAIOTh ITOK TigpomigioMuuka Ha 200 MM,
NepeslatoTh HABAHTAXKECHHS BiJl OMOPHOTO OJIOKY MOK-
putTst 9 Ha BEPXHIO TPaHb MiJPOLICHHOT KOJIOHH 2;

- B IIPOCTIp MK HiTHATUM LITOKOM TiApOMiIioM-
HUKa 8 i BEpXHBOIO TPAHHIO BHYTPIIIHEOTO CErMEHTA
KOJIOHH 7 TIOJAIOTh JOIIOMIKHHUI CErMEHT ITif ITiH0M-
HUK 4;

- 31 CIIIpaHHAM OIMOPHOTO OJIOKY MOKPHUTTA 9 Ha
JIOTIOMDKHHH CETMEHT TIiJT ITi THOMHUK 4, TiApaBIiqHAM
MiTHOMHAKOM 8 TIepeMilyroTh MOKpUTT 1 Ha BHCOTY
200 MmM;

- BUKOHYIOTh 3-X KpaTHe NOBTOPEHHs oneparii 1o
BCTaHOBJICHHIO JIOMIOMDKHMX OOKOBHX CErMEHTIB 3 i
JIONOMIXKHUX CECMEHTIB ITij migiOMHUK 4;

- 3aMiCTh YOTHPHOX SAPYCIB TOMOMIKHUX OOKOBHX
CErMEHTIB 3 BCTAHOBIIIOIOTH JIOTIOMIXKHY OajKy S;

- 31 CIIMpaHHSIM OIOPHOTO OJIOKY TMOKPUTTS 9 Ha
JIONIOMDKHY OOKOBY Oaniky 5, BCTAaHOBIIOIOTH I SITHH
SIPYyC JOTIOMIKHOTO CETMEHTY IiJI ITiIHOMHUK 4;

- IITOK TiJPOIiTHOMHUK 8 CIIMParOTh HA BCTAHOB-
JICHUH 11 SITHH SIpyC TOTIOMIXXKHOTO CerMeHTa i Tiaio-
MHHK 4 1 MiAHIMAIOTh OMOPHUHN OJIOK MOKPUTTS 9 Ha
200 MmM;

- IEMOHTYIOTh JIOTIOMiXkHi Oaiku 5 i BCTaHOBITIO-
FOTh 30BHIIIHIN CETMEHT KOJOHH 6 BUCOTOIO 950 MM;

- 31 CIMPaHH;IM OMOPHOTO OJIOKY MOKPUTTS 9 Ha
3MOHTOBAHHI 30BHIIITHI/ CETMEHT KOJIOHU 6 ,IEMOHTY-
FOTh I1’ATh SIPYCIB JOMOMI>KHOTO CErMEHTa i1 IiaHoM-
HUK 4 1 BCTAHOBIIIOIOTh BHYTPIIIHINA CETMEHT KOJIOHU
BHCOTOI0 950 MM;

- CKpIILUTIOIOTH 110 BUCOTI M CO0OOF0 3MOHTOBaHI
30BHIIIHI CETMEHTH KOJIOH 6 32 IOTIOMOT0I0 YOTHPHOX
pi3p00BHX MIMIIBOK @ 25 MM;

- 3aKPIIUTIOIOTh apMaTYPHUIT KapKac i BCTAHOBIIIO-
IOTh IIUT ONATyOKH MiXX 3MOHTOBaHMMHU 30BHIIIHIMHU
CerMEHTaMH KOJIOHU 6 1 BHYTPILIHIMU CErMEHTaMH KO-
JIOHU 7 , yTBOPEHY MTOPOYKHHUHY 3aITOBHIOIOTH OCTOHOM.

3ai1i300€TOHHE OKPUTTS aHrapy Mayo po3Mipu B
wiani 58,5 x 101,5 M, kpok koyioH 9,8 M, Maca MOK-
putts cranoBmia 4200 ToH. B mpomeci mixpornyBaHHs
14 36ipHUX KONOH OyIH 3a1isHi 14 TigpaBITiYHIX TOM-
KpaTiB BaHTaxomiaioMHicTio 310 ToH. [ligpomrysa-
JIBHI KOJIOHH cKJIagainuch 3 420 ocHOBHUX 1 126 moro-
MDKHHX erreMeHTiB. Kopirycu rizpomoMkparis Oyiu 3a-
KpITUICH] Ha CIEeIialbHIX OMOPHUX OJIOKAaX Ha HIKHIN
MOBEPXHI MiAHIMAEMOT'O MOHOJIITHOTO MOKPUTTsL. ITif-
PpoILyBaHHs KOJOH TpuBano 23 aHi. byno 3amisHo 23
MOHTa)XHUKH. J[0 mepeBar MeToIy BEPXHBOTO IIiIpo-
UIyBaHHS KOJIOH MOJKHA BiJIHECTH IIUILHUIA By30J1 (iK-
carii HWKHIX CEeKIIii miapoIyBalbHUX KOJIOH B GyH/Ia-
MEHTaX, IOCTIHE HABaHTAXKEHHS Ha TiIPOMITAOM-
HUKH, SKE€ HE 3alle)KUTh BiJ 3arajJbHOi KUTBKOCTI
3MOHTOBAHMX CEKILiH MiApoITyBaIbHUX KouoH [15]. [lo
HEJIOJTIKIB BIPOBAHKEHOTO METOJy BEPXHBOTO IiAPO-
[IyBaHHs KOJIOH MOXKHA BIJTHECTH 3pOCTAr04i IPOIIOp-
LiHO BiJIaJICHHIO BiJl 3eMJIi, YaCOBi BUTPATH IO IOE-
JIEMEHTHIH moctaBii 546 OCHOBHHX 1 JONOMDKHMX €JIe-
MEHTIB KOJIOH B 30HY IiJPONIyBaHHS, BHCOKa
MPaIeeEMHICTh, BEJIMKa KUTbKICTh HEOE3MEeUYHUX BUCOT-
HUX MOHTQXHHX oOIepamid Ha BHCOTI 23M HEoOXia-
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HICTh B TIOCTIHHOMY HapOIIyBaHHI CKJIAIHUX PHIITY-
BaHb B 30H1 MiIPONTyBATBHUX POOIT, MaJIHA Xi ITigiio-
MHHX JIOMKPATIB.

3 ypaxyBaHHSM IepeBar i HeIOJiKiB BiIOMOTO Ba-
piaHTy MigHoMy BENMKOIPOJIBOTHUX MOKPHUTTIB METO-
JIOM BEPXHBOTO MiPOIyBaHHs, Oya po3podicHa TeX-
HOJIOT'isI MiPOIIyBaHHS KOJIOH 3 BUKOPUCTAHHSAM TiJ-
POMITHOMHHX YCTaHOBOK, fKi B Hpoleci migiomy
MOKPUTTS [TOYEPTOBO CIIUPAIOTHCS HA BEPXHIi TPaHi IIi-
JPOIIYyBATFHIX KOJOH. [IpH 1IpOMYy, CeKii KOJIOH, 10
MiAPOUTYIOTRCH, 32 PaXyHOK I - 00pa3HOi reoMeTpHIHO1
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(hopMU YTBOPIOIOTE IEPEB’SI3KY B IIEHTPATbHIN YaCTHHI
KOJIOH B IPOIIeci iX mocekuiiHoro miapourysanns [16].
3rifiHO 3 3aIPONOHOBAaHMUM PIILIEHHSM, CEKLIl MPOeKT-
HUX HiIPONIYBAIFHUX KOJOH c()OpPMOBaHI B KaceTHi
OJI0KH, MPUKPIIIIEH] 10 HIDKHBOT MOBEPXHI IiHIMAE-
MOTO OJIOKY BEJIHMKOIPOJBOTHOI'O IOKPUTTS 1 MOJa-
I0ThCS B 30HY MipOIIyBaHHs N0 Hanpasisitounm. [1in-
POLIYBaHHS CEKIii MPOEKTHHX KOJOH 1 BHUIITOBXY-
BaHHS KOHCTPYKLI{ NMOKPHUTTS Ha HPOEKTHY BHCOTY
BHUKOHYIOTH IIAHOMHI MOy, SIKi CKIIaJaloThCs 3 TiM-
PaBIIYHAX MiTHOMHHUKIB 1 Hecy4oi pamu (Puc.2).

o

Puc. 2 ITioiiom nokpumms memooom 8epxHb020 NIOPOUWYBAHHS 3 BUKOPUCIAHHAM NIOUOMHUX MOOYIIB:
a — 8Y3011 6EPXHLO20 NIOPOWLYEAHHSL KOJIOH, O - NOCAIO06HICHb NIOPOULYBAHHSL CeKyill KOoH, 1 - nokpumms, 2 -
niopowena Koiona , 3 —cexyis niopowyyeanbHoi KoIoHU, 4 - 2iopasniunull NIOUOMHUK, 5 - Xpecmonoodiona ono-
PHA pama nioUoMHO20 MOOYIsA, 6 — ONOPHI 2Hi30a IO WMOKU 2I0PONIOUOMHUKIE.

TexHoyOTIYHMI TpOLIEC MO 3BEJCHHIO BEJUKO-
MPOJILOTHOTO MOKPHUTTS 32 AOTIOMOTOFO IMiJIHOMHUX MO-
JIyJTIB MOYKHA PO3IUTHUTH HA JBa MOCIIIOBHHX CTAllH.
Ha mepmomy erami MeTo0M BUIBHOTO IMIAHOMY 3 BH-
KOPHCTAaHHSIM KpaHiB MOHTYIOTh (PYHIaMEHTH ITiJ HU-
JKHI CeKIii KOJIOH, 10 OYAyTh miapoIiryBaTuck. Ha ¢y-
HIaMEHTAaX 3aKpIILTIOI0Th HUXKHI CeKIlii KooH. KoxkHa
CeKIis MiJPONIyBaJIbHOI KOJIOHHU CKJIAAETHCS 3 JIBOX
00’eMHHX cerMeHTiB. [lepuinii CerMeHT — MpsSMOKYT-
HUH Tapaneneninex B po3pi3i kBaapaTHOI Gopmu 3i
CTOPOHOIO KBajgpara A , BHCOTa mapaineinerninena 4A.
Jpyruii cermeHT — Ky0 31 ctoponoto A. KyGiunuii cer-
MEHT MPUMHKAE OJIHIEI0 31 CBOIX OOKOBHMX IOBEPXOHb
110 OOKOBOT MOBEPXHI Mapaenermninea Ha BACOTHIHN 1i-
nsHl 3A — 4A. TakuM yuHOM, 00’ €MHI CErMEHTH ITiJI-
POIIYBaJIbHOT KOJIOHN MOXYTh OyTH BU3HAHUMH K «I -
o6pazHi». [Ticns 3akpinseHHs B pyHIaMeHTax BCiX 4o-
THUPBOX CEKIiH HW)KHBOTO SIPYCy MiAPOIIyBaJIbHOI KO-
JIOHM 32 JOTIOMOTOI0 KpaHy, Ha PiBHI BEpXHbOI IpaHi
OCTaHHbOI 3aKpiruieHoi ['-o06pa3Hoi cexuii miaporysa-
JIbHOT KOJIOHH BJIAIITOBYIOTH OMOPHI CTEH/N 3 PUIITY-
BaHHsAMU. Ha cTeHmax 30MparoTh HeCydwil Kapkac
KOHCTPYKTUBHO-TEXHOJIOTIYHOTO OJIOKY MOKPUTTS. B
MICITSIX 3aKpiIUICHHA B (DyHIaMEHTHUX CTaKaHaX Xpec-
TOMOAIOHUX HIDKHIX SIPYCIB MiAPOIIyBaTbHUX KOJIOH,

31 CIIMpaHHSAM Ha OrOJIOBOK BepXHbOI ['-00pa3Hoi cek-
i, MOHTYIOTh XPECTONO/AIOHY ONOPHY pamy IMiJHoM-
HOTO MOAYJIS 3 YOTHPMA TiPaBIiYHUMH ITiJHOMHH-
kamu. Kopryc KOXHOTO TigpomigifoOMHHKA 3aKpirure-
HUH Ha XpPECTOMOMIOHIA OMOpHIM paMi 3a yMOBH
MTOTPAIUITHHS MITOKIB TiPOIOMKPATIB B OTIOPHI THi3IA
BEPXHIX TpaHell 3MOHTOBaHUX [ -00pa3HUX CEKIiH Mmij-
polryBanbHUX KOJOH. Ha XpecTonomiOHMX OHOpHHUX
pamax 3akpiILIoTh Hecydi (epMu MOKpUTTs. Buko-
HYIOTh KOMIUIEKC POOIT IO BJIAIITYBAHHIO ITOKPIBEJIb-
HHUX mpoiuapkiB. [licis BUKOHAHHS BCIX MOHTKHHX
poOIT MO YTBOpEHHIO OJIOKa MOKPHUTTS, PO3IOYMHA-
€ThCS APYTHH TEXHOJIOTIYHHUN eTall, KUl mependadae
0e3KpaHOBHH ITiTIOM KOHCTPYKIIii MOKPUTTS Ha TIpoe-
KTHY BHCOTY 3a JIONIOMOTOIO MiAHOMHHX MOJIyiB. B
npoueci migpouryBaHHs ['-00pa3HuX cexuii 3aidcHIO-
€TBCSI TIepeB’s3Ka MiJpO- HIyBaJbHUX EJIEMEHTIB MiX
coboto. Ileper’si3ka cexuii 3abe3medyeThest 3a paxy-
HOK TOT0, III0 KyOIYHHH BHCTYIT KOXHOI HACTYITHOI Ce-
KIiT criMpaeThcs Ha KyOIYHMI BHCTYN HM)KHBOT 3MOH-
ToBaHOi cekiii. [Ipu oMy mogaya HOBOI ceKii B 30Hy
MiIPOIIYBaHHS BiIOyBaeThcs 3 MOBOPOTOM Ha 90° Bij-
HOCHO HampsIMKy TI0Aad4i monepeaHpoi cekmii. B miapo-
IyBaHHI KOXHOI [-00pa3HOi cekIlii KOIOHW 3aisHi



24

Slovak international scientific journal # 80, (2024)

TPH 3 YOTHUPHOX TiApaBIIYHUX MiAHOMHUKIB. Tak, Ha-
TIPUKJIA, IS I AponTyBaHHs cekiii «A» (Puc.2,0) Bu-
KOPHCTOBYIOTBCS JIBa T'iIpOIiJHOMHIKA, pO3TAIlIOBaH1
B IMO3/I0BKHROMY HANpPSIMKY 1 OJWH TiAPOMiTHOMHUK,
PO3TaIIOBaHKH B IONEPEYHOMY HaNpsIMKY. BaxkiBoro
YMOBOIO JUIsl 3a0€3IeUeHHs] TOPU30HTAIBHOTO II0JIO-
JKEHHSI XPECcTONOoMIOHOI paMH MiAHOMHOTO MOIYNS €
BUCYBaHHS MOPIIHIB T IPOMiAHOMHHUKIB, 33 [ITHUX B ITi-
IHOMi TIOKPHTTS, HA Pi3HY BHCOTY. Tak, poOoUmii Xix
TIOPIIHS TIEPIIOTO IMTOB3IOBXHBOTO TiAPOIiTHOMHIKA
cTaHOBUTH A +100mMm, ne A — BUCOTa KyOigHOTO cerme-
HTa [-00pa3noi cekii komoHu. Pobounii Xix mopmras
TIOTIEPEIHOTO rizpomnigifoMHIKa CTaHOBUTH
2A4+100mm. BinnoimHO, poOoYuil Xi MOPIIHS APY-
TOro TOB3/IOBKHBOTO TiIPOMiIHOMHUKA CTaHOBHUTh
34+100mm. BucyBaHHS TOPIIHIB TiAPOIIAHOMHUKIB 3
OIOPHOT paMH B HaNpPSIMKY OMOPHUX THI3J Ha BEPXHIX
rpansx [-o0pa3HuX CcekLiil HiIpoNIyBaILHUX KOJIOH
KOHTPOJIIOETBCSL 32 JIONIOMOTOI0 Kamep crocTepe-
JKCHHS, SIKi 3aKpiIICHI Ha OTMOpPHINA paMi MiTiHOMHOTO
Moxyns. [logaua I'- oOpasHuit cexiiii KOJIOH B 30HY IIi-
JPOIIYBaHHS BUKOHYETHCS MO HAIPaBIISIFOUUM, SIKI 3a-
KPIMJIIOIOTHCS HAa HIKHIN TTOBEPXHI HECYUIOTO KapKacy
MOKpiBeIbHOI KOHCTpYyKIii. dopMyBaHHS Ha HaIpas-
JSFOYNX KaceT 3 [-00pa3HMMHU cerMeHTaMH BUKOHY-
€THCS 32 JIOTIOMOTOI0 aBTOMOOUTBHUX BaHTaXKOIAHOM-
HHKIB MICJISl JEMOHTaXXy PUILTYBaHb 1 OTIOPHUX CTEH-
IiB, Ha SKUX 30UpalOTh  BEJUKOIPOJIHOTHUH
KOHCTPYKTUBHO-TEXHOJIOTTYHUH 010K MOKpUTTS. [1po-
I[eC MOYEProBOi Mepeaayi HaBaHTAXKEHHS Bifl OJI0KY IMO-
KPHUTTS Ha TIOB3JIOBXKHI 1 OTIEPEYHI TipOTi THOMHUKH,
SKi B3a€MOAIIOTh 3 OIIOPHUMH ITOBEPXHAMHU 3MOHTOBA-
HUX CEKILI{ MiApOITyBaJbHUX KOJIOH i MoJada B Ipoc-
Tip MK BepXHIMH HMOBEPXHAMH 3MOHTOBAaHUX CEKIIN
MiAPOUTYBATBHUX KOJIOH i OIMOPHOI0 PaMOI0 ITiTHOM-
HOTO MOAYJISl HACTYHNHMX CEKLiil IiJponryBalbHUX
MPOEKTHHUX KOJIOH MPOJIOBKYETHCS 1O MOMEHTY JIOCSIT-
HEHHS MOKPHUTTSM, LIO MiJHIMAEThCS, MPOEKTHOI BHU-
coru. Ha 3aBepruanbHiii Gasi 3Be/IeHHs BEIMKOIIPOIIBO-
THOT'O TIOKPUTTS IITOKH TIOB3/I0BXHIX 1 ITOTIEPEYHHX Ti-
JIPOTIIAOMHHUKIB TOBEPTAIOTh B I1X IIWIIHIPH, YUM
HAaBaHTAXXCHHSI BiJl KOHCTPYKIIIi OKPUTTS 4epe3 OIlo-
pHY paMy MiZHOMHOTO MOIYJS HepenaroTh Ha BEpXHi
CeKmii MiJPOIeHHUX NMPOEKTHMX KojoH. Ha Hactym-
HOMY eTali BUKOHY€ETBCS IEMOHTaX MONEPEYHHX 1 TO-
B3JIOBXKHIX TiIpOMiTHOMHUKIB Ta MOHTa)XKHUX BHCOT-
HHX TUIOIIA/IOK.

