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Abstract. The paper discusses the prospects of using perennial sida from
representatives of traditional vegetation in Ukraine as an alternative biofuel source.
Emphasis is placed on the importance of providing plant-derived raw materials for
biofuel production and explores the use of alternative and renewable energy sources
based on perennial energy crops. The focus is on the purposeful creation of industrial
sida plantations in areas with low soil productivity that are less suitable for
agricultural use.

Keywords: biofuel, renewable energy sources, perennial sida.

According to Ukraine's Energy Strategy, the development of non-traditional
and renewable energy sources (RES) is considered a key factor in increasing energy
security and reducing the negative impact of the energy sector on the environment. In
accordance with the fundamental principles of the Green Book, the prospective
development of RES utilization in Ukraine should occur through economic
competition with other energy sources, coupled with the implementation of state

support measures for promising RES technologies. These technologies reflect the
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societal interest in enhancing energy security, preserving environmental cleanliness,
and combating global climate change [1, 2].

The forecast for the balance of national fuel and energy resources by 2030,
developed by the Ministry of Fuel and Energy of Ukraine, indicates an increase in the
share of renewable energy sources (RES) utilization in the energy sector and the
overall economy of Ukraine [3]. The World Energy Council, uniting industrial
enterprises, expert institutions, and governments from over 90 countries worldwide,
emphasizes the necessity of reducing the use of mineral energy resources and
developing technologies for utilizing RES and alternative biofuel sources [4, 5].

For Ukraine, the use of raw materials from bioenergy crops as a renewable
source of biofuel is currently considered promising. One such prospective bioenergy
crop is perennial sida.

Perennial sida belongs to the genus of perennial mallows. It does not exhibit
high adaptation to waterlogged and flooded soils and is not tolerant of flooding. This
plant has the characteristic of being frost-resistant and drought-resistant, forming a
robust root system capable of growing on slopes. It can persist in one location for
15-20 years.

Propagation occurs through both rhizomes and seeds. In spring, usually by the
third decade of April, seeds are sown in rows at a depth of 2-3 cm with a row spacing
of 45 centimeters and a seeding rate of 5-6 kg/ha. For uniform germination, the seeds
require stratification and show optimal germination when sown in the fall. Young
annual plants exhibit sensitivity to light and moisture due to the underdeveloped root
system. Plants can reach heights ranging from 1.20 to 2.10 meters.

Biomass harvesting is conducted annually with yields ranging from 12 to 25
tons per hectare of dry weight, depending on cultivation conditions. The harvested
biomass is characterized by low ash content (2-3%) and low moisture content
(19.3%), which is crucial for reducing drying costs during further processing into fuel
pellets.

It should be noted that the choice of energy crops for industrial cultivation

depends on several natural factors, such as soil type, soil moisture, precipitation
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levels, and landscape characteristics. It is emphasized that only a limited number of
plant species, which were the subject of the study, have been recognized as

economically viable for large-scale industrial cultivation.

Table 1.
Prospective Bioenergy Crops for Cultivation in Ukraine
Energy Crop Life Cycle Harvesting Yield, t/year
Periodicity
Miscanthus Up to 20 Annual 15-20
Switchgrass 10-15 Annual 7-14
Perennial Sorghum 8-15 Annual 10-17
Perennial Sida Annual 12-25
Giant Salsify 15-20 Annual 15-20

Therefore, an important aspect in the field of phytoenergy is the use of
high-yielding plants for biofuel production. In Ukraine, varieties of plants have been
developed for phytoenergy use in various types of biofuels, such as liquid (biodiesel,
ethanol), solid (briquettes, pellets), and others. For efficient biofuel production, it is
recommended to cultivate not only traditional but also less common energy crops,
primarily perennial ones. These plants prove to be more productive, less
energy-intensive, and can be used on lands unsuitable for traditional agricultural

crops.
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Camelina sativa is a promising crop of versatile use. Unpretentiousness to
growing conditions, short vegetation period, high resistance to diseases and pests
make it possible to grow it in various soil and climatic conditions [1].

Camelina has a high oil content in seeds. Due to a balanced complex of natural
antioxidants and biologically active substances, it has therapeutic and dietary
properties [2, 3]. Camelina seed oil is used for technical purposes for the production
of varnishes, paints, soaps, plastics. It is a valuable raw material for the production of
biodiesel and aviation fuel [4, 5].

Obtaining new high-yielding varieties is important for increasing the volume of
camelina production. The use of biotechnological methods can significantly reduce
the duration of the breeding process and increase the efficiency of creating new plant
forms with desired economically valuable traits [6].

One of the main types of plant biomaterials for in vitro research is callus tissue.
It is used directly in the work or as a source material for creating other
objects - isolated protoplasts, suspension culture, etc.

In the process of cell dedifferentiation, somaclonal variability arises, which is
the source of genetic diversity of callus tissues and regenerant plants obtained from
them. This involves changes in the number and morphology of chromosomes, point
mutations, transpositions of genetic elements, gene amplification, changes in
expression at multigene loci and rearrangement of cytoplasmic genomes, somatic

crossing over, etc. Somaclonal variability arises due to two main reasons: genetic
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heterogeneity of somatic cells of the explant; genetic and epigenetic variability
induced by cultivation conditions [7].

The aim of our work was to study the changes in chromosome number in the
karyotype during in vitro cultivation of bimaterials of camelina sativa.

The experiments were carried out in the educational and scientific laboratory
«Biotechnology» of the Uman National University of Horticulture. The initial
material was callus tissue obtained from explants of plants of Stepovyi 1 variety.

The Dbiomaterial was cultivated on the modified nutrient media
Murashige-Skuga, at the illumination intensity of 4 kLx, 16-hour photoperiod,
temperature regime 20-24°C. The identification of ploidy was carried out by
counting the number of chromosomes in crushed preparations obtained from callus or
somatic cells of the apical meristems of registered plants of camelina sativa.

The callus tissue of camelina is characterised by high genetic heterogeneity. In
cytological analysis, cells with different ploidy were identified. For Camelina sativa
(L.) Crantz, the diploid set is 40 chromosomes. At the end of passage, 49.1 % of
callus cells had a balanced diploid set of chromosomes.

The haploid level was identified in 18.0 % of the analysed cells. Haploid cells
were smaller, had an insignificant number of organelles and were characterised by a
short mitotic cycle. The haploid callus may arise due to reduced mitosis or gradual
elimination of chromosomes.

During dedifferentiation and proliferation of callus tissue, along with a
decrease in the number of chromosomes in the cells, the occurrence of polyploidy
was also observed. Of the mass of callus tissues, 10.5 % and 9.2 % of cells were
triploid and tetraploid, respectively. Polyploid tissues are formed due to
endoreduplication and endopolyploidy. The level of polyploidisation depends on the
initial ploidy of the source explant and the influence of exogenous growth regulators.

About 13.2 % of callus cells were aneuploid and had a chromosome set not
multiple to the basic number. The aneuploidy is explained by chromosome
non-divergence in anaphase.

As a result of realisation of morphogenetic potential of callus tissues of
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camelina, intact plants were obtained. Morphogenesis took place both by
organogenesis and somatic embryoidogenesis. Compared to callus tissue, the
obtained plants were characterised by a more balanced set of somatic cell
chromosomes. The diploid set had 79.2 % of somatic embryoids and 76.0 % of
regenerant plants obtained by organogenesis. Haploid structure was characterised by
3.2 and 2.5 % of plants, respectively. Haploid plants had reduced biometric
parameters and low viability compared to diploid plants.

Polyploid forms were observed in the induced plant structures. In somatic
embryoids, the number of triploids and tetraploids was 7.3 and 3.2 %, respectively.
For plants obtained as a result of organogenesis, this indicator was 5.5 and 8.4 %.

The number of aneuploid plants formed during somatic embryoidogenesis was
7.1 %, and during organogenesis — 8.4 %.

By organogenesis, 5.3 % of mixoploid plants were obtained. This phenomenon
Is due to the fact that during organogenesis an intact plant is formed from a group of
cells that may have different genetic nature. No mixoploid forms were found among
somatic embryoids, as somatic embryoid develops from one vegetative proembryonic
cell.

Therefore, in the process of the conducted studies it was found that the callus
tissue of camelina sativa is represented by cells of different ploidy. Induced intact
plants have a smaller range of genomic variability, and 76.0-79.2 % of the material is
characterised by a balanced karyotype. Somatic embryos are genetically more stable

compared to plants obtained through organogenesis.
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Abstract: The article presents the results of research on the influence of the
duration of lactation of tested sows on blood parameters that reflect the status of
natural resistance, namely at the level of humoral and cellular mechanisms of
non-specific protection of the body. The negative impact of the processes caused by
lactation on the protective forces of the non-specific defense of the body was
established.

Key words: tested sow, resistance, blood, lysozyme activity, phagocytic

capacity, total protein, neutrophils, non-specific protection.

The duration of the lactation period of the tested sows has a significant and
multifaceted effect on the state of the body's natural resistance. Thus, with an increase
in the level of milk productivity, within the lactation curve, there is a significant
decrease in serum lysozyme activity.

The descending line of the lactation curve coincides with an increase in the
level of lysozyme activity, which on the 45th day of lactation is 1.29+0.22 pg/ml,
which practically coincides with the value of this indicator, established 3 days after
farrowing - 1.324+0.18 ug/ml. In other words, there is an inverse relationship between

the level of lactation and the lysozyme activity of blood serum within the lactation
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curve (fig. 1).
At the same time, we proceed from the fact that the lactation curve typical for

pigs has a maximum that falls on days 20-25 of lactation [1, P. 58].
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Fig. 1. Dynamics of lysozyme activity in blood serum

of examined sows during lactation

The dynamics of the parameters determining the effectiveness of the cellular
component of non-specific protection of animals from extraneous environmental

influences are different.

From the first days of lactation to its 45th day, there is an increase in
phagocytic activity from 42.857+3.232% to 55.0+£2.52% (P<0.05).

This growth occurs due to a steady increase in the proportion of neutrophils
involved in phagocytosis.

However, during the period from the 45th to the 60th day of lactation, the
phagocytic activity drops sharply to 45.0+4.88% and is at the level that was recorded
3 days after farrowing.

The dynamics of phagocytic activity during lactation is the main factor that
determines the direction of changes in the most integral indicator of phagocytosis-
phagocytic capacity (fig. 2).
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Fig. 2. Dynamics of the phagocytic capacity of peripheral blood neutrophils of
tested sows during lactation

The maximum phagocytic capacity (14.35£1.77 10 9/1) occurs on the 45th day
of lactation, followed by a sharp decrease on the 60th day (6.43+0.98 109/1). Analysis
of the dynamics of indicators of lysozyme activity of blood serum and phagocytic
capacity of neutrophils allows us to note that in the process of lactation there is a
compensatory restructuring of natural resistance mechanisms in favor of an increase
in the specific weight of the cellular component. However, it should be kept in mind
that this compensation is limited and in the last 10-15 days of lactation, within the
60-day lactation period, is insufficient. In general, the mobilization of energy and
plastic reserves of the body for the needs of milk production negatively affects the
status of the body's natural resistance

Another argument in favor of this thesis can be the dynamics of the total serum
protein concentration during lactation [2, P. 60].

Thus, from the moment of farrowing, the concentration of protein in the blood
serum of first piglets during all 60 days of lactation steadily decreases from
7.20£0.212 g% to 5.790+0.105 g% (P<0.001). At the same time, this decrease is
primarily due to a drop in the concentration of total globulins. Thus, the concentration
of total globulins on the 3rd day after farrowing was 5.226+0.194 g%, and on the
60th day of lactation - 4.221+0.082 g% (P<0.001).

The fall in the y-globulin fraction mainly occurs during the fertile period. If the

concentration of y-globulins in the blood serum of the examined sows at mating age
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was 2.708+0.099 g%, then on the 3rd day after farrowing - 2.121+0.095 g%
(P<0.01). During the lactation period, y-globulins, although at a relatively low level,
form a plateau (fig. 3). Data on the dynamics of the fate of rod- and
segmented-nuclear neutrophils in the peripheral blood from the 35th to the 60th day
of lactation deserve a separate discussion first piglet.

Concentration 75 -
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] \——/
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5 15 25 35 45 60

Duration of lactation, days
Fig. 3. Dynamics of the concentration of total protein in the blood serum of
tested sows during lactation
The dynamics of these indicators form "scissors”. If by the end of lactation, the
share of segmented neutrophils to the total number of leukocytes decreases sharply
and naturally, then the contribution of rod-shaped neutrophils to the total number of
leukocytes, on the contrary, significantly increases [3, P. 156]. The shift of the
neutrophil nucleus of the leukocyte formula to the left clearly indicates the
rejuvenation of the blood. This conclusion can be interpreted as an indication that by
the end of lactation, which lasts for 60 days, the phenomenon of rehabilitation begins

to prevail at the level of hematopoiesis (figs. 4, 5).
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Fig. 4. Dynamics of rod-shaped neutrophils in the blood of examined sows

during lactation
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Fig. 5. Dynamics of segmented neutrophils in the blood of examined sows during

lactation

Thus, the conducted analysis allows us to draw three main conclusions
regarding the status of natural resistance of gilts:

First, the processes caused by lactation generally have a negative effect on the
body's non-specific defenses. In the tested sows, this negative effect is stronger, the
longer the lactation period; Secondly, in the process of lactation, there is a connection
between the two main components of non-specific protection of the body (humoral
and cellular mechanisms), which has a compensatory value for animals; Thirdly, the
hematopoietic system at the level of leukopoiesis, which is one of the foundations of
non-specific protection of the body, begins to show signs of rehabilitation at the final
stage of the 60-day lactation.
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Abstract: The increase in crop productivity of crops in global agricultural
practice is ensured not only through innovative methods and techniques of
agrotechnology, but also through the introduction of new, high-yielding varieties and
hybrids. Today, it is extremely difficult for producers to navigate the vast variety of
domestic and foreign selection of varieties and hybrids, the seeds and planting
material of which are actively offered on the agricultural market. Therefore, testing
potato varieties of different ripening groups in specific growing conditions for their
further implementation in production is a relevant issue

Our research has shown that the weather conditions during the years of the
study had the greatest impact on the yield of potato varieties. The mid-maturing
variety Myroslava was the most productive over the two years of the study, with a
yield of 21.4 t/ha, and in 2022 it had the highest yield at 26.5 t/ha. Among the
mid-early varieties, the highest yield was in the Aria variety, with 20.4 t/ha, and in
the dry 2023, this indicator was the highest at 17.2 t/ha. The early-maturing variety
Riviera had the highest yield among the varieties in this group at 18.1 t/ha.

Early-maturing varieties were more resistant to adverse growing conditions. In
the dry 2023, their yield decreased by 5.8 t/ha, while the mid-early maturing varieties
formed 10.0 t/ha fewer tubers than in favorable conditions in 2022. The yield of
mid-early maturing varieties decreased by 6.6 t/ha, but under optimal conditions, they
formed the largest tuber yield.

Key words: potato, yield, maturity groups of potato varieties, weather

conditions.
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Introductions. In recent years, the role of varieties in agriculture has been
growing as a source of increased productivity and efficiency of production.
Increasing crop productivity in global agricultural practice is ensured not only
through innovative methods and techniques of agrotechnology, but also through the
introduction of new, high-yielding varieties and hybrids. Today, it is extremely
difficult for producers to navigate the vast variety of domestic and foreign selection
of varieties and hybrids, the seeds and planting material of which are actively offered
on the agricultural market. Therefore, testing potato varieties of different ripening
groups in specific growing conditions for their further implementation in production
Is a relevant issue.

Potatoes have universal application as they serve as a food product, raw
material for industrial use, an important component of animal feed, and a source of
income for agricultural enterprises and households. Due to its wide prevalence and
large consumption volumes, potatoes in Ukraine occupy one of the leading positions
among food products.

In addition, potatoes are of great importance as an industrial crop used for
starch and alcohol production. Products obtained from potato processing are used in
various industries, especially in the food, chemical, textile, leather, and paint
industries.

In modern agricultural management methods, potatoes play an important role
and are an effective predecessor for numerous agricultural crops, especially for
cereals. It holds a significant share in household sown areas.

Aim. Testing potato varieties of different maturing groups in terms of yield
level and productivity in the conditions of the northern steppe of Ukraine.

Materials and methods. The testing of potato varieties of different maturing
groups was carried out in field trials on the lands of FG «Nesterenko O. S.» The
experiments were conducted during 2022-2023.

The soils of the farm are represented by deep medium-humus black soils. The
pure humus content in these soils is 5-9 %, and the depth of humus deposition ranges
from0.7t0 1.2 m.

28



The weather conditions during the years of research differed in terms of
precipitation and air temperatures. In 2022, during the potato vegetation period, there
were 265.2 mm of precipitation, which was only 4.2 mm less than the multi-year
average. In the first half of the potato vegetation period, there were 141.1 mm of
precipitation, providing favorable conditions for the growth and development of
potato.

The growing conditions for potatoes in 2023 significantly differed from the
previous year. During the period from April to September, the precipitation was half
the average long-term norm — 139.5 mm. During the critical phases of development
for potatoes, when the soil moisture requirements are highest — May-June, there were
only 16.5 mm and 41.0 mm of precipitation.

The testing of potato varieties of different ripening groups was conducted by
setting up field trials in a short crop rotation with a list of crops: winter wheat, fallow,
soybeans, potatoes, and corn. The predecessor of the potatoes was soybeans. The
agronomic practices for growing potatoes were generally accepted for this area.

Results and discussion. Potato yield, like any other agricultural crop, is an
important indicator that determines its production efficiency. In addition, the
characteristics of the harvested produce, the difference in tuber sizes and their weight,
also affect potato yield formation.

According to the results of our research, it was established that weather
conditions had the greatest impact on the processes of growth and development of
potato plants and, as a result, their physiological activity — yield. The weather and
climatic conditions of the northern steppe of Ukraine are favorable for growing crops
such as potatoes.

However, significant changes in the complex of factors — air temperature,
precipitation, etc., during the years of research significantly influenced the level of
potato yield. In unfavorable conditions, the morphological characteristics of the
varieties and their vegetation duration somewhat compensated for the effects of these
factors.

In this year, the even distribution of precipitation throughout the crop's
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vegetation particularly contributed to utilizing the biological potential of mid-early
maturing group potato varieties. The highest yield was observed in the variety
Myroslava not only within this group but also in the study — 26.5 t/ha. However, it
should be noted that the yield of Picasso and Arsenal varieties was significantly lower
than the average indicator — 23.5 t/ha and 22.2 t/ha respectively (LSDgs by factor
B = 1.38 t/ha). The yield fluctuations in this group maturing were the highest in the
study at 4.3 t/ha (Table 1).

Table 1
Potato yield of varieties of different maturing groups in 2022, t/ha
Maturity groups Varieties of Yield Average, | Difference,
(factor A) potatoes (factor B) factor A factor A
Riviera 21,1
Early-maturing | Impala 17,2 19,2
Udacha 19,2
: Evora 19,3
Mid-carly Aria 235 215 23
g Gracia 21,6
Picasso 23,5
Mid-maturing Arsenal 22,2 24,1 4,9
Myroslava 26,5
LSDgs: Factor A —1,53; Factor B — 1,38; Factors AB — 3,01

The average yield in the mid-early group maturing was 21.5 t/ha, with the
highest indicator being the Aria variety at 23.5 t/ha. The yield fluctuations within this
group were within 1.9 t/ha; for example, the Gratia variety produced 21.6 tons/ha of
tubers, while the Evora variety yielded 19.3 t/ha, showing a significant difference.

The early maturing group varieties had the lowest yield at 19.2 t/ha. The
Riviera variety had the highest yield in this group at 21.1 t/ha. The Impala and
Udacha varieties significantly lagged behind the Riviera variety, yielding 17.2 t/ha
and 19.2 t/ha respectively (LSDgs = 1.38 tons/ha). Additionally, the Impala variety
had the lowest yield in our study in the conditions of 2022.

The most significant difference in yield based on the maturing group factor was
between the early-ripening and mid-early varieties, at 4.9 t/ha (LSDO5 = 1.53 t/ha).
The mid-early varieties exceeded the early-maturing ones by 2.3 /ha, while they were
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surpassed by the mid-early varieties by 2.6 t/ha.

Therefore, in 2022, potato yields ranged from 17.2 to 26.5 t/ha. Weather
conditions favored the formation of the highest yields in the mid-early group
maturing of varieties at 24.1 t/ha, with the Myroslava variety having the highest yield
at 26.5 t/ha. The weather conditions in 2023 were unfavorable for the crop. Absence
of precipitation during critical development phases — after emergence and during
flowering — combined with high average daily air temperatures (especially during and
after flowering) had a negative impact on the yield of the potato varieties grown in
our study. In 2023, yields ranged from 12.1 to 17.2 t/ha. Compared to the yields in
2022, we observed a decrease of 5.1-9.3 t/ha. Furthermore, the highest yield among
the varieties in 2023 was characterized as the lowest under the conditions of 2022.

Potato varieties of different ripening groups utilized their potential differently
in the dry conditions of 2023. The varieties mid-early group maturing turned out to be
the most productive at 14.9 t/ha, whereas in the previous year, mid-maturing varieties
had a significant advantage. Considering the least significant difference based on the
ripening group factor in 2023 at 1.05 t/ha, mid-maturing varieties did not
significantly lag behind these mentioned varieties at 14.4 t/ha, with a difference of
0.5 t/ha. However, the difference between early-maturing and mid-maturing varieties
was 1.0 t/ha, which can be considered insignificant (Table 2).

Table 1

Potato yield of varieties of different maturing groups in 2023, t/ha

Maturity groups | Varieties of potatoes Yield Average, | Difference,
(factor A) (factor B) factor A factor A

Riviera 15,1

Early-maturing | Impala 12,2 13,4
Udacha 12,8

: Evora 12,1

m;fufﬁ]réy Aria_ 17,2 14,9 1,6
Gracia 155
Picasso 12,8

Mid-maturing Arsenal 14,1 14,4 1,0
Myroslava 16,2

LSDgs: Factor A =1,05; Factor B=10,91; Factors AB = 2,04
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The most significant difference in yield was observed between early-maturing
and mid-early varieties, with a difference of 1.6 t/ha. The average yield of
early-maturing varieties was 13.4 t/ha. In this group, the Riviera variety significantly
outperformed others with a yield of 15.1 t/ha. The yields of the Impala and Udacha
varieties was within a significant difference - 12.2 t/ha and 12.8 t/ha respectively,
based on LSDgs for the varieties in 2023 at 0.91 t/ha.

In the mid-early group, the best performance was observed in the Aria variety
at 17.2 t/ha, and it was the highest yield among all the varieties we grew in 2023.
However, the lowest yield of 12.1 t/ha was produced by the Evora variety, also from
this group. It is worth noting that the yield of the mid-early Evora variety and the
early-maturing Impala (12.2 t/ha) was almost the same, with a LSDs of 0.91 t/ha.

The potato variety Myroslava, which was the yield leader in the previous year,
lagged behind the mid-early Aria variety, which had the best performance this year,
with a yield of 16.2 t/ha in 2023. However, within its group, it remained in the first
place, surpassing the Arsenal variety by 2.1 tons/ha (yield of 14.1 t/ha) and the
Picasso variety by 3.4 t/ha (12.8 t/ha).

Thus, in the unfavorable conditions of 2023 for the formation of high potato
yields, varieties mid-early maturing group had the highest yield at 14.9 t/ha, with
early-maturing varieties slightly behind at 14.4 t/ha, and significantly lower yields for
early-maturing varieties at 13.4 tons/ha. The mid-early Aria variety had the highest
yield this year at 17.2 t/ha, while the lowest was the Evora variety from the same
group at 12.1 t/ha.

Based on the results of two years of research, varieties of mid-early maturing
group had an average yield of 19.2 t/ha, despite slightly lagging behind mid-early
varieties ones by 0.5 tons/ha within a LSDs of 1.05 t/ha.

The average yield in the mid-early group maturing was 18.2 t/ha, while in the
early maturing group, it decreased to 16.2 tons/ha.

It is important to note that early-maturing group varieties exhibited greater
resistance to adverse growing conditions, and under the stressful conditions of 2023,

their yield decreased by 5.8 t/ha. Mid-early maturing varieties formed an average of
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10.0 t/ha fewer tubers than under favorable conditions in 2022, indicating that they
were the least adapted to rapid climate changes.

In unfavorable growing conditions, mid-early varieties saw a decrease in yield
by 6.6 t/ha, but under optimal conditions, they produced the highest tuber yield.

Considering differences in yield by variety, over the years 2022-2023, the
mid-maturing variety Myroslava had the highest yield at 21.4 t/ha. Among mid-early
varieties, Aria had high yield at 20.4 t/ha, while the average yield for the Riviera
variety was within 18.1 t/ha, which was better than early-maturing varieties.

Conclusions. Thus, it can be concluded that weather conditions during the
study years had the greatest impact on potato variety yields. Under favorable
conditions in 2022, potato yields ranged from 17.2 to 26.5 t/ha. The varieties of
mid-early maturing group had the highest yield at 24.1 t/ha. Under unfavorable
conditions in 2023, potato yields ranged from 12.1 to 16.2 t/ha, with varieties of
mid-early group maturing showing higher yields at 14.9 t/ha and early-maturing
varieties exhibiting significantly lower yields at 13.4 t/ha.

The most productive variety over two years of research was the mid-maturing
Myroslava variety at 21.4 t/ha, with the highest yield in 2022 at 26.5 t/ha. The
mid-early Aria variety had the highest yield at 20.4 t/ha in dry 2023 conditions. The
early-maturing Riviera variety produced higher yields within this group at 18.1 t/ha.

Early-maturing group varieties showed greater resistance to adverse growing
conditions; their yield decreased by 5.8 t/ha in dry 2023 conditions, while mid-early
varieties formed an average of 10.0 t/ha fewer tubers than under favorable conditions
in 2022. Mid-early varieties saw a decrease in yield by 6.6 t/ha under unfavorable

conditions but produced the highest tuber yield under optimal conditions.
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AHortanisi: IloegHaHHS B TEXHOJOTII OPraHiYHOIO BUPOOHUITBA TI'PEUKH
00poOKu HACIHHS Ta OOTPUCKYBaHHS MOCIBIB OpraHiYHUM
T00pUBOM-010CTUMYIIATOPOM BepMumar ja€e MOKIIMBICTh ICTOTHO TTOKPAIUTH PICT 1
PO3BUTOK POCIIMH TPEYKH, MiJIBUITUTH 1X KOHKYPEHTO3aIHICTh MO BiIHOIIEHHIO J0
Oyp’siHiB, 30UIBIIUTA HACIHHEBY MPOJYKTUBHICTH TPEUKH Ta IMiIBUIIIUTH €KOHOMIYHY
€()EeKTUBHICTh OPTraHIYHOTO BUPOOHULITBA.

KarouoBi  ciaoBa:  rTpeuka, opraHiyHe  BHUPOOHMIITBO,  OpraHiyHE

100pUBO-010CTUMYIISITOP, YPOKAUHICTD.

B cydacHMX yMmoOBax TOCTHOJApIOBaHHS CKJIajlacs CHUTyallis 1HTEHCHBAIlii
CITBKOTO TOCIIOJIapCTBA, sIKA XapaKTePU3YEThCSA HAJAMIPHAM BHKOPHUCTAHHSIM
MIPUPOTHUX PECYPCiB, BUCHAXKCHHSIM TPYHTIB, HETATUBHUM BIJTABOM Ha €KOJIOTiYHE
CEpelIOBHUIIE Ta pyHHYBaHHSM arpocdepu 3araaom.