Po3paxyHKn TiITBEpIKYIOTH, IO TPH 3aCTOCY-
BaHHI CEKI[H MigpOIlyBaIbHIX KOJIOH BHCOTOIO 2,0M
Ta BUKOPHCTAHHI MMPHU MiJHOMI HOKPUTTIB 1 MOCEKIi-
HOMY IiJJPOLIyBaHHI MPOEKTHUX KOJIOH MOTYKHHX TiJI-
POMIIHOMHHKIB 3 POOOYMM MOPIITHEBUM XOA0OM 2,2 —
2,8 M, 3arajgbHHAN mepiox pobiT 1Mo migHoMy MOKPHUTTS
Ha BUCOTY 24 M cTaHOBHUTH 4 poOoui 3MiHM. [Tomans-
IIMM HalpsIMKOM BJJOCKOHAJICHHS MiAHOMHHUX MOJYJIiB
€ po3po0Ka KOHCTPYKTUBHO-TEXHIUYHHX PillIeHb MO IIi-
JIPOLIYBaHHIO KOJIOH, KOXKHHUH SIPYC SKUX CKJIAJAETHCS
3 1BOX a00 TPhOX CEKLill IpH BUKOPHUCTAHHI, BiINO-
BiJTHO, IBOX 200 TPHOX TiAPaBIIYHUX ITiTHOMHUKIB. Ce-
Kuii kos10H I'-06pa3Hoi ¢popmu, Ki B iporieci miaponry-
BaHHSI yTBOPIOIOTh MEPeB’sI3KYy LEHTPAIBLHOT YaCTHHU
KOJIOH 1 JIBa, TPY Y YOTHPHU pedpa >KOPCTKOCTI J03BO-

JISTIOTH PO3MPAIbOBYBATH iAMOMHI MO JUIST BEPTH-
KaJIbHOTO MEPEMIIIEHHS BETUKOMPOIbOTHUX KOHCTPY-
KTUBHO-TEXHOJIOTIYHUX OJIOKIB ITOKPUTTIB Ha MPOEK-
THY BUCOTY Oinbiiry, HiX 24 M. [IpormoHoBaHa TexXHOIIO-
rist JO3BOJISIE 3MEHBIIMTH PO3MIPH  OYAIBEIBHOTO
MaljaHYMKa 10 PO3MIpiB BEJIUKONPOIHOTHOTO MOK-
PUTTSL, SIKE, MICJISl YKPYITHEHHS! B KOHCTPYKTHBHO-TEX-
HOJIOTIYHUH OJIOK Ha HU3BKHUX PUINTYBaHHSX 3a JIOIO-
MOTOIO KpaHiB , EPEMIIye€ThCS Ha TPOCKTHY BHCOTY
31 crMpaHHAM Ha MiAPONTYBajbHI KOJIOHH 3 BHKOPHC-
TaHHAM TiTHOMHHAX MOJYIIB.

BucHoBknu

- Ha 3aKJIafi aHaNIi3y OpraHi3amiifHO-TeXHOJIOTId-
HUX 1 KOHCTPYKTHBHO-TEXHIYHUX OCOOJIMBOCTEH BinO-
MOTO TPHUKIAAY IiJHOMY BEJIHMKONPOJIBOTHOTO MOK-
PHUTTSI METOJOM MIJPOLIYBaHHS KOJIOH OyJI0 po3po0-
JeHE TEeXHOJIOTiYHEe pIMIeHHS 3 BHKOPHCTaHHSIM
TIAPOMIAMOMHHAX YCTAHOBOK, SIKi B TpOIlECi MigioMy
TIOKPUTTSI TOYEPTOBO CIUPAIOTHCS HAa BEPXHI I'paHi ce-
KIi{ M apoITyBaTbHIX KOMOH. KoKHa CeKIis KOJIOHH,
1o migpoInyeThes, Mae ['-00pasHy dopmy. B mpomeci
migpouryBaHHsS [-00pasHi CeKIii yTBOPIOIOTH Tie-
peB’sI3Ky B IEHTPAIIbHIN YacTHHI KOJOHH. Takox, mij-
POILIYBaIbHUMH CEKIIISIMU yTBOPIOIOTHCS pedpa >Kopc-
TKOCTI KOJIOH.

- BUKOPUCTaHHS MPONOHOBAHMX ITiJHOMHUX MO-
JYJIiB, TIAPOIITHOMHHKH SKHX B MPOIIEC MiAHOMY TO-
KPUTTIB criuparoThes Ha [-00pasHi cekuii migporrysa-
JIBHUX KOJIOH, TO3BOJISIE 3MEHBIINTH 00’ €MHU BEpXoJIa3-
HHX poOIT, MPaleeMHICTb, BAPTICTh 1 CTPOKH POOIT 110
3BEJICHHIO BEJIMKONPOIbOTHUX MOKPHUTTIB. Po3mipu Oy-
JIBETHHOTO MalJaHYMKa IPU 3aCTOCYBAaHHI IMPOIIOHO-
BaHUX ITi THOMHHUX MOJYJIiB MOXXYTh OYTH 3MEHIIICHI 10
PO3MIpiB  KOHCTPYKTHBHO-TEXHOJIOTIYHOTO BEJIHKO-
MIPOJIBOTHOTO OJIOKY MOKPHUTTS, IO ITiAHIMAETHCS.
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AHHOTAIHUSA

PaCCManHBaIOTCH HCKOTOPLIC aCTICKThI U3YYCHU S BJIUAHUA TpOHOC(I)eprIX IMPOLECCOB HAa BOSHMKHOBECHUEC U
SBOITIOIUIO TII00aTBHBIX MOJIeH cepeOpUCThIX 00makoB. OCHOBHOE BHIMaHHE 00PAaIIeHO Ha 00IaYHOCTD, (POPMHU-
PYIOIIYIOCS B YMEPECHHBIX MHPOTaX. VICXOOHBIMHA MaTepraTaMi B pabOTe CTalId MacCHBBI H300pakeHUI MoJei
CepeOPHUCTHIX O0JIAKOB CEBEPHOTO IOJNTYIIApHs, IMOyYeHHBIC B XOJE pean3aliui CIlyTHUKOBOU muccuu AIM B
ce30H 2019 rona. IIpu 00paboTke 3THX M300paKEHUH PACCUUTHIBAIIIICH €XKECYTOUHBIE TUTOMAIN Me30ChepHOH
00/1a4HOCTH. 3aTEM DTH JAaHHBIC CTATUCTUYCCKU CONMOCTABJISLIIMCH CO 3HAYCHUSAMU CPEAHUX 3a CYTKH TEMIICpATyp,
MOJYYCHHBIX Ha HECKOJIbKUX H36paHHBIX MECTCOCTAaHIIUAX. HpI/I 9TOM HCCJICAOBAHUEC MTPOBOANIOCH IJIsd CTaHI_[PIﬁ,
HaxoJAIIUXCsa B IIMPOKOM JJUAINa30HE JOJIIOT B pa3JIMYHBIX MO KIIMMATY YCJIOBUAX. HJ’I}I HaWJIyqmiero y'—IéTa JIEeT-
HETO TCMIIEPATYPHOTO pEIKUMaA ApKTI/IKI/I HCIOJIB30BaHbl JTAHHBIC O CPCAHECYTOYHBIX TEMIIEpAaTypax METCOCTAH-
IIUH, PacMoOI0XKEHHBIX Ha MHpoTax He MeHee 70 Tpaxycos.

ITony4eHHble pe3yJIbTaThl CBUAETENLCTBYIOT O HAJIMYUU ONPEICIEHHON CBA3HM MEX]y TEMIEPATYPHBIM U B
I[EJIOM METEOPOJIOTHYECKUM PEXUMOM B APKTHKE M CE30HHBIM Pa3BUTHEM I0JI cepeOpUCTHIX 00JaKkoB HaJl ce-
BECPHBIM IMOJYIIAPUEM. HpOBeI[eHO CpaBHCHHUC MOJYUYCHHBIX TAHHBIX C TaHHBIMU, PAHEEC MOJTYYCHHBIMU JJIA FOXK-
Horo momymapus. OOCYKTal0TCsl MPUIUHBI Pa3IMIus B XapaKTepe CBS3H MEXKAY TEMIIEPAaTypod W ILIOMIAIBI0
IOoJIsA CCpe6pI/ICTHX 001aKOB JUIA CEBECPHOT'O M FOKHOT'O HOHymaprI. PaCCMOTpeHBI 06H.[I/Ie NEPCIICKTUBBI PA3BUTHSA
I/ICCJ'IGZ[OBaHI/Iﬁ B pacCMaTpUBACMOM HaAIllPpaBJICHUU.

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 obaaka (CO) B cuity cenupuaHo-
CTH KaK UX OOLINX (U3NYECKUX XapaKTEPUCTHUK, TaK U
cBOE0Opa3us MexaHu3Ma 00pa30BaHuUs, IPEACTABISIIOT
co00i 00BEKT HCCIIEOBAHMS Cpa3y HECKOJIBKHAX HayK.
Ho nanGonpmuii ”HTEpeC OHU UMEIOT JIJISl aCTPOHOMOB
1 re0(hU3UKOB. DTOT HHTEPEC HE CIIydacH, N3HAYAIBHO
OH OBUI TpefonpeaenéH CaMiM OTKPBITHEM (haKTa UX
CYIIECTBOBaHUs, a BHocieacTBuy u3yuyeHnne CO crano
AKTyaJIbHBIM C TOYKH 3PEHHS CPABHUTEIBHOH IIaHETO-
JIOTUH.

B camom nene o6auHble 00pa3oBaHusl, pacoso-
JKCHHBIC Ha BBICOTaX Okoyio 80 kM (Me3ocdepa) u ume-
IOIIME MCKIIOUUTEIBHO MaJloe BIIAroCoJep)KaHue He
MPUBJICKAIOT BHUMAHUS METEOPOJIOToB. B To e Bpems
CE30HHOCTh X MOSBJICHUS, CBA3aHHAs CO CMEHOM Xa-
pakTepa atMochepHOH IHUPKyIAun, 3¢deKkTuBHOCTD
BO3JICHCTBHSI HA CAMBIE BBICOKHE CJION aTMOC(EpHI KOC-
MHYECKHX ()aKTOPOB M, HAKOHEI, HAJTHIHE CXOIHBIX
00agHBIX 00pa3oBaHMl B aTMOc(epax Opyrux Iuia-
HeT, NMPHBJIEKATEIbHbI ISl CICIUAIMCTOB B 00JIACTH
(du3nku BepxHeil aTMocdephl, KIMMATOJIOTHH, TUIaHe-
tonoruu [ 1-6].

CyMmMa Bcex yKa3aHHBIX BbIIIE 00CTOSITENHLCTB BO
MHOTOM ompejaenuia u Meroasl uzydenus CO. B cuny
BBICOTHOCTH HMX PACIOJIOKEHUS METOMABI HKCIICPUMEH-
TaJIbHOI METEOPOJIOTHH (a9POCTATHOTO HMIIM aBHAIIOH-
HOTO 30HANPOBAHUS) HE IPUMEHUMBI JUIA 3TUX 001ad-
HBIX oOpa3zoBaHmii. [I0o3TOMYy OCHOBHOI 00BEM Hayd-
HBIX JJAHHBIX O HUX 0053aH CBOMM HPOUCXOKICHHEM
JUCTaHIMOHHBIM METOZaM HaOII0IeHHsI — Ha3eMHOTO
WJIM KOCMHYECKOT0 MOHHUTOpUHTra. K akTHBHBIM MeTo-
JlaM HCCIIeZIOBAHMSI CIIEyeT OTHECTH TOJIBKO PaJHOIIO-
KalMoHHOE U JazepHoe 3oHaupoBanne CO [7-12]. On-
HAKO 3TH METO/IbI, KaK MPaBHJIO, TO3BOJISIOT MOJy4aTh
TOJIBKO JIOKAJIbHBIE XapaKTepucTHKH GpeHomena. Brpo-
4eM, B)KHOCTh UX HE CTABUTCS 110]] COMHEHHE.

B T0 e Bpemst pe3ysIbTaThl KOMIUIEKCHBIX Ha3eM-
HBIX WM KOCMHYECKHX ONTHYECKUX HAOIIOAEHUH 1103~
BOJISIFOT BOCCO3/1aTh IIEJOCTHYIO KapTHHY pa3sBHTHS
riobaneHex monei CO. IIpu 3Tom ynaércst BEISIBHTH
B)KHBIC CTATUCTHYECKHUE 3aKOHOMEPHOCTH 1 CBS3H Ta-
KOTO TIpoIiecca C APYTUMHU aTMOC(EPHBIMH SBICHUIMHI
[13-17]. B cBOO ouepeab TaKo MOX0T MO3BOJISAET aK-
Tyaln3upoBaTh MOJIEMPOBaHKUE IIIOOAIBHOM CBsI3aH-
HOCTH aTMOC(epHBIX (EHOMEHOB, MPOTEKAIOIIUX Ha
pa3HbIX BBICOTAX.

OcHOBHas1 YacTh

K HacrosimieMy BpeMEHH CIIOKHIIACh JOCTATOYHO
ornpezenEéHHast KapTHHA, ONTUCHIBAIONIAsl CE30HHOE BO3-
HUKHOBEHHE Mojel me3ochepHoil obmauHoctu. Kito-
YEeBBIM JJIEMEHTOM €€ SIBIISIeTCS CMEHa Xapakrepa at-
Moc(hepHOIl IMPKYJSIUNA Ha BBICOTax Me30c(epsl U
cTparocepbl NpU Iepexojie «3UMa-JeTo». [ aBHas
pOJIb MIPU 3TOM IMPUHAUICKUT BOCXOJSIIMM [TOTOKAM
BO3JIyILIIHBIX MACC, KOTOPbIE BEIYT K HACTOJIBKO 3HAYH-
TEJIbHOMY CHI)KEHHIO TEeMIIEpaTyp B BEpXHEH 4JacTh

Me30c(epsl, YTO BOJSHOM Iap B HEH CTAHOBUTCS TIepe-
HACBIIIEHHBIM U IPOUCXOAUT ero KoHjaeHcanus. Eciu
MIPUHSTH BO BHUMaHHUE TOT (DaKT, YTO ITH IPOLECCHI Xa-
PaKTepHBI JUIA MPHUNOJSPHBIX IUPOT, TO C HUMHU CIIe-
IyeT CBS3aTh €XKETOJHOE OOpa30BaHME «IIAMOK» II0-
JIPHBIX ME30C(EPHBIX 00JIAKOB B JIETHHE CE30HHI [ 18-
20].

Opnako, CO B 1eTHHE CE30HBI HEPEIKO HAO0 1a-
I0TCS U B YMEpEeHHbIX mupoTax. IIpu 3TomM BoBce He
00s13aTeJIbHO, YTO UX IOSBJIECHHE CBS3aHO TOJIBKO C
npeiidom (agBekuuei) Me3ochepHBIX 00JTaYHBIX 00pa-
30BaHMl B MEpUAMOHAIBHOM HampaBieHuu. Kak oka-
3anock, nosisieHrne CO B yMEpPEHHBIX IIUPOTaxX CBA-
3aHO C BJIMSHHEM Ha TEMIEpaTypHBIH PEXUM Me30-
chepbl BHYTpEHHHX TpaBHTAIMOHHBIX BONH (BI'B)
WJIN, TIO CYTH, BOJIH INIOTHOCTH, PACTIPOCTPAHSIOIINXCS
B TOPH30HTAIFHOM M BEPTHKAJIHHOM HAIPaBIICHUSX.
[onmxenne TemnepaTypsl Me30chepsl Ha TPEOHAX Ta-
KHX BOJIH CIIOCOOCTBYET KOHJICHCAIINN BOJISHBIX MTAPOB
1 00pa30BaHMUIO BHICOTHOM 0OmauHoctu [21-25].

Hcrounnkom BI'B MoryT ObITh pa3nuuHble mpo-
LIECCHI, CBSI3aHHbIE C MAaCIITaOHBIM BBIICIICHHEM SHEp-
T'HH, HO CKOpPEE BCEr0 OHM 00sI3aHbI CBOUM IPOUCXOXK-
JCHHEM METEeOPONIOTHYECKUM IIpolleccaM B TPOIIO-
cdepe — IBIKEHHIO aTMOC(EPHBIX BUXPEW U (PPOHTOB,
OKKIFO3MSIM, Oporpaduueckum ¢ dexram. B HacTOs-
mee BpeMs uzydeHue Biausinus BI'B Ha renesuc u 3Bo-
mroruro oneit CO 0OHapy)KUBaeT CBOIO BBHICOKYIO aK-
TyaJIbHOCTb [26].

KoneuHo, paccmaTpuBasi BONPOCHI 3BOJIFOIAN T10-
neit CO, Henb3sl UCKIIIOYUTh U3 PACCMOTPEHUE U BIIHS-
HHE TIPOLIECCOB MIPUTOKA BOASHOIO apa B Me3ocdepy.
Ho obmme mccienoBaHuss B 3TOM HampaBlICHHH, Kak
MPaBUIIO, OTSATYAIOTCS OTCYTCTBHEM TOYHBIX JIAHHBIX O
COJICPKAHUHU BOJSHBIX IAapOB KaK Ha Pa3IMYHBIX BBHI-
COTHBIX YPOBHSX, TaK M HA Pa3JIMYHbIX IIUPOTaX U 1O~
rorax B BepxHeil atmocdepe. C Apyroil CTOPOHBI, OT-
CYTCTBYIOT KaK TOYHBIE SKCIIEPHMEHTAIIbHbIE JaHHbIC,
TaKk W HaA&XHBIE MOJEIbHBIE INPEJCTaBICHHUA O Oa-
JaHCE BOJSHBIX MapoB B oOmacTu Me3ocdepsl U Me3-
OTIay3bl.