[Iporpec arpapHux TEXHOJOTIM CTa€ MNPUUYUHOK CYYaCHUX EKOJIOTIYHUX
mpoOjeM, 30KpeMa BiJO0yBae€TbCS 1HTEHCHUBHE 3a0pyJHEHHS TUIAHETH XIMIYHUMH

pPEYOBHHAMH  PI3HOTO TOXOJDKEHHS, SIKI HacaMIepea CTBOPIOIOTH  3arpo3y
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HABKOJIMIIIHBOMY MPHUPOJHOMY CEPEIOBHINY. 3 YCIX NPUPOIHUX KOMIIOHEHTIB
HaNOTbIIIOMY 3a0pyJHEHHIO MiJAA€TbCA TPYHT - HAMIIHHINIE MPHUPOAHE JIIOJCHKE

HamOaHHs [1].

3a J0MOMOrOI0 PO3BUTKY OPraHidyHOrO BHUPOOHHUIITBA Ta 3MEHIICHHS
HABAHTA)KEHHS Ha MPUPOJHI PECYPCH 1 HABKOJIUIIHE MPUPOJIHE CEPEIOBUIIEC MOXKHA
JOCSTTA 301IbIICHHS €(EKTUBHOCTI CITLCHKOTOCTIONIAPCHKOTO BHUPOOHMIITBA, IO
JIacTh 3MOTY OTpPUMAaTH BHUCOKY SKICTh MPOJOBOJLCTBA SK BaXXJIMBOI CKJIAJ0BOI
MPOJOBOJIKUOT Oe3neku. Sk 3a3HavaeThCsl B JIITEPATypi, MPIOPUTETHUM HAMPSIMOM
JUISL  OPTaHIYHOTO CUIBCBKOIO TOCIOJApPCTBA € BHUKOPHCTAHHS MaTepialiB 1
TEXHOJIOT1M, AKI TMOKpallylOTh €KOJIOTIYHY PIBHOBary B MPUPOJHUX CHCTEMax 1

CHPUSIOTh CTBOPEHHIO CTIMKHX 1 30aJJaHCOBAHUX arpoOeKOCUCTEM [2].

BaxnuBicth  mepexoay 10  OpPraHiuHOrO  BHUPOOHMIITBA  BUKJIIMKAaHA
HEOOXIJTHICTIO 3a0€3MeUYeHHs] CYyCHIIbCTBA OE3MEYHUMHU Ta SKICHUMHU MPOIYyKTaMHU
XapyyBaHHSA, a TaKoXX 30€peKeHHs Ta TOKpPAUICHHS CTaHy HaBKOJUIIHBOTO
MPUPOTHOTO CEPEIOBHUIIIA.

Cepen 3HAYHOrO TMEpENIKy XapuoBUX KyJIbTYp Tpeuka 3aiimMae oOfHe 3
MPOBIAHUX MICI[b, 3BaXAlOYM HA BHCOKI XapyoBl Ta JKyBaJbHO-TIE€THYHI
BJIACTUBOCTI rpedaHoi Kpynu. OKpiM TOrO BOHA € XOPOIIMM MEIOHOCOM, T00pUM
NOMEPEHUKOM ISl 0araThOX CLICHKOTOCHOJAPCHKUX KYJIBTYp, @ TaKOX Mae

KOPMOBE 3Ha4CHHA [3].

['onOBHUM HampsIMKOM BHPOIIYBaHHS TPEeUKH B YKpaiHi € OTpUMaHHS
IpeyaHoi KpyIu, sika MICTUTh 3HAYHY KUIBKICTh HEOOX1THUX ISl OPTaHI3MYy JIIOJIUHU
OUIKIB, JKMpIB, BYTJIEBOJIB Ta OPTaHIYHUX KHUCJIOT. ['pedka € JOCHUTh €KOHOMIYHO
MPUBAOJIMBOIO KYJIBTYpPOIO Y€pe3 BUCOKY BapTICTh 3€pHA 1 HEBHUCOKY COOIBapTICThH
MPOAYKIIi.

Buxopsau 3 TOoro, 110 rpeuka OCTaHHI pOKUA HaOyBa€ MOMYJSPHOCTI, TUIOII i

Hew OyayTh 3pocTaTu. OCBOEHHS Ta BJOCKOHAJIEHHS €KOJOTIYHO YUCTUX TEXHOJIOT1H
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3 BHCOKOK YPOXKaHICTIO HACIHHS [JacThb 3MOTy 3a0€3MeYuTH HACEJICHHS
BHUCOKOSIKICHUMH JIETHYHUMH MPOAYKTaMU 0€3 BUKOPUCTAHHS CHHTETUYHHX JOOpPUB,
nectuiuais, ' MO.

Y BUpOIIyBaHHI TPEYKH HAAAIOTh T[epeBary MpenaparaMm MPUPOJIHOTO
MOXO/PKEHHSI, SIKI XapaKTEpHU3YIOThCS BUCOKOI0 €(EKTHBHICTIO, HE 3a0pyaHIOIOTH
HABKOJIMIITHE CEPEIOBUIIIE Ta MMiJIBUIIYIOTh YPOXKAWHICTD KYJIBTYP.

[Tpu BiAMOBI BiJ MiHEpaJbHUX JOOpPWB 3a OPraHIYHOTO BUPOOHUIITBA HAMHU
BHUBYAJIOCh (OpPMYBaHHS HACIHHEBOI MPOJYKTUBHOCTI TPEUYKH 3a 3aCTOCYBaHHSA
OpraniyHoro aoOpuBa-Oioctumynsatopa Bepmumar pans o0poOku HaciHHA Ta
OTNPUCKYBAaHHS MOCIBIB.

3acTOCYBaHHs NpenapaTiB OpPraHIYHOrO MOXO/UKEHHS Ta arpoTeXHIYHUX
3aXO/IB B TEXHOJIOTIT BHPOIIYBAHHS TPEUYKU IMOKpAIlyBajo (PITOCaHITApHUN CTaH
MOCIBIB.

Kpamuit  pict 1 pO3BUTOK POCIMH TPEeYKH 1 BIAMOBIJHO BHUINA iX
KOHKYPEHTO3JaTHICTh MO BIJHOIICHHIO 10 Oyp’sHIB CHPHUSUIA 3HUYKEHHIO
3a0yp’IHEHOCTI TMOCIBIB MPOTSITOM Bereraiii Ha BaplaHTax, Ji€ 3aCTOCOBYBAIU

opraHiyHe 100pHUBO-010CTUMYJIIATOP.

Haiinmkay 3a0yp’sHEHICTh TIOCIBIB TIepes] 30MpaHHAM OTPUMAHO Ha
PAIKOBOMY Ccrioco0i CiBOM 3a TOo€HaHHSI OOPOOKM HACIHHS TPEYKH Ta JIBOPA30BOTO
OOIPUCKYBaHHsI TOCIBIB OPTaHIYHUM JOOPUBOM-010CTUMYJISTOPA, JI€ BOHA CKJaya

68 1ut/M?, 10 Ha 29,2% MeHIIE Bix KOHTPOJTIO.

HaitepexTuBHImMM 3a 4ac MpOBEICHHS TOCIKEHb O0yJIO TTOETHAHHS 00POOKH
HACiHHS TpenapatoM Bepmumar B J€Hb MOCIBY HOpMOIO 6 J1 mpemnapary Ha | TOHHY
HACIHHS Ta JBOPA30BOTO OOMPHCKYBAHHS TOCIBIB T'PEUKH 3 pO3paxyHKy 6,0 miTp
npenapary Ha 1 ra mociBy psiKOBOTO CIIOCOOY CiBOM.

[lepmie oOmpucKyBaHHsS MOCIBIB T'pPEYKH NPOBOIWIM Yy (a3l TiIKyBaHHA, a
apyre - y ¢asy oyronizamii. [Ipu nbomy otpumaHo ypoxaiHicte1,95 T/ra, mo Ha

0,69 1/ra, abo Ha 54,8 % Oinblie, HiXK Ha KOHTPOJI1 (Tad.1).
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Taoauusa 1

YpoxaiiHicTh rpeYKH 32 OPraHiuHOro BUPOOHUNTBA, 2023 p.

BapianT gocminy Ipupict ypoxaro, T/ra
- + +
Ne Bap. | Cnocobu . Yp oxa 710 sl
Y no6penns HHICTb, T/Ta KOHTPOJIIO KOHTPOJIIO
ciBOu
T/Ta %
Hacinnst 00po6ieHe BoJo10,
1 1,26 - -
10 1/T (KOHTPOJIB)
5 Z Q6p06}<a HaCiHHS 1,44 0,18 143
s 6ionpenapaTom
= OO6po0Oka HaciHHs GiompenaparoM +
3 = OJIHE OOTIPHCKYBaHHS MTOCIBIB 1,68 0,42 33,3
g GiompemnapaTom
S¢ - -
g O06pobOxka HaciHHA, OiompenapaToM +

4 ZIBa OOTIPHCKYBaHHS MTOCIBiB 1,95 0,69 54,8
GionmpenapaTom

5 = Haciuus o6po6iene Boxoro, 10 ji/T 1,22 -0,04 -3,2
Q -

6 2 OGpoGKa HaciHHs 1,41 0,15 11,9
= 6ionpernapaTom
5 OO0po0Oka HaciHHs GiompenaparoM +

7 = OJIHE OOTPHUCKYBaHHSI MMOCIBIB 1,61 0,35 27,8
é‘ GionmpenapaTom
2. OO6po6Ka HaciHHs GionpenapaToM +

8 E JIBa OOMIPHUCKYBaHHSI MTOCIBIB 1,78 0,52 41,3

GiompernapaTom

HIPys 0,11

3HayHe KOJIMBAHHS I[IH HA TPEUYKY MPOTATOM OCTAHHIX POKIB CYTTEBO 3MIHIOE
MOKa3HUKHA €KOHOMIYHOI €()eKTUBHOCTI BUPOIILYBAHHS 1aHO1 KYJIbTYPH.

B TexHomnorii opra"idyHOro BUPOOHHUIITBA TpeYKU OOpoOKa HACIHHA Ta
OOIPUCKYBaHHS MOCIBIB OpraHIYHUM JOOPHUBOM-010CTUMYJISTOPOM J1a€ MOKJIMBICTD
ICTOTHO TIOKPAIIUTU PICT 1 PO3BUTOK POCIHH, MIJBUIIUTH X KOHKYPEHTO3JATHICTh
M0 BIIHOIIEHHIO 70 Oyp’siHIB, 301IBIIMNTH HACIHHEBY MPOIYKTUBHICTH Ta MiABUIIUTH
€KOHOMIYHY €(DeKTUBHICTh OPTaHIYHOTO BUPOOHHUIITBA.

B Hammx gocnipkeHHsIX 3aCTOCYBaHHS OPTraHIYHOTO J00pHUBa-010CTUMYIISITOpA
MpU HE3HAYHMX JOJATKOBUX BUPOOHMYMX BUTpATaX Ta BUILINA I[IHI Ha OpraHIYHY
MPOAYKIIIIO  JO3BOJIMJIO  TIJBUIIUTH E€KOHOMIYHY €(EKTUBHICTh OPraHigYHOTO
BUPOIIIYBaHHs Tpeukd. [loeqHAHHS B TEXHOJOTii BUPOIIYBAaHHS TPEYKH OOPOOKU
HACIHHA Ta JIBOX OOMPHUCKYBaHb MOCIBIB OpraHIYHUM JOOPUBOM-010CTUMYJISITOPOM 3a
PAIKOBOTO CIIOCO0Y CiBOM 3a0e3mednsio oTpuMaHHs ypoxaitHocti 1,95 1/ra, uuctoro
npuOyTky — 27642 rpu/ra Ta piBHa peHTabenbHOCTI — 371 % 1 HaliHIWKYOI

coOiBaprocTi 1 T 3epHa — 3825 rpH.
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BucHoBku

1. 3actocyBaHHS OpraHiyHOro J00pUBa-010CTUMYISATOpPA B TEXHOJOTI]
OpraHiYHOrO0 BUPOIIYBaHHS T'PEYKH MIJBUILYE KOHKYPEHTO3/IaTHICTh POCIHH IO
BIJTHOIICHHIO J0 Oyp’sHIB, IO TOKpamlye QiTocaHITapHUA CTaH TMOCIBIB, €
3HUKEHHS 3a0yp'SHEHOCTI J0 KiHIg BereTallli ctaHoBmio 29,2 %.

2. TloennanHss 0OpOOKM HACIHHS TPEUKH Ta JIBOPA30BOr0 OOIMPHCKYBaHHS
MOCIBIB  OpPraHiuHUM  JOOPHUBOM-OIOCTUMYIATOPOM  CHOpHUSAE  MiABHUILEHHIO
ypoxaitHocti rpeuku Ha 0,69 1/ra, abo Ha 54,8 %.

3. 3acTocyBaHHS OpraHi4yHOrOo JI00puBa-OGiocTUMYISITOpa  3a0€3MEUHIIO
30UTbLIEHHSI YMCTOro MpUOYTKY Ha 11835 rpu/ra, 3HM>KEHHS cOOIBAPTICTI MPOTYKIIi

Ha 1630 rpu/T 3a piBHS peHTabenbHOCTI 371 %.
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Abstract. At the present stage of development of the science of nutrition of
different population groups, the concepts of “rational nutrition”, "preventive
nutrition", "therapeutic and preventive nutrition" and "dietary nutrition" are relevant.
Rational, preventive and therapeutic nutrition is aimed at preventing
non-communicable diseases. In contrast to these types of nutrition, dietary nutrition
restores the disturbed homeostasis and activity of the body's functional systems.

Key words: nutrition, rational nutrition, preventive nutrition, therapeutic and

prophylactic nutrition, dietary nutrition, prevention of non-communicable diseases.

The actuality of the problem. Nutrition is one of the factors influencing
human health. It has been proven that its quality and optimality ensure the normal
functioning of organs and systems of the human body by 40-45%. Other factors,
including ecology, genetics, medical care, and others, have a lesser impact on human
health.

Unhealthy diet is the main cause of overweight, arterial hypertension, diabetes,
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etc. Proper selection of food types in each case contributes to the prevention and
treatment of most non-communicable diseases.

The purpose of the research. The aim of our study was to investigate the
concepts of nutrition for different population groups and their importance for the
treatment and prevention of non-communicable diseases.

Materials and methods. To achieve the aim of the study, we used the methods
of analysis and synthesis, as well as the bibliographic method, which allowed us to
establish the essence of nutrition concepts and their importance in the treatment and
prevention of non-communicable diseases.

Research results. Several concepts of nutrition have been formed in the
history of nutrition. The classic one is the concept of "healthy eating", which emerged
in the 80s of the twentieth century in Japan. It is based on the knowledge of the
formation of food rations that fully provide the human body with the necessary
nutrients and energy, and at the same time help reduce the risk of non-communicable
diseases [1]. To prevent the development of chronic heart disease, diabetes mellitus,
stroke, osteoporosis, etc., food rations were developed that are high in vegetables,

fruits, whole grains and legumes, but low in saturated fat.

Using the results of research on the mechanism of membrane (parietal)
digestion and the main provisions of the concept of "healthy nutrition", A.M. Ugolev
developed the concept of "adequate nutrition”. It was proved that an excessive
amount of coarse vegetable fiber in the human diet causes chronic constipation and
intestinal microflora disorders. It has also been found that cholelithiasis, colon
cancer, and metabolic disorders most often occur due to the absence or sharp
decrease in ballast substances in the diet [2].

Therefore, a person's diet should not only be optimally balanced, but also
correspond to the mechanisms of digestion and the characteristics of each organism.

The main provisions of the concept of "adequate nutrition" are shown in Fig. 1.

41



Fig. 1. The main provisions of the concept of adequate nutrition

The third concept of nutrition is the concept of "balanced nutrition" by
A. Pokrovsky. Its main provisions include the following:

1. The human body should have a balance between nutrient intake and energy
expenditure.

2. The metabolism of food substances is provided by two processes - the
breakdown of complex compounds and the absorption of their useful
products - nutrients.

3. The body utilizes food decomposition products by itself.

4. Food contains not only useful components, but also ballast substances and
harmful and toxic compounds.

5. Nutrients are broken down in enzymatic hydrolysis reactions in the

processes of extracellular and intracellular digestion, and then absorbed [3].
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The described concepts do not answer the question of what requirements food
rations, diet and eating conditions should meet, i.e. human nutrition in general. The
answers to these questions are provided by the "functional-homeostatic concept of
nutrition” by V. V. Vanhanen and V. D. Vanhanen. The concept is based on the main
provisions of the concepts of balanced and adequate nutrition and complements them
with knowledge about the effect of food on the human body. Based on this concept,
the requirements for the food ration and conditions of food intake by the population
were developed.

Nowadays, nutritionists use the terms "rational nutrition”, "preventive
nutrition”, "therapeutic and preventive nutrition" and "dietary nutrition" to develop
diets for different population groups. The characteristics of these types of nutrition in
relation to the population, their physiological effects on the human body, therapeutic

and preventive value are shown in Fig. 2.

q Population at risk of Population with hazardous q .
Healthy population getting sick working conditions Sick population
RATIONAL PREVENTIVE THERAPEUTIC AND DIETARY
NUTRITION NUTRITION SRSV (MEDICAL)
NUTRITION NUTRITION
Specific Nonspecific Protective Pharmacological
Prevention and Increases the body's h%ﬁé%gi;gf;%?fﬁe
Prevention of prevention of non- resistance to the adverse ST o R T
nutritional diseases communicable effects of occupational funct%nal systems
diseases factors

of the body

Fig. 2. Characteristics of food types, their physiological effects on the human

body, therapeutic and preventive value

Conclusions. At the present stage of development of the science of nutrition
(nutrition) for different population groups, the concepts of "rational nutrition”,

"preventive nutrition”, "therapeutic and preventive nutrition” and "dietary nutrition”

43



are relevant. Rational, preventive and therapeutic nutrition is aimed at preventing
non-communicable diseases. In contrast to these types of nutrition, dietary nutrition

restores the disturbed homeostasis and activity of the body's functional systems.
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MOPOOPYHKUIOHAJIBHA 3AJIEKHICTDH PO3MIPIB LHIVIYHKY BI/
BY1OBU TUIA 3A JOITOMOTI'OIO PI3BHUX METOAIB JOCIIKEHb

I'aiipaii O. C.,

JlotieHT Kadeapu OMMCOBOT Ta KIIHIYHOI aHATOMI{
Hamionanpauit Mequunuii yaipepcuteT iMeHi O. O. boromosbiis
YBaeB b. C.,

ACHCTEHT Kaeapu OnrucoBOi Ta KITHIYHOT aHATOMIT
Hamionaneuuit Mmenuunuii yaisepcuret iMeHi O. O. boromonbiis
MepBincbknii T. C.,

ACHUCTEHT Kaeapu OMUCOBOI Ta KITHIYHOT aHATOMIL
HanionansHuit Meanunuii yHisepcutet iMeH1 O. O. boromonsis
Mepsgincoka FO. B.

aCUCTEHT Kadelpu OMMCcoBOi Ta KIHIYHOT aHATOMI{
HarmionansHuit Mmeaununuii yaisepcuteT iMeHi O. O. boromormbiis

BpaxoByroun Benukuii pamiamidiauii  ¢on micias YopHoOunbscrkoi AEC,
3pocTae MPSIMOMIPOIOPIIIHO OHKOJIOTIYHI 3aXBOPIOBAHHS BCIX CHUCTEM Ta OpraHiB,
30KpeMa OpraHiB TpPaBOHOI CHUCTEMH. TakoX CHOCTEpIraeTbCcsi 3POCTAHHS
3aXBOPIOBaHb IIJIYHKY BIPYCHOI MPUPOAM HEBIAOMO1 eTioJjiorii. BipycHi Ta
OakTepiaibHI 3aXBOPIOBAHHS ILIYHKY HPHU3BOASATH 1O BUHUKHEHHS TOCTpOIi
BHUPA3KOBOI XBOpOOHW, sika MOTpeOye ONEepaTUBHOTO BTPYYaHHA. AKTYaJbHICTh
npoOyieMrd 3axBOpIOBaHb MNUTYHKY 3pocrtae. [licms mnpoBeAeHHMX OmepaTHBHHUX
BTpyYaHb, BHHHMKAa€ 3HA4YHAa 3MiHA MOP(O-PYHKIIOHAIBHOTO CTaHy, 3MiHa
CEKpPETOPHOI (DYHKIIIT MITYHKY.

Mertoro JOCIIKEHD Oyna BCTAHOBJIEHHS 3aKOHOMIPHOCTI
MOpP(o-PyHKITIOHAIBHUX 3MIH NITYHKY, SKUH 3HAXOJWBCS B CTaH1 MICIs onepartii.

Marepiau Ta MeTOAU I0CTiAKEeHHS.

OcHOBHUMU MeToAaMu Oynu aHTPOMOMETPUYHI, TICTOXIMIYHI,
MOpP(POMETPUYHI, Ta PEHTTCHOJIOTI1YHI.

Pe3yabTaTu goc/izKeHHs Ta IX 00rOBOpPeHHsI.

[Ipu mpoBeneHHI OCHOBHMX METOJIB JOCTIPKEHHS OyB BCTAHOBJICHUH 3B’S30K

MIDX pOo3MipamMH LIUTYHKY Ta COMaTOTUIIAMHU JIFOIEH.
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Takox, 3a 10MOMOTroi0 peHTreHorpadii Oyiau oTpuMani MOPGOMETPUYHI JTaH1
Tonorpadii HUTYHKY.

Po3mipu nutyHky 3anexarh Big ¢GopMu Tija, Il JaHi OyJad OTpUMaHi 3a
JOTIOMOTOI0 peHTreHorpadii.

BucHoBkwu.

JlaHi JmochipkeHb TOKaszalid, 10 MOXJIMBE HOBE BHBUCHHS Tomorpadii

[UTYHKY, 30KpeMa 3a JI0IOMOT0I0 peTHreHorpadii.
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YK 616.381-022-089.45/.48
CYUYACHI METOJU JPEHYBAHHS YEPEBHOI IOPOKHUHU

I'onuapoBa Haraass MukoJiaiBHa,

JOKTOp MEIUYHUX HayK, podecop kadenpu xipyprii No2
TiBapi diana CamipiBHa,

CTYJCHTKA

XapkiBcbkuilt Hamionansanii Meanunuii YHiBepcuTeT

M. XapkiB, YKpaina

AHoTamisi: /[peHakxi BAKOPHUCTOBYIOTh ISl aKTUBHOI a00 MacUBHOI €BaKyarlii
ekcynary ado caHallli Y4epeBHOI MOPOKHUHU B MiXKoImepauiitHomy niepioai [1, 2]. Ile
B KIHLII MHUHYJIOTO CTOJIITTS XIPYypry BiI3HA4ad, [0 TAMIIOHH 1 APEHAX1, BOJIOIII0OYA
OaraTbMa TO3UTHUBHUMHU BJIACTHUBOCTSIMH, HE I1030aBlIeHI 1 HEraTHMBHUX, 1 IIf
oOCTaBMHA TOPOAMWJIO Ppi3HE CTaBJIEHHA [JI0 1X BUKOPUCTaHHA. Y PO3BUTKY
aboMiHaNBHOT XIpyprii Oyl Mepioau 3aXOIUICHHS JpEHaKaMHU 1 TaMIIOHAMH,
B1JIMOBH B1J1 iX BUKOPHCTaHHS.

Mera po0GoTm: mnpoaHanizyBaTh CydacHi METOAU JAPEHYBAaHHS YEpPEBHOI
MTOPOKHUHHU 3 METOI BCTAHOBJICHHS HAWOLIbIN €(pEKTUBHUX 3 HUX JJIS aJeKBaTHOI
caHarli.

Marepianm i MeToaM: NMpoaHaNi30BaHO JIITEPATypHI JKEpesna, SIKi MICTATh
Marepiany 1oA0 €(PEKTUBHOCTI BUKOPHUCTAHHS CY4YaCHHUX METOJMIB JAPECHYBaHHS
YEepEeBHOI TOPOKHUHH.

Pe3yabTatu Ta ix o0roBopeHHsi. BukopucTtaHHs Mapii B SKOCTI JPEHAKY
3aCHOBaHEe Ha 1i 37aTHOCTI BOWpaTu OlojoriyHi piauHu. JlpeHaxkHa QyHKLIS
MapJIeBUX TaMIIOHIB 3HAYHO OOMEKEHA B 4aci, a MICJs MPOCOYYBAHHS CEMapaTopoM
BOHU TMEPECTalOTh BUKOHYBATH CBOIO JPEHAXXHY POJib. BBEIEHHS H10T0 TTOKa3aHO MpU
HEBIJJAJICHOMY a00 TOBHICTIO BIJJAJICHOMY JKepenl 1HQekiii, HasBHOCTI
iH(pTETpaTy ab0 abcrecy, mpu KPOBOTEUl, HEHAIMHOCTI KHUIIIKOBOTO IiBa 1 T.1m. Ha
MPaKTUIll XIPyprd KOMOIHYIOTh MAapJIeBUH TaMIIOH 13 IHIIUMH JAPCHYIOUUMHU
MarepiajgamMu - TYMOIO PyKaBHUYKH, TpyOkamu. JIJIs ApeHyBaHHS TYMOIO PYKaBUYKH

BUKOPUCTOBYIOTHCS TYMOBI  XIpypriuHi pyKaBUYKH, TMONEPEIHBO  3pi3arouu

47



MOTOBIIEHUH 00170K 1 KiIHUMKH mainbliB. HixkHa pykaBu4Ha ryma He TpaBMye OpraHU
4YepeBHOI TOPOKHMHU Ta CTIHKM oOmepamiiHoi panu. JloBkuHA XIpypriqHOi
pykaBudku (26-30 cM) 103BOJISE APEHYBATH OyAb-SIKUN BT YEPEBHOI MOPOKHUHU
yepe3 CepeIuHHY paHy, 1 THM Ounbllie uyepe3 A0AaTKoBI po3pizu. Hax mikiporo
MOBHWHHI BHUCTYIIATH KIHII TaJbIIB pyKaBUUYKH (Tpoxu Ouabiie 3-4 nuB.). BitbHUI
BIITIK BMICTY 3a0e3MeuyeTbcs 3aBASKH NIIJIMHHUM TPOCTOpaM, YTBOPEHUM
CKJIaIeHOI0 B 4-5 pa3iB y MO3J0BXKHBOMY HampsMKy pykaBuukoro. Ha 3-5-it nenb
micis omepalii rymMoBa pyKaBHYKa BUIBHO BHUTATYETHCA 3 paHHU, 1HOAI HaBITh
HEMOMITHO ISl XBoporo. | B mboMy Tex ii mepeBara mepej, MapJieBUMH APEHaKaMH,
BUJTyYCHHS SKHX TOB'SA3aHE 3 PI3KUMHU OOJILOBUMHU BIAUYTTAMU Ta TPaBMyBaHHSIM
TKaHWUH, TOMY 1110 MapJisi MILIHO IpUIUnae 10 HuX. [Ipenyroya QpyHKIis 301HCHIOETHCS
yepe3 KalnuIIpHICTh HIUIMHHUX MPOCTOPIB MDK CKJIAJIKAMU T'YMHU 1 CTIHKAMHU DPaHH.
JlpeHyBaHHS 4epEBHOI MOPOKHUHU XIPYPIiuHOK PYKABHUKOIO 3aCIIyTOBY€E Ha yBary 1
OUIBIII YACTOTO 3aCTOCYBaHHS B HEBIJIKIATHINA a0oMiHAIBHIN Xipyprii. 3a3HaueHUN
METOJT TOCUTh €(PEKTUBHUHN, IPOCTHH 1 TOCTYIMHUH AJI1 BUKOPUCTAHHS y OYIb-SIKOMY
XIpypriuHOMYy CTallioHapi.

B a0pgominanbHiil Xipyprii HaOyau HIMPOKOrO 3aCTOCYBaHHS PI3HOMAHITHI
TPYOKH JJIsl TpeHYBaHHS Ta 3POIICHHS YEPEBHOI MOPOKHUHU aHTHUOAKTEPiaIbHUMHU
po3unHamMu. BBakaeTbcs 3a HEOOXIAHE 3aluIIaTH iX B YEPEBHIA TMOPOKHUHI HE
TUIBKHM TICJS €KCTPEHUX Olepaulid 3 MpUBOAY ACCTPYKTUBHUX (OpPM areHIULHUTY,
XOJICLUCTUTY, TAHKPEATUTY Ta IHIIUX TOCTPUX MATOJIOTIH, a i Mmicis psAAy IIIaHOBUX
OTEepaTHBHUX BTPy4YaHb, 3 METOI CBOEYACHOTO JIarHOCTHYHOTO KOHTPOIIO
MOXJIMBUX  MICISONEpalliHUX  3aXBOPIOBaHb. YCKJIAAHEHHS (pO3pHUB  IUBIB,
KpoBOTeua). ['yMOBI Ta iHIII JAPEHAaKHI TPYOKH BCTAHOBIIOIOTH TaM, Ji€¢ HEOOX1THO
3a0€3MeUYnTH aKTHUBHY acMipalil0 BMICTY 3 OOMEKEHUX MOPOXKHHUH 13 IIUIbHUMH
CTIHKaMH, 1110 TOTaHO CMaJar0Th, a00 BIATIK MPOIYKTIB JKUTTEIISILHOCTI OpraHiB
YEpEeBHOI IOPOKHUHMU.

barato XipypriB BiI3Ha4alOTh NE€PEBarv APEHaXIB 13 CAHTETUYHUX MaTepiaiB.
[li TpyOkM BUKIMKAIOTh Ha0araTo MEHINYy peakIlif0 3 OOKy OYEepEeBUHH, Kpalle

(QyHKIIOHYIOTB i CIy’aTh JOBLIE. IX HMIMPOKE 3aCTOCYBAHHSA B CYY4acHUX YMOBax
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MPOAMKTOBAHO HEOOX1IHICTIO MOETHAHHS IpUTAIlITHUX 1 acHipaliiHUX MPOLEIyp IpU
JIKyBaHHI MEpUTOHITY. B ocTtanHi poku HaOyB MOIIUPEHHS METOJ AKTHBHOTO
JIPEHYBaHHs, 3aCHOBaHUN Ha CTBOPEHHI JO30BAHOTO PO3PIIHKEHHS B APECHAKHIN
cuctemi. [l 1BOrO BUKOPHUCTOBYIOTHCS BaKyyMHI JApEHaXHI MPHUCTPOi, SKi
3a0€3MeuyIoTh acmipallilo He TUIBKM 3a 3aKOHAMH KaIllJISIPHOCTI, a ¥ 3a paxyHOK
HEraTUBHOTO TUCKY B cHCTeMi. [[peHak B uepeBHIA MOPOXKHUHI Maike 3aBXKIu
3HAXOAUTHCS MOOIM3Y, a 1HOJI 1 B KOHTaKTI 3 Oyab-skuM opraHoMm. lle Bu3Hagae
0co0JIMB1 BUMOTH J10 (YHKINT ApEHYBaHHS Ha BIAMIHY B1J APEHYBaHHS 130JbOBAHUX
MOPOKHUH 1 paH. Tyre yHmIMBaHHS 4YEpEeBHOI MOPOKHUHU MpPH POl BTpydYaHb
CTAHOBUTHh PU3UK s maiieHTiB. OJHIEI0 3 MPUYMH 1HKOJM TICIsONepaiiHuX
YCKJIQJHEHb, MOPSJ 13 Mi3HIM ONEPATUBHUM BTPYUYAHHSM 1 JNESIKUMU MOMUIKaMU
TaKTUKO-TEXHIYHOTO XapakTepy, € HEJOCTaTHE ApPEHYBaHHSI ab0 paHHE BHJIAJICHHS
JIpeHaxiB. JIpeHaxk, IKUW € 4yKOPITHUM T1JIOM, OJHOYACHO MAa€ MOPa3HIOYy IO 1,
OTXKE, BUKJIMKAE 3amajbHy peakuito. [lonpasHiooua Aisi IpeHaXiB Ha OYEPEBHUHY 1
MOB'SI3aHA 3 UM MOXKJIMBICTH X HECHPHUSTIMBOTO BIUIMBY HA 3amalbHUI MPOIEC 1
(GYHKIII0O OpraHiB YepeBHOI MOPOXHUHMU MOCIYKUIM OCHOBOIO JUISL JIEAKHX
pEKOMEHaIlii, 10 BHUKIOYAIOTh IIUPOKE 3aCTOCYBAHHS IPEHYIOYHX MPHUCTPOIB.
[Ipore mpakTuka MoOKa3ye, L0 APEHYBaHHS YEPEBHOI MOPOXHUHHU, BUKOHAHE 3a
MOKa3aHHSIMU 1 TPABWIBHO, € 3alOPYKOI0 YCIIIIHOTO 1 IIBHAKOTO OJy>KaHHS.
HeBukopucTaHHS TaMIIOHIB 1 JPEHAXIB CTAaBUTh IMiJ 3arpo3y XKUTTA OaraTtbox
BaXXKOXBOpUX. BCIM XBOpUM, HE3al€KHO BiJl METONY JpEHYBaHHS, IMPU3HAYaIOTh
MAacCHBHI /1031 aHTHOAKTepiaJIbHUX MpenapariB, B OCTAHHI POKH HAOYJIO MOIIMPEHHS
BHYTpIIIHLOYEPEBHE BBEJICHHS KaHAMILMHY, SIKHA Ma€ BHUCOKY aHTHOAKTepiaabHY
aKTUBHICTH WIOJO0 KoJibakTepiitHoT Mikpodaopu. A Takox 3acoOu, CIpsSMOBaHI Ha
KOPEKI[I}0 TTOPYIIEHb BOJHO-COJIBLOBOIO 1 OUIKOBOTO OOMIHY, MiJABUIIEHHS 3aXHCHHUX
CHWJI OpTaHi3My, 3HUKCHHS IHTOKCHKAIIIT Ta 1H.

[Ipu BupimieHH] NUTAHHS TPO TOKA3aHHS 1 CIIOCOOW BBEJCHHS APCHAXIB 1
TaMIIOHIB BPaxOBYIOTh XapakTep IMAaToJIOrii, a TaKOX CTyMHiHb KOMIIEHCATOPHUX
MOKJIMBOCTEH XBOPOro. BupakeHuil AeCTpyKTUBHHI TpoIliec, 3Ha4HA KOHTaMIHAIlis

YepeBHOI TMOPOKHUHM, PI3HOMAHITHICTh €KCyAaTy Ta WOro HECHpUSTIUBUN
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XapakTep—yci mi paKkTopu € MOKa3aHHIM J0 000B’I3KOBOTO BBEICHHS IPEHAXKIB.
BucHoBku. J[penyBaHHs HEOOXI1HO MPOBOJUTH 3 ypaxyBaHHSAM JIOKaJi3allii,
MOIIMPEHOCTI MAaTOJOrii, aHaTOMO-(i310JI0TIYHUX OCOOJMBOCTEH JIPEHOBAHOTO
BTy >KMBOTa. BOHO Mae OyTW palllOHAJIBHUM 1 ONTHUMAJbHUM Y KOXKHOMY
KOHKPETHOMY  BHManKy. llpomenypy HOpeHyBaHHS HEOOXiZHO  TPOBOJUTH

MAaKCHUMAJIbHO MAJHUMHN MCTOAaMHU, IO 3HUKYIOTh PU3UK PO3BUTKY YCKIIAIHCHD.
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BIIJIMB COVID-19 HA BUHUKHEHHA IHCYJIBTY

Kaumenko Onexcanap CepriiioBuy,

CTyAEHT 4-ro Kypcy, kadenpa 610MeTMUHOI 1HXKEHePIl,
HarmionansHuii TEXHIYHHUIM YHIBEPCUTET YKpaiHH

«KuiBchkuii mosiTexHiyHui 1HCTUTYT M. Iropst CikopchbKoToy
M. KuiB, Ykpaina

VY Haml 4yac OJIMH 13 HAaUCTPALIHIIINX XBOPOO y CBITI sIBJIsI€ cOOOI0 1HCYNBT. Bin
nocsirae Apyre micue cepes, «BOUBLD Jrofei». Y 2019 pori craBes crajax HOBOTO
pecmiparopHoro Bipycy SARS-Cov-2, 1o 3apaxas Jtofei MUTbHOHAMU.

[le ctBoproe pocrtarHio 0Oazy pnst BuB4YeHHsS BrumBy COVID-19 Ha

1epeOpPOBACKYIIAPHI 3aXBOPIOBAHHS Ta MPOCIIAKYBAaTH TEHSHIII] aTOIOT1M.

Jlnst i€l Te3u s MPOBIB aHaNI3 MyOJiKalliii HA aHaJOTIYHYy TEeMy Ta 3pOOuB

BJIaCH1 BUCHOBKH Ha OCHOBI JIaHUX, 110 OyJIM MPUBEJICHI.

Ha 18 O6epe3nss 2021 poky Bim3HaueHo, 1o cepen 6698 marieHTiB 13
COVID-19, saxi Oyau rocmitaiizoBaHi y 9 1HCYJAbTHHX LEHTpax, 1HCYIbT BUSIBUBCS Y
1,3% Bunankis (puc. 1).

3okpeMa, y MalleHTIB 13 JBOCTOpOHHIM iHcynbToM (JIBO), cepenHiii Bik
ctaHoBuB 51 pik, a B CIIA 28% mnarientiB 0ynu adgpoamepukanisimu. [llogo 66

BumnaikiB JIBO, 10 nmamientiB (16%) Oynu momnommie 50 pokis[1].

[To3UTUBHOIO TEHHEHINEIO € Te, 10 ToJoBUHY marlieHTiB (50%) Bumucamu
n010My a00 TIepeBesH 10 peablliTalifHNX 3aKIaaiB HEBIIKIATHOT foroMorH [1].

Crni Bi3HAYWTH, IO JIBOCTOPOHHIN I1HCYJIBT MEpeBakaB CEpeJl MAIli€HTIB 3
roctpuM imemMigHuM iHCYnsTOM Ta COVID-19 Ha 1BOX KOHTHHEHTAX.

[le#t BuA 1HCYABTY BUSBISBCS Y 3HAYHO MOJOAMIMX BIAOMOCTEH Ta

HETPOTOPIIIHHO yacTiie TopkaBcs appoamepukaniii y CIIIA [1].

51



u Total AIS in COVID-19 ® LVOs in COVID-19 (n) u Incidence of AIS in COVID-19 Admitted Patients (%)
22

18
14
—1 12
{ 10
7
6 6 :
" 5 5
4 | 4 w4
26 3 3 ; i 3
1.8 16 i
I I: Huz B DA I

Site A, (685) Site B, (850) Site C, (1200)  Site D, (588) Site £, (270) Site F,(800) Site G, (1000) Site 1, (750) Site J, (555)

Puc. 1. Bunaaku incyasty pa3zom iz COVID-19.

Ha oci X mnoka3zaHo Ha3By JIIKapHI Ta 3arajibHy KUIbKICTh BHIIAJKIB
rocmitamzamii 3 COVID-19 mnpotsrom mnepiogy nocmipkeHns. Bicb Y mokasye
KUIBKICTh apTeplajbHUX 1IIEeMIYHUX 1HCYNIBTIB (CuHS cmyra), JIiBOCTOPOHHIM
1HCYABTOM (YEepBOHA CMyra) Ta 3axBOPIOBAHICTh Ha apTeplayibHUX 1MIEMIYHUX
1HCYABTIB y TocmiTanizoBanux narienTis 13 COVID-19 (%) (3enena cmyra).

Ha ocCHOBI 4OTHPBHOX MOCHIAKEHb, IO BHBYAIM (PAKTOPU PHU3UKY 1HCYIIBTY,
MOPiBHIOBAJIM KIiHIYHI ocoOmuBocTi marmieHTiB i3 COVID-19, cepueBo-cymuHHUMU
3aXBOPIOBAaHHSIMH Ta OCI0 0e3 CcepleBO-CYIMHHUX MpobieM (puc. 2), MOXHa
BU3HAYUTH I11kaBl BiAMmiHHOCTI. [lopiBHsiHO 13 mamientamu 3 COVID-19 6e3
CEpIICBO-CYIUHHUX 3aXBOPIOBaHb Ta THUMH, Yy KOTO PO3BUHYIOCS TOCTpE
CEpIIeBO-CYIMHHE 3aXBOPIOBAHHS, MAIlIEHTH 3 OCTAHHBOIO TPYMOI0 OyH cTapiie, mpu
IIbOMy HE BHSIBJICHO CTAaTeBUX pPi3HUIb. 3'ICOBAHO, IO PHU3UK IHCYIBTY TIPH
COVID-19 Bummuit y mnamieHTiB 3 (GakTopamMu pPHU3UKY CEpIEBO-CyAMHHUX
3aXBOPIOBaHb, a CE€pell HMX YaCTIIIE 3YyCTPIYarOThCS apTepiajibHa TilepTeH3is,
I[yKPOBUH 11a0eT Ta imeMiuHa XBopoOa cepirs. 3HaYyIUX BIAMIHHOCTEH y KUTBKOCTI
KypLiB Ta HEKYpIiB HE BUABIEHO. [10MKOMIKEHHSI MO3KY NP 1HCYABT1 y MALI€HTIB 3

COVID-19 acouitoeTbes 13 OUTbII BaXKUM MepediroM 1H(EKIIHHOTO 3aXBOPIOBAHHS

[2].
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CVD No CVD

Risk factors No. studies Exposed Total Exposed Total OR (95%Cl) ?
Female sex 4 59 13 6712 11683 . 0.92 (0.62-1.35) 0
Hypertension 4 8l 13 2392 11683 — e 7.35 (1.94-27.87) 76
Diabetes mellitus 4 52 13 1489 11683 —_— 5.56 (3.34-9.24) 22
Coronary artery disease 2 18 38 508 2181 — 3.12 (1.61-6.02) 0
Severe Covid-19 infection 3 33 49 571 2389 | ﬁ‘ 5.10 (2.72-9.54) 0
1.0 20 50 10.0
OR (95%Cl)
Covid-19 No Covid-19
Stroke characteristics No.studies Outcome Total Outcome  Total OR (95%Cl) 12

Large vessel occlusion 8 127 251 613 1031 e — 2.73 (1.63-4.57
Intravenous thrombolysis 10 80 428 379 1569 E  — 1.06 (0.64-1.76
Endovascular treatment 10 78 428 579 1569 R o — 1.13 (0.71-1.80
In-hospital mortality I 144 432 191 1643 — 5.21 (3.43-7.90

29
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)
)
)
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Puc. 2. ®akTopu pU3UKy rocTpUX cepueBO-CyTUHHHX

3axBoprOBaHb y namienris i3 COVID-19

HeoOxinno Bim3HauntH, mo COVID-19 Moxe npu3BecTH A0 3aroCTPEHHS
OyIb-sIKO1 OCHOBHOI apTepialibHOl TINEPTeH31i, MIABUIIYIOYM THUM CaMUM PHU3HK
reMOpariyHoro Ta IMeMIYHOTO 1HCYJIbTY. ICHYIOTh KiJIbKa MEXaHi3MiB, SKI MOXYTb
COPUSTH BUHUKHEHHIO 1HCYJIBTY y MailieHTiB 13 3apaxeHHsIM SARS-CoV-2 Tta
aprepiaNibHOIO TinmepTeHsiero. Jlo HHUX BIIHOCATHCS  (GIOPUHOIAHUN  HEKpO3,
AKTUBOBAaHUM 301IbIICHHSAM CYAMHHOTO THUCKY, a TaK0XK 3HaYH1
CTPYKTYpHO-(YHKIIOHaJIBbHI ~ 3MIHM B  €HJOTENl Ta  DIaAKkoMy  M'si3i
BHYTPIIIIHPOMO3KOBHUX apTepiii, SKI YacTO BHSBISIOTBECA TMPU  aTEPOCKIEPO3i,
0COOJIMBO B MAIlI€HTIB MOXUJIOTO BiKY [3].

Cepen BumankiB iHpexmii COVID-19, ski 3aBepmmiucs JIeTaJIbHUM
pEe3yabTaToOM, BEJIMKOTO 3HA4eHHS HaOyBaJd 3alalieHHs, $KI B TOJAIbIIOMY
MPU3BOAWIN 10 "UMTOKIHOBOTO IITOPMY", IO B CBOIO Yepry BIUIMBAaB Ha PO3BHUTOK
reMopariqioro iHcynsty [4] [2].

VY nopiBHSHHI 3 TAalllEHTaMM, $KI MepeHeciu 1HCyabT, He Mawouu COVID-19,
MaIi€HTH 3 1H(EKIE Ta 1HCYIBTOM BHUSBUIUCS MOJOIIINMU, IO TM1IKPECTIOEThCS
Ha pucyHky 3. TlocTpuil imieMiuHMIA 1HCYJBT dYepe3 OKIIO31I0 BEIMKUX CYIUH
criocrepiraBcst vactime y Bumagkax COVID-19. Taki mnamieHTH Maid OUTBII
CEepHO3HUN TMepedir 1HCYNbTY, 1 YacTillle CTUKAIUCS 3 KPUIITOTEHHUM 1HCYJIBTOM.

HagiTh 1pu 01HAKOBOMY 3aCTOCYBaHH1 METO/IB JIIKYBaHHS TOCTPOTO 1HCYJIBTY, TAKHX
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K BHYTpPIIIHbOBEHHUI TPOMOOJI3UC Ta TPOMOEKTOMIs, MAll€EHTH 3 1H(EKIIE0

COVID-19 manu BuIly rocuiTaibHy CMEPTHICTB [2].

Table 1. Clinical Characteristics of Five Young Patients Presenting with Large-Vessel Stroke, ™

Variable Patient 1 Patient 2 Patient 3 Patient 4 Patient 5

Age — yr 33 37 39 44 49
Sex Female Male Male Male Male

Medical history and Mone None Hyperlipidemia, hypertension Undiagnosed diabetes Mild stroke, diabetes
risk factors for
stroke

Medications Mone Mone MNone Mane Aspirin (81 mg),
atorvastatin (80 mg)

MIHSS scoref
On admission 19 13 1a 3 13
At 24 hr 17 11 4 19 11

At last follow-up 13 5 MA; intubated and sedated, with 19 7
(on day 14) {on day 10) multiorgan failure (on day 12) (on day 4)

Outcome status Discharged to Discharged home Intensive care unit Stroke unit Discharged to
rehabilitation facility rehabilitation facility

Puc. 3. XapakrepucTtuka S Mo10AMX NALIEHTIB 3 iIHCYJIbTOM, SIKi OyJ1M

iHdikoBaHi Bipycom.

BaxxnuBo 3a3HaunTH, MO0 X04a O0COOM OYIb-SKOTO BIKY MOXYTh 3apaKaTHCH,
cepito3ni Hachiaku Biag Covid-19 HaltyacTiiie ciocTepiraloTbes y JIOAEH CepeHbOro
1 OXWJIOTO BIKY, BKa3ylOUM Ha BaXJIMBICTh (DaKTOpa BIKY SIK PU3HKOBOTO. 37aBajiocs 0
JIOTIYHUM TIPUITYCKATH, 10 3pOCTAaHHS BIKYy 3HAYHO 30UIBIIYE PU3UK T€MOPATiYHOTO
iHcynpTy y mamieHTiB 3 COVID-19, xoua Oxley et al. moBimomMisiu mpo BUIAJIKH
iHCynbeTy, noB'szani 3 COVID-19, cepen momonux naimieHTiB. Ha ocHOBI HasBHUX
nanux Camacho et al. BUCHOBYIOTB, IO BIK BUCTYIA€ BAXJIMBUM (DAKTOPOM PHU3HKY
reéMOparidyHoro 1HCYJIbTY, HalOUIbII CMEPTOHOCHOIO THILY 1HCYJAbTY. B ixHbOMY
JOCIIJDKEHH] PO3MISAAIOThCS  PI3HI  BIKOBI MPOIECHM Ta TAaTodOrii, Takl sK
nepebpaibHa MIKpoeMOOIisi, ypakeHHs Ou101 PEYOBUHU, IMOTOBIICHHS CYIMHHOI
0a3anpHOT MeMOpaHu Ta 301IbIIEHA MPOHUKHICTh TeMaroeHedaniyHoro o6ap'epy, sKi
BU3HAUYAIOTh TOIIKO/KCHHS €HOTENI0, 3MIHU €JaCTUYHOCTI CYJMH Ta MOAaJbIIi
KOJINBAaHHS KPOBOTOKY Ta TUCKY [1].

Ha cporomHimHii A¢Hb 3aIpPOIIOHOBAHO KIJbKa TCOPETHYHHMX MOJICICH IS
MOSICHEHHSI HEUPOBACKYIIpHUX Mol y xBopux Ha SARS-CoV-2. BinbmiicTs 3 HUX
0asyroTbest Ha iaei, mo iHdekiis, BukinkaHa BipycoM SARS-CoV-2, Bukimkae

3amajeHHs] Ta MOB'I3aHe IMYHOJIOTIYHE BUBUIBHEHHS IUTOKIHIB, 110 MPU3BOIUTH 10
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OJHOYACHOI aKTuBalii TPOMOOIMTIB Ta MikpoTpomOo3y. Ilpomosumii 1070
BHUCHAXCHHS KapJiOMPOTEKTOPHUX 1 HEHPONpOoTeKTOpHUX peunentopis AllD-2 y
BCbOMY TUJI1 Ta MIKpOIUIii TOJIOBHOTO MO3KY BHACIIJIOK iXHBOI BUIIIO1 BPa3IMBOCTI JI0
BIpyCHO1 1HBa3ii TakoX € TMPUCYTHIMU He3aJeXHO BiA Biky. OgHAK Ba)JIMBICTb
rinepkoaryssiiiiHoro crany y iH@pekuii SARS-COV-2 BUSBISETHCS CyNepewINBOIO,
3BaKAIOUM Ha BIJACYTHICTH JIETAJbHUX CYIMHHHMX JOCHIIKEHb MPU KPUIITOTEHHOMY
1HCYNIBTI y OUIBIIOCTI TEeMaTWYHUX JAOCHiIKeHb. KpiM Toro, BHCOKHiA '"Tsrap
XBOpPOOHU", 0COOJMBO Yy JITHIX JIONCH, WMOBIPHO, JIHIIE IOCHIIOETHCS BIKOBUM
BUCHaXeHHSIM peuentopiB AIID-2, mo mpu3BoaUTH N0 MEepeBaKaHHS HETaTUBHUX
edexTiB 301nbI1eHHS criBBiAHOMIEHHST AIID-1/anriorensun [5].

BucHoBok

VY miacymky, COVID-19, sik cepiio3He pecnipaTopHE BIpyCHE 3aXBOpPIOBaHHS,
HE € 0e3MocepeIHhOI0 MPUUMHOIO0 1HCYJBTY. 3aMICTh I[bOTO, BIH BHUKJIMKAE PEAKIi
OpraHiaMy, akTHUBYIOUM TIEPElyMOBH, Taki SK ILYKpOBUH mdiabeT, TINEpTOHIsS Ta
CEpLEBO-CYAMHHI 3axBOpPIOBaHHA. DakTOpOM pHU3MKY TaKOK € BIK [alI€HTA,
MPOTIOPIIIAHO 30LIBIIYIOYM WMOBIPHICTh IIepeOpPOBACKYISIPHUX 3aXBOPIOBaHb Ta
JeTalbHOTO BUMaAKy. He3Bakaroum Ha Te, IO B MEIWYHI 3aKJIaJHd MOTPAIUIIIOTH 1
MOJIOAII TAIIEHTH 13 BIPYCOM Ta I1HCYJIbTaMH, iX BIJHOCHUHW BIJCOTOK MEHIIUN
MOPIBHSAHO 3 1HGIKOBaHUMHU 0e€3 IHCYJABTY. 3arajoM CepelnHid BIK 1H(IKOBAaHUX
MAaLIEHTIB 13 1HCYJIBTOM MEHIIWWA, HI) y HEIH(PIKOBAHUX IHCYJIBTHHX MalieHTIB. Lle
nonatkoBo marBepmkye Te, mo COVID-19 nmie sgx kartamizarop IaToJIOTIH,

HAKOIMMYCHUX ITPOTATOM JKUTTA.
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JIESIKI OCOBJMBOCTI NEPERIT'Y T'EPIIECBIPYCHOI IH®EKIIII B
YMOBAX BIHCBKOBOI'O CTAHY

HaykoBwii kepiBHUK:

Mauauk Harauisa BirajiiBua,

K.MEJI.H., JIOLEHT

XapKiBChKHUM HAIllOHATLHUM MEIUYHUIN YHIBEPCUTET
AxonoBa Mapisa XauatypiBHa

3100yBay BUILOT OCBITH TPETHOTO MEAUYHOTO (DaKyIbTETY
XapKiBChKUI HAITIOHAILHUA METUYHUN YHIBEPCUTET

Beryn. Ilpoctuii repmec - 1ie XpOHIYHE pPELUIUBYIOYE 3aXBOPIOBAHHS, 3
MOSIBOI0 TYXUPIIB Ha WIKIpl Ta CiIM30BUX OOonoHKax. [lepBuHHE iH(IKYBaHHS
reprecBipycHOI0 1HEKIE BiAOYBAEThCA MPU OE3MOCEPEIHHOMY KOHTAKTI BIpYCy 3
opra”izaMoM moAuHU. [Ipyn HOpMasbHIN IMyHHIA BIANOBIII, BIPYC BHUBOJMUTHCS 3
OpraHi3my, OKpiM KJIITUH-MIIIEHEH, B IKUX 30€pIra€ThCsl MPOTATOM yChOTO JKUTTS B
JaTeHTHIM (popmi. 3a IEBHUX YMOB YaCTHHA BIPYCIB aKTHBY€EThCs. 3a nanumMu BOO3,
MpPOCTUI Teprec € OJHUM 3 HAWUNOIIMPEHIINX HEKOHTPOJIhOBAHUX 1H(EKIIIHI
moauHu. [IpoctexyeTbest TEHACHIIS A0 3pOCTaHHS 3aXBOPIOBAHOCTI HA FE€PHETHYHY
1H(pEKIII0 cepell HaceJeHHsS, LbOMY CIpPHSIE TOMMPEHHS IMYHOCYNPECHBHHX Ta
IMYHOJIETIPECUBHUX CTaHIB.

Mera. IIpoananizyBatu 3B’ 130K MK MOSBOIO T€PIIETUYHUX BUCUIIAHb Y TIEPI0]T
BIMICBKOBOT'O CTaHYy.

Marepiaau i metoau. IIpoBeneHo coliaabHe ONUTYBaHHS 3 BUKOPHCTAHHIM
ryri-(opM. B onutyBaHH1 B35 y4acTh 51 JrorHA PI3HUX BIKOBUX KaTEropiu.

Pe3yabTaTu gocaigxenHss Ta oorosopenHs. Cepes onutaHux Opaiau y4acTh
y Bt 18-25 pokiB - 35,4%, y Biti 26-35 pokiB - 15,6%, 36-45 pokis - 35,1 %, 46-55
pokiB - 6,1%, 56-65 poxiB - 7,8%. 54,9% xinok, 45,1% dJomnosikis. 65,3% BigMivamu
HAsBHICTh T€pPIIETUYHUX BHUCHUNAHb, 34,7% - 3amepeuyroTh HasgBHICTh T'epIETUYHUX
BuUcHIaHb. [losiBa reprieTuyHuX BUcuianb Buepiue 3 24 mororo 2022 poky nomMivaiu
68% omwurannx, 32% - He momivanu TeprieTuyHUX Bucumanb 3 24.02.2022 poky.
3arocTpeHHsl repreTuyHux Bucunanb 3 24 mororo 2022 poky BiamiuaioTh 92%
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OMUTAaHUX, HE TOMivanu 3aroctpeHb 3 24 miotoro 2022 poky - 34% onuTaHux,
B3araji He MOMivaiau reprneTuyHuX Bucumnanb 14% onuranux.