Mertoabl u3ydeHusi TpomnocgepHo-mesocdep-
HBIX CBfI3eil

Kak Ha BecbMa MPOIYKTUBHBIA MOAXOJ K H3yde-
HUIO BJIUSHUS TPONOC(HEPHBIX MPOLECCOB Ha pa3BUTHE
CO yMepeHHBIX HTHPOT, MOXKHO YKa3aTh Ha METOJI CHH-
TETHYECKHUX KapT, IETAIFHO ONMCAHHBIA B JIUTEPaType
[13]. CymHOCTB €ro COCTOUT B KapTOrpad)uIeckoM co-
MOCTaBJIEHUH JAHHBIX O CYTOUHOH cTpyKkType nonst CO
B CEBEPHOM MNOJIYIIAPUH C JaHHBIMU O COCTOSIHHM Me-
TEOPOJIOTHYECKHUX MPOLIECCOB M0 BO3MOKHOCTH MAKCH-
MaQJIbHO TOYHO COBMAJAMOLINX 10 BpeMeHHu (puc. 1).
[Ipu sTom n3o6paxenus monst CO cTpouianuch Ha oc-
HOBe JaHHbIX Muccuu AIM [27], a MmeTeoponoruyeckas
nHpOpPMAaNHUs TOCTyIajIa i3 HCTOYHUKOB COOTBETCTBY-
FOIIUX CITYKO.
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Pucynok 1. Cunmemuueckasn kapma, omobpasicarowasn pacnonodcerue noneti CO u pazgumue memeoponozuie-
cKoll cumyayuu 8 Houb 5-6 urona 2015 cooa [13]

Craructuueckoe U3yueHne TaKuX KapT MoKa3alo,
YTO B IOJABJISIOIIEM OOJIBIIMHCTBE CIIyYaeB Cyllle-
CTBYET CBSI3b MEXJY CHElU()UKON Pa3BUTHS METEOPO-
JIOTHYECKOW CHTYyallud B Tpomocdepe u (popMHPOBa-
HueM aeraneii mosst CO. [Ipu aToM ocHOBHBIMHE (hakTo-
paMu, BIMSIOMNME Ha Me30c(epHBIE TPOIECCHI CTAIN
JBIDKCHUS] IMKJIIOHOB B IIMPOTHOM HAalpaBJICHUH, IIe-
peceKaromMy Y panbCKUe TOPBI, MEPUINOHATIBHOE (C
ceBepa Ha 10T) JBIDKCHUE [IUKJIOHOB, Pa3BUTHE OKKIIIO-
3Ui ¥ TPO30BBIX 0YaroB, BCTPEYHOE ABM)KEHHE aTMO-
chepHbIX GpoHTOB. Bee 3TH mporieccsl, kKak U3BECTHO,
ABJSIIOTCS. AP PEKTUBHBIMU UCTOYHMKAMH BOJIH ILIOT-
Hoctu (BI'B), nocturatomux Mezochepbl 1 BIUSIOLIIX
Ha TeMIepaTypHbIil PeXKUM Ha OOJIBILINX BBICOTAX.
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Jpyrum npumepoM, WILTIOCTPUPYIOLUIUM BIUSHHIE
TponocdepHbIX mporeccoB Ha reHeparmo CO, cramu
pe3ynbTaThl U3yUeHHs BIMSHUSA TEMIEPaTypHOTO pe-
’KMMa B AHTapkTHIe Ha (GOpPMHpOBAHME IO ME30-
chepHBIX 00JaKOB I0XKHOTO mosymiapusi. B 3Toii pa-
06oTe ObUTM HalJCHBI OYCHb BBICOKHE KOPPEISAINU
MEXIy KoJIeOaHHAMHU TeMIiepaTypsl B obmactu FOx-
HOTO TIOJIFOCa ¥ U3MEHEHHMAMH OOIIel Miomany moss
CO [14]. Ilpu 5TOM OTMEUEH XapaKTEPHBI BPEMEHHON
CIBUT MEXIY ABYMS HCCIEIyEMBIMH XapaKTEPUCTH-
xamu (puc. 2). CrenyeT OTMETUTh Ty KIMMAaTHYECKYIO
0COOEHHOCTh AHTApKTUABI, YTO U3MEHEHHUS TeMIlepa-
TYpBI B 00J1aCTH TOJIIOCA, [0 CYTH, OTPAXKAIOT U3MEHe-
HUS €€ CpeIHeT0 3HAYCHHS I BCETO KOHTHHEHTA.
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Pucynox 2. Ce3onnvie uzmenenus naowaou nojsi cepedpucmuvlx 00J1aKos 1034CH020 Noayuapus (Kpacuvill yeem) u
cpeonecymounvix memnepamyp FOacnoeo Ilonoca (cunuii yeem) 6 conocmasieHuu 0st 08yx ce3onos [14].

[Mocnennuit mpumep yOEAWTENBHOCTBIO CBOMX
BBIBOJIOB MO3BOJISIET HAAEATHLCS OTYYUTh HOBBIE BaXK-
HBIE BBIBOJIBI O CBA3H METEOPOJIOTUUECKUX XapaKTepu-
CTHK APKTHKH C Pa3BUTHEM I10JIel cepeOpHCThIX 00I1a-
KOB HaJl CEBEPHBIM MoJylIapueM. XOTs, Halo MoJa-
raTbh, Ha ’TOM IIYTU MOTYT BO3HUKHYTh CJI0KHOCTH, KaK
M3-3a CJIOKHOCTH Pa3BHTHUS METEOPOJIOTHIECKHX IPO-
I[ecCCOB B APKTHKE B JICTHUII IEPHOA, TaK U M3-3a BIIU-
SHUS penbeda 3TOr0 PermoHa M OKEAaHHMYECKUX Tede-
HUH.

MeToanka wu3ydeHHs] BJIMSIHUSI TeMIIEpaTyp
ApkTHkH Ha (opmMupoBaHHe cepeOpHCTBHIX 00./1a-
KOB

Kak yxe oTMe4eHO, CpPaBHHUTEJIBHO IIPOCTO 00-
CTOMT JIEJIO C JAHHBIMH O CE30HHBIX CYTOYHBIX ILIOIIA-
Jsix odist CO. st 3TOro B HallleM pactopsiKeHUH UMe-
JUCh rpaduiyeckne U TaOIMYHbIE JaHHBIEC U1 CE30Ha
2019 rona [16], KOTOpBIE JIETIM B OCHOBY HCCIIEI0BA-
Hus. CliokHee pemaeTcs BOIPOC ¢ TeMIIepaTypHBIMHU
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JAHHBIMH, KOTOpPbIE Mbl PACCUMTHIBAIN HAWTH Ha pe-
cypce rp5 B Buae apxuBoB [28]. ITockonbky Ooubias
4acTh APKTHKH 3aHATA OKCAHOM, BO3HUKIIA HEOOXO/IU-
MOCTh ONPENCIUTHCS ¢ HICTOYHHUKAMH TEMIIEPATyPHBIX
JAHHBIX — METEOCTAHIIMSAMHU BBICOKUX IIMPOT, PACIIO-
JIOXKCHHBIMU Ha BO3MOJXKHO OOJIBIIIEM JIOJITOTHOM JHa-

Ma30HE CUMMETpU4HO oTHOcuTenbHO Ceseproro Ilo-
moca. K cokanennio, 1ajneko He MO BCEM METEOCTaH-
LUSIM UIMEIOTCSI apXUBBI JaHHBIX. B uTore norcka obutn
BEIOpaHBI 5 CEBEpHBIX METEOCTAaHIMH, pacrojararo-
mxcst B ApKTHueckoi 30He Bblmie 70 CeBEpHON IIU-
portsl. B Tabmune 1 npuBeaeHbl KOOPAMHATHI PACIIOINO-
YKEHHS ITUX METEOPONIOTHNYECKUX CTaHLUI.

Tabnuna 1.
KoopanHaTsl apKTHUECKHX METEOCTAHIINHA, MIMEIONTIX apXHUBHI H3MEPEHUN TeMIepaTyphl.

Ha3BaHue MeTeoCTaHUMHU IHInpora Joarora BrbicoTa Ha/1 YypOBHeM MOpsi, M
Maynn-Boiie (Kanana) 76°13'cm. | 119°19'3.1. 12
Xenpuk-Kpauep-Xoam (I'pernanms) 80° 39' c.mm. 13°43'3.1. 10
0. @unumnma (ITInundeprex) 80° 39' c.mm. 25°00'B.1. 1
Komnrcéite (HopBerus) 78°55' c.m. 28° 54" B.11. 20
Xaranra (Poccust) 71°58" cm. | 102°28' B.1. 47

O0paboTka ABYX BHIOB JaHHBIX BKIO9ana (op-
MHpPOBaHHE TAOJHUI, COIECPKALIUX AJS BBIACICHHOTO
WHTEpBasia BpeMeHH (Maif — aBryct 2019 roma) maHHBIX
0 eXECYTOYHBIX IIIOIIAIIX Me30C(hepHON 001a4HOCTH
U CPENHECYTOYHBIX TeMIIepaTyp Ul Ka)XIOH U3 yKa-

3aHHBIX METEOCTAaHLHUH, 3aTeM POBOJUIOCH UX CTATH-
CTHYECKOE COTIOCTABIICHHE, TO €CTh pacu&T KO3 uIu-
SHTOB KOPPEIALHMH. DTH PacyEThl BBIIOIHSIINCE C MO-
Molusio nporpammel Excel, [TonydeHHbIe pe3yibTaThl
Hpe/ICTaBJICHbI B TabiHIe 2.

Tabnuna 2.

PesynbraThl pacuéra k03 (UIMEHTOB KOPPEIALUH MKy CYTOYHBIMHU 3HAUCHHUSAMU OOIIei ruTomau
00J1aYHOTO0 MOJIS ¥ CPEeIHECYTOYHBIMH TeMIIEpPaTypaMHu JUIs BCEX CTAHIMM.

Ha3BaHue MeTeOCTaHIIUM Ko3¢ppuument koppeasinnu
Maysn-Bboite (Kanana) 0,51
Xenpuk-Kpauep-Xoam (I'pennanis) 0,49
0. ®ununna (Inunbdepren) 0,71
Konrcéiie (Hopserusi) 0,65
Xaranra (Poccust) 0,33
B cpenneM ajist Bcex craHIMi 0,54

O6cy:xnenue

Kak MBI BUOMM, BBICOKAsI KOPPEJALUOHHAS CBS3b
MEXKIY CPEIHECYTOYHON NMPHU3EMHON TEMIIEPATypo 1
TUIOIIAJIbI0 TIOJIST CEpeOpPUCTHIX OOJIAaKOB BBISBIEHA
TOJIBKO IS OJHOM W3 METEOCTaHIMMU, NPH 3TOM IS
OCTaJIbHBIX ITyHKTOB TaKasl CBsI3b MOXKET XapaKTepPHU30-
BaThCsl KaK CpeHE BhIpakeHHas. Ecnu ydecTs caydaii-
HOCTh BBIOOpA Ce30Ha, TO ATOT PE3yibTaT yKe J10cTa-
TOYHO MHTEPECEH C TOYKH 3PEHHS MEePCIeKTUBHI pac-
MPOCTPAHEHHUs] CTAaTUCTHYECKOr0 aHalW3a Ha JpyTue
CE30HBI, JUIS KOTOPBIX NMEIOTCS TpeOyeMble 6a3bl JaH-
HBIX. Kpome Toro, B mepcrneKkTHBe BO3MOXKHO HCIOJb-
30BaHue 00Jiee TOHKHX CTaTHCTHYECKUX METOJOB HC-
cnenoBanus. He uckmrouaercs 1 NepcreKTUBA HCIIOIb-
30BaHMA B TaKMX HCCIEIOBAHMUSAX HE TOJBKO
TEMIIEpaTypHBIX JaHHBIX, HO U APYTHX METEOPOIOTH-
YECKMX WM THAPOJIOIMYECKUX IMapaMeTpOB, BIIHSIO-
muX J100 Ha TeMIlepaTypHBI pPEXUM Me30c(hepsl,
1100 Ha coJiep KaHUe BOASHBIX IIApOB B 3TOH YacTH aT-
Mochepsl.

Pasymeercs, TeMIiepaTypHblil pekxUM Ha paccMar-
PUBAEMBIX METEOCTAHIMAX CKIIAJBIBACTCS B PAa3HBIX
YCIIOBHAX. ABTOPBI CO3HATEIHHO HMCIOJIB30BAIH IaH-
HBIE KaK JUI CTAHIMH, HAXOSIINXCS B 30HE BIUSHUIL
TEMIIOro OoKeaHw4eckoro TeueHus (apxunenar Ilnum-
OepreH), Tak ¥ JUI METEOCTaHIIMH, PACHOJI0KEHHON B
riryonHe Marteprka (XaraHra), CTaHIMs, a TaKkXke I
CTaHLIUU HaXOAALIEHCS B 30HE BIUSHUA JEJHUKOBOIO
nokpoBa I'peHnaHauu ¥ OCTPOBHOW CTAHLUU KaHaJ-
CKOro apxumnenara. B 3Toil cBsi3u cieayer B JaibHE-
IeM JKEJIaTeIbHO BBIIBUTH TEMIICPATYPHBIH PEKUM B

00J1aCTH KaKOW CTaHIIMU B HAUOOJIBIICH CTCTICHU OJTH-
30K K CpeiHEMY AJIs1 APKTHKHU.

BruiBoabI

HecMmoTpst Ha TO, UTO pe3ynbTaThl UCCIEIOBAHUS
ClIelyeT paccMaTpuBaTh Kak IpeIBAPUTENIbHbIE, OHU
JIOBOJIHO YBEPEHHO CBUJETENIHCTBYIOT O MEPCIEKTHUB-
HOCTH Pa3BUTHSI NPEJIOKEHHOIO METOAa HCCIe0Ba-
HUS TponocdepHo-Me30cePHBIX CBs3EH B CEBEPHOM
nonymapuu. B camoMm nese, Hampumep, UMEHHO ISt
[nundeprena xapakTepHa BBICOKAsh MOBTOPSIEMOCTh
JICTHUX HHUKJIOHOB, KOTOPBLIC ABJIAIOTCA MCTOYHUKAMU
BI'B, oxnaxmaronux me3ochepy WiH JOKaIbHBIE 00-
JacTu B Hell. B HauMeHb1Iel cTeneHu Takue MpoLecChl
BIMSIIOT Ha MeTeoposioruio cesepa Kanazabl. ABTOpPBI
M0JIararoT, YTO JalbHEWIINE pacIlupeHHbIE UCCIEN0-
BaHMS B YKa3aHHOM HaIpaBJIEHUH, BKIIIOYasl pa3BUTHE
MPEAJIOKEHHOT0 METOJA, MO3BOJIAT IMOJyYUTh HOBBIE
BA)KHBIE PE3yJbTaThl O XapaKTepe CBA3EH MpOLECCOB,
MPOTEKAIIUX B Tpoochepe u Me3ochepe, OTpaxaro-
IHUXCsI, B YaCTHOCTH, HA CE30HHOM SBOJIIOIMH TOJICH
cepeOpHUCThIX 00JaKOB.
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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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AHHOTAIHSA

PaCCManHBaeTCﬁ IJIOCKasA 3a/la4a BHCIIHOCTU KPYIOBOIro CETMEHTA NP CMCIIAHHBIX 'PAHUYHBIX YCIIOBUAX.
Ha TpaHUIC KPYTroBOro 4aCTu CCTMEHTA 3aJaHbl HOPMAJIbHBIC U KaCaTCJIbHBIC HAIIPSIKCHUA, a L[pyFOI71 Y4acCTH cer-
MEHTa 33/1aHbl HOpMaJIbHBIE U KacaTelbHbIe nepeMenienus. [1py nomorn QyHKINN HapsHXKSHHBIH U HHTETPaJIOB
®dypbe B HECKOJIBKO BUIOM3MEHHOW CHCTEME OHMITOJSIPHBIX KOOPJMHAT. 3aJaull pelarTcs 3aMKHyTo. B gacTHo-
CTH, CYHISCCTBCHHO YCTAHOBUTDL, CTCIICHb KOHUCHTPAINN HaprI)KGHHfI B HeOFpaHPI‘ieHHOﬁ IIJTIOCKOCTH, ociabieH-
HOM OTBEPCTHUEM CETMEHTHOI'O THUIIA. A Tax xe PacCMOTPEHBI YaCTHBIC ClIy4dau.

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, CETMEHT, OUIIOJISIPHBIC KOOPIUHATHI, (PYHKIIMS HAMPSDKEHUH, PeoOpa3oBa-
Hue Pypeoe.

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

BBenenune. 3HAYUTENBHBI WHTEpEC MNPEACTaB-
JISIIOT 3a/1a4¥ ¢ PAaBHOBECUH HEOTPAHUYEHHOTI'O TeJIa CO-
JIeprKallero oTBepcTrue. B 4acTHOCTH yCTaHOBUTH KOH-
LEHTPaluX HaAMpPsLDKEHUH B HEOTPAaHMYEHHOW IIOCKO-
CTH, OcIaOJNeHHOW oTBepcTHeM. PemieHue 3amad
HEOTPaHMYEHHOW IUIOCKOCTH, OCIa0JICHHOW OTBep-
CTHEM CTAJIO IPEIMETOM UCCIIENOBAHUSI MHOTUX aBTO-
POB 13 KOTOpBIX oTMeTuM [2-6,8,10-14]. B Hacrosmiei
pabote paccMaTpuBaeTCs IUIOCKAs 3ajjada BHEITHOCTH
KPYTOBOTO CETMEHTa IPH CMEUIAHHBIX TPaHHUYHBIN
YCIIOBHUSIX.

Meron ucciaenopanms. BreliHue 3agaum ams
BHEITHEH 00JIacTH KPYroBOIO CErMEHTa yIOO0HO pe-

IIaTh B HECKOJBKO BUAOM3MEHHOM cucTeMe OUIOIsIp-
HBIX BUJIOM3MEHHOH CHCTEMe ONIONISPHBIX KOOPANHAT.
CBsi3p TIPSIMOYTOJIBHBIX OMIIOJSIPHBIX KOOpPAMHAT Ja-
torest hpopmynamu [1,7-9]:
gx=sin B, qy =sha, aq=cha—cos 3, (1)

rae d pasmepHoil mapamerp. Koopaunar d us-
MEHSeTCs 0T — 00 10 + 00 . Koopauuat [3 MeHsercst
oT —7Tpo + 7.

3amada pemaeTcs nNpu NOMOIIN (QyHKIMHA HaIpsi-
JKEHUU ¢(0€ ) ﬂ ), KOTOPBIN YJOBIETBOPSIET OUTapMo-
HUYECKOMY YPaBHEHUIO:
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D(t)A, (t) = 2td,(t)sin B, — 27 (t)cht(z + B,) —

—2(t* +Dcht(z + B,)sin BA(L) +1tA, (1) B(t)

()

(8)

rac

A, (t) =ch2t(z + f,) —cos24,,A,(t) = sh2t(z + ;) —tsin 5,

G.(t) = % Tal(a)exp(ita)da, 2(t) = % Trl(a)exp(ita)da

_ 1 7 . 9)
G,(t) = I j oy (a)expita)da

1-2v
2(1-v)

YacTHble ciyvaii:
B kauecTBe npuMepa pacCMOTPUM KPYTOBOM CErMEHT TOABEPTAIOIIHIACS M0 YIaCTKOM OOKOBOI IIOBEPXHOCTH

ljo (t) ==

tG, (1) + ﬁz[a —2)th % o, (a) + 2, ()] exp(ita)da

|a| < ¢, PABHOMEPHOMY HOPMaJIbHOMY O0KaTHIO MHTEHCHBHOCTH, (] KacaTeJbHBIE HANPSHKEHHS OTCYTCTBYIOT,
a Ha Ipyroi Oepery KpyroBoro CerMeHTa KacaTeJIbHbIC IEPEMEIIECHHS PaBHBI HYJIIO.

B d, |oc|<a0 =0
il )ﬂ=ﬂ1_{0’ of>a, o) )

ﬂ:ﬂl

Heo6x0a1MMO COCTaBUTh TPAHUYHBIC 3HAYEHHS 110 3aJAHHBIM KOHTYPHBIM 3HAYEHUAM O (a ), T, (0! ), (o (a )

u uo(a). Tlocne HEKOTOPBIX BKIJIAJIOK HAXOAUM:

e “cha -1 _
T e COS f3, + X, SIn f3)), <
() = | P chary —cos g, ICOSAT XS A), o < a

— QYo eXp(-a) +A(Y, COs B+ X, sin ), o>
2'1(05)2 —q(Y,Sin B, —X,€08 ), o,(a)=qYy,, Uy(ex)=0

Trae

asin asha
Xy = 2 y Yo= ‘ (12)
cha, —cos S, cha, —cos S

B cBs13m ¢ TEM, 4YTO INOCTOAHHAA BCIMYHMHA HC MOXECT OBITH pa3jIoKCeHa B MHTCIpal dDpre 0 KOOpAUHATC

O/ IPEJICTaBUM MCKOMbIE (DYHKIIMH HampspKeHUH ¢(Ol, yij )B BHJI€ CYMMBI JBYX OMIapMOHHYECKHX (YHKIHU

¢1(a1ﬁ) 1 ¢2((1,ﬂ)

#a, B)= ¢, B)+¢,(, B) (13)
Burapmonnueckux GpyHKuuio ¢1 (0! ) ﬁ ) MOJKHO IIPEACTaBUT B CIEAYIOLIEM BUE:
9 (a, B)=a(y,cos B+ x,sin B) (14)

Hewnz6exHyto ¢pyHKIHMIO ¢2 (a B ) npescTaBuM B Buzie nHrerpaina (6). [Tlocie ynosieTBopeHus rpaHuy-
HBIM ycnoBusiM (11) 1u1st 3HaYeHUH HEM3BECTHBIX HHTETPUPOBAHMS, TTOTYIaCM:



Slovak international scientific journal # 80, (2024) 37
A(t)A, (t) =25 (t)cos B,, B(t)A,(t) = 25 (t)cht(z + 3,)
C(t)A,(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, + 25 (t)cht(z + g, )tsh2t(z + S,)+ 2sin 3]
rae
E(t)z 2gasin te, LT(t oy, 1-2v 1 (16)

~ t{t? +1)(cha, — cos g, War /

- N2 1-v shtr

B ciyuae, ecu s touke @ =0, f = ﬂl IPHUIIOKEHA COCPEeJOTOUCHHas cuia P, To mpeesIbHbIM Hepexo1oM

Mojyvyacm:

P
S(t) = — ;
G() it2+1}_\}27z

U(t)

P 1-2v 1
2\27 1-v shtx

(17)

Beruncianm 3HauCHMS KacaTeNbHBIX HAIPSDKCHUH B YACTHOM CIydae IpH ﬂl =Uu, ﬂl =7 . lns cocpeno-

ToueHHOM cuin P mpuioxena Ha Geperax cerMenra [ = —7 , HOIYYUM:

e _n)1

P 1-2v y

=0 4da 1-v m;
Z\/EP 1-2v (a++a’—y?)(YJa+y—+Ja-y)

(18)

o (- 4

B = 8a

3akJ/ouenue:

PaccmarpuBaercs 1utockas 3amada ISl paBHOBE-
CHH HEOTPAaHWICHHOTO TEJa, COACPKAIIEro OTBEPCTHE
B BHJC CETMCHTA NMPU CMEIIAHHBIX TPaHUYHBIX YCIO-
Busx. [Ipu momomy QyHKIMH HaNpsKEHUH U HHTETpa-
noB @ypbe B BUIOU3MEHHON cucTeMe OUTIONSIPHOM KO-
OpIMHAT 3aJaya pemracTcs 3aMkHyTo. Kak BuUAHO H3
(18), B Toukax Y ==1a kacaTenbHble HANpsHKEHUS

HMEIOT 0cobeHHOCTh pu  f3, = 0 B mopsake 1/2, npu

p, = B Oopsanke 3/4.
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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 Nc_>mina| 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 m,,,q,Was calculated using the formula:

_ Tieq Mpack,i
Ty, = Hnpockt, (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; = Mgross,i — mpack 2

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

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

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

Xaad = 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 Xaqq, 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 (hominal 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 Krnom, @ T,g Xadd
Carrot puree for baby food “Bellakt” 100 45 95,5
Carrot puree for baby food “Fidget” 95 45 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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AHoOTaNis

VY naHiit cTaTTi pO3MIIAAAETHCS POJIb ABTCHTHYHUX TEKCTIB y (OPMYBaHHI MIXKKYJIBTYPHOI KOMYHIKaTHBHOT
KOMIIeTSHIII{ i1 9ac HaBYaHHSA iHO3eMHOI MOBH ¥ 3BO, aHami3yeThCs BAXKITUBICTh BUKOPUCTAHHS aBTCHTUIHUX
TEKCTIB y HaBYaHHI YUTaHHs, HABOAUTBHCA BU3HAYCHHS ITIOHATTSA “aBTEeHTHYHI TeKCTI/I”, ,I[OCJ'IiZl)KYIOTLCH nepeBaru
BUKOPUCTAHHS aBTCHTHYHHUX TEKCTIB ITi] Yac HaBYaHHA iHO3eMHOi MoBH ¥ 3BO. B cTarTi poOUTHCS BUCHOBOK, IO
BUKOPUCTAHHS aBTCHTUYHUX TEKCTIB JaCTh 3MOTY 3 OUTBIIOI0 e()eKTHBHICTIO 3IIHCHIOBATA HAaBYaHHS BCiX BHIIB
MOBIIEHHEBO]T IiSIITBHOCTI.

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.

KoaiouoBi ciioBa: iHo3eMHa MOBa, IIpoOLieC HaBUYaHHS, CTYJCHT, MDKKYJIbTYPHa KOMYHIKalis, MDKKYJIbTypHa

KOMYHIKATHBHA KOMITCTEHITisL.

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

nicative competence.

MiXKyJIbTypHAa KOMYHIKATHBHA KOMIICTCHTHICTD
— 11e 0/1Ha 3 0a30BUX KOMITETCHIII Cy9acHOTO (DaxiBIIs.

OBOJIOZIIHHSA MDKKYJIbTYPHOIO KOMYHIKaTHBHOIO
KOMIICTEHIII€}0 CTBOPUTH OCHOBY JIJISl PO3BUTKY mpode-
cioHaJi3My, MalicTepHOCTI (MOOUILHOCTI, THYYKOCTI /10
HOBHX CHTYyaIlilf) Ta mepen0avyuTh iHTETPAIiF0 0COOHC-
TOCTI B CHCTEMY CBITOBOI KYJIBTYPH.

VY KoHTeKCTi Tpo(eciiiHO-OpiIEHTOBAHOIO HaB-
YaHHs 1HO3EMHUX MOB MDKKYJIbTypHa KOMYHIKaTHBHA
KOMIIETEHIII - 1€ 3/aTHICTb OCOOMCTOCTI YCHIIIHO
3ailicHIOBaTH npodeciiiHe CIiJIKyBaHHS 3 MapTHEPaMHU
3 IHIIUX KpaiH Ha OCHOBI HasIBHUX CIEIiaJIbHUX 3HAHD,
YMiHb, @ TAKOXX BIIACHUX CTPATETii Ta yCTaHOBOK.

HeoOxigHot0 yMOBOIO aJsi yCHIIHOTO (opmy-
BaHHS MDKKYJIBTYPHOI KOMYHIKATHBHOI KOMIIETEHIIi{
TiJ] Yac HaBYaHHS 1HO3E€MHOT MOBH € 3HAMOMCTBO CTY-
JICHTIB 3 HaIllOHATBHO-CIIEII(PIYHUMH 0COOTMBOCTIMU
KyJIbTypH, MOBA SIKOT BUBYAETHCSI.

B ymoBax gedinury chijikyBaHHs 3 HOCISIMU 1HO-
3eMHOT MOBHM BUKOPHCTaHHS TEKCTIB 3 KYJIbTYPOJIOTi4-
HUMHU KOMIIOHEHTaMHU € CIIPHSATIMBOI0 MOXKJIMBICTIO
JUIsl CTBOPEHHS BiJICYTHHOI'O MOBHOTO COLIIOKYJBTYp-
HOTO CEepeOBUIIA.

ABTEHTHYHI iHIIIOMOBHI TEKCTH - II¢ CBOTO POIY
3TyCTOK KpaiHO3HABYOI, ITHTBOKPAiHO3HABYOI Ta KYJIb-
TYpOJIOTi4HOI iHpopMalii, OCSTHEHHS SIKOT CIIPUATHME
(OopMyBaHHIO MIKKYJIFTYpPHOT KOMYHIKaTHBHOI KOMIIe-
TEHIIIT TOr0, XTO HAaBYAETHCS ITiJ] 4ac BUBUCHHS 1HO3€-
MHOI MOBH. BOHM 03HallOMIISITH CTYZIEHTIB i3 KyJIbTY-
poOIo, 3BHUASIMH, CBATAMH (HAPOIHHWMH, PETITidHHIMH,
TPagUIiHHUMI) KpaiHH, MOBA SKO1 BUBYAETHCS; MEpe-
JayTh HAIllOHAJIBHO-CIENN(iIIHAN KOJOPHT 1 KyJIbTY-
PHO-TIOOYTOBI 0COONMMBOCTI KpaiHW, MOBa SKOi BUBYA-
€TBCSL.
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ABTEHTHYHI TEKCTH HE CTBOPIOIOTHCS CHELiAIbHO
JUISL THX, XTO BUBYA€ 1HO3EMHY MOBY, 1 B HUX HE pO-
OUTHCSI HABMHUCHOI CITPOOM BUPINTUTH KOHKPETHI Tpa-
MaTH4HI, JEKCHYHI a00 HaBYaIbHI 3aBIaHH.

AHali3 MOXXJIMBOCTEH BHKOPHUCTAHHS aBTCHTHY-
HHUX TEKCTIB y pi3HHX cdepax CHUIKyBaHHS BKa3aB Ha
ixHe (YHKIIOHATPHO-NIJIFOBE TPH3HAYCHHS — IOCH-
JIUTH KOMYHIKaTHUBHO-TII3HABAIbHY JisTIbHICT CTYICH-
TiB. ToOTO MparHyTH MakCUMalbHO HAOIN3UTH MTPOLIEC
HaBYaHHS 1HO3€MHOI MOBH JI0 IPOLIECY JKMBOTO CIIiJI-
KyBaHHSL.

AJKe aJeKBaTHICTh MIDKKYJIBTYPHOTO CILJIKY-
BaHHs mependavyae 3JaTHICTh KOMYHIKAHTIB BiJMOBI-
JaTH KOHTEKCTY Ta CHTYallisM CIUIKyBaHH:I, oOupa-
109 BiATIOBiHI BepOabHi Ta HeBepOaibHi 3ac00H B3a-
€MOJIi1, BU3HAIOYH ¥ 3aCTOCOBYIOYH Pi3HI IpaBmiIa Ta
CTpaTerii KOMyHiKaIii.

MiXKyIbTypHa KOMYHIKaIlisl — 11 aJIeKBaTHE B3a-
€MOpPO3YMIHHSI JBOX YYacHHKIB KOMYHIKaTHBHOTO
aKTy, 1[0 HaleXaTh 0 PI3HUX KyIbTyp. Pasom i3 Tum
MOHATTS “MIDKKYJIBTYPHA KOMYHIKaIlis” (1HIII TepMiHH
— IHTEPKYJIbTYpHA KOMYHIKallis, MyJIbTHKYJIbTYPHA KO-
MYHIKaIlisl, KPOC-KyJIbTypHa KOMYHIKAIifA), MiJ SKAM
PO3YMIIOTh CIIJIKYBAaHHS JIIOJCH 13 PI3HUMH KYJIBTYp-
HUMH BipyBaHHSIMH, OCBITOIO, IIHHICHUMH Opi€HTaIli-
SIMH, MaHEPOIO MOBEIHKU, HE MAa€ ChOTOJHI TOYHOI'O
BU3HAYCHHS, YMM CTBOPEHO MEPEIyMOBH IS TOTO,
mo6 JaTu Iie BU3HAYEHHS SIK CHHTE3 IOHATh “KyJIb-
Typa” i “komysikanis” [1, C. 202].

OT1xe, aBTEHTUYHUN TEKCT - OCHOBHUI CTPYKTYp-
HUI KOMITOHEHT HaBYAJbHUX MMOCIOHKKIB, KypPCIB 3 1HO-
3eMHHX MOB, SKHH HaJacTh MOKJIMBICTE HAHIOBHIIIE
PO3KPHTH HalliOHATbHI 0COOIMBOCTI KyJIBTYPH KpaiHH,
MOBa 5IKO1 BUBYA€ThCs. POOOTa 3 aBTEHTHYHUMU TEKC-
TaMM CHPHSITUME MiJABUIICHHIO IHTEPECY 10 BUBYCHHS
iHO3eMHOT MOBH, 3a0e3euyBaTuMe 3B’SI30K HaBYAIb-
HOTO MaTtepialy 3 peaJIbHIMH CUTYAIlisIM1, aKTHBI3yBa-
TUME aCOIliaTUBHY IaM’sITh 1 Mi3HABaJbHY MisIIbHICTH
TOTO, XTO HAaBYA€ThCA. BHKOpUCTaHHS aBTEHTUYHHX
MaTepialliB - OCHOBHHUH 3aci0 popMyBaHHS IHIIOMOB-
HOI KOMYHIKaTHBHOI KOMIETEHTHOCTI, 30KpeMa MIXKY-
JBTYPHOT, y POLIeci OBOJIOJIiHHS 3MicTOM Kypey [2, C.
385-386].

3riguo 3 Haykosismu [3, C. 304-306], aBTeHTHYHI
Marepianu 0a3yloThCsl Ha nepiokepeni. TekcTu mic-
TSATh TEPMIHOJIOT110, BUCTYNAIOTh 3pa3KaMi BUMOBH Ta
aKIEHTY 1HIIOMOBHOTO CIIJIKYBaHHs. BoHu OyBaroTh
PI3HMX THIIIB - )aPTH, XyI0¥KHI TEKCTH, [a3€THI CTATTI.
Jlo eQeKTHBHUX aBTEHTHYHUX MaTepialiB Halle)KaTh
ayIiOTEKCTH, BiIEOTEKCTH Ta aBTEHTHYHI TEKCTH MO0Y-
TOBOTO Ta Npo(deciifHOTO CIIpSIMyBaHHS.

ABTCHTHYHI TEKCTH, IO BMLJO BigiOpaHi BUKIa-
JladeM, 3 ypaxyBaHHSIM BIKOBHX 1 IICHXOJIOTIYHUX OCO-
OMMBOCTEH CTYAEHTIB, IaBAaTUMYTh CTy/AEHTAM Mate-
pias s po3ayMiB, BUKIMKAIOUH 3 IXHBOTO OOKY IeB-
HUU emoriiHuii Biaryk. becima abo muckycis mo
MPOYNUTAHOMY TIOKJIMKAaHI MOTHBYBATH CTYJEHTIB Bi-
JIbHO BUCJIOBJIFOBATH IyMKY IIPO MPOYUTAHE, AUCKYTY-
BaTH 1 1Ie 3a0€3MeYTh, B CBOIO YEPTy, YCHIITHUA PO3-
BUTOK KOMYHIKaTUBHUX HaBHYOK.

ITpn BinOOpy aBTEHTHYHHMX HaBYAJbHUX TEKCTIB
MOTPiIOHO TaKOXX 3BEPTAaTH yBary Ha: KpaiHO3HaBUYE Ha-

[TOBHEHHSI TEKCTY BiAMOBIIHOIO KYJIbTYPOJIOTIYHOIO 1H-
(bopMalli€ro; CTyMmiHb Cy4aCHOCTI i aKTyaJbHOCTI HaB-
YaJIbHOTO MaTepially, o MICTHTh KYJbTYpPOJIOTIUHY 1H-
(opmariiro; TUTIOBICTh OKA3aHUX Y TEKCTi (PAKTiB, sKi
SIBIITIOTH COOOTO THITOBI 03HAKH ITOBEIIHKHM Ta XapaKTe-
PHI pucH c1toco0y KUTTS MPEICTABHUKIB TOCIIIKyBa-
HOI KYJIbTYpH.

OTKe, i 9ac BHBYEHHS 1HO3€MHOI MOBHM, CIIiJ
BUKOPHCTOBYBATH aBTEHTHYHI TEKCTH BIIIOBIIHO 10
PIBHS BOJIOAIHHS iHO3€MHOIO MOBOIO Ta BiIIOBIJHO 10
iHTepeciB cryaeHTiB. [Ipu perynspHii poboTi 3 aBTeH-
THYHHUM MaTepiajioM, CTyICHTH CTalOTh OLIbII BIIEBHE-
HUMH Y CBOIX MOBHHUX 31I0HOCTSIX.

Ane cryzneHTam, siKi MalOTh MOKJIMBICTb YMTATH
HeaJanToBaHl aBTEHTHYHI TEKCTH MOBOIO OpHUIiHAIY,
MoTpiOHa MIATPUMKA Y BUTJISII TOSCHEHb, KOMEHTApIB,
BIIPaB, SIKi JaIyTh 3MOTY INIMOIIE TPOHUKHYTH B 33 1yM
aBTOPa, BUSIBUTH OCOOJIMBOCTI HOTO CTUITIO, IPABHIIBLHO
IHTEpPIIPETYBaTH 3MICT 1 CBOEPIAHICTD TOTO YH IHILIOTO
TEKCTY.

dopMyBaHHsI HABUYOK I BMIHb HaBYaHHS Pi3HUM
BUJIAaM YUTaHHS Oyne 371HCHIOBATUCS IUIIXOM BHKO-
HAHHS B3a€MOIIOB’SI3aHMX 1 B3aEMOOOYMOBIICHHX Pi3-
HOACIIEKTHUX BIIPaB i3 BpaxyBaHHAM crieliu(iku aBTe-
HTMYHUX TEKCTIB: JOTEKCTOBI 1 BJIaCHE TEKCTOBI
BIIPaBM PELENTUBHOTO XapakTepy; PpEeNpOoayKTHBHI
BIIPABH, METOIO SIKHX € TBOPYA PEKOHCTPYKIIiSI TEKCTY 1
MATOTOBKA 0 HWOTO BIATBOPEHHS; PENpPOIYyKTHBHO-
MPOAYKTUBHI BIIPaBH, CIPSAMOBaHI Ha (HOPMYyBaHHSI
YMiHB BecTH OeciTy, OlocepeIKOBaHy TEKCTOM; IIPOLY-
KTHBHI BIIPaBH, CIIPSIMOBaHI Ha aKTHBHE BUKOPHCTaHHS
HOBUX MOBHHX 3aC00IB y CHUTYyalisiX, HAOJIKEHUX JI0
aBreHTHuHUX [4, C.180].

[TuraHHIO aBTEHTUYHOCTI TNPUAULUIA  BEJIHUKY
yBary sik iHozemHi (X. Yignoycown, JI. Jliep, X. Xan-
¢denn, K. Mopoy, . HeyHep), Tak 1 ykpalHChKi BYEHi.
CyyacHi METOJUCTH BHCIIOBIIOIOTH pi3HE CTaBIICHHS
JI0 BUKOPHUCTAHHS a[allTOBaHUX TEKCTIB Ha 3aHATTAX 3
1HO3eMHO{ MOBH.