3a pe3ysibTaTaMy OMUTYBAHHS, OUIBIIICTh OMUTAHUX BiJIMIYaIM BIIEpIIE MOSBY
reprneTuuHux Bucunanb 3 24.02.2022 poxy. YacTuHa oOmMTaHUX, SKI MOMIYaJH
HasBHICTh TepneTHYHUX BUcHNaHb 10 24.02.2022 poky - OLIBIIICTh 3 HUX BiAMIYaIN
3aroCTPEHHs y Iepioj] BINCBKOBOTO cTaHy. lIpoTupennauBHe NiKyBaHHS Ma€ KuIbKa
M1IXOIB: CyIpecUBHA NPOTUTEPIETUYHA Teparis, IMyHOTEpaIlis
OPOTUTEPIETUYHUMHU BaKUMHAMHU - B YKpaiHl 3apeecTpoBaHa piAKa 1HAKTUBOBAaHA
KyJbTypajibHa BaKIIMHA, TEpaIis iIMyHOMOIYIIOBAIbHUMH TTpemapaTamMH.

BucnoBku. TakuM 4MHOM, CTPECOBI CHUTYyallli, 30KpeMa BIMCbKOBUW CTaH €
dakTopaMy, 10 CHPUAIOTH TMOSIBI TEPIETUYHUX BHUCHUIIAHb, TOOTO MOXEMO
MPOCTEKUTU 3B’SI30K MIK €MOIIIHHUM CTaHOM Ta aKTUBHICTIO Bipycy. CBo€yacHO
IpU3HAUY€HA MPOTHPEUUAMBHA Tepamiss JOMOMOXKE YCYHYTH 3aroCTpEHHs Ta
YCKJIaJHEHHSI 3aXBOPIOBAHHS, a TaKOX IOJIETHIMTU CTaH XBOPOIO Yy MEPioj BIUIUBY

cTpec-(haKTopiB.
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VJIK 616-001.37
ITH®IKOBAHI HE3POIIEHI TEPEJIOMM TA XUBHI CYTJIOBU
TOMLJKH (OTJISII JITEPATYPH)

MamenoB Asep I'eiinap oruiu

3100yBay BHILOI OCBITH S Kypcy, | | | Mequunoro dakynbrery
Becnin Bosronumup BikropoBuy,

K.MEJI.H. aCUCTEHT Ka(eJpu TPaBMAaTOJIOTii Ta OPTOTE il
I'apkyma Makcum AHaToJ1iiioBHY,

K.M€JI.H. aCUCTEHT Ka(epu TpaBMaTOoJIOT1i Ta OpTONE il
XapKiBChbKHI HAIIIOHAIbHUNA METUYHUIN YHIBEPCUTET

M. XapkiB, YKkpaiHna

Beryn: IlepenoMu TOBrux KiCTOK € MOUTMPEHUMH OPTONIEAUYHUMH TPaBMaMH,
AK1 3a3BUYail roAtbcs Oe3 ycknagHeHb. OJHAK Yy JNEAKMX BUNAAKaX Il MEpPeIOMU
MOXYTh YCKJIQTHIOBATUCS 1H(]EKII€I0 a00 HE3POIIEHHSM, 1110 MPU3BOAUTH O 3HAYHOI
3aXBOPIOBAHOCTI ISl mamieHTa. JIikyBaHHA LIUX YCKJIaJIHEHb MOX€E OyTH CKIAAHHUM 1
4acTO BHMAra€ 3aCTOCYBaHHsSI aHTHOAKTEpiaIbHUX MpenapariB Ta XipypriyHOTO
BTpydaHHs. OJHUM 13 XIPYpPTriUHUX METOJIB JIIKYBaHHS, SIKU BUKOPUCTOBYETHCS B
TaKUX BHUMAJKaX, € BUKOPUCTAHHSA IHTpaMEIyJSIpHUX LBSXIB, MPOCOUYEHUX
AHTHOIOTUKAMH 3 IIEMCHTHUM/TIOJIMEPHUM MOKPHUTTM. [1] OCcTeOoMi€eIT € OCHOBHOO
XBOPOOOIO KICTOK, fIKa MOXe OyTH TrocTporo ab0 XpOHIYHOIO. 3axBOPIOBaHHS
BKJIFOYAE 3aMajIbHUM TPOLIEC, SKUH Bpa)kae KICTKY, 1[0 BUHUKA€ BHACIIJIOK THIHHUX
MIKpPOOPTraHi3MiB, $SKI MOIIMPIOIOTBCA Yepe3 XIPypridyHe BTPYYAHHS, BIAKPUTI
nepesioMu abo KpOBOTIK. BIIKpUTI KOHTaMIHOBaHI MEPEIOMH MOXYTh MPU3BECTH JI0
PO3BUTKY OCTEOMIENITY 3JIaMaHOl KiCTKM B 3—25% BHUITaJKiB, 3aJCKHO BIJl THITY
nepenoMy, CTYNEHS TOMIKOPKeHHS M SKMX TKaHWH, CTyHeHS MiKpoOHOTO
3a0pyIHEHHs Ta BiJ] TOTO, UM MPOBOJMIACH CUCTEMHA Ta/a00 MiclieBa aHTUMIKpOOHA
tepanis. bakrepii mociBaioTh 6€3MocepeIHbO Ha MOBEPXHIO KICTKU MiJl Yac TPaBMHU,
1] yac omnepauli Ta/abo B paHHbOMY MicC/IsSiONepaiiHoOMy MepioJii; paHHE MIKpOOHE
3apa)K€HHS MOXE TMPHU3BECTH JI0 PO3BUTKY OCTEOMIENITY B MicCIll mepenoMy. bes

JKyBaHHS 1H(EKLIS 3pElITO0 MPU3BEAE JO HE3POIICHHS, XPOHIYHOTO OCTEOMIEIITY.
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[2]

Hespomenns abo mceBmoapTpo3 - Iie MATOJIOTisl BPOKEHOTO 1 HAOYTOTO
XapakTepy, MpH SKIM MOPYIIYEThCA OE3MEepEepBHICTh TPyOUYACTOl KICTKM 1 BUHHMKAE
PYXJIUBICTh B HEBIACTHBHUX Ui Hel dyacTuHax. [laTomoris mMoxke JoKami3yBaTHCS B
pi3HUX MicIsIX. Perira «XuOHUX Cyrio0iB» YTBOPIOIOTHCS MicCs TpaBMH. [4]

Mera: Ormnsin cydacHoi JiiTepaTypd, HAyKOBUX IIpailb, CTaTeil, Te3 1o 10
JiKyBaHHS 1H(QIKOBaHHUX HE3POIIECHUX MEPEIOMIB Ta XUOHUX CYTI001B TOMIJIKH.

Marepianu Ta Meroau: «Pe3ynbraTu 3aCTOCYBaHHS 1HTpaAMEAYJIAPHUX IBSIX1B
3 LIEMEHTHUM/TIOTIMEPHUM MOKPUTTAM, MPOCOUYCHUX AHTUOIOTUKAMU, TIPU JIKyBaHHI
1H(IKOBaHUX HE3POLIEHUX 1 BIAKPUTUX TEPEIOMIB JIOBMMX KICTOK, AaBTOPH:
Manewm K. Maypis.»; [1] Tapyn Conanki

VYci nanieHtn  (BikoM Big 18 pokiB) 3 1H(IKOBAaHMMHM HE3POUICHUMU
nepeoMaMyd  CTETHOBOI  Ta  BEJIMKOTOMUIKOBOI  KICTOK, fIKI ~ OTpUMYBaJH
IHTpaMeIyJIApHI 1BSIXi, TMPOCOYEHI AHTUOIOTUKAMU 3 IIEMEHTHUM/TIOJIMEPHUM
MOKPUTTAM, y niepiof 3 1 ciuns 2021 poxy no 31 rpyans 2022 poky Majiu mpaBo Ha
BKiIoueHHS B nociimkenHs( B kiiHikax Orthopedic KVR Hospital Kashipur Ta
Anamika Orthopaedic Centre). IlamienTn, ki Manu ajeprir0 Ha BaHKOMILMH a0o
TEWKOIUIaHIH, 13 PEHTICHOJOTIYHO BUIMMUM ab0 IHTPAONEpPAIIHUM BUSIBICHHIM
HE3POIICHHS MIIIMHU >2 cM, abo ski Oyau BTpaueHl s TOAAJIBIIOTO
CIIOCTEpEeXKEHHsI, OyIu BUKJIIOUEHI 3 JOCTIKeHHs. [5] Bei onepaiiii mpoBoauiIncs mif
3arajlbHOI a0o0 perioHapHOK aHecrtesdiero. llepem omeparriero Oyino MpPoOBEICHO
KOMIUJIEKCHE Tiepeionepailiiine 00CTeKeHHs Ta oTpuMaHo 1HpopMoBany 3rofay. [licis
X1pypriuyHoi MiITOTOBKU Ta JpanipyBaHHs Ha MICI[l MEPEIOMY BUKOHAHO MO3I0BKHIN
po3pi3. Y BuMaaKax, KOJU Malli€HT MEPEHIC MOMEPEIHIO OMepallito, MepIImM KPOKOM
Oyno BupaneHHs iMriaHTaTy. [ami iH(pikoBaHY KICTKY Ta M’SIKI TKAHUHU PETEIHHO
OYUIIAIA, TIPOBOAMIIA PSICHUM JIaBaXK. 3pa3Ku KICTOK, M SKUX TKaHHWH 1 OyIb-SKOTO
THIHHOTO Marepiainy BIANPaBIsUIA B JIA0OpaTOpiF0 HA TOCIB 1 TECTYBaHHS Ha
qyTIMBICTh. [licas mpboro iHTpamenyaspHuUi KaHal OyB aJ€KBaTHO PO3IIMPEHUH 1
MITOTOBJICHUN [IJI1 BCTAHOBJICHHS IBSIXa OUIBIIOTO JiaMeTpy, SKUW OyB peTeIbHO

NpOMUTUNA (P1310JOTTYHUM po3dyuHOM. [I0TIM mepesnoM 3MEHINIIN Ta CTad1Ii3yBaliv 3a
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JOTIOMOTOI0  IHTPAMENYJISIPHOTO  IBSIXa, TPOCOYCHOTO  aHTHOIOTUKAMH 3
IIEMEHTHO-TIOJIIMEPHUM TOKPUTTAM, TaKOXK Bigomoro sk nBsx Krortmepa (K-1Bsx).
[6]

«Bunagok iH)IKOBAaHOTO HE3POIIEHHS AUCTAIBHOTO BIIIUTY BETUKOTOMIUIKOBOT
KICTKHM II1J1 9ac JIIKyBaHHS apTPOJIe30M KOJIHHOTO CyIio0a 3a JOIMoMOrow ¢ikcaropa
InmizapoBa Ta omeparlii€ro 3 MOJOBKEHHS KiHIIBOK, aBTOpH: AJKUT Yanak, Cauin
AmBant Kane, lliBam Mexpa, Axita I'ynpaxorikap, Cymmir Cinrx, i Pagx
Caganr.»; [2]

52-piyHMII YOJOBIK OTpUMaB TMicisonepaliiiHe iH(}IKOBaHE HE3POIICHHS
JMCTAJIbHOI YaCTUHU BEJIMKOTOMIUIKOBOI KICTKM Ta HAJKOJIIHKA 3 BUXITHUM CHHYCOM 1
JUCTAJIBHOIO TJIACTUHKOIO BEJIMKOTOMUIKOBOI KICTKM in situ. XBOpHil 3BEpHYBCS 10
amOyJaTopii 31 CKapram Ha OUIb Ta NPUITYXJIICTh 1]l IPABUM KOJIHHUM CYITIO00M 3
BIJIBIJIHOIO MMa3yxor0 3 (hikcoBaHOW nedopmariiiero 3ruHanHs 20° mporarom 1 poky
micisi TpaBMHM Ta omepanii. BinBigHa masyxa Oyna mij JaTepalibHOIO CTOPOHOIO
KOJIIHHOTO CYIJIOOY 3 THIMHUMH BHIAUICHHSAMU. [6] IToka3HUKM HOro KpoBi CBIAYMIIU
PO BUCOKY IIBUJIKICTh OCIJJaHHSI €PUTPOIUTIB, a piBeHb C-peakTUBHOTrO OilKa Ta
(dapOyBanHss 3a IpaMoM CBIIUMIM TIPO HASBHICTh TPaMHETAaTUBHUX OakTepiil.
Pentren mokazaB HE3pOIICHHS MUCTAIBHOTO BIJUIUTY BEJIMKOTOMIJIKOBOI KICTKH Ta
OCTCOMIENITUYHI 3MIHM 3 JUCTAJIBHOIO IJIACTUHOK BEIMKOTOMLUIKOBOI KICTKH Ta
oroueHHsM K-apoty. IlamieHTy TpOBOAATH TpUETAINHY MPOUEIypy ACOPHIMEHTY 3
BUJIAJICHHSIM 1MIUIAHTATy, MOTIM apTpojAe3 KOJIIHHOIO Ccymniobda Ta oOmepaiiin 3
MOAOBKEHHS KIHIIBKH. [7]

«BpokeHuid TceBI0apTpo3 BEITUKOTOMIIKOBOT KICTKH Pe3ynbTratu TeXHIYHUX
Bapiaiiii y nporenypi Yapumi-Binbsimca, aBropu: J»oncron, Yapnss E. 11 goxtop
MEIULIMHU. [3]

Pesynbratyt 'y JABaAIsTH TPHOX TMOCHIJOBHUX TAIIEHTIB 13 BPOIKECHUM
MICEBI0APTPO30M  BEJIIMKOTOMIJIKOBOi  KICTKM ~ OylM  TEperisHyTi  4depes
YOTUPU-UYOTUPHAILUATh  POKIB  MICJAA  MOYATKOBOIO  XIPypriyHOTO  JIIKYBaHHS
IHTpaMEeIYJIAPHUM CTPHKHEM. Byrno mpoBeneHO Tpu TUIK TPOLEAYp: THIM A, KU

CKJIaJIaBCSl 3 PE3EKIli TCEeBI0apTPO3y BEJIUKOTOMIJIKOBOI KICTKM 3 YKOPOUCHHSIM,

61


https://pubmed.ncbi.nlm.nih.gov/?term=Chalak%2520A%255BAuthor%255D
https://pubmed.ncbi.nlm.nih.gov/?term=Kale%2520SY%255BAuthor%255D
https://pubmed.ncbi.nlm.nih.gov/?term=Kale%2520SY%255BAuthor%255D
https://pubmed.ncbi.nlm.nih.gov/?term=Mehra%2520S%255BAuthor%255D
https://pubmed.ncbi.nlm.nih.gov/?term=Gunjotikar%2520A%255BAuthor%255D
https://pubmed.ncbi.nlm.nih.gov/?term=Singh%2520S%255BAuthor%255D
https://pubmed.ncbi.nlm.nih.gov/?term=Sawant%2520R%255BAuthor%255D
https://pubmed.ncbi.nlm.nih.gov/?term=Sawant%2520R%255BAuthor%255D

BCTaBJICHHSIM IHTPAMEIYISIPHOTO CTPHIKHS B BEIUKOTOMIJIKOBY KICTKY, 1 IJIACTHKY
BEJIMKOTOMUIKOBOI KICTKM B TOEJHAHHI 3 PE3EKIIE€I0 MaJOTOMIIKOBOI KICTKH a0o
OCTCOTOMIEIO Ta BBEJCHHSAM IHTPAMEIYISIPHOTO CTPUKHS B MAaJOTOMIJIIKOBY KICTKY.
[8]

Pe3ysabTaTru Ta iX 00roBoproBaHHs: Y MepuioMy JOCHTIIKEHHI Oyl OTpUMaHi
pe3ysIbTaT SIKi JIOCTOBIPHO CBiJUaTh MPO T€ IO CMOCIO JIIKyBaHHS NPHU3BIB 10
BHCOKOTO PiBHSA KOHTPOJIIO 1H(EKIi Ta 3pOIeHHs KICTOK, 3 BIAMIHHUMH KiCTKOBUMH
Ta (QYHKIIOHAJILHUMHU pe3yJbTaTaMu Ha OcCHOBI kputepiiB Ilemi. [ocmimkeHHs
MOKa3aj0 BHCOKWUN piBeHb 1H(EKIiHOTO KOHTpomo: Y 93,3% mnarfieHTiB iHpEKIis
Oysla KOHTpoJibOBaHa. lle y3romxyerbcsi 3 1HIIUMHU JTOCTIIKEHHAMH YOOon Ta 1H.,
Shyam Ta iH., Qiang Ta iH., Thonse Ta iH., Paley Ta in., Dhanasekar Ta in., Ta Bhatia
Ta 1H., fKl MOBIJOMWJIA TpO MOAIOHI MOKAa3HHKW YCIIXY 3 IHTpaMenylIsipHUMHU
IBSIXaMH , MpocoYeH1 aHTuO10THKamMu. [10]

B HactymHOMy mOCHITKEHHI MU BUIUIHIM IO OYMCTKA 1H(IKOBAHOI KiCTKH
MPU3BOJIUTH JO 3POIIEHHS KICTKH Ta aprponedy. dikcarop kbl ImizapoBa — 1e
30BHIIIHIA (hiKcaTop, SKUWA 3a0e3ledye MiATPUMKY, 3 TOJAIBIIOI ONEpaliclo Ta
MO/IOBXKEHHSI KIHIIIBKM J03BOJISIE YHUKHYTH HEBIAMOBITHOCTI JOBKHHU KIHI[IBKU Ta
JOCSATTH JOBXKUHU KIHI[IBKU JIUIIIE HA OJIUH JIFOMM BiJI HOPMaJbHO1 KIHIIBKH. [2]

B ocrannbomy gociiJKeHH1 pe3ynbTaT OyB KiacudikoBaHuii sk 1 cTymiHb,
KoJin OyJ0 OJHO3HAYHE 3pOIIEHHA 3 TMOBHOK (YHKIIEI0 HECIHHA Baru Ta
30epeKCHHSIM BUPIBHIOBaHHS, 10 HE MOTpeOyBaJio JOAATKOBOTO XIPYPTi4HOTO
JIKyBaHHA; CTYMiHb 2, KOJHU OyJ0 CyMHIBHE 3POILIEHHS 3 KOPUCHOIO (PYHKIIEIO, 3
KIHI[IBKOIO, 3aXMIIEHOI0 OaHJa)keM, Ta/a00 BajJblryCHUM ab0 cariTaJbHUM BUTHHOM,
TSt SIKOTO Oyna moTpiOHa abo mependavanacs A0AaTKOBa omneparlisi; 1 3 CTyIiHb, KOJIH
OyJio CTiliKe He3pOoleHHsS abo MepesioM, 10 MOTPeOyBalio MOCTIMHOI 30BHINIHBOT
HIATPUMKH JUJIs1 YCYHEHHs 00110 Ta/abo HecTabiibHOCTI. [3]

BuCHOBKH:  JOCIDKEHHS  OLIHIOBAJIO  €(QEKTUBHICTh 1  Oe3meky
IHTpaMEIyJIPHUX IBAXIB, MPOCOYCHUX AHTHOIOTUKAMHU 3 LEMEHTHUM/TIOJIMEPHUM
MOKPUTTSAM, TpU JIIKyBaHHI 1H(IKOBAaHUX HE3POIICHHAX Ta BIAKPUTHX IMEpeoMax

BEJIMKOTOMIJIKOBOT ~ KICTKU. Pe3ynbratu MpOJEMOHCTPYBalld BUCOKMN  pIBEHb
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1H(QEKLIMHOTO KOHTPOJIO Ta 3pOLIEHHS KICTOK 13 YYJOBHUMH KICTKOBUMH Ta
(GYHKIIOHATPHUMH  pe3yabTaTaMu  BiIMOBIAHO 10 kputepiiB Ilem. Lleit cmoci6
JIKYBaHHS € I[IHHUM JOTMOBHEHHSM JO OPTONEAWYHOTO JIKyBaHHS 1H(IKOBaHUX
HE3POIIEHHS Ta BIAKPUTUX MEPEIOMIB JOBTUX KICTOK.

[Ilo cTOCOBHO TMCeBIOAPTPO3y OE3MOCepeIHbO MOXHA CKa3aTH HasBHICTD
HEJIOCTATHOCTI ~ MAaJIOTOMUIKOBOI ~ KICTKM  (mepesioM a0o  ypaKeHHS Iepen
MCeBIOapTpo30M) Oyna BHCOKOMPOTHOCTUYHOIO IS TMOAQJIBIIOT  BajJbI'yCHOT
nedopmMariii (BUHHMKaAJIA B JACCATH 3 JBAHAALATH BUIAIKIB), HE3AJIEKHO BIJ TOTO, YU

MaJOTOMLITKOBA KICTKA 3PEIITOI0 3aKUJIA.
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VJIK 616-082.3
JIMHAMIKA ITOKA3HHKIB IG| Y HAIIIEHTIB I3 FPOHXIAJIBHOIO
ACTMOIO B CITIOJIYYEHHI 3 TIMEPTOHIYHOIO XBOPOEOIO ITPH
3ACTOCYBAHHI BOJIbOBOI'O KEPYBAHHS JUXAHHSIM HA TJII
AJEPTEHCHEIU®IYHOI IMYHOTEPATII

Mapririu Cepriii BacuiboBny,

K.MEJI.H., JIIKap, BUIIA KaTeropis,

nikap aneprosor Meauunoro Lentpy ALA ATLANTIS,
M. JIninpo, Ykpaina

IHonomapboBa BasienTuna IlaBiaiBHa

JIIKap PEeHTTEeHOJIOT, BUINA KaTeropis,

KII “O0nacHa kJiHIYHA JiKapHS iMeHl MeuyHuKoBa”,
M. JHinpo, Ykpaina

I'opoaeuskuii Cepriii I'eopriiioBuy

nikap Y3/l, Buia kareropis,

KII “O6nacHa kJiHiYHA JiKapHs iMeHI MeuyHuKkoBa”,
M. JIninpo, Ykpaina

bina Onena OnekcanapiBHa

nikap Y3/1, nepiua kareropis,

[T “Y3I Lentp”, M. HOBOMOCKOBCEK,
JlHinporneTpoBchKa 0011., YKpaiHa

Bbaranosa JIronmuiia IBaniBHa

nikap Y3/l, nepia kareropis,

[T “Y3I Hentp”, M. HOBOMOCKOBCBK,
JlHinporeTpoBchka 00J1., YKpaiHa

AHoTanisi: B poOOTI HaBEJAEHO pe3yJabTaTH OOCTEeKEeHHS 37 XBOpUX Ha
OpoHXiaJIbHY acTMy 3 CYIYTHBOIO TINEPTOHIYHOIO XBOPOOOIO HA amMOyJaTOPHOMY
eTari JIIKyBaHHS.

VY niKkyBaHHI 3aCTOCOBYBAJIUCh HACTYIHI METOY BILJIUBY:

1.  ba3oBa MenuKaMeHTO3Ha Teparlis.

2. Aneprencnienndiuaa imynoteparist (ACIT).

3. Bonwrose kepyBanus auxanssm (BK/).

HaBeneno nepeBaru ta epeKTUBHICTh aBTOPChKOi MeToanKu BK/I.
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KurouoBi cioBa: 6ponxianpaa actma (BA), Igl, komop6inni cranu (KC), BK/I,

Tpurep, rineproriuna xsopooda (I'X)

BA, Ha croromni, ctpaxaaroTs 10 300 MJIH MEIMIKaHIIIB TUIAHETH, TOOTO 0
18%. 3nauno yacTtinie Ha BA XBOpPiIOTh y TPOMUCIOBUX PETIOHAX 3 HECIPUSATINBOIO
€KOJIOT1YHOI cuTyallier. B Ykpaini posnoBcrokeHicTe BA konmuBaethes Big 0,8%
10 1,2%, 110 CBIAYHATH MPO 3HAYHY MPOOJIEMY T1arHOCTUKH 3aXBOPIOBAHHS.

Ha BA xBopit0oTh 11011 BCiX BIKOBUX Kateropiit. CiiiJi 3a3HaA4YMUTH, 1110 BAXKKICTh
JIarHOCTHKY Ta JIIKyBaHHS IMAaIli€eHTIB Ha BA 3ymMoBIIeHa THM, 1110 3 BIKOM y TAIlI€HTIB
BusiBisitoTbes KC. ToMy pAlarHOCTMKY Ta JIIKYBaHHSI HEOOXITHO MPOBOIAUTH 3
ypaxyBanHsiM KC narrienTiB. JIjisi mokpailleHHs CTaHy MallieHTa Ha aMOyJIaTOPHOMY
eTani JiIKyBaHHs, HEOOX1JHO IPOBOJUTH JUHAMIYHE OOCTEKEHHSI IMyHHOI CUCTEMH, 1
B nepury uepry Igl xpoBi 3aranbHOT0, piBeHb SIKOTO, O€3MOCEpPEeIHBbO, XapaKTEPUIYE
CIIPOMOXHICTh IMYHHOI CHCTEMHU pearyBaTH Ha TOJAJbIIl BIUIMBU aJepridHUX
TPUTEPIB 1 JA€ MOKJIMBICTh MPOBECTH CBOEYACHY KOPEKIIIO, SIK MEIWKaMEHTO3HOI,
Tak 1 peaduritamiinoi tepamii, To0to ACIT Ta BK]J] Ha amOymaropHomy erari
JKYBaHHS.

Hamu npoBeneno oOcrexenHs 37 mamieHTiB Ha BA 3 cymytHporo I'X, y Bimi
B 24 no 73 pokiB; 3 HUX 16 kxiHOK Ta 21 4oyIOBiKa, SIKI MPOXOIUIM aMOyJIaTOPHO B
JTUHaMIIl OOCTEXEHHS Ta JIKyBaHHS B ajeprojora, myJbMOHOJOra, Kapjaioyiora, ¥3
Ta PEHTTEHOJIOTIUHI JOCTIKeHHS Ha 0a3l meaumunux 3akmamiB: ALA ATLANTIS,
“ObnacHa kiiHiuHA JikapHs iMeHl MeunnkoBa” 1 “Y3I Llentp”. OOcTexxeHHs Ta
JIKYBaHHS MPOBOJUIUCH 3rigHO 3 pekoMmenaarisiMu BOO3 Tta naka3ie MO3 Ykpainu,
1010 JIIKyBaHHS XBopux Ha bA. Bcim xBopuM 0ys10 npu3HAUY€HO 00CTEKEHHS:

1. Igl xpoBi 3aranpHOrO 1 paz y 2 Micsill NpoTIroM poKy JabopaTOpHUM
meroaom ECLIA.

2. V31 cyauH cepus, IIMi, TOJIOBH, YEPEBHOI  MOPOXKHUHHU,
PEHTIeHOJIOTIYHI JAOCTIPKeHHs, BpaxoByroud HasBHicTh KC, mnpoBoguiancs Ha
amapatax: PHILIPS Clear Vue 850, VERSANA Premier, OPERA T90cs, CANON
Aplio a.
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[Ticnst MepBUHHOTO OISy MAIIEHTH 3HAXOJWJIUCH T HATJIAIOM JIiKapiB, sKi
npusHadanu KoHTpodb Igl 1 pa3 na 2 micsii, Y3/1 1 pa3 Ha 3 micsmi.

Meta nociixkeHHsl: JOBECTH €(QEKTHBHICTh aBTOpPChkoi Meromauku BKII,
3aXHUIIEHO] MaTeHTOM YKpainu Ha KopucHy Mozenb (Ne36383 Bim 27.10.2008), sika
3aCTOCOBYBajach y XBopux Ha BA 13 cynyTHbor0 ['X B amOynaTopHOMY JIIKyBaHHI Ha
TI1 MeaukaMmeHTo3Hoi Tepamii Ta kypcy ACIT. IlamieHTiB, SKi 3HAXOAMIIMCS IIiJ
HaTJISIIOM JTiKapiB aMOyJIaTOpHO, OyJI0 PO3MOAUICHO Ha 2 TPYIH.