Cepen ykpaincekux pocmigaukiB [Ipokom 1.,
Kirypa I'. mocmimxyBanu ¢popmyBaHHS mpodeciitHoro
MOBIICHHSI CTYACHTIB-MEIUKIB Ha OCHOBI ()aXOBHX TEK-
ctiB; 3aroposus O., Jlyrosa T., Muxaiintok M. po3riis-
JIaJTM aBTEHTUYHHUH TEKCT, K HEBI €MHHH KOMITIOHEHT
(hopMyBaHHS KOMYHIKATUBHOI 1HIIIOMOBHOT KOMITCTCH-
il CTYJIEHTIB 3akiaaiB BUIOI oceitw; Aumpyma FO.
BHUCBITJIIOBaB POJIb 1 0COOIMBOCTI BUKOPUCTAHHS aBTe-
HTUYHUX TEKCTIB B yMOBaX MyJIbTHIIHIBaJbHOTO HaB-
4yaHHS aHrIidchkoi MoBw; ['puaseBa H., 3yesa 1. ocmu-
CIIIOBAJIM YMTAHHSA SIK 3aci0 pOpMyBaHHS MOBJIEHHEBOT
KOMIETEHI[I NpW BHWBYCHHI IUCIMIDIIHH “‘[HO3eMHa
MoBa 3a npod. cnpsmysannsam” [5, C. 213].

BueHi BuALIAIOTH HACTYIHI KpUTEPii aBTEHTHYHO-
CTi TEKCTy, a caMe: BUKOPUCTaHHSI aBTECHTHYHOI JIeK-
cuKH, (pazeosorii; afeKBaTHICTh MOBICHHEBUX 3aCO-
0iB, IIT0 BUKOPHCTOBYIOTHCS B 3aIIPOIIOHOBAHIN CUTYya-
1ii; MIPUPOIHICTH IIPOIIOHOBAHUX CHUTYaIliif;
Bi10OpakeHHSI 0COOJIMBOCTEH KyIbTYPH Ta HAIlIOHAb-
HOT MEHTaJILHOCTI HOCIiB MOBH; iH(popMaIliiiHa Ta eMo-
[iffHa HACHUYEHICTh, 8 TAKOXK: (DYHKIIOHAJIBHICTH, SKa
TIPUITYCKA€ CIIBBiIHECEHHS TEKCTY 3 BU3HAUEHOIO Che-
POIO CHIUIKYBaHHS, JJIs AKOI BiH € JOCHTb perpe3eHTa-
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TUBHHM; CUTYaTHBHICTb, SIKa O3Ha4Ya€ MOTEHLIIHY KO-
PEJSALiI0 TEKCTy BIANOBIIHO J0 KOHKPETHOI CHTyaril
CITIIKYBaHHsI, KOTpa IMITYETHCSI B MPOIIECI HABYAHHS;
TEMATHYIHICTB, SIKa 03HAYA€ aJJeKBAaTHICTh TEKCTY 3MicC-
TOBHHM AacIIeKTaM IIPOTpaMH; BiOOpaXeHHS cydac-
HOTO €TaITy PO3BUTKY MOBH, III0 O3HAYa€ HEOOXITHICT
BUKOPUCTAHHS aBTEHTHYHUX TEKCTIB, SKi (PYHKIIOHY-
IOTh B yMOBaX peajbHOI KOMYHIiKaIlii; HACHYEHHS TIPO-
(eciitHo-3HauyIMMHU (paKTaMu, 110 Mepeadavae HasB-
HICTh EKOHOMIYHUX peatiii B aBTEHTHYHOMY TEKCTi Ta
BizloOpaxkae XxapakTepHi 0COOIMBOCTI MOBJICHHEBOT MO~
BE/IiHKH, 0€3 3HAHHSI SIKNUX HEMOXKIIMBA KOMYHIKaTHBHA
JUSUTBHICTB Cy0’ekTiB HaBuaHHs [6. C.32].

BitumsHsHI Ta 3apyOiKHI TOCTITHUKA TaKOX BU-
IUISIOTHh KIJIbKA BHMIIB YUTAHHS aBTEHTHYHUX TEKCTIB,
IO CHOPHUATHMYTh PO3BUTKY HEOOXITHHX HABHYOK
CHPUIHATTS, aHaTi3y iH(QOpMAIlii Ta iHTepIIpeTarii: 9u-
TaHHSA JUIS IBUIKOTO 03HAHOMIICHHS, YUTAHHS I PO-
3YMIHHS CyTi, ¢ 3aBJaHHA - OTPHMAaHHS 3araJbHOTO
YSBJICHHS TIPO TEKCT, BU3HAYEHHS HOTO OCHOBHOT 171€f;
YUTAaHHS AJIs1 3YUTYBaHHS IEBHOI 1HYOPMALIiT; YUTaHHS
JUIS PO3YMIiHHS, L0 OPIEHTOBaHE Ha PO3YMIHHS IOB-
HOT'O 3MICTY TEKCTY Ta HOTO MMOJAJIBIIOI0 OCMUCIICHHS,
BUKOPHCTOBYEThHCS MiJ 4ac pOOOTH 3 PI3HUMH THUIIAMHU
TEKCTIB, 30KpeMa, i Yac poOOTH 3 aBTCHTHIHUMU JTi-
TepaTypHUMH TEKCTAMH.

Otxe, YnTaHHS MOBUHHO OyTH HE TUIBKH JUIS BU-
KOHAHHS HAaBYAJIHHOTO 3aBAAHHS, a M JUIA OTPUMAHHS
HeoOXigHo1 iHpopMarii Ta s 11 moJaTbIIOr0 BUKOPH-
CTaHHS.

CTyZAeHTH NMOBUHHI HE MPOCTO YHUTATH TEKCT 3a-
paay HaBYAJIBHOTO 3aBJaHHS, a Ha OCHOBI IPOYHTA-
HOT'O IOBUHHI HABYUTHUCS POOUTH BUCHOBKH III0/10 OCO-
6muBOCTEH KyNnbTypH, MOBa SIKOT BUBYAETHCH.

[MoTpiOHO TakoX BiIMITHTH 0a30Bi BMIiHHS, SKi
HEOOXiHI 1711 €PEKTUBHOTO YUTAHHS ABTCHTUYHHUX Te-
KCTiB 1HO3€MHOI0 MOBOIO: IFHOpPYBaTH HENOTPiOHY Ta
BHOKPEMITIOBATH TMOTPIOHY CMHCIOBY iH(OpMAaIiio;
YHUTATH 3a KIIOYOBUMH CIOBaMM; MPAIIOBATH 31 CJIOB-
HHKOM; BHKOPHCTOBYBAaTH KOMEHTapi, IO 3ycTpida-
IOTBCS B TEKCTI.

Mo>kHa TakoX 3a3HaulTH, IO Ha MTOYATKOBOMY
eTarni y BUBYCHHI 1HO3eMHOT MOBU HaHOLIbII 3aTpeOy-
BaHUMH OyJyTh aBTEHTHYHI MaTepiaju: HEBEIHKOIO
00CsIry; 1110 MalOTh TEMaTHKY, aKTyallbHY JAJIsl 100y TO-
BOI Ta COLIaNbHO-KYJIBTYpHOI chep CHUIKYBaHHS; IO
300paXKy0Th KOMYHIKaTUBHI CUTYallii, THIIOBI JJIs I10-
OyTOBOT Ta COIIAILHO-KYJIBTYPHOI Cep CIiIKYBaHHS,
MICTSITh MOBJICHHEBI (DOPMYJITH, THITOBI IS BUPasKEHHS
TaKAX KOMYHIKATHBHHUX IHTCHIIH, SK 3HAHOMCTBO,
NPUBITaHHSA, TPOIIAHHSA, BHOAueHHs, 3roja, 3ampo-
IIEHHS, TPOXAHHS, IIPOTIO3HIIisl, OLIIHKA; IO OIHUCYIOTh
NIepeBaKHO KOHKPETHI NpeMETH, 0CO0H, Jii.

VY3araipHIOIOYHM BCE BUIE3a3HAYCHE MOXHA 3pO-
OWTH BHCHOBOK, 1[0 BUKOPHCTAHHS aBTEHTUYHHX Ma-
TepiaiiB y HaBUYaHHI 1HO36MHOiI MOBH HE TLIHKH MOX-
JIMBE, aJie i peKOMEeH /I0BaHe, OCKUJIbKH JI03BOJISIE: 3210~
BOJIFHUTH HaBUYalbHI MOTPEOM CTYyIEHTIB, HAAATH IM
MOJKJIMBICT CTATH CHPAaB/i KOMIIETEHTHIMH B iHO3EM-
Hilf MOBI; CTUMYJIIOBaTH OCOOMCTY MOTHBAIliI0; 3a0e3-
MEYUTH TaKui HEOOXIAHUH MCUXOJIOTIYHUI KOMPOPT 1
BIIEBHEHICTb.

BukopucTaHHs aBTEHTHYHOTO MaTepialy Ha 3a-
HATTAX 30arauyBaTUME IIPOLIEC HAaBYaHHS 1HO3EMHOI
MoBU. Hacamrepen 30iIbIINTHCS MOTHBAISL O BH-
BYCHHS 1HO3€MHOI MOBH, IO HE MEHII Ba)KJIMBO IS
TIOJIIIIEHHSI pe3yNIbTaTy CTYACHTIB y BUBUCHHI iHO3e-
MHOi MOBHU. CTYAEHTH, YUTAalOYN TEKCTH, IO IX IiKaB-
JATH, PO3MHPIOBATHMYTH CBilf CIIOBHHKOBHII 3amac i
Ji3HAIOTHCA PO BUKOPUCTAHHS NIEBHOI JIEKCHKH B KOH-
TEKCTi TOi 4¥ 1HIIOT peanbHOi cutyanii. Tak BOHH roTy-
BaTHUMYTHCSI JI0 peajibHOT KOMYHiKaIlii.
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HaHHaﬂ CTaThs MOCBAIIICHA PACCMOTPECHUIO HpO6J’IGM npenoaaBaHd MHOCTPAHHOTO A3bIKa CTYJACHTAM MEAUN-

IAHCKOI'0 YHUBCPCUTETA.

OtMmeuaeTcsi, YTO HECMOTPS Ha TO, YTO HHOCTPAHHBIH S3BIK — HETTPOPHUIMPYIOIIUH IPEIMET CPeIH KIMHIYE-
CKHX, TIPETIOIaBaTelIb MHOCTPAHHBIX SI3bIKOB CTaparOTCsl BCSYECKH 3aMHTEPECOBATh Oy IyIIMX Bpadeil B €ro usy-

YCHUU U HpeO,ZlOJ'IeHI/II/I pr):[HOCTefI B OTOM HpOL[eCCG.
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.
KoaioueBble ciioBa: HHOCTPaHHBIN S3bIK, 00y4eHHE, MOTHBALHS, YCOBEPIIEHCTBOBAHHBIC BUABI U ()OPMBI pa-

6O0THI, COITMOKYIBTYPHAsT KOMIIETCHIIHS.

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

tence.

B nacrosimee Bpems HaOmoqaeTcst pocT HHTEpeca
K U3YUYCHHMIO MHOCTPAHHBIX S3BIKOB. YCIIOBHUS COBpE-
MEHHOCTH TIPEABSBISIIOT Bce Ooiblme TpeOOBaHUS K
BIAJCHUI0O MHOCTPAHHBIM S3bIKOM. BrajeHue wuHO-
CTPaHHBIM S3bIKOM HEOOXOMMO ISl KaXK10r0 00pa3o-
BaHHOTO YeJoBeKa. YesloBeK ¢ BRICIINM 00pa30BaHNUEM
JIOJDKEH MMETh BBICOKHH yPOBEHBb NMPO(heCcCHOHATHHON
MOJTOTOBKH, YMETh OOIIaTHCS HA HHOCTPAHHOM SI3BIKE,
Kak B OBITOBOH 00J1acTH, TaK M B MPO(EeCCHOHATBHOMN

cdepe. 3HaHWE HMHOCTPAHHOTO $3bIKA CHOCOOCTBYET
MOBBILIEHUIO YPOBHS MOJIOAOIO CIIELIMAIUCTA, YCIEXY
B KaphepHOM POCTE, TIOMOTAET IT0JIb30BATHCS 3apyOek-
HBIMH MCTOYHHKaMH HH(popManmu. Kpome Toro, BbI-
ITyCK JIEKapCTB B €BPONEICKUX CTpaHaX JOBOJIBHO 4Ya-
CTO TpeOyeT IepeBoia HHCTPYKIHHA K MEMKaMEHTaM C
HMHOCTPAHHOTO (Jallie BCEro ¢ aHTIIMHCKOT0 Ha PYCCKUH
S3BIK MUTH Ha a3epOaiKaHCKUH).
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CTyZmeHThl NOCTYMalT B MEAMIMHCKUI YHHUBEp-
CHTET C pa3HbIM YPOBHEM 3HAHUH 1O MHOCTPAaHHOMY
S3BIKY ¥ C Pa3HBIM OTHOIICHHEM K €ro H3y4YeHHUIO, YTO
B OIPEZEIEHHOI Mepe OCIIOXHsIET paboTy mpernojasa-
Tensi. CIIO)KHOCTh 00yUYeHHUsI B MEJULIUHCKOM BY3€ 3a-
KJII0YaeTcsl B TOM, YTO CTYAEHTHI 3arpyKeHsl npodu-
JMPYIOIIUMH MPEMETaMH, TAKUMH, KaK aHaTOMHS, T'H-
cToJiorusi, OUONOrusl, HOpMalibHask (PU3HOJIOTHS U T.1I.
MHocTpaHHBIH SI3BIK OHU CYUTAIOT BTOPOCTENEHHOM
JUCUMUIUIMHOM. Bonbpmias 4acTb CTyAEHTOB CUMWTAET,
YTO MHOCTPAHHBIN S3bIK M HE HY>KEH 1 HE IPUTOJUTCS
B JanpHeHmed mpodecCHOHaIbHON AeATeNbHOCTH.
be3yc10BHO, NMEHHO TaKHe CTYJEHTHI OCOOCHHO HyX-
JIAfOTCSl B TOBBIILICHUN MOTHBAIMU K U3YYECHUIO MHO-
CTpPaHHOTO s13bIKa. POpMUpPOBaHUE MOTHBALMH B 00Y-
YEHHH HMHOCTPAaHHOMY SI3BIKY IpEArojiaraeT rOTOB-
HOCTb CTYJECHTOB K BBINOJHEHHUIO Pa3IMYHOrO poja
yIpaXHEHUH, K OCBOEHHMIO HOBBIX BHIOB (opMm pa-
0O0TBI, JanbHelIee yCOBEpIICHCTBOBAHIE paHee OCBO-
CHHBIX. B opraHmzanuy mo3HaBaTEIbHOU NESTENbHO-
CTH CTYJCHTOB IJIABHBIM ICHCTBYIOIINM JIUIIOM SIBJISI-
ercs  TperojaBaTeNb.  3ajadya  [perojaBaTens
MHOCTPAHHOTO S3bIKA 3aKJII0YAETCS B CO3JaHUHU yCIIO-
BUIl IPAKTHYIECKOTO OBJIAACHUS S3BIKOM IS KXKIOTO
00ydJaemMoro, mog00pKe TaKUX METOJOB 00yUEHISI, KO-
TOpBIE MO3BOJMIN OBl KOXKAOMY CTYJCHTY NPOSBUTH
CBOIO aKTHBHOCTb U CBOE€ TBOpYecTBO. OUeHb Ba)KHO
BKJIFOYHTH CTYJIEHTOB B CAMOCTOSTENBHYIO y4eOHYIO
ACATCIBbHOCTD I JOCTHIKCHUA TMOJIOKUTCIBHBIX PE-
3YyJbTATOB B U3YUCHUU NHOCTPAHHOT'O A3bIKa B TCUCHUN
BCETo Kypca oOydeHus. Vcxons u3 ombita paboTHI CO
cryzneHtamu | Kypca Bcex (akyJIbTeTOB, MOKEM Tpes-
JI0XKUTb, YTO CIEAYET YACTATh OOJbIIe BHUMAaHUS 00y-
YESHUIO ONPEECICHHBIM BHIAM PEUEBOH JIEATENbHOCTH,
TaKUM, Kak paboTa ¢ yCTHBIMH TeMaMH M I'paMMaTH-
KOH.

Ha 3ansartusx mo HWHOCTPAHHOMY SA3bIKY MBI YJI€-
jsieM OOJIBIIIOE BHHUMAHHE ITOBBIIIICHUIO MOTHBALIUN
CTY/ICHTOB-MEJIMKOB MNPO(eCCHOHANBHOM JIesITeNbHO-
cti. OCYLIECTBISIETCSl MEpexoJi OT H3y4YeHUs] HHO-
CTPAHHOTO s3bIKa (KaK y4eOHOH MUCLHUIUIMHBI) K €ro
MPAaKTUYECKOMY MPUMEHCHHIO B MPO(ECCHOHATBHBIX
[eJsX. DTOr0 MOKHO JOCTHYb IIyTEM COBEPILIEHCTBO-
BaHMS HaBBIKOB M YMEHHH BCEX BHIOB UTEHHUS, a TAKKE
HaBBIKOB M YMEHHH HaJOrMYeCKOr0 W MOHOJIOTHYe-
CKOT'O BBICKa3bIBAaHMSI, YMEHHUS BecTH Oeceqy Mo TeMa-
THKE, KOTOpast peycMOTpeHa yueOHbIM mraHoM. O0-
CYXJICHHE MEAMIMHCKMX TEKCTOB Ha aHIJIMHCKOM
sS3bIKe, TakuxX, Kak ‘“Measles”, “Scarlet Fever”,
“Septicaemie”, “Fractures”, “Altherosclerosis” u T. 1.,
3¢ GEKTUBHO CIIOCOOCTBYIOT peasin3aliy 3a1a4 o0yue-
Hus. Mcnone3yemslilt yueOHBIH MaTepuan Oepercs u3
HAyYHO-TIOMYJISIPHON METUITUHCKON JuTepaTypsl. CTy-

JIEHTHI JENA0T MPE3CHTAlNH, MUIIYyT pedepartsl, BBI-
crynatot Ha KoHpepeHiusax CHO mno akTyanbHBIM Mpo-
61eMaM MeUIMHBI.

B mpenogaBanuy MHOCTPaHHOTO SI3bIKA OOJIBIIOE
3HaUYeHHEe HeoOXOIUMO NMPHUAABATH JIMHTBOCTPAHOBEI-
YeCKOMY HaIllpaBJICHUIO: 3HAKOMUTH CTYJICHTOB C KyJIb-
TypOM CTpaHBI U3y4aeMOTO SI3bIKa, MOBBIMIATH UX COLH-
OKYJBbTYpHYIO KOMIIETEHIMIO, YUTaThb U aHAJIU3UPO-
BaTh TEKCTHI O MEIUIITHCKOM 00pa30BaHUH, O CHCTEME
3IpaBOOXpAaHEHHS B CTPaHE H3Y4aeMOTO s3BIKa
(National Health Service).