B ocHoBHill Tpymi - 23 XBopuX, fKI Ha TJI MEIUKAMEHTO3HOI Tepamii B
amOynaTopHomy tiepioai (koBTeHb 2022 - xoBTeHBb 2023) 3aCTOCOBYBAIIM METOIUKY
BK/l, 3axumeny mnarentom Ne36383 Bim 27.10.2008 (aBTOpM K.MEMI.H.,
Mapritiu C.B., n.men.H., mpodecop Knamuyk B.B.).

UKRAINE

(1136383

- a9 UA (51) MK (2006)

AB63B 23/00

| g AB1B 5/024

AB1H 31/00

L IT'A-T-E-HT © (21) Howmep sanaim: U 2008 06095 (72) Bumaxignnxm:

= 2 Mapritiy Ceprin Bacunsoeuy
HA KOPHCHY MOJEb I IR kA s 12.05.2008 (UA),
24) [lata, 3 K0T € YMHHWMM 27.10.2008 :(J:)rwyx Bacunk Bacunsoeuy

N 36383 ‘

- NpaBa Ha KOPUCHY MoAens:

. (73) Bracumn:
6) [ara nySnixauii siaomocreii 27.10.2008, Knana
~ Npo Bunady naremTy yk Bacune
Homep Gionerexs: R Bacunsosuy,

Byn.YepHuLiescekoro,15,k8.78,
M.[xinponeTposcsk, 49005,
Mapritiu Cepriit Bacunsoeuy,
Byn.[1.[loHcbKoro,7, kB.35,
M.OHinponeTposcsk, 49027

Haasa kopucHol moaeni:
NPO®IUNAKTUKA BPOHXOCMA3MY

Mau. 1. Maua. 2

"ﬂ'"'l . m

[TamieHTH KOHTPOJIBHOI IPYNU MPUIMaNIH TIIBKU MEIUKaMEHTO3H1 Ipenaparu,
3TiTHO PETJIAMEHTYIOYUX JOKYMEHTIB (0a30By Tepamilo y BHIJISAl TOMIYHUX
TIIFOKOKOPTUKOCTEPOiiB Ta B2 - aronictiB nposionrosaHoi Aii; ACIT).

Marepianu Ta MeTOAM JOCTIUKEHHSI: METOJ OOCTeXKCHHS, SKHI
xapaktepu3yBaB edektuBHicTh BBy BKJI, OyB maGoparopumii (ECLIA). Tlpu
nuHaMidyHOMY KoHTpoui Igl, BiH JaB MOXJIMBICTH BUSIBUTH HE TUIBKHU 3aJICKHICTh
IIbOTO MOKa3HuKa Bij BIuBy BK/I, a #f Tako miATpuMaHHs MOTO B HOPpMI TPUBAJIUN
yac. Hamu Oyno BUSIBIIEHO NMO3WTUBHY JuHaMIKy piBHS gl Bxke mpu moBTOpHOMY
KOHTpOJIi, TOOTO Yepe3 2 micsaui. [Ipyn yoMy nmo3utuBHa 1MHAMIKA BiAMiYajgach y BCIX

TMAIll€HTIB, HE3AJIEXKHO B1J] BAXKKOCTI niepediry BA.
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[lepeBary metommku BKJ[ cmim 3a3HauuT Takoxk B ii JOCTYIMHOCTI Ta
BIJICYTHOCTI MOOIYHUX JTIH.

[TamieHTH TPOBOJWIN 3aHATTSA aMOyJIaTopHO (KUIbKICTh 3aHATh 3 8:00 10
21:00 - 3 pa3su, TpuBamicts no 10 xBuiIKMH; B HIYHUI yac, To6To 3 21:00 mo 8:00 - 2
3aHATTS, TPUBATICTIO MO 5 xBuiauH). OuiHka noka3HukiB Igl, y TakoMy BUMaaky, €
aKTyaJIbHOI0, TOMY, IO XapaKTepU3yr peakilito IMyHHOI BiamoBial. KoHTpousb
noka3HukiB gl mpoBogmmm mabopatopHo 1 pasz Ha 2 micsii B 000X JOCTIHKYBaHUX
rpymnax metojgom ECLIA.

Taoaunnsg 1

Junamika nokasuukiB gl B ocHoBHi#i rpymi (N-23)

n | Ilokasauk | CiueHb bepezens | TpaBenb | JIunenn Bepecens | JIucroman
u Igl
23 | I'/n 194+0,28 | 122+0,31 | 108+0,26 | 101+0,21 | 96+0,24 82+0,26
Taoauusa 2
Junamika noka3HukiB 1gl B kouTpoabHii rpymi (n-14)
n | Iokasuuk | CiueHb bepesens | TpaBenn | Jlunens | Bepecenp | JIucroman
u Igl
14 | I'/n 181+0,61 | 175+0,7 171+0,63 | 163+0,51 | 157+0,6 138+0,2

Metonuky BK]I, 6yno oOpano 6e3 3HaYHUX BIUIMBIB B aKT JMXaHHSA, TOOTO
Oyso 30epeXKeHO 4YITKY IOCHIOBHICTh CKIaaoBUX (BOux 3-6 cek. -> BHIUX
3-6 cex. -> may3a 4-7 cek.). KoxkHOMy TaIlieHTy 3aBAaBaBCsl 1HAWBIAYaIbHUH PUTM
JUXaHHS, 3 YypaxyBaHHSM CTaHy Ha TMepioJ OOCTEKEHHS Ta JIKyBaHHS, BIKY,
HassBHOCTI KOMOPO1THUX CTaHiB. 3aHATTS NPOBOAWINA B CUITYOMY MOJIOKEHHI.

Pe3yabTaTi Ta 00roBopenHs: OLiHIOIOYM JUHAMIKY MMOKa3HUKIB Il B 000X
rpynax, 3Beprae Ha cebe yBary Te, 10 B OCHOBHIN rpymi (N - 23) mokasnuk Igl
3HIDKYETBCS JO HOPMH BXE IMpHU IOBTOPHOMY 3aMipi uepe3 2 Micsul, TOOTO
aBIIHUCTD - 3B 30K AHTHUTLIA 3 AHTHUTCHOM 3HAYHO BHIIiH, IO CBIIYHTH IIPO
edexTuBHICTh aBTOpchKoi MeTtoauku BKJI. Takox ciijg 3a3HAYMTH, 110 B OCHOBHIM
rpyni B 3pIBHSHHI 3 KOHTPOJIBHOIO BiIMIYAJIOCh 3HAYHE MOKPAILEHHS HACTYyIHUX

nokazHukiB: [1OIlIBux, aprepianpHoro THCKy (AT), 4acTOTy CepleBHX CKOPOYCHD
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(UCC), cy0’€KTUBHOTO CTaHYy.
TakuM 4YMHOM 3aCTOCYBaHHS PECHipaTOPHOTO TPEHYBAHHA y MallieHTiB Ha BA 3

cynyTHbOIO ['X B aMOylaTOpHUX yMOBaxX MOHa PO3MOIIIUTH:

° Meronnka BK]I edextrBHa 17151 HOpMaiizaiii moka3Hukis 1gl;
° Jlst moKparieHHs IpeHakHOi (PYHKITIT JIeTeHb;
° Jlns Hopmamizanii GyHKIIT TpyAHOT KJIITUHM Ta aiadparmu.

BucHoBoOK: Y cTaTTi AOBEIEHO AOLIBHICTD Ta epeKkTuBHICTh MeToanku BKJI,
ska 3axuiieHa nareHToM Ne36383 Big 27.10.2008 (mai. 1, man. 2) ais DOCATHEHHS
BHUPA)XXEHOT MO3UTUBHOI BIJMOBII IMyHHOI CHCTEMHU - aBIIHOCTI Ta PEKOMEHJIOBAHO

IJI1 BIIPOBAPKCHHS B ITPAKTHUKY Ta IOJaJIbIIOIO BUBUCHH.
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[p. 128 - 134].

69



YIK: 612.86/.87:612.018:618.2
BIIJIUB TOPMOHAJIBHOI'O CTATYCY HA CHPUHUHATTSA CMAKOBHUX
PEIEIITOPIB Y IIEPIO/JI BAI'TTHOCTI

MacaoBa Haranis MuxaiiiBHa

Kanmunar men. Hayk, morneHT kadenpu ¢iziomorii
Byannina Oxkcana /IMmutpiBHa

Cr. Buknanau kadenpu izionorii

Kymnaposos Ouiekcanap OaexkciioBu4

3100yBay BUINOI OCBITH | MeAM4IHOTO (haKyIbTETy
®omina Bikropis OJiekciiBHa

3100yBauka BUIIOI OcBiTU | MeauuHOrO (haKynpTeTy
XapKiBChKHM HAI[lOHATLHUM MEAUYHUI YHIBEPCUTET
M. XapkiB, YKpaiHa

AHoTamist. Ilim wac BariTHOCTI BigOyBaeTbcs Oarato (hi310JOTIYHHUX Ta
MOBEJIHKOBUX 3MiH, BKJIIOYAIOYM 3MIHM CMaky Ta HioXy. Cmak 1 HIOX, X04 1 €
MPUHITUTIOBO OKPEMUMHU CHCTEMaMH, TMPAIOITh pa3oM, (GOPMYIOUH XapUdOBY
MOBEJIHKY Ta CHOKMBaHHS DKi. B crarTi po3rasHyTi Aeski (i310JI0T14HI 3MiHH, SKi
MOXXYTh BIUIMBaTM HAa CMak IIJ Yac BariTHOCTI, M0 MOXe OyTH MOB'A3aHE 3
010JI0T1YHOIO MOTPEOOI0 B JOJATKOBIM €Heprii Juisi MIATPUMKH BariTHOCTI, IO
JI0TIOMara€e OpraHi3My ajanTyBaTHUCS JO TOTped BariTHOCTI Ta 3a0e3meduTu
ONTHMAaJIbHI YMOBH TSI POCTY Ta PO3BUTKY TUIOLTY.

Kuio4oBi cjioBa: cMakoBi perienTopu, BariTHICTh, TOPMOHH, aJanTallis.

AKTyalbHICTb BHBYEHHS BIUTUBY TOPMOHAJIBHOTO CTAaTyCy Ha CIPUHHSITTS
CMakiB MiJl Yyac BariTHOCTI MOJIATa€ B TOMY, II0 TOPMOHAJIbHI 3MIHM BIUIMBAIOTh Ha
HEHWPOCHIOKPUHHI CUCTEMHU, 110 YTBOPIOIOTH COPUMHATTS Ta YIOA00AHHS 1%KI.

JlocnimkeHHs B LI raixy3i TaKOXK Ba)KJIMBI1 JJIs1 BUSIBICHHS MOXKIIUBUX 3B S3KIB
MDK 3MIHAMH CIPUUHSATTSA Ta 3aXBOPIOBAHHSMHU BariTHOCTI, TAKUMH SIK TOKCHUKO3.
Po3yMiHHS 1IUX BIJHOCHMH MOXE JOMOMOITH PO3pPOOMTH CTpaTerii MIATPUMKU Ta

pEeKOMEHAIli 1010 XapuyBaHHS JUIsl TIOKPAIIEHHS 3arajJilbHOrO 3J0POB’Sl BariTHUX
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x1HOK. Kpim Toro, ¢izionoriyHa akTyalbHICTb BUBYEHHS BIUTUBY T'OPMOHAJIBHOTO
CTaTyCy Ha CHPUHHATTS CMakiB TIiJ] Yac BariTHOCTI TOB's3aHa 3 PO3yMIHHSIM
MEXaHI3MIB, 110 CTOSATh Y YMOA0OaHHSAX 1K1 y BariTHUX >KIHOK. Lli 3MiHM MOXYTh
OyTH KIIOUOBUMH ISl MIATPUMKH OallaHCY MOXXUBHUX PEUOBHH Ta 3a0e3meueHHs
ONTUMAJIBHOTO POCTY Ta PO3BUTKY IUIOJY.

Kpim Toro, Ttaki JOCHI)KEHHS BaXKJIWBI JUIS Kpalloro po3yMiHHS ajamnTariii
Oprasi3My MijJ 4ac BariTHOCTI Ta MOXYTh MAaTH Ba)XJIMBE MPAKTUYHE 3aCTOCYBAHHSA B
rajxy3i MeIUIMHY Ta JT1ETOJIOTI.

Meta nocaifKeHHs1: BUSBUTH BIUTUB TOPMOHAJIBHOTO CTaTyCy Ha COPUUHATTS
CMaKOBHX PELENTOpPIB y MEPi0]] BariTHOCTI.

Marepiasim Ta Meroaum. byB mpoBeneHO  TMOPIBHSIBLHO-OMUCOBUH,
IHIYKIIMHUN Ta JeyKTUBHUNA METOIM aHaJli3y 3apyOiKHOI JIITepaTypH.

Pesynbrati pociigaxenHsa. CraTteBl TOpMOHM O€3MOCEPENIHbO JIIOTh Ha
LEHTpaJbHy HEPBOBY CHUCTEMY, HalpHUKiIad, Ha CTOBOyp MO3KYy, TOIl SK
aIbTEPHATUBHO €CTPOTeH a00 MPOTeCTEpOH MOKE BIIMBATH HA CMAKOBI PELENITOPU
a00 cMakoBi perentopu. JlocmipKeHHs y JII0AeH MoKa3aju, 0 KIHKA MaloTh O1IbIIe
rpUOHUX COCOYKIB Ta Oulbllle apoOMaTHUX pELEeNnTopiB, HiX 4vojoBiku [1, c. 52].
JlocmimkeHHs IIypiB MOKa3aio, Mo 3MiHU MOP(}OIOoTii CMaKy COCOUKIB BiJI0yBaIOTHCS
MiJ 4Yac BariTHOCTI. EJEKTpOHHO-MIKPOCKOIIYHE CKaHYyBaHHS S3MKOBUX COCOYKIB
BariTHUX LIYpIB MOKA3aJI0 BIAMIHHOCTI B TONMOrpadivyHiil KOH}Irypamii 1uxX COCOUKIB
MOPIBHSHO 3 KOHTPOJILHUMH IiypamH [2, ¢. 523]. Takox y AOCTIpKEHH] Ha ITypax Ha
piBHI CTOBOYpa MO3KY OYJI0 MOKa3aHO €Kl F'eHJEpH] BIIMIHHOCTI Y CHJII peaKIli Ha
MEBHI MOJPA3HUKH MapadpaxiaibHOrO MOCTY. Y CaMOK I[ypa CIOCTEPIraly CUIIbHILTY
peaxiiito Ha COJOJKI MOAPa3HUKU B MapabpaxialibHOMy MOCTY, HIK y CaMIliB IIypiB,
TOAI SIK peakliss Ha COJOJKI MOApa3HUKH Oylia CUIbHINIA Yy BariTHUX WIypiB B
3pIBHSHHI 3 HE BariTHUMH CcaMKaMH IypiB. BIUIMB cTareBUX TOPMOHIB Ha
napabpaxiadbHUN MICT CaMOK IIypiB OyB MOKAa3aHHWM MPU MOPIBHIHHI KOHTPOJIBHUX
CaMOK IIypiB 3 CaMKaMHU IIYypiB 3 BiJAAJICHUMH S€YHUKaMH. Bylio moka3aHo, 110
peakiisi mapabaxiaJbHOTO MOCTY Ha TIPpKHM CMak 30UIbllyBajacs y IIypiB 3

BIIJIAJICHUMH SIEUHUKAMU TIOPIBHSHO 3 KOHTPOJIBHUMM CaMKaMu IIypiB [3, c. 55; 4,
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c. 282]. 1li exkcrepuMeHTaIbHI JOCTIDKEHHS ITOKA3ylOTh, IO CTAaTeBI TOPMOHH,
HMOBIpPHO, BIUIMBAIOTh Ha CMakK K Ha PIBHI CMaKy, Tak 1 Ha PiBHI IIEHTPAJIbHOI
HEPBOBO1 cUCTEMU [5, c. 2747].

Penienirop okcutormay OyB ONMHMCAHUA Y CMaKOBUX PEIENTOPAX, MPUIOMY PSJI
JOCIIKEHb TIOKA3aJid, 110 OKCUTOIIMH BIUIMBAE HA PEAKI[I0 HA COJIOAKUNA CMakK.
PeuienTop OKCUTOLIMHY EKCHIPECYEThCS y CMAaKOBUX KIITHHAX | Tumy, npuuomy
OKCHUTOLIMH, MHMOBIpPHO, JOCTaBISETHCS YEpe3 KPOBOOOIr, a HE BUPOOJIAETHCS
JIOKaJIbHO B CMaKOBHX cocodkax [6]. JlocmimkeHHs MUIIel 3 HOKAyTOM OKCHTOIIMHY
MOKa3yIOTh, 10 0€3 Peryisiii OKCUTOLUMHY MUII CHOXHUBAaTUMYTh 3HAYHO OLIBIIY
KUTBKICTh SIK COJIOJKHX, TaK 1 HECOJIOJKMX PO3YMHIB BYIJIEBOJIB, HIK iX aHAJIOTH
mukoro tuny [7, c.1830]. Ilomanemmi pocmimkenHs [8, c. 105] mokasyrooTh, IO
OKCHUTOIIMH JI€ HA PELENTOPH 10 OKCUTALMHY Y CMAKy, OCIa0I004un nepudepruyHi
peakxilii Ha COJIOAKUNA cCMak. Xo4a OKCUTOIMH IIMPOKO BIJOMHM CBOE€IO POJUIIO T
4yac TOJIOTIB, CTUMYJIIOIOYU MOTY>KHI CYTHYKH, HEOOXIJHI JJIs TMPOIECY TMOJIOTIB,
PIBEHb OKCUTOLMHY MOCTYNOBO 30UIBIIYETHCS MPOTATOM KOKHOT'O TPUMECTDPY.

[cHytOTH pi3HI JOCHIKEHHS TIPO 3HIDKEHHS TOpIry abo MiABUIICHHS
MPUCTPACTI 10 COJIOHOTO IIiJl Yac BAriTHICTh Y MOPIBHSHHI 3 HEBariTHUMH KIHKAMH
[9, c. 1637]. MoXI1BO, 3HHKEHHS CMaKy J0 COJIi HEOOXIHO, OCKUIBKH BariTHUM
KIHKaM TiJBHIIeHa norpeda B comi. [logibH1 pe3ynbpTaTil Oyiiv BUSBIICH] Y BariTHUX
I[ypiB: BariTHI IMIypH KOBTAIOTh OLIbIIE€ COJI IMiJ Yac BariTHOCTI 1 MOKa3yOTh
30UTBIIEHHSI TIEpEeBaru CoOJIi, MPUITYCKAIOYH, M0 MOPIr CMaKy JJs COJl TaKOX
3MEHIIYEThCSl y BariTHUX IIypiB. Kigbka JOCHIIKEHb MOKa3aid, M0 y JIIOJUHU
MiIBUIY€THCS YyTJIMBICTh JI0 TIPKOTO CMaky BaritHocTi [9, c. 1638]. Ile moxe OyTu
ajanTarlisi 10 BariTHOCTI 3 METOI0 YHUKATH MPUMOMY TOKCUYHUX CTIOJYK 3 TIPKUM Ha
cmakom [1, c. 55].

Kyra Ta iH. BUMIpAIM CMakKOBI TOPOTH OO0JACTEH, IO IHHEPBYIOTHCS
O6apabannoto xopaorw (rinkoro VII) ta s3ukormorkoBuM (IX) HepBom y 32 BariTHuX
(cepiiiHO TEepeBIPSIIUCS MPOTIATOM KOKHOTO TpumecTpy) Ta 30 HEBariTHUX KIHOK Ta
BusiBUIM Tipkuii cmak [10, c¢. 150]. B 1-my TpuMecTpi B SI3MKOTJIOTKOBIM AUISHII

(MUTIaTUKH, TJI0TKA 1 33JHs TPETHHA S3UKa) COJIOJKE, COJIOHE 1 KUCIIe 3MEHIITY€EThCS,
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aje B JAUISHII, IO IHHEPBYEThCS OapabaHHOIO XOPIOIO, 3MIH JI0 TIPKOTO abo
coloHoro He BiAOyBaeThcs. [loporm cmakoMmeTrpa Ta CMakOBHUX BIAYYTTIB Oyiu
MIJBUINCHI HA paHHIX TEepMiHAX BariTHOCTI, IO CYIPOBOKYBAJIOCS BIANOBITHUM
MOBIOMJICHHSIM TIPO TI€peBary MpoAyKTIB 13 CHIIbHUM CMaKOM.

JlenTUH B1IOMHI SIK TOPMOH CHUTOCTI, III0 BUPOOJISIETHCS B OCHOBHOMY OLIMMH
KUPOBUMHU KIITUHAMU JUIsl IPUTYIICHHS XapuyBaHHs. Pa3oM 3 1HCYJIIHOM JIENTUH Ji€
B TiOTalaMycCl MIPUTHIYYE arleTUT 1 CIIOKUBAHHS 1K1, 1 11€ I03BOJISIE €HEPTii BUTPATH
eneprii. Ilig yac HOpMaabHOI BariTHICTH JIIOJWHHU Ta IIypa, KOHIICHTpAIli JENTUHY
3poctae. lle 301blIEHHS] BBa)KA€THCS HEOOXIMHUM JUIS PEryJsii poCcTy IJIOAY Ta
PO3BUTKY 1 MOJYJIIOBaHHA €HJOKPUMHHOI (YHKIII IUTalleHTH. Tak SK BariTHICTh
XapaKTepu3yeThes rinepdariero Ta miABUIICHHOIO MOTPeOUu B €Heprii, WMOBIPHO, 110
JENTUHOPE3UCTEHTHUI CTaH PO3BUBAETHCS I1J1 YaC BAriTHOCTI. MOYXKHA NPUITYCTHUTH,
10 3HIKEHHS 0a3a7bHOTO TPEJIiHY HE € PeryJsTopoM rinepdarii mijg 4ac BariTHOCTI.
JlonaTKoBO Ta albTEPHATUBHO I'PENTiIH MOJKE BIJIrpaBaTh poJib y PO3BUTKY wioay [11,
c. 370]. Hocmimkenns Kapai ta iH mokasamu, mo peuentop Jjentuny (Ob-R)
eKcpecyeThesl y cMakoBux kiituHax Tumy Il [12, c¢. 11044]. BBencHHs JenTuHy
XyJIUM MHIIAM TOPUTHIYY€E peakuli nepudepuyHux CMaKOBHX HEpBIB OapaOaHHOI
XOpJHU 1 SI3UKOTJIOTKOBOI'O HEPBA Ha COJIOJIKI PEYOBHHHM, BKIIIOUAIOUU HEXUBWIBHUM
caxapvH, HE BIUIMBAIOYM HA PEAKII0 HAa 1HII CMAaKOBI PEYOBHHH, IO JIO3BOJISAE
MPUIYCTUTH, 11O JIENTUH MOXKE BHUOIPKOBO 3HMKYBATH YYTJIUBICTH JI0 COJOJIKOIO
cMmaky. PiBHI nenTuHy CTabUIBHO MIABUIIYIOTHCS MPOTATOM 1-T0 Ta 2-TO TPUMECTPIB
31 30UIBILIEHHSM OXHUPIHHSA, IO caMe Mo co0l MOXe€ MPHU3BECTU O 3MIH CMaKOBOi
(GyHKLIi, OCATaIOUM MKy HANPUKIHII 2-TO a00 MOYaTKy 3-ro TPUMECTPY, & TAKOXK
CHHTE3YEThCA B IIaneHTi [3, ¢. 57]. Takum 4uHOM, MiZABHUIIECHHS PiBHS JCNTHHY ITiJ
Yyac BariTHOCTI MO’K€ BIUIMBAaTH HAa CMAaKOB1 KJIITUHHU, NMOCIAO0IIOIOYH YYTIUBICTH JI0
COJIOJIKOTO CMaKy.

[lim wac HoOpManmbHOI BariTHOCTI piBE€Hb YCIX KOMIIOHEHTIB pPEHIH-
AHT10TEH3MHOBOI CHUCTEMH 3HAYHO 30UIBIIYETHCS TOPIBHSAHO 3 HEBAriTHUMH, 32
BUHATKOM aHTIOTEeH3WHIepeTBoproodoro depmenty (AIlD) [13, c. 282]. V

CMaKoBHX KJiTHHaX peuentop AT ekcripecyeTbes NESKUMU CMaKOBUMHU KIIITHHAMU
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I Tuny, nosutuBHuMu o aENaC, a Takoxx IeIKMMH CMaKOBUMU KiiTUHaMu Tumy I,
no3utTuBHUMHU 10 T1R3 (3arasibHa cyOOAMHUIIA, IO MEPEJAE CUTHAIUA COJIOJKOTO
cMaky Ta cmaky ymamu) 1 TRPMS, mo 103BoJiss€ NMPHUITYCTUTH, IO CMaKoBa OyTH
nepudepuunoro Mimennto Angll [14, c. 6275]. [Ipu peecrpallii cMakoBUX HEpBIB
Oyno BusiBiaeHO, o Angll mocwitroe peakiiro Ha MiACOJIOMKYBadl Ta IMPUTHIYYE
YyTJMBl JO aMiJOpUIy peakilii Ha COJIOHMM CMakK, TOJl SK 1HII OCHOBHI CMakKH
(kucmuii, Tipkuii, ymMamu) He TOpkaroThes [14, c. 6274]. BpaxoByrouu ckiIamHy
cucrteMmy, HeoOXximHy mis Angll, MamoiMOBIpHO, IO CMaKOBI KJITUHH 3MOXKYTh
BupoOsiTn  Angll, xoua BupoOHHUIITBO momnepeaHuKiB abo AIlD wmoximse. Y
CYKYMHOCTI Ll AaHl J03BOJISIIOTh MPUITYCTUTH, IO MiABHILEHI piBHI Angll mig yac
BariTHOCTI MOXYTb BIUIMBAaTH HAa CMakK, 30UIBIIYIOYM IHTEHCUBHICTb CIPUUHSTTS
COJIOZIKOTO CMaKy Ta 3MEHILYIOYH 1HTEHCUBHICTb CIIPUMHATTS COJII.

BuBoau. Ha mincraBi anamizy orisigy 3apyOiKHOI JIITEpaTypu PO3TISHYTI
nesiki (Pi310J0TiYH1 3MiHM, SKI MOXKYTh BIUTMBATH Ha CMak IIiJi 4ac BariTHOCTI, IO
MOke OyTH TOB's3aHe 3 OI0JOrYHOK MNOTPEOO B JOJATKOBIM e€Heprii ais
MIATPUMKY BariTHOCTI. L1 amanTaiii y cCopuiHATTI CMakiB JOIOMaraloTh OpraHiaMy
aZanTyBaTHCS A0 MOTpeO BAriTHOCTI Ta 3a0€3MEYUTH ONTUMAIbHI YMOBH ISl POCTY

Ta PO3BUTKY ILJIOAY.
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YCKJAJHEHHS 3 BOKY CEPHEBO-CYJUHHOI TA JTUXAJIBHOI
CUCTEM Y ITIOCTKOBIJHOMY HEPIOJAI

Mo3srosa Kapuna BaJjiepiiBHa

Crynenrtka 6 Kypcy

XapKiBChKHM HAIllOHATLHUM MEIUYHUIN YHIBEPCUTET

Mapuenko Anacracis CepriiBHa

AcucTeHT Kadeapu 3arajJbHOl IPAKTUKU - CIMEHHOT MEIUITUHU

Ta BHYTPIIIHIX XBOPOO

Boopo Jlinia MukoJsaiBaa

K.men.H.noueHT kadenpu 3arajibHOI MPAKTUKH - CIMEMHOI MEIUITUHU
Ta BHYTPIIIHIX XBOPOO

M. XapkiB, YKpaina

AKTyanbHicTb. [lOCTKOBIIHMI CHUHAPOM BHHHUKA€E K IATOJOTIYHUI CTaH
BHACIIOK 1H(]iKyBaHHA kopoHaBipycoM COVID-19 i 36epiraeTscst TpuBamuit yac (110
12 trxHiB 1 6ib11e) [locTrOBIIHMM cuHAPOM BXoauTh 10 MKX-10 sax U09.9

3a mepuil TpU POKU HaHAEMIi TSHKKUM TOCTPUM PECHIPATOPHUM CHUHIPOMOM,
cnpuunHeHuM KopoHaBipycom 2 (SARS-CoV-2), erionoriunum areatom COVID-19,
iH(p1xoBaHO ToHaA 600 MIIBbIOHIB JOAEH 1 CIPUYMHEHO MOHAJ 6 MUTBHOHIB CMEpTEn
[1].