Bce BeImenepedncieHHBIE aCIEKTHl CBSA3aHBI C
pELIeHnEM TaKOM BaKHOM 3a7jauH, KaK MOBBILIEHUE MO-
TUBAIlMM CTYJEHTOB MEAMUIHCKOIO YHHBEPCHUTETAa K
podeCcCHOHANBHON AEATEIBbHOCTH U ITPOQecCHOHab-
HOMY CaMOCOBEpPILIEHCTBOBAHUIO.

3Ha4YUTENbHOE 3aTPYJHEHUE y CTYAEHTOB BBI3BI-
BaeT paboTa Co CrelHaIbHOW MEUIMHCKON TEPMHHO-
Jorueil n abOpeBHaTypamH, KOTOpbIE 4acTO 0003Ha-
YaroT Ha3BaHM MEAUIUHCKIX TPOLEAYD.

TpynHOCTH IEepeBoa METUIITHCKOTO TeKcTa 00y-
CIIOBJICHBI C HaJMYUeM OE39KBHBAJICHTHOW IJIEKCHKH,
T.C.0TCYTCTBHE COOTBETCTBUS B S3BIKEC JEKCHUCCKHX
€IMHUII.

Cpenn TEpMHHOB, HCIIONB3YEMBIX B MEAWIMH-
CKOM JuTeparype, MOAABIAIONIEEe OOJBIIMHCTBO CO-
CTaBJIAIOT TCPMHUHBI, 3AMMCTBOBAHHBLIC U3 JIATUHCKOT'O
A3bIKa. DTH TEpPMUHBI TaKXe JIe)KaT B OCHOBE COBpE-
MEHHOH (hapMaKoJIOro-pelenTypHON JIEKCUKH, KOTO-
pBle CO37al0T TPYJHOCTH B IEPEBOAE MEIUIMHCKUX
TEKCTOB.

OCHOBHOW HeNbI0 OOYUYCHHS SI3BIKY CTYICHTOB-
MEIWKOB SBISCTCS KOMMYHHKATHBHAS AEATCIHHOCTH
HA U3yYaeMOM SI3BIKE B pPaMKax M30paHHOH CHeHab-
HOCTH, 2 IMEHHO YMCHHE OOIIAThCA Ha TEMEI IO CIIie-
OUAFHOCTH, BOCIIPUHUMATh, YATATh WU MIOHUMATD JIH-
TepaTypy MO CIENHAIBHOCTH, Y4aCTBOBATh B JHAJIOTE,
BOCHPOU3BOAXUTHL NPOYUTAHHOC.

O0s13aTeNbHBIM CIIOCOOOM O0YUESHUS SI3bIKY SIBJISI-
eTcs Auajor. Poib uamoros, yCKOPSIOUINX Pa3BUTHE
YCTHON peuyu CTYJIEHTOB, HUCKIIIOUMTENbHA. becenbl,
JAraJioru, poJICBbBIC UT'PBI U T.4 MOXXHO pacCMaTpUBaThb
KaK CaMyIo BaXXHYIO (DOpMy aKTHBHBIX METOJIOB 00yde-
HUS SI3BIKY, T.K.00yUCHHE BEJETCS HE TOJIBKO B PEXKAME
MPEeToIaBaTeIb-CTy ICHT, HO U MEXKy CAMUMHU CTYICH-
TamMH. B mpormecce muUamoroB CTyICHTHI 3HAKOMSTCS C
Pa3roBOPHON pedblo, JIyUIlle OCO3HAIOT MPAKTHYECKOEe
YHOTpeONIeHHE HM3YYaeMBIX TPAaMMAaTHYECKHUX KaTero-
pui, IpOYHEe yCBAaUBAIOT TUIIMYHBIEC PEYEBBIE MOJIEIIH.

Cnucok 1uTepaTypsl
1. Bopucenko MN.A., YBaposa U.B. Pors motu-
BallMM B W3YYEHUH MHOCTPAHHOTO SI3bIKA B HES3BIKO-
BoM By3e. Kazanckas Hayka, Ne4, 2016, ctp.65
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AHoOTaNis

VY cTynii nmpoaHanizoBaHO 3MiHM MOBHOI ITOBEAIHKN YKPATHIIIB 1 TBOPYOT IHTSTINeHINT IMi/T 9ac MOBHOMACIITA-
OHOI pOCIHChKO-YKPaiHCHhKOI BiHHH. PO3IIISHYTO COMiabHO-TICHXOJIOTIYHI MPUYHHH MEpexoay abo Hermepexomay
MOJIO/IUX JIIOJIeH 3 POCIMCHKOI MOBU Ha yKpaiHChKY. Pe3ynbTaTé NOCHIPKEHHS CBi4aTh, 110 YKpaiHI Mmoyaiu
BIZIMOBIISITHCS BiJl YChOTO, 1110 TIOB’13aHO 3 POCI€I0, 30KpeMa it MOBH 4epe3 4iTKe CHPUHHSATTS pOCiiicbKOi MOBH SIK
MOBH Bopora. MoBHa cuTyailis B YKpaiHi BCi pOKH HE3aJIeKHOCTI 0yJ1a JOCUTh CKJIQJHUM SIK JIIHTBICTUYHUM, TaK
I MOJNITHYHUM NHUTaHHSAM. [licias moYyaTky MOBHOMACIITAOHOIO BTOPTHEHHS I OIJBIIOTO 3arOCTPEHHS Ta
€MOIIHHOr0 KOMIIOHEHTa HaOyB PO3MOALT YKpaiHIIB 3a JOMIHaHTHOIO MOBOM. Jlo Gokycy yBaru ykpaiHCBKUX
HAYKOBIIIB TPOMaJISTHA YKpaiHU 3 MEPIIOI0 POCIHCHKOI0 MOBOIO MOTPAILISIIOTH HEYACTO, Y OUIBIIOCTI JIHTBICTHY-
HUX TIpalb KOJIETH JIMIIE KOHCTATYIOTh (DAKT, Mo OibINe JItoJel modJaid BBaKATH YKPAiHCBKY CBOEIO PiTHOIO
MOBOI0. MiX CITIOCTEPEKESHHSIMH TOTO, KA MOBA € PiTHOIO, a SIKY HOCIi BAKOPHCTOBYIOTH Y IIOBCSKACHHOMY JKHTTI,
a60 odimiiHUX cepax, Meo BiIPI3HAETHCS 1 Ha IIe BAPTO 3BEPHYTH YBary. 3a3Ha4eHO, IO Y KPH30BUX CUTYAITisX,
OJTHUM 3 TIPOSIBIB SIKUX € BilfHA, MOCIIIFOETHCS POJIh MOBHU SIK YAHHHKA HAIliOHATBFHOI KOHCOMIAIi1, Mipria po3-
ME)XYBaHHS Ha «CBi-4yxuii». CaMe iHTerpaTHBHO-O3HAYyBaJlbHa (DYHKINS YKpalHCEKOI MOBH BHMIILIA Ha IIe-
penniii mian y 2022 p. 3ayBaxeHo, 110 YKpaiHChKe CyCIIBCTBO Ha TJIi pociiickkoi arpecii nmounHae Oiiplie po-
3yMITH 3HaYCHHS 3aXHUCTY JepKaBHOT MOBH sIK YMHHHMKA Oe3reku iepxkaBu. BogHouac pociiickka MOBa, 3auina-
I0YMCh JJIsl TIEBHOI YaCTUHM YKpaiHILIB 3ac000M KOMYHiKalii, ()akTU4HO TepecTana OyTH Ui HUX MapKepoM
HaI[lOHAJTLHOT 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 KyJIbTypa, iHpOopMallifHui
MPOCTip, MEAIHHUKH.

Keywords: full-scale invasion, russian aggression, Ukrainian culture, information space, media people.
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Beryn. Bigomuii BucHiB BumaTHoro ¢inmocoda
Cokparta «3aroBopu, mob s Tebe MmoOaduB» HABITH
Kpi3b BIKH HE BUTPATUB CBOI'O iICTHHHOT'O CEHCY, aJlKe,
CIpaB]Ii, IK OM MU HE HaMarajiucs 10aTu mpo CBiil 30B-
HIITHIHA BUTJISLI, OTOUYBaTH ce0e Pi3HUMHU IpeIMeTaMu,
CTBOPIOBATH JJIs BCIX 1JIF031I0 LIOAO CBOro o0pa3y Ta
HallUX €CTETUYHHX CMaKiB, ajle MOBa CKa)Ke MpO HacC
yce Te, SIK MU BOJIOJIIEMO MOBJICHHEBHM arapaToM Ta
BMi€MO ce0e TpUMATH Iepe1 ay IuTopiero, HabaraTo 0i-
JBIIE CKaXKe IIPO HAC, CKAXKE OCHOBHE — XTO MH €, SIKOTO
poay-TuieMeHi.

[Ticns movaTky MOBHOMACIITAOHOTO BTOPTHEHHS
me OUTBIIOTO 3aroCTpeHHS Ta EMOINHOTO KOMIIO-
HeHTa HaOyB pO3IO/IUT YKpaiHI[iB 3a JJOMiHAHTHOIO MO-
Boo. Jlo okycy yBaru ykpaiHChbKHX HayKOBIIIB rpOMa-
JSIHN Y KpaiHu 3 MepIIoro pociiicbKo0 MOBOIO MOTpar-
JSIFOTh HEYacTO, y OUIBINOCTI JIHIBICTUYHHUX Ipallb
KOJIETH JIMIIE KOHCTAaTyI0Th (haKT, 110 Olble Jirojei
MOYaJIH BBAXATH YKPATHCHKY CBOEIO PIJHOI0 MOBOIO.
Mix crnocTepeXeHHSIMH TOTO, sIKa MOBa € PiIHOIO, a
AKy HOCIi BUKOPHUCTOBYIOTH y MOBCSKICHHOMY JKUTTI,
abo odimiitHEx cdepax, ACMO BiAPI3HAETHCS 1 Ha IIe
BapTo 3BEpHYTH yBary [3].

006’ €KTOM JOCTIKEHHS € TOCTPE MOBHE IMUTAHHS
TiCJIS TOBHOMACIITAOHOTO BTOPTHEHHS pocii 10 YKpa-
THY, MpeAMeT AOCTiTKeHHsI — 0COOJIMBOCTI BUKOPHC-
TaHHS PiTHOT MOBH, IEPEOCMHUCIICHHS CBOTO KYJIBTYP-
HOTO KOPIHHS Ta CBOET HAIlIOHAIBHOT 1ICHTUIHOCTI.

AKTyaJlbHiCTh NPONOHOBAHOI TEMM IIOJIATAE B
TOMY, 110 HEOOX1JHO OIIMUPIOBATH 1 TIOHOCUTHU yKpaiH-
CBKY KYJIbTYpY, a0COJIIOTHO MOBHOIIHHY KyJIBTYpY, 1O
HaWIMPIIMX KT HApOXLy, aJUKE BiX I[OTO 3aJEKHUTh
MaiOyTHE Hamoi He3ajekKHOI 3a3HaueHa akTyalbHa
npoOyieMaTHKa € HOBOIO Ta HEIOCTaTHHO BHUBUCHOIO 1
TOMY MOTpeOye MOJATBIINX (HaXxOBUX CTYIIH.

MeTo10 CTATTIi € OCMHUCIIEHHS MPOOIeMH (yHKITI-
OHYBaHH$ YKPaiHCHKOI MOBU Ta YKPalHCbKOI KYJIbTYpHU
B iHpOpMaliiHOMY MPOCTOPI HAIIOI AEp)KaBU B YMO-
Bax MOBHOMACIITAOHOI POCIiiChKOi arpecii mpoTu Yk-
paiHu.

AHaJi3 nocaimkens i myoikaniii. 3ificHO0 M
aHaJi3 OCTaHHIX MyOJiKalid, y SKHUX 3all04aTKOBaHO
PO3B’si3aHHS BKa3aHOi NPOOJIEMAaTHKH, MH MOXXEMO
CTBEepIKYBAaTH, IO MpodiieMa (yHKIIOHYBaHHS yKpa-
THCHKOI MOBH B yMOBaX IMOBHOMACINTA0HOI arpecii po-
cii mpotn YKpaiH! y KOHTEKCTi PEBAHIIICTCHKOT MOJTi-
THKH KPeMJISt 010 YKpaiHu i yKpaiHIIIB CTa€ BaXIIM-
BUM O00’€KTOM HAyKOBHX JOCIi/KeHb. Bapro
BIZI3HAYHUTH BaXIIMBY MOHOTpadito BiZloMOi MOBO3Ha-
Buili C. €pmorenko. «MoBa i yKpaiHO3HABYHIA CBITO-
TJIsA», X0ua BoHa Oyna ompumonneHa e y 2007 p.,
ase mpoOJIeMH, AKi TaM BUCBITIIOBAINCS, aKTyaJIbHi i B
et gac [3].

Barato yBarm npupiise BIpoBaKEHHIO yKpaiH-
CHKOi MOBH B COLOTYMaHiTapHy cdepy Ykpainu IH-
CTHUTYT yKpaiHcbkoi MoBu HAH Ykpainu mix kepiBHH-
ureoM I1. I'puneHka. Y 4YHCICHHUX Mpansx Ta iH-
TEpB’I0 BiH OOCTOIOE BaKJIMBICTH (YHKIIOHYBaHHS
YKpaiHCHKOI MOBH SIK JIepKaBHOi. 30KpeMa, BiH 3a3Ha-
yae: «He3Baxkarouu Ha TEMITH 1 He3Ba)XkKalOuu Ha €Tallu,
MpOIIeC YTBEP/UKEHHS YKpaiHChKOI MOBH, BHU(POPMY-

BaHHS YKPATHOIIEHTPU3MY 1, 3pEIITO0, IPOTIEC BiTHOB-
JICHHS YKPATHCHKOTO 00NMMY4st YKpaiHu, CIIpaBXHbOTO
YKpaiHCHKOTO 00JIMYYsl — L€ ITPOLiec He3BOPOTHIN» [3].

YIIOBHOBa)KEHUH 13 3aXMCTY JlepKaBHOi MOBH T.
Kpeminp [6;7] pmocmimkye mpoOIeMH TEPeXomy
POCIfICEKOMOBHUX TpOMaJsiH YKpaiHU Ha yKpaiHCBHKY,
JIHTBOIMIY Ha THMYacOBO OKYIOBaHUX TEPHUTOPIAX
VYkpainu. Ha iioro gymMKy, ToJOBHUM YHHHHKOM 30€pe-
JKEHHS 1 pO3BUTKY MOBH € 3aCTOCYBAHHS 11 y IIOACHHIH
KoMyHikarttii [7].

B. Jluzanuyk BHBYa€E TPOOJEMH PO3BHTKY,
(yHKITIOHYBaHHS 1 YTBEp)KCHHS YKPAaiHCHKOI MOBHU B
ycix cdepax Ykpainu. JJocmigHuk 3a3Hayae, 1Mo po3-
MOBJISITH YKPaiHCBHKOIO — I1€ TOJITHYHA Oe3reka, ajpke
KpaiHa-arpecopka pocist BIIKpUTO 3asIBJISIE, 110 BBAXKAE
CBOIMH «COOTEYICTBIHIKAMI» BCIX THX, XTO PO3MOBIISIE
pociiicekoro, 00 3a clOBaMM IyTiHa «poOCis 3aKiH-
YyETHCS TaM, JIe 3aKIHIYEThCS pociiickka MoBay [8].

JI. MaceHKoO y cBOiX JOCIIDKEHHSIX MPUALIISIE OC-
MHCJICHHIO TPOOJIEeMH JBOMOBHOCTI B YKpaiHi. 30-
KpeMa, BOHA 3ayBaXKye, IO TaKa CHUTYyallid 3a3BHYail
CKJIQIAE€THCS B KOJOHIAMBHIN KpaiHi, K e TParmIocs
B YKpaiHi, KOJIM YKpaTHIli 3MYIIeHI OYJIH OTTAaHOBYBATH,
KpiM piTHOI MOBH, POCIHCEKY, TOMY ITaHIBHa MOBa KO-
JIOHI3aTOPiB TIOCTYNOBO TepedHsia Bci  (QyHKITT
YKpaTHChKOT, 1 3pelTol HaMaranacs il acUMIJIIoBaTH
nosxicTio [10].

O. Marsiiluyk 3a3Hauae, 10 B yKpaiHIIB 3MiHH-
JIOCSI CTaBICHHS JI0 POCIChKOI MOBH, TOMY IO BOHHU
Nepe)KUBAIOTH BiliHY, B sIKii Ha 1X Hanaia came PO, ne
JFOM KOPHUCTYIOTBCS POCIHCHKOI0 MOBOIO. Tomy st
YKpaTHIIiB IIe MOKe OyTH JTy’Ke 4y>KHHHE B IICUXOJIOTI4-
HOMY CIIPHHHSTTI, Ta Jy>Ke NPUHIUIIOBE MUTaHHSI — 3
rpoMaasHcbkoi  mosuimii.  JlocmimHWIS — TPOMOHYE
3aMICTh HEHABHCTI 10 POCIHCHKOI MOBH IUICKATH JIIO-
60B 10 yKpaiHCHKOi MOBH, J0JTy4arO4yHCh 10 MEPeITiKy
CreliaibHUX pecypciB B IHTEpHETI, sIKi IOMOMOXYTb
MOKPAIIXUTH YU TOJIETIIUTH TPOLEC BUBYCHHS YKpaiH-
ceKkoi MoBH [12].

Bukiaan ocHoBHOro Matepiany. Ypawii 24 jio-
Toro 2022 poxy Bci YKpaiHIi IPOKUHYJIUCS B HOBOMY
CBITI. Y CBITI, Jie OyJI0 30BCIM HE OUEBH/HO, SIKE MiCIe
BiITAK Y HOBOMY YacOIPOCTOpi TOCiTaTUMe YKpaiH-
ChKa KyJbTYpa, SIKIIO BOHA MIe OyAe KOMYCh ITOTPiOHA.
VYTiM, 1OBOJII MIBHKO HAIa KyJIbTYpa aJanTyBanacs i
MoKa3alla CBOIO TOTpPiOHICTB: Haguxana JKUTH,
OcIHiByBaJla HOBUX I'epoiB, a TO i POCTO Jonomaraia
30upatu rpoui s Tepodoporu. OnHAK y i€l amanra-
uii Oysa i cBOS IPMXOBaHa IMiJBOHA Teyisi, aJKe BCi
nonepeaHi KOpYIIiiHI CXeMH TeX He3abapom repe-
JALITYBAJIKCS IiJi HOBY CHTYyaIllo, a Jig4l KyJIbTypH
YCBIIOMMIIH, IO IXHS POCICEKOMOBHA TBOPYICTH Te-
mep y>ke He BCiMa CIIpUUMAETHCS 13 3aXBAaTOM, a 9acTo
HaBiTh CHpUIIMAaEThCs BifBepTO BOpoke. ToX HOBI
Yyacu MoTpedyBaiM pIlIydnx HiH: ykpaiHi3yHcs abo
reTh 3i cuenn! [pucTocyics abo Bimgail cBidd 3010THI
MikpodoH!