Enigemis COVID-19 € cepito3HuM TsArapeM Jjisi CUCTEM OXOPOHH 370pOB's Ta
€KOHOMIKH BCIX KpaiH.

Bipyc Mae myxe BUCOKY iH(PEKIIMHICTD 1 3aBAa€ MIKOAM TMAIIEHTAM 13 BaXKKHUM
3aXBOPIOBAHHSIM.

XBopooOa, CIIPUYMHEHA UM 1H}eKItHIM areHTOM, HOBUM
PHK-xoponasipycom (SARS-CoV-2), Oyna Ha3BaHa BcecBiTHROIO oOprasizaii€ro
oxoponu 3110poB’s ik COVID-19.

SARS-CoV-2 3a3Buyaii motparuisic B Opradi3M JIIOIUHYU 3 JUXATbHUAX MUISIXIB 1
MOCTYTIOBO BHWKJIMKAE CHCTEMHE 3aXBOPIOBAHHS. 3aXBOPIOBaHHs TMpoTikae y 81%
BUIAJIKIB y JIETKii popmi

Bipyc cmnpuumHs€ TOMIOPTaHHI ypaX€HHS 1 B TEPIIy Yepry IMOMIKOIKYE
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emiTeN MUXaIbHUX IUIAXIB, €MITENM TOHKOI KUINKH Ta €HAOTENIN CyduH, SKi €
OpraHaMiy 3 BUCOKUM PIBHEM aHT10TCH3UHIIEPETBOPIOBAIILHOTO (PEPMEHTY (EKCIpecis
aHrioTeH3uHNepeTBoprotouoro dhepmenty-2 [ACE2]) [2].

Meta. MeToro po6OTH € BHCBITJIEHHSI aKTyaJbHOCTI Ta BaXKJIMBOCTI BUBUYEHHS
HACJIJIKIB TTepeHeceHoi kopoHoBipycHoi iHdpekiii COVID 19.

Marepianium Ta MeroaM. AHaNI3 HAyKOBOI JITEpaTypH, siKa MpUCBAYEHA
BHUBUCHHIO CEPIICBO-CY/IMHHUX YCKIAIHEHb Ta YPaK€Hb JIETEHEBOI CHUCTEMH Y
MIOCTKOBITHOMY IE€PiO/Il.

Pe3yabTarH i ix 00roBopeHHs.

1. CepueBo-cyauHHI YCKIaHEHHS, OB’ s13aHi 3 iHpekuiero COVID-19

1.1 YpaxkeHHs MioKap/ia Ta MIOKapauT

[lonepenHi  BIpyCHI  3aXBOPIOBaHHS, Yy TOMY YHCIlI  KOPOHAaBIpYC
bnusbkocxignoro pecmnipatopuoro cusapomy (MERS-CoV), Oynu mnop’szani 3
ypaXX€HHAM MioKap/ia Ta MIOKapAUTOM 13 MIJABUIIECHHSM PiBHSA TPOIOHIHY, IO, SIK
BBA)KAIOTh, BUKIIMKAHO MIJBUIIEHUM CEPLEBUM (D1310JIOTTUHUM CTPECOM, TINOKCIEIO
ab0 MpsIMUM ypaKeHHSM Miokapna [2].

OaHuM 13 TeplIMX MOBIAOMJIEHb NPO YpakeHHsS MiOKapAa, IOB’S3aHE 3
SARS-CoV-2, 6ymo nmocmimkenus 41 marienra 3 giarHozom COVID-19 B VYxani,
Kurait, y sikomy 5 mamientiB (12%) manu BHCOKOUYTIMBHI TpomoHiH | Buiie
MOPOroBOro 3HaYeHHs 28 mr/mi [3].

[TomaneIm JOCHTIKEHHS BUSBHIIM, IO YPaKCHHS MioKapAa 3 IiABUIICHUM
pPIBHEM TPONOHIHY MOX€ BHUHHUKHYTH Yy 7—17% mnaii€eHTiB, TOCHITaTi30BaHUX 13
COVID-19, 1y 22-31% Tux, XT0 IOTpanuB y BiAileHHs iHTeHCcHBHOT Teparii (BIT)
[2].

MiokapAauT TakoX 1eHTU(]IKYBaIM 3 BHUCOKHUM BIPYCHUM HaBaHTAKEHHAM 1
MOHOHYKJICApHUMU 1H(OIIBTpaTaMH, BUSBICHUMH I1i]1 4aC PO3TUHY JEAKUX TAI[l€HTIB
13 COVID-19.

dakTUYHO, OJIHE JOCIIKCHHS MOoKa3aio, 1o a0 7% cMmepTel, MoB’s3aHuX 3
COVID-19, 6yau cripuunHeHi MiokapauTom [2].

["ocTpuilt MiokapAUT Ma€ Pi3HUNA CTYMHIHb KIIHIYHOT TSKKOCTI Ta € CepHO3HOI0
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aiarHoctTuyHOr0 mpobaemoro B enoxy COVID-19. ITauientu 3 COVID-19 moxyTh
MaTH OiTb y TPYASX, 33JUIIKY, apUTMIIO Ta TOCTPY AUC(YHKIIIIO JIBOTO IITyHOUKA. Y
NaIll€HTIB 3 MIOKApJUTOM 1 TOIIKO)KEHHSM MioKapJa 3HA4YeHHS TPOMOHIHY B
CUPOBATIII KPOB1 OYAyTh ITiIBHIICHI.

Enextpokapaiorpama (EKI') Moxe npoaeMoHCTpyBaTu psijl 3HAX1A0K, Y ACSIKUX
BUMagkax iMitytoun roctpuil kopoHapuuii cunigpom (I'KC). Amnomanii EKI €
HACJIIJIKOM 3alajeHHs MioKap/a 1 BKItoYaroTh Hecnenudiuni anomanii cermenta ST 1
3yous T, imBepcito 3yoms T, a Takoxxk BiaxuieHHs cermeHta PR 1 cermenta ST
(mempecist Ta migiHoM). 3a0X0UYIOThCS exokapaiorpadis Ta KOHCYJIbTAIlls Kapai0ora,
AKIIO BOHU JIOCTYIHI, OCKUIbKH audepenuiroBatu miokapautr 1 I'KC Baxko.
Exokapaiorpadiune oOcTexkeHHS 3 OUIBIIO HWMOBIPHICTIO IIPOJIEGMOHCTPYE
BOTHUIIIEBE NOPYIICHHS PyXY CTIHKM 3 akTUBHUM, 3HauHUM ['KC, y TOM yac sk Baxki
dbopmu  miokapauty, moB’sizanoro 3 COVID-19, pgemoHcTpyBaTUMyTh a0
BIJICYTHICTh Je(EKTIB PYyXy CTIHKH, a00 ri100aibHy IUCPYHKIIIO PyXy CTIHKH.
[Hopymenns EKIT Ta exokapaiorpadii B ymoBax COVID-19 € MmapkepaMu TSKKOCTI
3aXBOPIOBaHHS Ta KOPENIOIOTH 13 TIpIIMMH pe3yiapTaTamu. KpiM TOro, miaBUILEHHS
piBHsI TpOmNoOHIHY y naifieHTiB 3 iHPekuiero COVID-19 6e3nocepenHbo MoB’s3aHe 3
MIBUIIEHUM PU3UKOM HECTIPUSTIMBUX HACIIJKIB y MAIIEHTIB 13 TSHKKOIO 1H(EKITI€T0,
BKJTIOYAIOYH CMEPTHICTb. [2]

1.2 IlopyuieHHs: puTMy

Taxikapaiss Moxe Oytu cumnrTomoMm y noHan 7% marientiB i3 COVID-19. ¥V
nauieHTiB 3 iHPpekuiero COVID-19 3yctpivaBcs psa aputrmiil. Haituacrime y takux
MAaLIE€HTIB CHOCTEPIrAEThCS CUHYCOBA TaxiKap[is, 10 BUHUKAE BHACIIJOK KIJIBKOX
OJIHOYACHUX MpUYHH (Timonepdy3is, TMXoMaHKa, TIMOKCIs, TpuBora Toto) [1].

Omne JOCHIKEHHS TOKa3zalo, 1o aputmii Oynu npucytHi 'y 17%
rocritanizoBaHux 1 44% mailieHTiB y BiAAUICHH] iHTeHCHBHOI Teparnii 3 COVID-109.

[TopymmeHHss puTMy MOXXYTh BHUHHUKATH Ha TJi BIPYCHOTO 3aXBOPIOBaHHS
BHACJIIJIOK TIMOKCII, 3amajJbHOTO CTpeCcy Ta aHOMaJIbHOTO MeTabosi3my. Ko
apuTMIi 1MOB’s3aH1 3 MiJIBUIIEHHSIM PIBHS TPOIOHIHY B CHUPOBATIIl KPOBI, KIIHIITUCT

MOBMHEH BpaxoBYBaTH YpakeHHs Miokapaa, roctpuii wmiokapautr 1 ['KC 'y

78



AuQepeHiaabHiil 11arHOCTHUII.

1.3 Benosna tpomboem6boutist (BTE)

[Tamieatu 3 COVID-19 Takox MaroTh miaBuiieHuii pusuk BTE.

CucremMHe 3amanieHHs, MIABUIICHHUNA CTAaTyC 3TOPTaHHS KpPOBI, MOJIOpPTaHHA
TUchYHKIIST Ta KpPUTUYHE 3aXBOPIOBAHHA € TMOTEHUIMHUMH (akTopamu, IO
cripusitoTh maBuieHHo pu3uky BTE. JlocnmimkeHHs cBiuaTh Mpo 3HAYHI aHOMATi
3ropraHHs KpoBi y mamieHTiB 13 COVID-19, Bkmouatoun niaBuiieHHs D-aumepy.

JocnipkeHHss 3a yd4acTiO 25 TMaIi€HTIB 13 ITHEBMOHIEIO, CIPUYUHEHOIO
COVID-19, nokazano, mo migsuiieHuit D-numep OyB mpuCyTHIH y BCiX MAlli€HTIB 13
cepeaHiM piBHeMm 6,06 MikporpamiB/mi, npudoMy y 10 mMaii€eHTIB 3 JIEre€HEBOIO
emoomiero  (TEJIA) giarHocTyBaiu  KOMIT'IOTEpHY  Tomorpadiio  JIEreHeBOi
aHriorpadii.

PiBai D-mumepy monax 1 MKr/mu Oynau MoB’s3aHi 3 MiJABUIIEHUM PU3UKOM
CMEpTI miJ Yac rocmiTam3amii (CHiBBIIHOIICHHS ImaHciB 18,4) y Talli€eHTiB,
iHdpikoBanux COVID-19. JlocaimkeHHs MOKa3ylOTh, [0 aHTUKOATYJIALIS, TOJTOBHUM
YIUHOM 13 3aCTOCYBAHHIM HU3bKOMOJIEKYJISIPHOTO TelapuHy, MOXke OyTH MOB’si3aHa 31
3HIDKEHHSIM CcMepTHOCTI mnpu Baxkkux iH(pekuisix COVID-19 abo Tux, y Koro
D-numep nepeBulilye BEpXHIO MEXY HOPMH Y IIICTh pasiB [1].

3. YcknanHeHHs 3 00Ky JUXaJIbHOI CHCTEMU:

HailinommupeHimmmMu jgereneBuMu cumntoMamu mpu noct-COVID-cunapomi €
3auIKa Ta Kamenb. [ToBimoMisiocs, o 3auiiKa Ta 3HUKEHHS TOJIEPAHTHOCTI 10
¢13uuHux BrpaB po3BuBaoThed y 10%—40% rocniTani3oBaHMX MALIEHTIB 3
COVID-19 uepe3 2-4 wmicsui micis BUMKMCKHA, a 3aJUIIKa PO3BUBAETHCA Yy 65%
MAaIEATIB, TOCIITAI30BaHUX Ta BHUIMCAHMX 3 BIIIIJICHHS 1HTCHCHBHOI Teparrii.
3a3Buyail  3ycTpivaroThes KimiHiyHI ctaHu 1micas  COVID  iHTepctHiliaabHe
3aXBOPIOBAaHHS JIETCHIB (BEITMKOBOTHEIEBA IMHEBMOHIs, (iOpo3 JEreHiB), JereHeBa
eMOOJTisl Ta XPOHIYHHM Kalllesb, TOA1 K YpaXEHHS MOPOKHUH, 3aXBOPIOBAHHS MaJIMX
IUXaJIbHUX MUISXIB Ta PO3BUTOK JIETEHEBOI TINMEPTEH31i 3raayroThCsl SIK PIAKICHI
cTaHu. [3]

JuxanpHa cucTemMa € HalOuIbll ypakeHow cucteMoro mia yac COVID-19.
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Bimomo, 1m0 3axBopioBaHHS, SKE€ Ma€ IEPeBAXHO OE3CUMNOTOMHHHA  abo
MaJOCUMIITOMHUN Tepelir, y Aeskux Bumaakax Moxke yckmanutoBatucs ['PIC y
rocTpiii ¢asi ta morpebyBaTu I1HTEHCHBHOI Tepamii. Binmpasy micis iH]iKyBaHHS
aNbBEOJSIPHOTO  CMITENII0  TepeBakae  TPoMOO03, SKUH  XapaKTepU3yeThCs
MOIIKO/UKEHHSIM ~ CTIHKM ~ ajibBEOJIM, HAOpsSKOM, TlaJiHOBUMH MeMOpaHamH,
JIEUKOIUTAPHOI 1H(QUIBTpAIIEI0 Ta MIKPOAHTIONATUYHUMU 3MIHAMH, TOII 5K
BUBUIbHEHHS 3allaIbHUX LUTOKIHIB 3alyCKA€ThCA PELENTOpaMu pO3Mi3HaBaHHSA
o0pa3iB Ta TIONIKOJUKEHHSAM KJIITUH, 1 TICIA I[OTO MOXE PO3BHUHYTHCS
HEKOHTPOJIbOBAHWM 3amainbHuil mporec. OKpiM IMyHHHUX peakIliid, 0COOIMBO
KiHIH-KaJIKpEiHOBA CHUCTEMa, PEHIH-aHTOTEH3WH 1 CHUCTEeMa 3TOpTaHHA KpOBI
BIJIIrPalOTh BAXJIMBY POJIb Y MOTIpIIECHH] KIIIHIYHOTO pe3ynbraty. [lamientam 13 I'PJIC
MOXKYTh 3HaJOOMTHUCS TPUBAJl MEPIOU CIIOCTEPEKEHHS y BIIIIJIEHHI 1HTEHCHUBHOI
tepamnii Ta IIBJI [3]. Ilicnsg mepmioro 4OTHUPUTHIKHEBOTO NEPioAy B OLIBIIOCTI
BUIIAJIKIB TIPU TSHKKOMY MEpeOiry 3aXBOPIOBAHHS MOXHA JTOCATTH OMY>KaHHS, alie, Ha
kKajlb, YpPaKCHHS OpraHiB MOXE CTaTH MOCTIMHUM 13 TPUBAJIUMHU CHUMIITOMAaMH,
PI3HMMH TATOJOTISIMA Ta XPOHIYHUMH Tporiecamu. LI miciarocTpi yckiiaJHEHHS
BKJIIOYAIOTh BTOPHUHHI 1H(EKIIi, MOpYyLIeHHs JIeTeHEeBO1 (YHKIli, JIETEHEBY
TpoMO0EeMO0IIiI0, JIETEHEBY TinepTeH3ito Ta piopo3 nereHs [3].

BucHoBok. BuacHe BUSBICHHS Ta TMOYaTOK JIIKYBaHHS TAIlIEHTIB 3
kopoHaBipycHoro iHpekmiero COVID 19 momomarae marieHTaM Ta JHKapsaM y
peabumirtamii Ta JIKyBaHHI TMOCTKOBIJIHOTO CHHIPOMY. YPaKEHHS JIET€HEBOI 1
CEpIEBO-CYIMHHOT CHUCTEMHU 3aJUIIAIOTHCS OJHUMM 3 HAWOUIbII YacTUX MpU
MTOCTKOBITHOMY CHUHJIPOMI.

CIIMCOK BUKOPUCTAHUX JKEPEJI:
1.https://www.ncbi.nlm.nih.gov/pmc/articles/PMC8771021/#:~:text=These%2
Opost%2Dacute%20complications%20include,course%200f%20recovery%20%5B19
%5D.
2.https://www.sciencedirect.com/science/article/pii/S0735675720302771
3. https://www.ncbi.nlm.nih.gov/pmc/articles/PMC8771021/
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YK 616.89-008.454-008.441:613.24/.25
BIKOBI OCOBJIMBOCTI AEITPECUBHUX ITPOSABIB TA TPUBOI'U Y
MAIIIEHTIB 3 MOPYIIEHHSIMUA XAPYOBOI IOBEAIHKH ITPU
TPUBOKHO-AEINNPECUBHUX PO3JIAJJAX

Oropenko Bikropis BikTopiBHa,

3aB. kad., k.MeJ.H., mpodecop

Koxkammucbkuii Bikrop OsiexkcanapoBuy

ACHCTEHT

Kadenpa ncuxiatpii, HapkoJorii 1 MEAMYHOT ICUXOIOT1T
JIHITPOBCHKUIA JE€p:KaBHUN MEAUYHUNA YHIBEPCUTET

M. JHinpo, Ykpaina

AHoTaniss BuBYeHHS poO3naaiB XapyoBOl IMOBEIIHKM BpPAaXOBY€E BaXIIMBUI
acnekT — BiK. [IposBH po3iaiiB XapuoBOi MOBEIIHKM MOXYTh BUSBIISITUCS HE JIUIIIE
cepel MIJITKIB Ta Malli€HTIB MOJIOJOIO BIKY, ajie i cepell JI0Aeil CepeIHbOro BIKY,
0COOJIMBO TPHU HASIBHOCTI TPUBOXKHO-ACMPECUBHUX PO3JaiB. METO AOCIIIKEHHS
OyJl0 BHMBYEHHS BIKOBUX OCOOJIMBOCTEM JENPECUBHUX MpPOSIBIB Ta TPUBOTU Y
nauieHTiB 3 PXII npu TpuBOKHO-IENPECUBHUX po3iaiax. B pe3ynbTaTi BCTAaHOBIEHO
BcTaHoBiieHO BiICYTHICTH CTATMCTUYHO 3HAUYYIIOI PI3HUIN 3a MOKA3HUKAMH PIBHS
Jierpecii Ta TPUBOTM MDK TpyINaMH MaIll€EHTIB MOJIOJOTO Ta CEpeAHBOTo BiKy. [Ipu
aHadi3l piBHS JIeNpecii BCTAHOBJIEHO, IO TsKKa JIENpecis IepeBaxkaiga B 000X
BIKOBUX TIpyInax. bIIbIIICTh TAIlEHTIB 000X Tpynm Majld BHUCOKHA pPIBEHb
OCOOHUCTICHOI Ta CUTYaTUBHOI TPUBOTU.

KuarwouoBi cjoBa: TpuBora, naenpecisi, TPUBOXKHO-ICIPECUBHI PO3JIA[IH,

XapyoBa MOBEAIHKA, PO3JIaId XapuOBOi IMOBEIIHKH

Beryn

BuBuennss posnaniB xapuoBoi mnoBeniHku (PXII) BpaxoBye BaxiIMBUI
acnekt - BIK. OOMmexyrwoun cebe AOpOCIMMH Yy HAllMX JOCHIIKEHHSX, MU
30CcepeKyeMocss Ha oco0ax, sKI XBOpIIOTh TPUBAIUW TepioJ 1, WMOBIPHO,
MPEACTABISIIOTh JIMIIE OOMEXEHHM BHUOIp THUX, KOMY KOJU-HEOYJb BCTAHOBJIIEHO
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niarao3 PXII. 3a3puuaii PXII po3nounHaeTscss B MiTITKOBOMY Billl — KIIFOYOBOMY
nepiofi MCUXOCOIIATbHOTO Ta MO3KOBOro po3BUTKY [1]. Ilpote, cumnromu PXII
MOXKYTh BUSIBJISITUCS K y TMAIll€EHTIB MOJIOJIIOTO, TaK 1 CEPEIHBOTO BIKY, OCOOJIHUBO
MIPU KOMOPO1THUX TPUBOKHO-IEITPECUBHUX PO3JIaax.

Meta nocJaisKeHHA

Metoro pocmipkeHHs: OyJio BHBYEHHS BIKOBHX OCOOJHMBOCTEH EMPECHBHHX
nposiBiB Ta TpuBOTH y NarieHTiB 3 PXII npu TpuBOXKHO-AETIPECUBHUX PO3Iaaax.

Pe3yabTaTn nociaigKeHHs

J1J1s OIIiHKM BIKOBHX OCOOJIMBOCTEM, MaIll€eHTH BCi€l BUOIpKH OyJIM PO3MOILIEHI
3a BIKOM Ha TPYITy MOJIOZOTO Ta CEPeIHbOTO BiKy. [ pyma Momomoro Biky ckiaganacs
3 85 ocib, cepenuboro — 3 62. OTpumMaHi JJaHHI TICIS TIEPBUHHOTO OTJISy MAI[l€HTIB

3a CTaTTIO MpECTaBIeH] B Ta0buIl 1.

Taoauusa 1
IHoxa3nukm Aenpecii Ta TPUBOTH cepe/l MALIEHTIB
Mostoauii BiK CepenHiii Bik
IToka3Huxk n=85 =62 p
PHQ, Me [Q1;Q3] 18,0 [14,0;22,0] |16,0[13,0;22,0] |0,26
Curyariina tpuBora, Me [Q1;Q3] 63,0 [53,0; 68,0] |60,5[52,0;70,0] |0,84
Ocob6ucricHa TpuBora, M (SD) 59,4 (10,1) 57,5 (12,1) 0,30

PesynpTaTi HOCHIHKEHHS CBIYATh, IO MK IpyHaMHy MaIll€EHTIB MOJIOJOTO Ta
CEpPEeHbOr0 BIKY HE OyJI0 BHUSBIEHO CTaTUCTUYHO 3HAYYIIMX BIAMIHHOCTEH 3a
MMOKa3HUKAaMHU PiBHS JIETIPECii Ta TPUBOTH.

[Toka3nuk piBHs Aenpecii, 3a onutyBadbHukoM PHQ-9, BkazyBaB Ha HasBHICTh
MOMIPHO-TSDKKOI Jienpecii B 000X rpymnax [2]. PiBeHb cuTyamiifHOi Ta 0COOUCTICHOT
TPUBOTH 3a OonuTyBalibHUKOM Crinbeprepa-XaHiHa OyB BUCOKHMM y 000X BIKOBHUX
rpymax.

[Ipu anamizi piBHSA Aemnpecii cepe MaIli€eHTIB BHUSBJICHO, IO TsDKKA JEIpecis
nepeBakasia B 000X BikoBux rpymax — 47,1% cepen monomux 1 35,5% cepen
MPEACTAaBHUKIB cepeAHboro BiKy. IloMipHO-Tskka aenpecis BusiBieHa y 22,4%
Mosiogux marieHTiB 1 29,0% mamienTiB cepeanboro Biky. Ilomipna nempecis
cnocrepiranacs B 20,0% monoaux naiieHTiB 1 21,0% namieHTiB cepeaHbOro BIKY.
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Jlerka nenpecis Businena cepen 10,6% 1 14,5% Binnmosiguo (Puc. 1).

50,0% 47,1%
40,0% 35,5%
30,0% 29,0%
' 20’00/8110% 22,4%
20,0% 14,5%
10,6%
10,0% .
0,0%
Jlerka [Tomipna [TomMipHO-TsIKKa Tsoxka

® Mosoauii BiK CepenHiii Bik

Puc. 1 Po3noain TszkkocTi genpecii 3a Bikom

binbmiicte mamieHTiB 000X TPyn Mald BHCOKHUH pPIBEHb OCOOMCTICHOT
tpuBoru — 90,6% mononux 1 82,3% cepennporo Biky. IloMipHHMI piBEeHH TPUBOTH
cnoctepirases B 9,4% 1 16,1% BignosigHo. Timeku 1,6% mpencTaBHUKIB CEPETHBOTO
BIKy MaJli HU3BKHUM piBeHb ocobucTicHoi TpuBoru. lllomo cutyaniitHoi TpuBOTH,
BHCOKHI piBeHb OyB XxapaktepHuit mis 92,9% momomux i 90,3% cepemHporo BiKy.
ITomipHumit piBeHb TpuBOTH Bu3Ha4aBcs B 7,1% 1 8,1% BiamoBigHo. Hu3bkuii piBeHb

TPUBOTH BUSBUBCS Jnie y 1,6% mpeacTaBHUKIB cepeHboro BiKy. (Puc. 2).
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Momnonuii Bik ¥ CepenHiii Bik

Puc. 2 Po3noain piBHsI TPMBOTH 32 BikoM
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BucHoBku

1. BcranoBieHO  BiACYTHICTh  CTQTUCTUYHO  3HAUYIIOI  PI3HUIN 32
MOKa3HWKaMU PIBHA JENpecii Ta TPUBOTH MDK TpyHaMy MaIli€eHTIB MOJOJIOIO Ta
CEPEHBOTO BIKY.

2. IIpu anami3i piBHA JAenpecii BCTAHOBJIEHO, IO TSHKKA JIeTIpecis
nepeBakaia B 000X BIKOBUX Ipymax.

3. binpuricTs marieHTiB 000X TPYyN Majid BUCOKUU PiBEHb OCOOMCTICHOI Ta

CUTYaTUBHOI TPUBOTH.
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YK 573.6:618.1:616-089.843
JOCJ/IIIZKEHHA BIIVIMBY BHYTPIIIIHBOMATKOBOI'O BBEJIEHHSA
MOHOHYKJIEAPHUX KJITUH NEPUGEPUYHOI KPOBI HA YACTOTY
IMILTAHTALI EMBPIOHIB ITPU MPOBEJEHHI KPIOITPOTOKO.1Y
JJISA TAINEHTIB PI3HUX BIKOBUX I'PYII

®ecbkoB Ouiekcanap MuxauioBuy,

I.Me.H., Ipodecop, TUPEKTOp

Kuiakosa €Brenisa CraHicjiaBiBHa,

K.010,1.H., O10JI0T

be3neuna Ipuna MuxaiijiBHa

JKap aKkyliep-riHeKojor, penpoayKToIor

Hentp Penpoayxuii Jlroquuu (TOB «Cana-Meny)
VYkpaina, M. XapkiB, 61098, Byn. XonogHoripceka 15
®ecbkoBa AHHA OuiekcaHApiBHA

CTyJCHTKA

XapkiBcbkuii Hartionansauii Meauaauii Y HIBEpCUTET
np. Hayku, 4, m. Xapkis, 61022, Ykpaina

AHoTauis. JocmipkeHo BILUIUB BHYTPIILIHbMATKOBOTO BBECIICHHS
CBIXKO130JIbOBAHOTO MOHOHYKJIapHUX KIITUH nepudepuyHoi kposi (MKIIK) nHa
YacTOTY IMIUIAHTAIlll Ta HACTaHHS KJIIHIYHOI BariTHOCTI MPH MPOBEACHHI MEPEHOCY
eMOpiOHy 31 30aJJaHCOBAaHUM KapiOTUIIOM Yy paMKaxX KpIOMPOTOKOJY Y Mall€EHTOK
pI3HUX BIKOBUX Tpyl. BCTaHOBIEHO, IO YacTOTa HACTaHHS KIIHIYHOI BariTHOCTI
CTaTUCTUYHO 3HAYYIle BUIIEC MPH MPOBEACHHI KPIOMPOTOKOJA Y IKIHOK, BIKOM
crapiie 38 pokis, mcis BBeaeHHS MKIIK (p=0,005). ITokazaHo 3MEHIIIEHHS YaCTKH
CYIUIOIAHUX OJIACTOIUCT cepell mariienTok micas 38 pokie (p<0,05). Ortpumani y
JaHii poOOTI pe3yiabTaTH MIATBEPIKYIOTh 3HAUHY POJIb IMyHHOI CHCTEMH B MpOIecax
IMITTaHTAaIli eMOPIOHIB 1 PO3BUTKY BariTHOCTI Ha paHHIX TepMiHaX, 30KpeMa, BILIUB
IMyHHOI CHCTEMH Ha «BIKHO IMIUIaHTalii». J[OBEIEHO MEepPCIEeKTUBHICTh METOMIY
BHYTPIIIIHLOMATKOBOTO BBEJICHHS MOHOHYKJIEApPHHUX KIITHUH nepudepuyHoi KpoBi 3

METOIO JJIS MiJBUIEHHS YacCTOTH IMIUIAHTAIlli cepes Malli€HTOK CTapIoi BIKOBOI
Tpymu.
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Kiro4oBi cjioBa: KpiompoTOKOJd, dYacToTa IMIUIAHTAIlli, MOHOHYKJeapH1

KIIITUHU niepudepruuHOi KpOBi, BIKOBHI (HaKTOP.

Beryn. IlpoGiema HeHacTaHHS a00 HEBMHOIIYBAHHSI BariTHOCTI 3a yMOBHU
MepPeHOCy J0 IOPOKHMHM MATKU TAIllEHTIB €MOPIOHIB BHUCOKOiI MOPQOJIOTTIHOT
SKOCTI TIpHM JIIKYBaHHI OE3IUIISI METOJOM EKCTPaAKOPIOPAIbHOTO 3aruliIHCHHS
(EK3) € akrtyanpHOIO y cydacHOMY akymiepctsi [1, 2]. Sk Bimomo, Ijisl yCHIIIHOT
IMIUTIaHTaIlli eMOpioHa HEOOX1JIHE Y3rOo/KEHHS B 4Yacl TOTOBHOCTI €HIOMETPIIO [0
IMITTAHTAIlli 3 PO3BUTKOM eMOpioHa (Tak 3BaHe, BIKHO IMIUiaHTarlii). [IpuHIMIOBY
pOJIb y MIJATOTOBLI CJIM30BOI OOOJIOHKM MaTK{ JI0 IMIUIAHTALli rpa€e MpPOrecTEpPOH.
CBoeyacHe 03piBaHHS €HJAOMETPII0 MPU KOHTPOJIBOBAHIN CTUMYJISLII OBYISINT 3
MOCTIyIOYUM  TEPEHOCOM  eMOpIOHIB  MpPU  3aCTOCYBaHHI  JIOMOMIKHUX
penpoaykTuBHUX TexHoJorid ([APT) Oyno BusiBnenHo meHm Hix y 50% marieHTOK
[3-5]. YV pesymbraTi HU3KH JOCTIDKCHb BCTAHOBJICHO, MO Yy JiM{oIMTaxX
nepuepruvHoi KpOBI B HOPMI MPUCYTHI PEUENTOPU MPOrecTEPOHy. 3a BIACYTHOCTI
BariTHOCTI KUIBKICTH JIMQOIMTIB, 10 MICTATh PEUENTOPH IPOTECTEPOHY, €
MOPIBHSAHO HU3bKOIW. OJHAK KIIBKICTh TaKUX KIITUH 30UIBIIYETHCS MPU HACTaHHI
BariTHOCTI. KigbKICTh IHUX KIITHH 3POCTa€ MPOMOPIINHO O TEPMIHY BariTHOCTI.
JIMOBipHO, Take 30LIbLICHHS KiTbKOCTI PELENTOPiB IPOreCTepoHy MOXKe OYTH
COPUYMHEHE €MOpIOHOM, SIKM BHUCTYMAa€ B POJII AJUIOAHTUIEHA, IIO0 CTHUMYJIOE
aiMboruT KpoBi [6-8]. 3'aBisieTbcs Bce OUIbIIE JaHUX HAa KOPHUCTHh TOTO, IO
IMyHOMOJyJIIOI04Ya Jiisi TOPMOHIB Ma€ BaXXJIMBE 3HAYEHHS JUIsl MIIATPUMAHHS
HOpMaJIbHO1 (PyHKIIIT eHaoMeTpito [9]. BaxiuBum ¢pakTopoM yCHIIIHOI IMIUTAHTAL] €
CTaH IMYHHOI CHCTEMH, PIBE€Hb PEIENTOPIB MPOTEeCTEPOHY B IMYHOKOMIIETCHTHHX
KJIITUHAX Ta IXHs QYHKIIOHAIbHA aKTUBHICTSG [ 10].

Mera. YV paniii poOoTi OyJ0 [MOCHIIKEHO BIUIMB BHYTPIIIHBMATKOBOI'O
BBEJICHHS CBDXKOI30JIbOBAHOTO MOHOHYKJICAPHUX KIITHH TEepUPEpPUIHOi KpPOBi
(MKIIK) ©Ha wyacToTy IMIUIaHTalii Ta HACTaHHS KJIIHIYHOI BariTHOCTI Y
KPIOMPOTOKOJIAaX Y MAIIEHTOK PI3HOTO BIKY 32 YMOB IEPEHOCY /10 MOPOKHUHU MATKU

OJIHOTO eMOpioHa 31 30aTaHCOBAHUM KapiOTUIIOM.
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O0'ekt Ta M™MeToaM aochigkeHHs. 30ip mepBUHHOI 1HQOpMaIii Ta
naboparopui gociimkenHs npoBoauian B Llentpi Pemponykmii Jlrongunu «Kninika
npodecopa decbkoBa O.M.» (Human Reproduction Group) (m. Xapkis).
[IpoBenennss maHoro jgociimkeHHs yxBajieHo Ertwunum komiterom TOB
«Cana-Men» (Llentpa penpoaykiii moaunu «Kuminika npodecopa @ecbkoBa O.M.»)
BIIMOBIIHO 110 mpoTokoiy Ne 7 Big 11 ciunsg 2023 poky. 3a nepiog 2023 poky Oyio
pO3rNsiHYyTO 64 mTalli€eHTKH, AN SKUX Oylo BHUKOHAaHO TMepeHoc emOpioHa 3i
30aJaHCOBAaHUM KapiOTUIIOM Yy paMKax MPOBEACHHS KPIOMPOTOKOJA. 3a3HaadeHi
NaIieHTKU Oynu MOALICHI HA TPU TPYNH 3 ypaxyBaHHsAM ixHboro Biky. Jlo ['pymu 1
yBidnuM 25 marieHTok BikoM 28-34 poku; ['pymy 2 ckmanu KiHku BikoMm 35-37
pokiB; Ipymy 3 Oymo cdopmoBaHo 3 marieHTiB Bikom 38-41  pik.
BHyTpilmtHbOMaTKOBE BBEJEHHS MOHOHYKJIEAPHUX KIITUHU NEpUPEpPHUUHOT KpPOBI
nepea IMEePEeHOCOM EYIUIOIMHOTO eMOpioHa Ha cTaaii OJacTOMCTH Y paMKax
KpIOMPOTOKOIY OyJI0O BHKOHAHO Y 3a3HAYEHUX EKCIEPUMEHTAIbHUX Tpymax.
CdopmoBano 1Bi rpynu KOHTpoito: 32 mamieHTH BikoM Big 29 go 36 pokis
(xoHTpOnBbHA Tpyna 1) Ta 8 kiHOK BikOM 39-42 pokiB (KOHTpOJBHA Ipyma 2), sIKUM
OyJ0 mepeHeceHo eMOpioH 31 30aJaHCOBAaHUM KaplOTUIIOM pe3yJbTaTi MPOBEICHHS
Kkpionporokona. BuyrpimaromaTkoBe BBegeHHss MKIIK we Oyrno 3actocoBaHo auis
MaIl€HTIB KOHTPOJIBHUX TPYII.

Hamnepenoani npoBeleHHS KpiOMPOTOKOJIIB BUKOPUCTAHO METOJA IIBUIKOL
KpiloKoHcepBallii eMOpioHiB — BiTpudikaiito. KpiokoHcepBailiro mpoBeIeHO Ha S-if
abo0 6-i1 JeHb KyJbTHBYBaHHsS, Ha CTajil OJIACTOLMCTH O€3MOCEePEAHBO MiCIIs
MpoBeIeHHsI npoueaypu Oiomncii kiitTud Tpodoektonepmu (TE) 3 MeTOr0 BUKOHAHHS
MepPeAIMIUIAHTAIIIHOTO  T€HETUYHOTO  CKPUHIHTOBOTO TECTy eMOpioHa  is
MOJAJIBIIOT0 BUOOPY €YIUIOiIHOT OJACTOLMCTH JIJIsl EpeHocy y kpiompoTokoit [11].
Bitpudikamiro Ta po3MOpoXKyBaHHS OJACTOIIMCT BUKOHAHO BIAMOBITHO 10
nporokoniB Medicult (Itamist). OcobmuBOCTI PO3BUTKY €MOpIOHIB Ha I SITUH Ta
IIOCTUH JHI KyJIBTHBYBaHHS IN VItr0 OIiHIOBAJIKMCS Ha MiACTaBl iXHHOI MOPQOJIOTIi:
po3Mip (00cCST TOPOKHMHHM OJIACTOITUCTH), BHYTPINIHA KJIITHHHA Maca, SKICTh

TpoPEeKTOACPMH, HasIBHICTB/BIJICYTHICTh MIPUPOJIHBOTO XETYUHTY [12].
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[lepeniMianTaniiiHy T€HETUYHY J1arHOCTUKY €MOpIOHIB Ha cTajii O1acTOIHUCTH
MPOBEICHO 3 BHUKOPUCTAHHSM METOJa CEKBEHYBAaHHS HOBOTO MOKOJIHHA (next
generation sequencing, NGS) [13].

Hna suninenass MKIIK ta iXxHpOro mnojganpmioro KyJbTUBYBAaHHS KpPOB Y
namieHTok y cBixomy nukiai EK3 Opanu Ge3nocepe b0 Ha JA€Hb TpaHCBAriHaJIbHOI
OYHKII. Y paMKax KpiONpOTOKOJYy 3abip KpOBI MPOBOJWIM 3a YOTHPU THI 110
nepeHocy emoOpioHa. MoHOHyKJIeapHI KIITHUHH KpOBI BHUAUBLUIA 32 JIOMOMOTOIO
nentpudyrysanns Ficoll-Hypaque.

[Ticns uentpudyryBanns MKIIK BinmuBamu y cepemoBumi Roswell Park
Memorial Institute 1640 (RPMI 1640), a micns BiAMUBaHHS MTOMIILIAIN Y CEPEIOBUIIE
g KynpTuByBaHHS.  CKIagoBUMHM  JJii  CEpeAOBUIIA  KyJIbTUBYBaHHS
MOHOHYKJIeapHuX KIITHH KpoBi ctanu RPMI 1640, uXI' (B KOHLIEHTpallli HE MEHIIE
5 MO/mit), Serum Substitute Supplement (SSS, Irvine Scientific, USA). Bunineni
MKIIK kynsTuBYyBanucs npotsiroM 48 rogaus npu temneparypi 37,0°C ta 3a BMicTOM
CO2 5,5 % [14, 15]. ITicna 48 rogun kynbTuBYyBaHHs MKIIK y namieHToK HOBTOpHO
Opamu  kpoB. CaixoBuautieni MKIIK micns mneBHoi 00poOku 3MimryBajgud 3
BUPOIICHUMH MOHOHYKJICADHUMH KIITUHAaMH KpoBi. OTpumaHy Cymill KIITHH
NEPEHOCWIM B TOPOXKHUHY MATKH MAIl€EHTKH, BHUKOPUCTOBYIOYM Karerep Uis
BHYTPIIIHHOMATKOBOi 1HceMiHalii. O0'eM KIITUHHOI KyJIbTYpH, IO BBOAWJIACS, HE
nepeBuiyBas 0,2 MiL

CratucTUyHUM aHali3 JaT, Kl He MIAMOPSAKOBYIOTHCS 3aKOHY HOPMaJbHOTO
PO3MOIiTy, TPOBOAWIN HEMapaMeTPUYHUMHI METOJaMH 3 BUKOPUCTAHHIM KPHUTEPIIO
v2 [16].

Pe3yabTaTu. Y pe3ynbrari mpoBeaeHHS MEePEAIMIUIAHTAIIITHOTO TeHETUIHOTO
CKpUHIHTY Oyso BukoHaHo 53 nepeHoca eMOpioHa (I1E) y pamkax kpionporokony. Y
11 maumientox I'pynu 3 He 6yno BukoHano [1E 3a nmpuunHM BIACYTHOCTI €yIUIOITHUX
Omactouuct. BctaHoBNEHO, 10 YacTKa €yIUIOiJHUX OJIaCTOLMCT CTATUCTUYHO Oliblla
JUTSL J)KIHOK BIKOM 28-34 poKu, Y NMOPIBHSIHHI 3 TPYIOIO MAalll€EHTOK cTapiie 38 pOKiB.

PesynpTaTi nepeaiMIuIaHTaiitHOro rTeHETHYHOTO CKPUHIHTY HaBeeHO y Tabuii 1.
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Taoauusa 1
Pe3ysabTaTt npoBeieHHs NepeAiMIIAHTANINHOTO FreHETUHYHOT0 CKPUHIHTY

eMOpIOHIB Yy NAI€HTOK Pi3HUX BiKOBHUX IPyIl

Bikosa rpyma Kinpkicts namientok, N 3arayibpHa KiTbKiCTh Kinbkicts YacTka eynioigHuX
MPOaHaIi30BaHHX OJIACTOLMCT, €YIUIOIIHUX 6nacrouuct, %
N Osacrorcer, N

28 — 34 poku 25 92 62 67,39*

35— 37 pokiB 22 79 35 48,61

38 — 41 poku 17 36 6 16,7*
Cmamucmuxu *df =1, y2 = 4,48, X2 = 3,1, p = 0,05

Ipumitkn: N — KUIBKICTh XIHOK y Tpymi; % — dacTka; p — pIBEHb

3HAYYIIOCTI.

BcranoBneno, 1m0 mpu TPOBEICHHI KPIOMPOTOKOJY 3arajbHa dYacToTa
IMIUTaHTAIli1 CTaTUCTUYHO HE BIJIpI3HsJIACA cepen Mali€eHTOK 13
BHYTPIIIIHHOMATKOBUM BBEJICHHSIM MOHOHYKJICAPHUX KJIITHH MepudepuyHoi KpoBl Ta
0e3 3acTOCyBaHHS 3a3HA4Y€HOI mpolleaypu. BTiM BUSABIEHO, 110 YacTOTa HACTAHHS
KJIIHIYHOT BariTHOCTI CTATUCTUYHO 3HAYYIIE BUIIE NMPHU MPOBEACHHI KPIOMPOTOKOIA Y
KIHOK, BiIKoM ctapuie 38 pokiB, micis BBeneHHd MKIIK, Hixk y namieHTok 3a3Ha4eHoi
CTapIIoi BIKOBOT IPyIH, A SIKUX HE OyJI0 3aCTOCOBAHO BBEACHHS MOHOHYKJICAPHHUX
KJITUH TepuepuyHoi KpOBl y TOPOKHUHY MaTKU HaepeloAH1 epeHoca eMOpioHa:
50,0 % mpotu 25,0 %, Biamosimmo (df = 1, ¥ = 7,76, % . = 6,635, p = 0,005),
OTrpumaHi JaHi 0poO YaCTOTY IMIUIaHTaImii eMOpIOHIB Y  PO3TIISTHYTHX
EKCIIEpUMEHTAIILHUX Tpynax HaBejeHl y Tabmuii 2. PoTo eMOpioHy JIIOJAWHH Ha
cTajii 0JaCTOIUCTH Mepel MPOUEaYypOr0 O10MCii KITUH TPOPOESKTOAEPMHU HABEIACHO
Ha puc. l.

Taoaunga 2
Yacrora iMmmiianrauii y KpionpoTokoJiax 3a YMOB IEPEHOCY eyILIOIIHHUX
0J1aCTOIHUCT Yy NAMIEHTOK Pi3HUX BiKOBHUX I'PYII i3 3aCTOCYyBAHHAM

MOHOHYKJICAPHUX KJIITHH nepudepudHoi KpoBi

I'pyna nauni€eHTiB, A7 SKUX BUKOHAHO Kinekicts narientis, N Yacrora immanTaii, N Yacrora immianTariii, %
KpPIlpOTOKOI
28 — 34 poku 25 15 60,0
35— 37 pokis 22 10 45,5
38 —41 pik 6 3 50,0*
KonTponpaa rpyma 1 32 14 43,8
KonTponpaa rpyma 2 8 2 25,0*
CTaTHCTUKH *df =1, %2 =17,76, y2pur. = 6,635, p = 0,005
Mpumitkn: N — KITBKICTH XIHOK y Tpymi; % — dacTka; p — piBEHb
3HAYYIIOCTI.
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Puc. 1. baacrouucra awoaunn SAA 3a kiaacudikamiero Gardner D. K. in vitro.

IpuaxurreBe qociimkenHs. 30iabmenns x250.

OoroBopenHsi. OqauM 3 (akTOpiB MOBTOPHUX HEBJAAY IMILIAHTAIlll eMOPIOHIB
BHUCOKOI MOp(OJIoTiyHOT SKOCTI Yy pamkax mposenenHs nporpam EK3 € imyHosmoriuHi
3Mmiad. JlaHe JOCHIPKeHHS TOKa3ajio, M0 BHYTPIIIHBOMATKOBE BBEACHHS
MOHOHYKJICAPHUX KIITHUHHU TEepUPEPUUHOT KPOBl1 O eTamy nepeHoca eMOpioHa Mpu
JikyBaHH1 Oe3mniaas Mertonamu JIPT mifBuillye 4acTOTy HAaCTaHHS BariTHOCTI cepen
narieHTok crapie 38 pokiB. OTpuMmaHi y AaHiid poOOTI pe3yiabTaT MiATBEPIHKYIOTh
3HaYHy pOJIb IMYHHOI CHUCTEMH B MpoIllecax IMIUIaHTalii eMOpIOHIB 1 PO3BUTKY
BariTHOCTI Ha paHHIX TEpPMiHAaX, 30KpeMa, BIUIMB IMYHHOI CHUCTEMH Ha «BIKHO
iMmmanTarii» [17]. OgHak TOYHWUN MEXaHI3M TOTro, SK IIi MPOIECH IMYHOJIOTIYHO
PEryJIIOI0ThCS, J0CI HEBIAOMHUN, TOMY MOJAJIbIIl JOCHIPKEHHS MarTh OyTH
MPOBEICHO I BUBUEHHS JAHOTO TMPOIIECY.

3akiaoveHHsi. [loBeneHO TMO3UTUBHMI  BIUIMB  BHYTPIIIHBOMAaTKOBOIO
3aCTOCYBaHHS MOHOHYKJICAPHUX KIITHH TepupepuyHoi KpoBI Ha YacTOTy
IMIUTaHTaIlii eMOpIOHIB y KpIOMPOTOKOJAaX /IS TAIllEHTOK BiKOM BiJ 38 pokiB
(p=0,005). [TinTBepKEHO 3HMIKCHHS YaCTKU SYIUIOTIHUX OJIACTOIMCT Yy KIHOK MiCIIs
38 pokiB (p<0,05). IlokazaHO TMEPCIEKTUBHICTh METOJY BHYTPIIIHHOMATKOBOTO
BBEJICHHS MOHOHYKJICAPHUX KJITUH TepudepudHoi KpoBi 3 MeTor (OpMyBaHHS

MMOBHOI[IHHOTO «BIKHA IMIUIAHTAIlI(» CE€peJI Malli€HTOK CTapIIoi BIKOBOI TPYIIH.
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®JIOPA XAPKOBA, TA II BILIUB HA MEIIKAHIIIB MICTA

Yepuyxa Ouaexcanap BacuiabiioBuy
K.1.H., IOIEHT Kadepu CyCHIJIbHUX HAYK
AmeiqiueBa AHacracia EnyapaiBaa
Crygnentka II kypcy

XapKiBChKHI HAIIOHATTLHUNA METUIHUI
YHIBEPCUTET

M. XapkiB, YKpaina

Beryn. 310poB'st Ta SIKICTh KUTTS JIFOAEH 3aBXKAU OYJIM BOXKJIMBUMU aCTICKTaMH
U1l Oy/ab-SIKOTO MiCTa, 1 XapKiB HE € BUHATKOM. 3Ba)KalOuW Ha OCOOJIMBOCTI IIHOTO
BEJIMKOI'0 YKPAaiHCHKOTO MICTa, JIe IHAYCTPIs 1 MICbKE CEPEIOBHUIIE 1HOI CTUKAIOTHCS
3 €KOJIOTTYHUMH BUKJIMKAMU, MMUTAHHS BIUIMBY POCJWH Ha 3J0pOB's Jtojiell HaOyBae
ocoOimBoro 3HaueHHs. dDyopa, IK €JIeMEHT MPUPOAM, MA€ MOTEHIa] BIUIMBATH Ha
pi3HI acneKkTH (PI3MYHOro Ta MCUXOJOTIYHOTO 30POB'St MEIIKAHIIB XapkoBa. Bona
HE JIMIIE MpUKpallae MIChKI Mel3axi, ane 1 BUKOHY€E (PYHKIIi, HAMPUKIA: OYUIIAE
MOBITPS BiJl BYTJIEKHCIIOTO ra3y 1 30arauye Horo KucHeM, BOUpAe MIKiIJTMBI PEYOBUHU
3 TPYHTY 1 30Upae Muil, 3ariyliae Ty4Hi 3BYKH 1 CTBOPIOE TiHb. Y IIbOMY KOHTEKCTI
JOCIITHUKHA, a TaKoXX MeEIIKaHIl XapKoBa, MOYMHAIOTH JOCTIIHKYBAaTH, SIK PI3HI
POCJIMHHI 1 IepeBa, K1 3yCTPI4atOThCs B MICTI1, MOXKYTh MOJIMIIUTH SKICTh KUTTS Ta
BIUIMHYTHU Ha 3710poB's [1].

Meta pobotu. JlocnimkeHHs BIIUBY (GJIOPH Ha 370POB'St Ta SIKICTb >KUTTS
mrozier B MicTi XapKiB.

Marepiaau Tta Meroau. [{ns AocsrHeHHS pe3yibTaTy MiJ 4Yac HamMCaHHS
HayKOBOI poOOTH OyB BHKOPUCTAHUN TECOPETUYHUN METOJ, TOOTO aHai3 HaAyKOBOI
JiTepaTypH, caiTiB 3 1H)OPMAIIEIO CTOCOBHO ITi€T TEMH.

PesyabTaTn Ta obroopenHsi. «Urban health» B wmicti XapkoBi moxxHa
pO3IJIAIaTh B KOHTEKCT! BIUIMBY ()JIOpU Ha SKICTh KUTTA Ta 3I0POB'Sl MICLIEBOTO
HacejeHHs. BoHa B MicTi BIJIIpae BaXIWBY pOJIb Y CTBOPEHHI CHPUSTIMBOIO
€KOJIOTIYHOT'O CEepeIOBHUINA, a il CTaH MOYKE BIUIMBATH Ha 3araJlbHUN CTaH 370pOB'S
moneit. Hanpukian, Hag 1 kB. KM MIChKOT TepuTopii MicTuthesi B 500 pasiB Ouiblie
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MUTY, HDK HaJl TAKOIO CaMOIO IUIOMICI0, TOKPUTOIO 3€JIGHUMHU HacaPKeHHAMU. Tomy,
3aXUCT HAsIBHUX Ta MPUMHOKEHHS MICHKHX 3€JICHUX HAca/KEHb € HEOOX1IHUM IS
CTBOPEHHS KOM(GOPTHUX YMOB KUTTSA JUIsl KO)KHOT'O MEILIKAHIIS.

Crepriry moroBOpuMO TIpO TepeBary BIUIMBY (iopu Ha JroauHy. BoHa B MicTi
XapkiB BIIrpa€e BaXJIWBY POJIb Yy OYHIIEHHI MMOBITPS BIiJ IMIKIJJIUBUX PEYOBHH.
Haiikpamni gepeBa, Kl OYMINAIOTh TOBITPS B MicTax IIe akailii, BOHM go00pe
MOTJIMHAIOTHCS THJT Ta OpyA, BYTJIEKHCIUH ra3. Takox OAHUM 3 Kpalux Mopij AepeB
€ Tonojisi. Came BOHa Haifkpalle 3a BCl 1HIII JIepeBa CHPABISIETbCS 3 MOTJIUHAHHSAM
BUXJIOITHUX T'a3iB Ta BUKHU/IB B aTMOC(Epy 3 TPOMHUCIOBHUX MiAPHEMCTB [ 3].

Bmiue ¢uiopn Ha mokpamieHHs (pi3MYHOTO 370pOB'ss B MICTi XapKiB A00pe
MPOSUIAETbCS B JOCTATHIM KUIBKOCTI TApKiB, JUISI MPOTYJISHOK 1 BIJIMOYHMHKY.
Hanpuknan, Capxun SAp — copaBxkHii oa3uc 1 ymroOieHe Micue A MPOTYJISTHOK.
besniu TiHMCTUX aneil, JaBOK, MICTKIB Yepe3 CTPYMOK, CIelladbHO 00J1aJHaHEe MicCIle
JUIst JIOBY (popedi, 3aTUIIIHI TAISBUHU JIJIS MIKHIKIB 1 YUTAHHS Ha 3€JI€HIN TpaBi — TyT
€ Bce. Y CKBEpl MOKHA TaKOK 3HAWTHU BYJIMYHI O€3KOIITOBHI TPEHAKEPH ISl CLIOPTY,
MalJIaHYMKW JJI1 KpoccdiTa, MIHT-TIOHTY, IUTSYl CHApSId, MICIM JJIS TPYHOBUX
3aHATh (I3KYJIBTYPOIO [4].

drnopa 37aTHA BIUIMBATH HA TICUXOJIOTYHUM CTaH JIFOJIMHU, 1[0 HE € BUHSITKOM Y
Mmicti XapkiB. Jlrogu 3a3Bu4ail Big4yBalOTh ceO€ IACIUBINIE 1 TMO3UTUBHIINIE B
OTOYEHH1 JepeB abo KymiiB. Hampukiaa, B XO[l ONUTYBaHHS MALIEHTIB YOTUPHOX
nikapeHb B CaH-®paHiucko 79 BIACOTKIB MAIli€HTIB CKa3alM, IO BOHU BIIUyBaId
cebe OuTpII po3cHabieHMMH 1 CHOKIMHUMH, 19 BIACOTKIB BiguyBanu ceOe OuIbII
MO3UTHBHO, a 25 BIACOTKIB BiIUyBalHu ce0e 0aIbOpUMH 1 CBLKMMH MICHS TOTO, SIK
IPOBEJIM TICBHHI Yac B caxy abo mapky [5].