VT1iMm, ykpaiHCbKa KyJIbTypa, SIK 1 iHOI Tairysi
HaIIoro OyTTs, IONIPHY BCi HOBI1 BUKJINKH, HiSIK HE MOXKE
1Mo30yTHCS JUISHOK 3 MYTHOIO BOJIOIO, TIO SIKiH mani
KypCyIOThb HaTXHEHHI MipaTH i B AKii Majo HE IiJIo-
JN0OOBO BEJEThCS Te, IO BUAAETHCS 00OpYIKaMHU
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pI3HOTO CTymeHs Hempo3opocTi. Hampukiax, Hampu-
kiam 2022 poxy MiHicTepcTBO KyJlbTypH Ta iHGOp-
Marriinoi monituku uepes A1 «llentp 3axucry ingop-
ManiiHoOTo POCcTOpy YKpaiHu» i3 6,4 MIIH I'PH Ha JPYK
KHIDKOK (16 BUIaHb NEPEMOXKIIB MHCTELLKOTO KOH-
Kypey «KHura a7st 3MilHeHHS HalliOHATBHOI €THOCTI»)
TPEeTHHY Bij 3aranbHOi cymu (2,1 MJIH IpH) Bimnaio
XapKiBCbKOMY BHIaBHUITBY «Doiio». Bumaakosicts?
BimbImicTh KypHAJICTIB Tak HE BBaXKae. A HEII0IaBHO
3’sicyBanocs, mo MIHKYJIbT 3aTBEPAMB BUIATH KOM-
naHii TeneBexydoro IOpis TopOynoBa «IIpoToTnm
TIponmakmay 33 MIH rpH Ha 3HIMaHHS 24-cepiifHOTro
cepiary «CMT Iarynemnsy. CkaHaan micis 1oro OyB
taku. OHaK e, yMOBHO Ka)Ky4H, BUIUMa YaCTHHA MY~
THOI BOJIM, 1HIIIE X — II€ T€, K JCSIKI Halli Jis4i KyJb-
TYPH CHIIKYIOTHCS 3apOOHMTH COOI SIK HE BEJIMKI IO,
TO O0Jall MPUIHATHHUN CTAaTyC Ha TeMax MaTpioTU3MY,
BOJIOHTEPCTBA H 3arajioM yKpaiHCTBa, SIKi CTaJIU JKHT-
TEBO BAKIMBUMHU IiJ1 yac BiiHU. [{e BiM4yTTs TOTO, 0
KOH FOHKTYpa 3MiHMJIACS, & KBOTH AJIS1 YKPaiHChKOMOB-
HOI IPOIYKIii po3mupunucs. ToMy i BUHHKAE ITUTKOM
MPUPOJIHE TIPAarHEHHS POOWTH IIOCh, IO BiIIOBiga-
THME cborodacHoMy GopmaTy, TpHUHAWMHI 3a
30BHIIIHIMM O3HAKaMH BIANOBIZHOCTI, KOJH BIKE
BHYTpIlIHI (IUpa Bipa B T€, IO TH CITIBAEIT / TOBOPHII
/ nunren) nech 3a0apUInCs.

Y Korocb I¢ BUXOIUTH 30BCIM HEHOJIYro i
Heumpo (sik y Iorana 3 Horo micHero «BonoHTep»), y
Korock — Tpoxu kpaite (six y Ceprist baOkina, sikoro Bce
K TIOCTIHHO KPHUTHKYIOTh 32 TacTpOJi 32 KOPJOHOM i
JIy’Ke TIOCepeTHi, ale akTyaibHi mmicHi). Jlemo Jyerme
TAM, Yy KOTO B perepTyapi OyiM TicHI HE TIUIbKH
pocilickKkoto, a i ykpaincskoro. Ckaximo, Tina Kapoin
mie 2021 poKy ocTaTOYHO 3p0o3yMiJia, KyAH BiTEp IMeE,
BHITYCTHBIIN IUIMHA YKPaiHCHKOMOBHHH aibOoM «Mo-
JI0J1a KPOBY, IO Ao il 3MOTy Bike Y BepecHi 2022-ro
opraniuHo 3acmiBaru «BinbHi. Heckopeni». bo x ua-
CTO II€ BHJAEThCS HY IPOCTO HENPUXOBAHO MO-TPH-
CTOCYBAHCBKH BIiJl THX apTHUCTIB, SKi Nepea TUM pe-
TEJIbHO OMHMHAJIM BChOTO YKPaiHCBKOTO, SIK YOPT Jia-
nany. Sk-ot y Bumaaky xepcoHus Makca bapchkux,
SIKAHM Yepe3 MICSILIb MICIs TParidHoro JIFOTOTrO 3aIKcaB
CBOIO IIEpIIy MICHIO yKpaiHChKor «byne BecHa». bo x
BUJAETHCS, MO TIIBKU IYTiH MOXE 3MYCHTH JCSIKHX
BHUKOHABIIIB IIEPEHTH HA YKPATHCHKY.

Komyck s curyamiss B3araii cTaja IPHBOJOM
«IIOCTaTH 3 MEPTBHUX» 31 CTAPHIMH XiTaMH B HOBOMO/IHI
YKpaiHCBKI psimu, sK, Hampukian, rypty AVIATOR,
10 MIBUJIEHBKO TIepeKIIaB CBill ctapuii «ienesp» 2006
poky «Bo3Bpamaiics», BumycTuBmu ioro 2023 poky
sk «[loBepraiicsi». | npaBmy kaxyTh: sikOM Bci 3apa3
y3sUTUCS TIEpepOoOUTH CBOT CTapi NUISITepH Ha HOBHMA
MOBHHI J1aJl, TO XiT-TIapaju B Hac OM MPOCTO 3Jjiama-
JHCS B Takol «JeramizoBaHOi Hoctaubriiy. Cepen
CHIBaKiB i CIIBAa4OK, SKi, ONPH OYpXJIMBHH iCTOpHY-
HHH MIPOLIEC, TAKH 111e HE BCTHUIJIM BUIACTH 3 MEAIHHOTO
HEeOyTTs, OaraTo MPUKIAIIB TaKOI aanTalii 10 HOBHX
o6craBuH. Hanpuknan, MONATIK 3po6us «Mokpy» 3
«Mokpoii», a Hacrs KameHCbknx, 1o Tex paHimie
npaloBajga BUHATKOBO 3 POCIHCHKOMOBHMM KOHTEH-
TOM, HE TaK JaBHO Ha BHCTYNax IodYajia CIIiBaTH
YKpaiHCBKOIO CBOIO MicHIO «YepBoHe BHHOY». | wacTo B
KOMEHTapsX IiJ [UMH HOBUHAMHU HOBTOPIOETHCS TE

caMme cakpaMmeHTalbHO-puTopmdHe: «lle gymoBo, ame
qOMY BiJpa3y He MHCaTH YKPaiHChKOI0?».

3ipku 1 31pOYKH, SIKi IO TOTO PATICHO «CIiBaIU
pOTOM»  pOCIHCBKOIO,  KHHYJUCS  HaBlepeiiMu
yKpaiHizyBarucs (1 Xxaif Taka TBOPYICTh 3A€0LIBIIOTO
BHJIA€THCS IS0 KOMIYHOI0), 5K 1 IEBHI MeIilHI 0c00H,
IO @K IHYTHCS BECTH TOKIIOY YKPATHCHKOKO (Xapak-
TepHui npuknan — «Jlopocni niBuata» €ppocuHinoi Ta
ITonsxoBoi). Ile HaBOAWTH HA BHCHOBKH, IO TEpe-
B3yBaTHCA — TO IiJla HAayKa, i He BCIM BOHA JA€THCA.
A0 X, sIK KaXXyTh y Hapo/li, Hayka He ie 10 Oyka.

[Ticas mroToro 2022 poky mepes NeBHUM CETMEH-
TOM HOMIHAJFHO YKPaiHCBKOI KyJBTypH TIIOCTaJIa
HaraJibHa rmorpeda ajanTyBaTUCS W HE TBOPHTH «MO-
BOIO OKYIaHTa», MO0 3MOITH 3apo0JiaTH Ha TOIe-
penHbOMY DiBHI B HOBHX peaJlisiX 1 30BCIM HE pO3ry-
OWTH CBilf IMIJIXK, a TO ¥ 3MyCHTH 3a0yTH PO CBOXO IO~
TIepeiHIO JII000B 10 pociiickkoro puHKY. [loku mo ne
BIA€THCA 31 3MIHHUM YCITIXOM, @ 4acOM 1 30BCIM KeTl-
ceKko. I nexomy, sk Tii ke CeiTiani Jlobomi, ckaxkimo,
MpaBjAa JIoci 04i KoJie, i BOHA KUJAEThCS HA JTIBYMHY,
[0 HaBaXKMJIACSA BKA3aTH CIIBaYIli, 110 B XapKoOBi i He
MicIe.

[Ipuragyemo, sk 2014 poky 1 «mpoOiemar
TITBKMA  3apoJUKyBajlacs, 1 HAWPO3YMHINI TOYaJIH
3MIHIOBATHUCS III€ TOJMI, & TaKi, sK, Hapukiaa, [puHa
binuk, mwe 2015 poky MOIiM CKpYIIHO MOKAJITHCS B
PI3HHX Telenporpamax, 1o XHUTH CTaJI0 BaXXKO, 00 He
noractpomoemt y Kpumy un PO.

[Micnst 2014 poky BinOyBcs 3arajbHO BU3HAHUIMA
OyM yKpaiHChKOTO KHUTOBUIaHHS. HUHI 5k MOXxHa 00e-
PEKHO CKa3aTH PO MO3UTHUBHUM, Xal SK TUBHO IIe 3BY-
YUTh, BIUIMB [TOBHOMACIITA0HOTO BTOPTHCHHA Ha
YKpaiHCBKy KyJNbTYpy, IO OOOB’sS3KOBO Oyme [o-
CIDKEHUH y HaHOmmkdIoMy MaiOyTHhOMY. OmHak
yKe 3apa3 MPOCTEXKYETHCS TIEBHA KOH IOHKTYpa, KON
JesKi SBUIA B Halllil KyJIbTypi MOXXHAa Ha3BaTu
YKpaTHCbKUMH pa/liie 32 MOBHUM YMHHUKOM YU TpoMa-
JTHCTBOM TBOPIIB, aHIK 32 YHHHUKOM TanaHty. | jge-
JlaJTi BayK4e CTAE PO3PI3HUTH, KOJIH 1€ BiJaHa MOy JIsI-
pu3allisi pigHOTO, a KOJM — MPOCTO HaMaraHHs 3apo-
Outn Ha TOMy, IO Ma€ KOJOCAJIBHUHA 3amuT Yy
CHOTOHIINIHIX CIOKUBaYIiB.

3BiCHO, HEMa€ HIYOTO TOTaHOTO B TOMY, 100 Tie-
peKiIagaTH CBOi POCICEKOMOBHI MICHI YKpPaiHCBHKOIO.
3perroro, 1e 301TBIIy€e YacTKy YKPaiHCEKOMOBHOTO B
«OlLTOMY» IyMi HAIIOTO CYCHIUTBCTBA. Taki TBOpH
BHUTICHSIOTh TPOAYKIIIO, 3pOOJICHY «MOBOIO Cycima-
arpecopay, 3aiiMarouu Tak 3BaHy CEPEIHIO MOJIHIIIO Ce-
PEeIHBOCTATUCTHYHOTO  CHOXKMBAaya,  3alOBHIOIYN
Hillly, y sIKiil paHille [aproBaia BUHATKOBO i Oe33acTte-
PEIKHO POCIHCHKOMOBHA TOIICa (SKIIO B3STH L€ CIOBO
K MeTa)opy 4Oroch HaJTO MOUIMPEHOr0 Ta HU3BKO-
SIKICHOTO).

CuiibHa 1 KOHKYPEHTHA KyJIbTypa — [Ie He TaK Ta,
B SIKi{ € IHTEJIEKTyallbHa BUCOKOYOJIa MPOJIYKIIis, SIK Ta,
B SIKI MacoBa KyJbTypa € BJIACHOIO, TOBOPUTH CBOIM
TOJIOCOM 1 HE XOJIUTh Y HaiiMu 10 pocisH. [Toku mo, xai
SK TIPUKPO, KaszaTH, HANpHKIaJ, Npo MOMYJSIpHY
YKpaiHCBKy MY3UKY, III0 Ma€ AIHCHO CBITOBHH piBEeHBb
MaHCTEepPHOCTi, 3apaHO, XO04a TaKOro CTae aenaii
Oimpmme. Tok Xo4eTbes BipHTH, MO W TYT KiJIBKICTB
PaHO UM MI3HO Mepeiie B SIKICTh, a MOKH II0 HAC Mae
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TimUTH 00Mal Te, IO HAIIi Telle- Ta pagioeTePH CTaIH
«BUIITHEBO-COJIOB 1HI» (POpPMaIIbHO, TOX 1 3MICT TEX
Ma€ TIOCTYNOBO MOJIMIIUTHCSA, 00 X yce mMae OyTH
Vkpaina [5].

[TpoxpemiTiBCbKI Mejtia MOUTUPHIIM T3y, Haue YK-
paiHCBKI AITH «CTPAXKIAIOTh» BiJl TOTAIBHOT yKpaiHiza-
1ii. Y MOBIIOMIICHHSX MUIIYTh, IO JITH B YKpaiHi «HE
XOYyTb» BHBYATH YKPAlHCBKY MOBY 4Ye€pe3 «TOTaJIbHY
yKpaiHi3amito» cycminecTBa. ToOTO aBTOpH HAaTsAKa-
0Tb, 1[0 OCBITAHU 3yMHCHE 3MYIIYIOTh IIKOJISIPiB BUB-
YaTH YKpaiHCBKy MOBY, a Ti TIpy4alThcsi. Y
myOumiKamisx HaBOAATH IU(pH, HIONTO HACKIIBKHU Bif-
COTKIB BUBYEHHS YKPaiHCHKOI MOBH 3MEHIIMIIOCS, Ta
MiICYMOBYIOTh: «yKpaiHILIIB 3MYLIYIOTh HOPUHATH B
KyJIbTYypY, aine iM 1ie He noTpiOHo». Ha miaTBepmkeHHs
TaKoi Te3H MPONAaraHAMCTH IMOCUIAIOTHCS Ha MaTepial
(paniysskoi razetu Le Monde.

@akruexkepn VoxCheck onpamtoBanu keiic i
BU3HAUMIM, 0 B Matepiami Le Monde menmiiHUKU
CHpaBIi MUNIYTh MPO TOTIPIICHHS 3araJbHOTO PIiBHS
3HaHb B yKpaiHChKuX IiTed. IIpmumHOIO 11bOr0 BOHH
Ha3BaJIM POCIMCHKY arpecito, HoBHOMAacIITaOHE BTOPT-
HEHHS 1 aTaky Ha IIUBLTBbHY iH(pPacTPyKTypy, 30KpemMa
oOcTpinu Ik 3a TOTOMOTOI0 3BOPOTHOTO TOMIYKY B
Google daxiBmi 3HalIIIM MaTepial i JOAATKOBO HOTO
MpoaHaji3yBagu. Y HbOMY BKa3aHO, 10 57% BUYHMTEIIB
CIIOCTEPIraloTh MOTipUICHHS 3HaHb Y4HIB 3 YKpaTHChKOT
MOBH, 10 45% — 3HIWKEHHS MaTeMAaTHYHUX HABUYOK,
10 52% — iHO3eMHHuX MOB. J[OIIKiIbHA OCBITa TAKOX
Mae rpo0seMu: OJIM3bKO %3 iTel JOIIKIIBHOTO BiKY HE
BIIBIAYIOTh Caloukd. Y TpHGPOHTOBHUX 30HAX IIA
midpa craHoButs %. IlocunaroTecst B Marepiayi Ha
npecpeniz FOHICE®, y sixkoMy 11i 1aHi HABOJAATE.

[pote Hi FOHICE®, Hi xxypHamicT (ppaHIly3bKOi
ra3eTd HE 3BHHYBadyBaJH y TaK 3BaHIM «TOTaJIbHIH,
MPUMYCOBIiH Ta HACHIFHHUIBKIH yKpaiHizamii». Lle mpo-
CTO BHTaJIKa NpOIIaraH/UCTiB, SIKi BUPIILININ 3MaHIIy-
JIIOBATH JAHUMM Ta TIOSICHUTH, HIOWTO HiTH Tpyd4a-
FOTHCSI BUBYATH MOBY, X04a I1e a0COIFOTHO He Tak. Taki
dpu — 1e pesynbraT arpecii pocii nmpotu Ykpainu,
II0JICHHUX OOCTPLJIIB MUPHUX YKPATHCBKUX MICT, KpH-
TUYHOI Ta UUBLILHOT iHGpacTpyKTypH. [neTses npo Te,
10 YKpaiHCBKi AITH HE 3amepedyoTh BUBUECHHS pe-
METIB, HE BUCJIOBIIIOIOTH IIOBCIOTHOTO HE3a/I0BOJICHHS,
a pocisl MepenIKokae IXHhOMY SKICHOMY HaBYaHHIO, 1
JIOKa30M 116010 € nociimkenas Big IOHICED.

[MpumipoMm, mpomaraHaucTé Opexayy, IO BOHHU
obcTpinmsmu HiOuTo 6a3y mmciokanii 3CY y PomHax.
Hacnipaspi e BUsiBUIIacs 3arajibHOOCBITHS 1IKoJa. | 3a
pesyiabTatamu aTaku aponamu Shahed 3aruHysno 4o-
TUPH JIIOJMHM: JUPEKTOPKA HIKOJIM, 3aCTYIHULS M-
pexTopa, cekperapka ta 6idmorekap. Ha MmomeHT BiTy-
4yaHHA OE3MUJIOTHUKA Y IIKOJIi IepebyBaiio 19 ocBiTsH.

«JlerekTop  MeZia»  CHUCTEMHO  JOCIIJUKY€
pociiiceky nesiHdopmamito B yKpaiHCBKOMY Ta
POCIHCHKOMY CETMEHTaX COIMEepexk. 3a Iei yac Jo-
CJIITHUKU POCIHCHKOI TpONaraHAd BH3HAYWIN, IO
BIHICHKOBHMM oOIlepalisM pocii Maike 3aBXaH Iepemy-
10Th iH(popMauiiiHi omepanii. Hampuknan, mid mpo
«BOCEMb JIET», SIKMH MMOYai MOLIMPIOBATH JI0 HOBHO-
MacImTabHOTO BTOPTHEHHS pocii B YKpaiHy.

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

YCTAaHOBM 4YacTO TOB’SI3aHi 3 HACTYIIOM BiCHKOBHX
pocii. ToOTo kpeMib roTye iHpOpMaIiiiHe Ta BipTy-
albHEe TJIO Ui CBOIX omepauid, y ToMy 4Mcii i
BOEHHHMX 3JI0YUHIB. OJIHUM 13 TaKUX 3JI0YHHIB € JAEHOP-
Tallis i He3aKOHHE BCUHOBJICHHS YKpaiHCHKUX iTell y
pociiicbki ponunu. Jlo motoro 2022 poky B iH(Op-
MaliiHOMY ITpocTopi Maike He pikcyBaiu iHpopmarii
PO TPUMYCOBE BHUBE3EHHS JMiTeH 3 OKYNOBaHHX
YKpaiHCBKUX TEpUTOpiH g0 pocii. HaToMmicTs i3 mep-
[IUX MICSIIiB BEJIMKO1 BIHHU i 3JI0YNHH TTOYaTH PiKCy-
BAaTH B Pi3HUX MicTax, sKi 3arapbamna pocis. Tomy «/le-
TEKTOP MeZia» BUPIIINB TOCTIAUTH, SIK pOCIHCHKA IIPO-
marasga BBeNla iHQOpMaLilfHy MIATOTOBKY IO IIHOTO
3JI04MHY, a TaKOXK — sIK iHOPMAIHO MiATpUMYE Ta
MIpocyBae #oro 3apa3s [2].

«/lerexTop Meaiay poaHaizyBaB Maike J1eB’ITh
THCSY JIONHCIB Y POCIfiCKOMY Ta OKyHauiifHoMy cer-
MEHTax TeJerpama, siki Hajgamu kommanii LetsData i
Semantrum. [lix pociicbKMM CErMEHTOM MaeMO Ha
yBa3i JOIMUCH IPO]iIIiB, CTOPIHOK, TPYII Ta KAHAIB, SIKi
po3TamioBaHi B pocii a00 BKa3aJm cBOIM MiCIIeM po3Ta-
uryBaHHS pociro. [1ix okymaniiHIM cerMeHTOM MaeEMO
Ha yBa3i TPyNH Ta KaHAJH, TCOJOKALIEI0 IKNX BU3HA-
YeHO K YKpaiHy, TaK i pociro, OJfHaK iXHS aBAUTOPISA —
THMYaCcOBO OKYITOBaHi YKpaiHChKi TEPUTOPIl.

OTOX NMOBHOMACIITa0HE POCIMChKE BTOPTHEHHS
aKTHMBI3yBaJlo Mpolec yKpaiHizauii. YkpaiHChka MOBa
NOCTYIIOBO TIOYMHAE JIOMiHYBaTH B THX peErioHax
(ITliBmens Ta Cxim Ykpainun) i chepax (HedhopmanbHe
CNUJIKYBaHHs, npodeciiiHa 3alHATICTb, BipTyalbHUH
MPOCTIp), Ie TPUBAIHI Yac He MociIaia MpoBiTHUX T0-
SULIH.

MacoBuii BUMYIICHUH BUi3/] YKpaiHCHKUX IpoMa-
JITH 32 KOPIOH ICTOTHO TOYKBAaBHB iHTEpEC iHO3EMIIIB
JI0 BUBYCHHS YKpaiHChKOI MOBH — 3a KiJIbKa MICSIIIB
ICIIS POCIHCHKOI arpecii BOHa cTana OIHIEI0 3 TOMy-
JSIPHUX €BPOIMEHCHKUX MOB. BiZ4yTHO i BUIIHUBCS
pEeHUTHHT yKpalHChKOT MOBHM Ha CBITOBOMY PiBHI.

JlonaTKoOBUM KaTayi3aTopoM PO3BHUTKY Ta 3pOc-
TaHHS TMPECTHIKHOCTI YKPaTHChKOI MOBU € BHYTPIIIHS
mirpamis. L{if MeTi TakoXk Cciyrye iMIuieMeHTaris
YKpaTHOLIGHTPUYHHUX TPOMAJCHKUX  IHILIATUB Ha
KIITANIT THX, SIKi 3peali3yBajii HU3Ka yKPaTHChKUX 3a-
knaaiB Buioi ocsit (3BO).

3aBISIKM MO€HAHHIO 1HCTPYMEHTAIbHOI H CHM-
BONIbHOI (eTHOimeHTH]IKaiHOT) QYHKIH nepkaBHA
MOBa € TIOTY>KHMM 3aco00M 00’€IHaHHS JIIOAeH y
CIIFHOMY HalliOHaJhbHOMY nomi. Ha BimgMmiHy Big MOB
MEHIIINH, MOBa JIeP)KaBOTBOPYOI0 HApOLy — HE TIIBKU
ineHTH(IKaTOp €THOCY, a il elIeMEHT KOHCTUTYLIHHOTO
Jany Kpainu i odiuiitnnii Mapkep ii JepkaBHUX KOp-
nowis [1].

OHUM 3 HAMBKITUBININX 3HAPSIH 3a0€3MeUeHHS
MOBHHUX IIpaB HalliOHAIBHOI CIIIJIBHOTH € CTaTyC MOBH.
Bin mMoxxe OyTH odiuniiHMM (3aKOHOIABUO 3aKpirie-
HUM), HamiBOGINIHHIM 1 HEO(PIIHHUM (3BUYAEBHM).
Odiuiiinuii craTyc — Kareropiss iCTOPHYHO-CUTYa-
THBHA, 110T0 MaloTh He Bci cydyacHi MoBu. Dopmais-
Horo odimiiiHOro crarycy He MaloTh, HalpHKIAZ,
yecbka MoBa B Yexii, aHrmiiicbka B BenmukoOpuranii i B
CIIA, nmimenpka moBa B ®PH, rpempka B ['pemii,
yropceka B YTOpIIHHI, iTamiiceka B ITamii, mBenceka
B IBerii. OcobnuBe 3HaYSHHS Ma€ CTATyC JAEePKaBHOL


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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a00 o¢iliiiHOT MOBH € TaM, ¢ € MPOTUOOPCTBO MOB, Y
SKOMY CTaTyC BHCTYIIA€ BaKJIUBUM peryistopom [13].

30KkpemMa, MBOTOPIYHE COIIOJIOTIYHE ONHUTYBAHHS
nocnigauipkol arenuii Info Sapiens miareepano 3mi-
I[HEHHs MO3MLiH YKpaiHChKOi MOBHU. 30KpeMa, 3a Horo
pe3ysbTaTtaMH, yIpoaoBXK POKY BiffHM 4acTKa yKpaiHo-
MOBHUX 30inbmIIacs Ha 16% — 3 46% y motomy 2022
p. 1o 62% y ciuni 2023 p. | HaBmaku — 3a LeH nepion
YacTKa POCIMCHBKOMOBHUX YKpAiHINB 3MCHIIWIACS 3
26% no 13% [2].

VYkpaincbka MOBa HaOyBa€ MOMYJSIPHOCTI TAaKOX B
iHTepHeT-TIpocTopi. Jlo mpHKiIamy, OHIAH-Oipka
Freelancehunt manamryBana BiacHHMi CepBic TakuM
YMHOM, [0 YKPaiHCHKOIO BiIKPHBAETHCS Oy Ib-sIKa I10-
IIyKOBAa CTOPiHKA AJIsl KOPUCTYBauiB 3 YKpainu. 3a iH-
dbopmMarriero pecypcy, 4acTka (QpuiIaHCepiB, sKa 0
BiliHM oOHMpala yKpaiHChKY MOBY, KOJIMBANAcCs B MeXax
11-30%. ITicnst pocificbkoro BTOpPTHEHHS Lieil mokas-
HUK Bupic 10 96% [4].

Crarucruka, sIKy MU 100a4nIn MHHYJIOTO POKY 1
BOTOPIY, TOBOPHUTH TIPO TE, IO MepeBakHA OUTBIIICTH
rpoMajasH YKpaiHH Todala CIIIKyBaTHCS YKpaiHCh-
KO0 MOBOIO 200 MPOJOBXY€ CIIKYBaTUCS yKpaiHCh-
KOIO MOBOIO 1 JIOBipse i 5K AepkaBHiit MoBi. Tomy 11e
CIpaBIi BaYIINBI iICTOPUYHI POKH. SIK YIIOBHOBa>KHUH
i3 3axucry xaepxasHoi MoBH T. Kpeminp mpomoBxye
CTOSITU Ha CBOEMY: YTBEPIXKYEMO, PO3BUBAEMO, JIOTIO-
MaraeMo B ONIaHyBaHHI YKpaiHCbKOT MOBH, 1, 3BUYaliHO,
BTITFOEMO BCi HEOOXiJHI MEXaHI3MU Ui MOKapaHHS
MOPYIIHHKIB [6].

[Ifono mpakTHYHOTO BUKOPHUCTAHHS MOBH: YU
CTali YKpaiHIli OLTbIIe TOBOPUTH YKPAiHCHKOIO B TO-
Oyti Ta y mpodeciitniii chepi? Sk B Moxere Ie
ouinutu? Crpasa B TOMY, III0 3aCTOCYBaHHS 3aKOHY HE
TOIMINPIOETECS Ha c(epy NMPUBATHOTO CINJIKYBaHHS, a
TaKOX Ha peJiriiHe )XUTTA. AJle 3a pe3yabTaTaMy Ipo-
BEJICHUX JOCIIDKeHb, 1HINIHOBaHUX CHiabHO 3 Jep-
JKABHOIO CITY)KOOI0 SIKOCTI OCBITH, MOOAYMIIH, 1[0 YUM
Kpallle CIUJIKYBaHHS BJOMa MK OaTbKaMu 1 IIKOJIS-
paMu, TUM Kpalluii piBeHb ONAHyBaHHS JEpPKaBHOIO
MOBOIO ITiJ1 4ac 0CcBiTHROTO mporecy [9].

Takox 0aThbKM HAIOJSTAIOTh HA TOMY, L0 BOHH
3alliKaBJICHI Y pO3MHUPEHH]I MEpexi MOBHHX KypCiB, Ki
Oynu 6 JOCTYITHI B MiCIIX IXHBOTO MIPOKUBaHHS. J{iist
TOro 100 BIOCKOHAIIOBATH CBOi HABHYKH, Kpalle
CHIIKYBaTHCS YKPaiHCHKOKO 31 CBOIMU JIiTBMH, i TAKUM
YHUHOM BIUIMHYTH Ha MOBHY CHUTYAIIil0 B 0araTbox ce-
pax CyCIiNBHOTO KHTTS. ViaeThes i mpo ocBiry, i mpo
cdepy 00OCIyroByBaHHs, aJDKe L€ OJHA i3 HalyXH-
BaHILIMX 1 Hali3aTpeOyBaHimmx chep.

Tako 11 TMHUTaHHS KOPUCTYBaHHs IHTEPHET-pe-
cypcamu. [lo J{us ykpaincekoi moBu 27 xoBTHS 2023
POKY pa3oM i3 [HCTUTYTOM KOHTEHT-aHaJIi3y ONPHITIOA-
HEHO pe3yJbTaTH JOTPUMAaHHS MOBHOTO 3aKOHO/aB-
cTBa y cdepi MeJia: B colialbHUX Mepexax YKpaiHCh-
KOT MOBHM CTaJO CyTTE€BO Oiiblle, 1 BikOBa KaTeropis
THUX KOPHCTYBauiB, SIKi BIAJAlOTh IepeBary yKpaiHCh-
Kilf MOBI, CTaJa, HAIIEBHO, HAWMOJIO/IIIOK. YKpaiHCh-
Kol MOBM 3Ha4HO OibIlle B iHCTarpami, B TBITTEpi, y
(eticOy1i, y TemerpaMm-kKaHaiax, B iHITUX MOMYJISIPHUX
Mepexax. ToMy MOKHA 3 YIIEBHEHICTIO CKa3aTH, IO
yKpaiHChKa MOBa CTaJia IIaHIBHOIO, ajie e He 03HAYae,
1o OMTBY 3a YKpaiHChKY MOBY B YKpaiHi BJK€ BUTPaHO.

BucnoBok. TakuM 4rHOM, TOBHOMACIITA0HE BTO-
PTHEHHS pocii B YKpaiHy MiAMTOBXHYJIO MiJTbHOHH YK-
paiHIIB 10 NEPEOCMUCIICHHS CBOIO KyJIbTYpHOTO KO-
PIiHHSI Ta CBO€T HaIliOHANBHOI ieHTHYHOCTI. ChOTO/IHI
iHpopManiiHUi IpOCTIp 3aBOHOBY€E yKpalHChKa MOBa.
Came MOBa € TOJIOBHOIO PYLIIHHOIO CHJIOIO 3MiH Halli-
OHAJILHOT CBIZIOMOCTI, IHCTPYMEHTOM, SIKUH 00’ €/IHYE,
KOHCOJIITy€ CYCIHiJIbCTBO Ta JOTOMarae YKpaiHi cTatu
cunpHImo0. Tpeba 3arydaTs MINPII MacH, 3aBOHOBY-
BATHU MOBAary A0 HAIIOi KyJbTYpPH, 10 IPOIPECUBHOT YK-
paiHChKOi KynbTypH. ['0I0BHOIO ITPOOIEMOI0 3aIHIIIa-
€TBHCSI OMINPEHHA 1 JOHECEHHS KYIbTYPH YKPaiHCHKOI,
a0COJIIOTHO TOBHOINHHOI KYJBTYPH, IO HANIIMPIIAX
KiJ Haponxy. Bin 1iporo 3anexuth MaiiOyTHe Hamioi He-
3aJIeKHOI YKpaiHu.

Bapro 3a3HaunTH, 110 Y KPU30BUX CUTYAIisIX, OJI-
HUM 3 NIPOSIBIB SIKUX € Bil{HA, HOCHIIIOETHCS POJIb MOBH
SIK YUHHHMKA HAI[IOHAILHOI KOHCOMIJAIi1, MipHiaa po3-
MEXyBaHHS Ha «cBil-uyxuii». Came I1HTErpaTHBHO-
O3HavyBaJibHA (DYHKISl YyKpaiHCHKOi MOBH BHHIUIA Ha
nepenHii wiaH y 2022 p. BogHouac pocilickka MOBa,
3aJIMIIAI0YHCH JJISI TIEBHOI YaCTHHH YKPAIHIIIB 3aC000M
KOMYHIKaIlii, pakTHIHO TiepecTana OyTH st HUX Map-
KEepOM HallioHaJFHOI Hasle)kHOCTI. [loBHOMacITaOHUIH
HACTYH pOCii BINIMHYB HAa MacOBY CBiJIOMICTb Tpoma-
JIiH YKpaiHU Ta CIpUSB YTBEPPKEHHIO YKPaiHCBKOL
MOBY SIK JI€P>KABHOI.
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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. Néri¢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 = S (L) B = 32,5 (L) @

100 100

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

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

Here: P- pressure (Mpa) p- density (g/cm2), and
A(T) and B(T) are -coefficients depending on

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
and the experimental value is within an error of 0.10-
0.2%.

temperature. Where

Table 1.
Coefficients Material
N-fatty Iso Fatty 88%N-fatty aldehyde +12% | 80% N-fatty aldehyde +12%
aldehyde aldehyde iso-fatty aldehyde iso fat aldehydes
o -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- 102
as 6,68800- 10° | 1,30740- 103 7,07900- 10°® 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
bs 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

p = [Zhokimi o (2) 02 + [0k Zhod (2) ] o° ®

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

Tn = Tnl(l - x) + Tnzx' 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

C1 -12,169629

C2 11,108113

C3 -3,012612

do 8,825187

ds -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

1
p

1 6p)
a, = —_— N =
1 p(aT p,ﬁT

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

__ AM+B'(M)p° |

ap = 2A(T)+8B(T)-p6 ’

With the help of formulas (4) and (5), it is possible to

@), e

Br=2 (%),

(4)

1
T 2-A(T)p2+8B(T)p8

calculate BT values of a_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 1,4193 | 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 1,6504 | 15679 | 1,4373 | 1,3377 1,2688 | 1,1944 | 1,1407 | 1,095 1,0557 | 1,0214 | 0,9911
380 1,7254 | 1,6233 | 14683 | 1,3551 | 1,268 1,1986 | 1,1417 | 1,0941 | 1,0536 | 1,0185 | 0,9879
400 1,7991 | 16704 | 14843 | 13549 | 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 | 1,6168 | 1,3937 | 1,2467 | 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-103,K71)
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 | 14222 | 13206 | 1,2405 | 1,1753 | 1,1211 | 10752 | 1,0357 | 1,0013 | 0,9709
360 1,8550 1,7266 | 1,6218 | 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 | 1,6078 | 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 | 1,6591 | 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,K7Y)
P.MP,
TX 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 16572 | 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 | 1,6801 | 1,4844 | 1,3503 | 1,2517 | 1,1756 | 1,1147 | 1,0647 | 1,0227 | 0,9370 | 0,9561
420 1,9233 | 1,7425 | 15017 | 1,3459 | 1,2455 | 1,1524 | 1,0871 | 1,0344 | 0,9906 | 0,9537 | 0,9221
440 2,0996 | 1,8488 | 15408 | 1,3545 | 1,2276 | 1,1346 | 1,0631 | 1,0061 | 0,9594 | 0,9204 | 0,8872
460 24156 | 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 | 0,9278 | 0,8797 | 0,8394
500 42184 | 29927 | 2,9426 | 1,6216 | 13771 | 1,2147 | 1,0981 | 1,0096 | 0,9400 | 0,8835 | 0,8366

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

(a-103,K™Y)
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 | 14706 | 1,4087 | 1,3058 | 1,2233 | 1,1554 | 1,0983 1,0495 | 1,0872 | 09702 | 0,9374 | 0,9081

340 16849 | 14971 | 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 1,8379 | 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 | 12283 | 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 | 09495 | 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 | 14772 | 1,2831 | 1,1506 1,0535 | 0,9788 | 09193 | 0,8707 | 0,8301
500 45122 | 3,1091 | 30784 | 1,6353 | 1,3812 | 1,2141 1,0945 | 1,0042 | 0,9333 | 0,8759 | 0,8284

25% normal fatty aldehyde +75 isofatty aldehyde heat index

(a-10%,K71)
P.MP,
X 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 | 14309 | 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 | 14107 | 1,3126 | 1,2346 | 1,1708 | 1,1175 | 1,0721 | 1,0330 | 0,9988 | 0,9686

360 1,7076 | 1,6085 | 14572 | 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 | 10997 | 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 | 12322 | 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)
Pﬁ"kpa 01 5 10 | 20 | 30 | 40 | 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 | 624,5 | 571,2 | 541,3 | 523,1 | 511,7 | 504,5 | 500,2 | 497,4 | 491,1 | 4975
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#"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 | 6246 | 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 | 6116 | 5929 | 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 | 5422
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 | 4814 | 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 | 4404 | 436,4 | 434,4 | 433,9 | 4344
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 | 3879
500 1362,9 | 968,6 | 6955 | 581,1 | 516,5 | 474,7 | 4453 | 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 —Cy, C/(kg-k)

P%"kpa o1 | 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 | 5815|5693 |561,9 |557,6 | 555,5 | 554,5 | 555,7 | 557,4
420 643,8 | 610,9 | 570,2 | 546,9 | 532,9 | 5245 | 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 | 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 —Cv, C/(kg-k)

P,_P,/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 | 5759 | 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 | 5715
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 | 461,5 | 441,5 | 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 —Cy, Cl(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 | 624,4 | 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 | 531,5 | 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 | 4857
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 | 584,56 | 516,6 | 476,4 | 4512 | 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 | 393,1
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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.
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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 bhillion 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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