He Baprto 3a0yBaru, 1mo ¢uopa Moke MaTv 1 HIKIJJIUBUN BIUIMB Ha JIIOJUHY.
Hacammepen, mosiBisieTcst ayieprisi y MeBHOT YaCTHHH JIIOJICH, HaW4acTIIE — Yepes
1BiTIHHA. Y XapKoBi ajepreHHl JepeBa BKIOUYAIOTh Oepe3y, BUIbXY, TOMOJIb, KJICH.
BoHU MOXYTbh BUIUIATH MUIOK, SIKAW JIETUTh MOBITPSM 1 MOYKE BUKJIMKATU aJIepTiuHi
cumntomMu. KpiMm TOro, pi3HI BHAM TpaB'THUCTUX POCIWH 1 Oyp'sHIB, Taki SK

amMOpo3isi, TaKOXX MOXYTh CTaTH NPUYMHOIO aNEpriyHuX peakuid. OCHOBHUMU
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NposIBAaMU aJieprii Ha MHJIOK €: CBEpOIkK B HOCI, OYax, MOYEPBOHIHHS OYeH 1 MOBIK,
HaIa Iy YXaHHs, CI030TeUa, 3aKIaICHICTh HOCA, PSACHI BOJSHUCTI BUIIJICHHS 3 HOCA,
CYXHM KallleJib, IIKIPHI BUCHUIIH [6].

Jlesiki BUM AepeB a0o TiJIOK MOXYTh MPEACTABISATH NOTEHIIHHUN PU3HUK IJIs
0e3IeKy rpoMajisiH, OCOOIMBO MiJl Yac HETOJM, KOJM TLIKU MOXKYTh jJamaTucs abo
HaBITh LI JiepeBa MOXYTh BnacTu. [lix yac cuiabHUX BITPIB, IPO3 Ta 3JIUB, BEIUKI
ab0 BXKe MOIIKOKEHI TJIKM MOXYTh BUPBATHUCS 1 BMNACTH HA JIOPOTH, aBTOMOOLII,
TpoTyapu, OymniBiai abo HaBiTh moaei. lle Moke mnpusBecTd 70 TpaBM abo
MaTepianbHuX 30uTKiB. [laninHa nepeB abo OOpUB TiJIOK MOXKE MOLIKOAMTH JIiHIi
eJieKTporepeaadi, TeiaedoHH1 JiHil Ta iHppacTpykTypy. B Takux Bunaakax Opuraau
KOMYHQJIBbHUX MIANPUEMCTB TPHUOPAIOTh 3 MPOTKIKUX YACTHUH 1 MPUOYITUHKOBHUX
TEPUTOPIN MOBAJIEH1 Ie€pEBA Ta BEJUKI IJIKH, & TOTIM PO3MIIIIOIOTH 1X [7].

[Taminas aepeB a0bo0 TIIOK MPU3BOAUTH A0 IMEepeOO0iB y KUTTe3a0e3IeUeHHI,
TaKMX SIK EJEKTPONocTayaHHs Ta 3B'sa30K. [lepeBa, skl poOCTyTh OIS >KUTIOBUX
OyIMHKIB, MOKYTh MOTEHIITHO BIACTH Ha AaXy ad0 CTIHM MiJ Yac CUIbHUX Oyphb ab0
yparaHiB, MPU3BOASYU /10 30UTKIB B KUTJIOBOMY cekTopi. [lisi 3MEHIEHHS IuX
PHU3HKIB BOKJIMBO MPOBOJUTH PETYJIAPHY OOPi3Ky Ta JOTIISAM 3a JepeBaMHU, BUAAISITH
cTapi Ta MOMIKOHKEHI TUIKH, 1 BAKUBATH 3aX0AH O€3MeKH, Takl K yCTaHOBKA MiAMOPIB
9y 3a00pOHSIOYMX 3HAKIB IiJ] yac HEOE3NMeYHUX IOTOJHMX YMOB. MiciieBa Biaza
TaKOK MOBUHHA BECTH PETYJISIPHUI MOHITOPUHT 1 00CIyrOBYBaHHS JIEPEB Ta 3€JIEHUX
HacaJKCHb, 100 3a0e3nmeunTy 0e3neKy rpoManu [7].

3aranom, iCHy€ MOTEHUIMHUN HETaTUBHUU BIUIUB ()JIOpPH, 30KpeMa ajepris Ha
MUAJIOK POCJIMH 1 JIEpPEB, sIKa € TyXe HemepeadadyBaHOw0, 00 YyTJIMBICTh 10 MUIKY
1HUBITyaJIbHA: OJIMH, CXUJIBHUH JI0 TIOJIHO3Y, MOKE 30BCIM HE pearyBaTy Ha MIJIOK,
a B IHIIOrO BOHA BWKJIMYE TOCTPUH Hamaj ajeprii, TakoX HE BHKIYAEMO
MOXJIMBICTh aBapiil MmiJg Yac HETroAu uepe3 JjaMaHl TUIKM Yd TaJiHHSA JEpPEB.
besymoBHO, ¢iopa mae 3HAYEHHsS IS SIKOCTI JKHATTA Ta 3J0POB'SS MEIIKAHIIIB
XapkoBa, MpoTe HEOOX1THO OajaHCyBaTH ii MO3UTHUBHUM Ta HETAaTUBHUM BILIUB,

30KpeMa 4epe3 peTesbHUN JIOTJIsA Ta OOCIyrOBYBaHHS 3€JIEHMX HAaCaHKeHb Y MICTI
[6].

95



BucHoBok: 3riHO 3 TPOBENEHWM aHaimizoM, ¢Jopa B MICTI XapKiB Mae
3HAYHWUN BIUIMB HA SIKICTH JKUTTS Ta 3/I0POB'St MEIIKaHIIIB. BoHa cripusie ounIieHHIO
MOBITPS BiJ IMIKIJUIMBUX PEYOBUH 1 TOKpamnrye (i3MyHe Ta TICHUXOJIOTIYHE
camornouyTTsi rpomaau. [[o0 3abe3neuntn Oe3meky Trpomaaud Ta MaKCHMI3yBaTu
MO3UTUBHUN BIUTUB (hJIOpH, HEOOX1THO BKUBATH BIAMOBIIHI 3aX01 00CITYyTOBYBaHHSI
Ta Oe3meKku Il JACPeB Ta 3€JICHUX HacaKeHb Y MICTi XapkiB. 3ejeHl 30HH — IIe
JereHi MicT YkpaiHu. BoHHM mMOM’MKIIYIOTH MIKPOKJIIMAT, HACHUYIOTh MOBITPS
KHCHEM, 3HEIIKO/KYIOTh IIKIJJWBI BUKUAM aBTOMOOUTIB Ta IPOMHCIIOBHUX
MiANPUEMCTB, 3aTPUMYIOTh BEJIMKY KIIbKICTh THIY, a TOJOBHE — € MiCIeM

BIINOYMHKY HacelaeHHs [§].
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Abstract: The relevance of analyzing the information support of pharmacies in
Ukraine lies in the need to ensure the efficient and uninterrupted functioning of the
pharmacy system. Information technologies help to improve the accounting of
medicines, ensuring the accuracy and speed of inventory management. They also help
to improve patient care by providing accurate and up-to-date data on the availability
of medicines, their cost and analogues. In addition, information support helps to
ensure compliance with legal requirements and control the circulation of medicines,
which is an important aspect in the healthcare sector.

The analysis of information support of pharmacies in Ukraine is key to
ensuring high quality of pharmaceutical care. Ensuring access to up-to-date
information on medicinal products, their properties and interactions is an important
step in providing proper medical advice. In addition, it is important to take into
account the continuous professional development of pharmacy staff in order to
maintain a high standard of qualification. Continuous training allows you to adapt to
new trends in the field of pharmacy, use new methods of treatment and effectively
Interact with patients. The introduction of modern technologies in the management of

pharmacies and the processing of large amounts of data can facilitate the processes of
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keeping records of medicines, monitoring expiration dates and ensuring proper
storage of medicines.
Thus, taking these aspects into account helps to improve the efficiency and
quality of pharmaceutical care, which affects the overall level of public health.
Keywords: information support, pharmacy, scientific publications, journals,
publications, continuing professional development of pharmacists, pharmaceutical

activities

Pharmacies in Ukraine are an important element of the healthcare system,
providing the population with access to essential medical goods and services. They
play a key role in the provision of medicines, pharmacist consultations, prescription
drugs and emergency medical services. Pharmacies contribute to disease prevention
by disseminating information about vaccinations and the importance of a healthy
lifestyle. The location of pharmacies in different districts ensures equal access to
medical products. The participation of pharmacies in state welfare programs and their
role in social security is also important. Pharmacies contribute to the country's
economy by creating jobs and promoting the development of the pharmaceutical
industry. With the introduction of innovations and technologies, pharmacies are
becoming more convenient for customers by providing online orders and using
modern inventory management systems. The educational and preventive work of
pharmacy employees helps to improve the health literacy of the population. In
general, pharmacies fulfill not only a commercial but also a social mission, helping to
maintain and improve public health [1, p. 8].

The pharmaceutical industry in Ukraine is subject to legislative and regulatory
requirements governing the manufacture, registration, distribution and use of
medicinal products. The State Service of Ukraine on Medicines and Drugs Control is
responsible for monitoring and controlling the quality of medicines. An important
part of the system is also the healthcare reform, which is aimed at improving the
accessibility and quality of medical services for citizens. The Ukrainian

pharmaceutical industry is recognized by the government as a strategically important
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sector of the economy. This decision is based not only on economic aspects but also
on the impact on national and defense security. Pharmaceutical activities include the
production of medicines and medical devices. It also includes wholesale and retail
trade, as well as specialized storage and distribution of these goods through pharmacy
warehouses and pharmacies. The study of information support of pharmacies in
Ukraine includes a thorough review of various aspects that determine the efficiency
and quality of medical care in this industry [2, p. 5].

This includes consideration of pharmacy management information systems,
methods of electronic medical information exchange, use of online services and
electronic prescription registers. It is also important to examine the cybersecurity
measures used to protect confidential information, especially when conducting online
sales of drugs.

It has been established that pharmaceutical education and activities play a key
role in the implementation and maintenance of a high level of International Standards
of Pharmaceutical Education. The main mission of these standards is to improve the
quality of health care, ensure a high level of competence of pharmacy professionals
and ensure their readiness to meet modern challenges in the field of medicine and
pharmacy. Pharmaceutical education is determined by the priority of International
Standards that define the requirements for curricula, teaching methods and student
assessment. The integration of these standards into university programs contributes to
the formation of highly educated pharmacists who are ready to implement modern
methods and innovations in practice [3, p. 1-8]. Pharmaceutical professionals trained
in accordance with International Standards have excellent knowledge and skills that
contribute to improving the quality of pharmaceutical care. Their activities are
focused on ensuring patient safety, optimal use of medicines and active participation
in the health care team. This approach to pharmacy education and practice contributes
to the creation of a system that meets the needs of the modern healthcare sector and
promotes the achievement of higher standards in the provision of pharmaceutical care
[4, p. 12].

The state of continuous professional development of pharmacy employees,
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which is an important element in ensuring high-quality and efficient pharmaceutical
activities, is investigated. The relevance of knowledge and skills is one of the critical
criteria. Professional development should be aimed at mastering the latest
technologies, diagnostic and treatment methods, as well as changes in legislation. The
ability to apply and adapt the acquired knowledge to practical work in a pharmacy is
also an important indicator. Employees must be able to effectively implement
innovations and optimize processes in the pharmacy environment. The evaluation
system should take into account the individual needs and interests of employees,
contributing to the development of their professional potential. It is also important to
encourage participation in specialized trainings, seminars and conferences to share

experience and knowledge.
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JOCJIILIZKEHHA TMHAMIKN HOMEHKJIATYPHU JIIKAPCBKHUX
3ACOBIB JIUISI JIKYBAHHSI IIYKPOBOI'O JIABETY B YPSIJIOBI
IHPOI'PAMI «IOCTYIIHI JIIKW»

Koctiok Ipuna AHaTtoJsiiBHa

K.(papM.H., TOTIEHT

Kononuyk Mapuna BiraniiBHa

3100yBay Apyroro (MaricTepchbKOro) PiBHS BUIIOI OCBITH
Hamionanpauit Mequunuii yaipepcuteT iMeHi O. O. boromobis
M. KuiB, Ykpaina

Beryn. ['moGanbHe 3pocTaHHS NOIIMPEHOCTI HEIH(PEKIINHUX 3aXBOPIOBAaHb €
3HAYHOIO MPOOJIEMOI0 ChOTOJEHHS. [0 TaKMX HO30JI0T1i HAJIEKUTh I[yKpOBHIA AiabeT
(IT). Y 2017 poky Oyna 3amodyaTKoBaHa YpsjoBa IporpamMa MmoBHOiI a00 4aCTKOBOI
peimOypcarii dikapcbkux 3aco0iB (JI3) mig comiaibHO 3HAUYYIIMX 3aXBOPIOBAHD:
CEepLEBO-CYAUHHUX HO30JI0T1i, OpoHxiambHa actMma Ta I[JI. OgHuMHU 13 TOJOBHHX
3aBJaHb Ii€i MporpaMu € CHOHYKAaHHS TMAI€EHTIB BiABIAyBaTH (axiBIliB, a HE
3aiimMaTiCcsl O€3BIMOBIIATBHIUM CaMOJIIKYBaHHS, a TAKOXK MIJBUILEHHA (DI3UYHOI Ta
eKOHOMI4YHO1 ocTynHOCTI JI3 13 moBeneH00 €(heKTUBHICTIO.

Merta poo6oru. [IpoananizyBaTtu quHaMiKy HOMEHKNAaTypu JI3 nis mikyBaHHS

L1 B YpsaoBiit mporpami «JlocTymH1 JTIKW.

Marepianu ta meroan. Matepianamu nociipkeHHst ctanu Peectpu JI3, siki
MiJUISITaloTh  peiMOypcalili 3a  MporpaMor0  JAep)KaBHUX TapaHTii  MEIUYHOTO
o0ciyroByBaHHs HacesneHHs, 3a 2017-2023 pokwu.

JInst TOCSATHEHHS METH JIOCHIKEHHS OyJl0 BHUKOPHCTAHO HACTYIHI METOJIH:
OTJIsif] JIiITepaTypy, KOHTEHT-aHaji3, aHajl3 CTaTUCTUYHUX JIaHUX Ta JOKYMEHTAIIii,
MOPIBHSUIPHUN ~ aHai3, MaTeMaTU4YHI METOAM, a TaKOoX CHCTeMaTu3alli Ta
y3arajabHEHHS.

PesyabTatn Ta oOroBopennsi. IIpoBeneHo koHTeHT-aHami3 16 penmakiiit

Peectpy JI3, sxi mignsraroTh peiMOypcallii 3a mporpaMoro Aep>KaBHUX TapaHTIH
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MEIUYHOTO 00CIyroByBaHHs HaceneHHs, 3a 2017-2023 poku. 3a AOCTIIKyBaHHIA
nepion BiAOymocs 3HayHE 3pocTaHHSA KutbkocTi JI3 sk 3a MIDKHApOJIHUMH
HermareHToBaHuMH HazBamu (MHH), Tak 1 3a ToproBenbaumMu HazBamu (TH).

32017 mo 2021 pik y Peectpi Oynu nassui JI3 ansa mikyBanus L] Il tumy, mo
MICTUJIU Yy CBOeMY ckiaial ['mibenknasun, ['niknazug ta Metdopmin. Oanax yxe 3 12

BUITYCKY HOMeHKJaTypa JI3 mins mikyBanss L] posmmpuiacs npenapataMu HCYIIHY

(Puc.1).
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Puc. 1. Po3noain kinbkocti MHH JI3 nas gikyBanns LI, mo yBiiimaiam g0 16
peaakuiii Peectpy JI3, aki niasaraTs peiMmoypcaiii 3a nporpamMoro JepkaBHUX

rapaHTiil MeIMYHOr0 00CIYyTOBYBAHHS HACEJICHHS

VY 3B’sa3Ky 13 3Ha4HUM 30UIbIIeHHAM KutbkocTi MHH HoMmeHknatypa Oyna
npoananizoBada 1 3a TH JI3 mnsa mikyBanns LI/]. 3a mepiox 3 2017 mo 2023 poku
KinpkicTh TH cTpiMKO 3pocTana, 1m0 TMOKa3ye YCHINIHICTh YPSJIOBOI MpPOrpamu
«JlocTymHICTh JiKM» Ta 3HAYHE MOKpaIeHHs (I3UYHOI Ta €KOHOMIYHOI JOCTYIMHOCTI
JI3 nnsa marmienTiB, xBopux Ha L1

[TopiBHioroun 3 1 penakuiero Peectpy, unmHHa Bepcisi MICTUTh y 5 pasiBa

oinpme TH gocnimxyBaHoi rpyIiu.
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Puc. 2. Poznoaia kisibkocti TH JI3 puis aikyBanns /I, mo ysiimaim o 16
penakuiii Peectpy JI3, siki migasirarors peimOypcamnii 3a mporpamMoro aep:kaBHUX

rapaHTiil MEeINYHOr0 00CIYTOBYBAHHSA HACEJICHHS

[lepeBaxkna xinbkictb JI3 (57,6 %) npuszHavarots s jgikyBaHHs [IJ] I tumy
(incyniHo3anexHoro), a 42,4 % — nus LI 1T Tumy.

BucHoBKHU. 3anpoBajyKeHHS NporpaMu peimMOypcalli € BaKIUBUM KPOKOM
Jiep>KaBH y 3a0€3MEeUeHHI Malll€HTIB 3 XPOHIYHUMH 3aXBOPIOBAHHSAMU O€3MEUHUMH,
AKICHUMU Ta noctynHumu JI3. 3aBnsku TpuBamiil peamizaiii 1iei [Iporpamu 3HauHa
KUTBKICTh TIAIIIEHTIB po3Moyaja CBOE JIKyBaHHS Ta JIOCATJIAa KOHTPOJIO Haj

3aXBOPIOBAHHAM.
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CHEMICAL SCIENCES

VJIK 10167
O JIBYX OBJACTSX KOHIEHTPALIAI NH, U BJUSIHUE
BAJIEHTHOI'O COCTOSIHUSI AKTUBHBIX KOMIIOHEHTOB
MOJIUPULIUPOBAHHBIX KOHTAKTOB HA OBPA3OBAHME IEJIEBBIX
JTAHATPUI U UMUIOB TPU OKUCJIUTEJILHOM AMMOHOJIU3E O-
KCHJIOJIA Y ETO 4-3AMEILEHHBIX

barupsaae I'yay Axmen orubl,

K.X.H., IOIIEHT

A3zepOaliKaHCKUI METULIMHCKUN YHUBEPCUTET
r. baky, Azepbaiimxan

AnHOTanusi: M3y4yeHbl peaklMi OKHCIUTEIBHOTO aMMOHOJM3a O-KCHJIONA U
ero 4-3aMenieHHbIX B OE3rpaJMeHTHOM MPOTOYHOM PEAKTOPE C BUOPOOKMKEHHBIM
cimoeM kak V—-Sb-Bi—Zr/y-Al,Os-okcumHoro karanuszaropa, tTak u V-Sb-Bi—Cr/y-
Al,Oz-okcuaHOrO  Karanm3aropa mpu  arMocepHOM  naBieHuH. M3 3THX
KaTaJn3aTOPOB TMEPBBIA HCIOJIB30BAICS MPU OOJBIIMX KOHIEHTPAIUSAX aMMHaKa
(HaunHast ¢ 15 mMoap aMMHaka Ha 1 MOJb UCXOJHOTO CHIPbsl) U OTCYTCTBUE BOJBI B
MCXOJTHOM PEaKIIMOHHON CMECH C LIETIbIO0 TOJIYYeHHs KaK camoro (hTaJOHUTpUIA, TaK
u ero 4-denun-, 4-6poM- u 4-xjop3ameinieHHbIXx. Ha BTOpoM KatanuzaTope mpH
HU3KUX KOHILICHTPAIMSIX aMMHUaKa U B IPUCYTCTBUU BOJbI B UCXOJHOU PEAKIIMOHHOM
CMECH TMPEUMYIIECTBEHHO TMOJy4aeTcs COOTBETCTBytonme (ramumunsl. [lpu
CTaOMIM3alMd HMOHOB BaHaaWs 3a c4yeT MoauduimpoBaHus 06a3oBbix V-Sh-Bi
oOpazuoB okcuaamu Zr u Cr 1aeT BO3MOKHOCTh PETYJIMPOBATH UX MOBEPXHOCTHYIO
KUCJIOTHOCTb, W KakK CJEJICTBHE JTOTO B Cllyda€ MWCIOJIb30BaHUS Zr OKCHUJ
HaOrogaeTcs MPEUMYILECTBEHHBIM oOpa3oBaHHEM COOTBETCTBYIOILIUX

drasoHuTpuUiIa, a B cydae ucnonb3oBanus Cr okcus — pranumuia.
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KitoueBble cj10Ba: OKHUCIUTENbHBIA aMMOHOJM3, O-KCHIION, 4-(peHun-,

4-O6poMm- U 4-XJI0p-0-KCHIIO.

W3BecTHO, 4TO AMATKUIOCH30JbI C METa- U Mapa-3aMECTUTEISIMU B yCIOBHSIX
OKHCJIUTEIBHOIO aMMOHOJIN3a JIETKO MPEBPALLAIOTCS, COOTBETCTBEHHO, B IMHUTPUJIBI
u30- U TepedTaneBod KUCIOTB, a OPTO- 3aMECTUTEIM B apPOMaTUYECKUX
COCIUHEHUIX 3aTpyIHSIOT oOpa3oBaHHE HUTPHIIOB, HO OOJEr4aroT 0Opa3oBaHUE
UMUJIOB, BCJEICTBHE YEro IpPH OKHUCIUTEIIBHOM aMMOHOJIM3E€ O-KCHJIOJNA U €ro
4-penun-, 4-6pom- [1, c¢. 197] u 4-xnopzamemieHHbIx [2, ¢. 143] momyuaercs He
TOJIBKO COOTBETCTBYIOLIUI TUHUTPHUI, & TAKXKE UMHUJ, T.€. IPOUCXOAUT 00pa30BaHHE
CMECH TMPOIYKTOB. JIEHCTBUTENBHO, €CIM pearupyrouue TPYIIbl HAaXOIATCA B
apOMaTUYECKOM KOJIbLIE B OPTO-TIOJIOKEHUH, TO COCEHUE AKWIIbHBIE 3aMECTUTENN
CO3/1a10T IPOCTPAHCTBEHHOE HanpspKEHUe, 0JIaronpUsITCTBYIOLIEE
BHYTPUMOJIEKYJISIPHON LMKJIM3alMK, Onarogaps 4deMmy oOpasyercs umuna. Takoe
BIIMSIHUE HA3bIBAlOT 3(PQPeKkToM "moanepXKu'" Wi NpOCTPAHCTBEHHOE COJICHCTBHE.
[To3TOMYy OKHUCIMTENBHBIM AMMOHOJIM3 apOMATUYECKUX COEAMHEHUH, HMEIOLINX
METHJIBHBIE TPYIIBI B OPTO-TOJIOKEHUHU, TIPUBOAUT K TIOMYYEHHUIO KaK TUHUTPHUIIA,
Tak U uMuAa. B CBSI3M C STUM OKHCIMTEIbHBIM aMMOHOJM3 O-KCHJIOJIA U €ro
4-benun-, 4-6pom- [3, c. 1636] u 4-xmop3amemieHHbIX [4, c¢. 140] mpoBoautTcs ¢
[ENbI0 TOMYYeHHUS] KaK COOTBETCTBYIOIIETO IWHUTpPWIIA, TaK M HMHIA, KOTOPHIC
UCIIOJIB3YIOTCS. B TMPOM3BOJACTBE (PTAJOLMAHUHOBBIX IUIMEHTOB U KpacUTENEH.
DTaNONMAaHUHBI — TETPaa3oTeTPaOEH30MOPPUPHUHBI, COCTOSIINE U3 WU30MHIOJbHBIX
(6eH3IMHPPONBHBIX) KOJEL], COSAMHEHHBIE MEXK Ty COO0H uepes SP>-rHOPHIN30BaHHbIN
aTOM a30Ta, CTPYKTYPHO POJICTBEHHBI nopdupuHam. TerpaazonopupUHOBBIA LUK
(dTajgolMaHUHOB, KOTOPbIE MPEACTABISIET COOOM SIPKO OKpallleHHYO 18-371€eKTPOHHYIO
apoOMaTHYECKYyI0 CHCTEeMy, 3a Cu€T OOJBIIONH JJIUHBI LEMU COMPSIKEHHUS.
OkxpallleHHble KOMITJIEKCHBIE (DTajJOLMaHUHBI MEPEXOJHBIX METAIOB — B IEPBYIO
ouepenp (rajouMaHUH MEAM W €r0 MPOU3BOAHBIE — YCTOWYMBBI K HArpeBy U
okucienuto. [lomapnsromnias 9acte npou3BoAUMBIX (ramonuanuHoB ~90 % B BUIE

KOMIIJICKCOB (bTaJ'IOI_II/IaHI/IHOB C NMEpEXOJHBIMU MCTAJIJIaMH HCIIOJB3YCTCA B KaUCCTBC
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Kkpacuteneir u murmeHToB. Hecmotrpss Gonee 100 mer, mpoieAmmx co BpeMEHHU
OTKpPBITUS (PTAJOLMAHUHOB, OHU IIMPOKO HCIIOJIB3YIOTCS B KayeCTBE KpacuTelell u
MUTMEHTOB, KaTaJU3aTOpPOB XUMHUUYECKHX peakiuil. OcoO0eHHO O0O0JblIoe BHUMAaHUE
YVACIACTCS Pa3HOOOPa3HBIM 3aMEIICHHBIM TPOU3BOAHBIM (TAJONMAHWHOB, YTO
OOBSACHSIETCSI TIOCTOSIHHBIM PAacIIMPEHUEM HX MPUMEHEHUS B Pa3IMUHBIX 00JaCTIX
HAyKd M TeXHUKU. M3 HUX (rasonuaHuHbl METAJUIOB MPUHAJUIEKAT K YHUCITY
HanOoJiee M3YUYEHHBIX U HCIOJIb3YEMbIX KJIACCOB OPraHUYECKUX coeluHeHuid. OHu
MIUPOKO TMPUMEHSIOTCS Kak B  (QyHIAMEHTAIbHBIX, TaK MW  MPUKIAJIHBIX
HCCIIEIOBAHUSX, OTHOCSAIIUXCS K MOJIEKYJISIPHOW 3JIEKTPOHUKE, HEIMHEMHOM OITHKE,
(hoToAMHAMUYECKON Tepaluy OHKOJOTHYECKUX 3a00JICBAaHUM, a TaKXKe 3a00JI€BaHUM,
BBI3BAHHBIX JKU3HEACATEIbHOCTBIO IaTOT€HHBIX MHKPOOPTaHU3MOB, BHPYCOB U
rpubkoB u 1p. C cepeaunsl 80-X ro0B MPOILIOro BeKa (TalOlUHUaHUHBI BBI3BIBAIOT
00JbIION HMHTEpEC B 00JACTH MEAMLMHBI B KauecTBE (HOTOCEHCUOMIIU3ATOPOB
ommxnaeit UK obmactu cnektpa 11st pOoToAMHAMUYECKOM Tepanuu psiaa 3a00IeBaHNH,
B OCHOBHOM OHKOJIOTHU€CKHUX. [TpuHIIMI (poToAMHAMUYECKON Tepanuu 3aKI04aeTcs
B TOM, YTO JIOKQJIbHOE JICHCTBHE HEAKTUBHOIO (POTOCEHCUOMIN3ATOPa aKTUBUPYETCA
HMCTOYHUKOM cCBeTa (yamie Bcero JiazepHasi). HeTokcHuHbIN (POTOCEHCHOMIN3ATOP
BBOJUTCSI BHYTPUBEHHO, OOJy4YEHHE JIa3€pOM C OMNPEICICHHON IJIMHOW BOJHBI B
o0rnactu BO3JICHCTBHS IPUBOJIUT K BBICBOOOKJICHU IO PEaKTUBHBIX
KHCJIOPOJCOIEPKAIIMX BEIIECTB, KOTOPHIE BBI3bIBAIOT TOBPEKIECHUE KIETOK U
HEKpO3 OIYXOJIM, TP MUHUMAJIbHOM BO3JIEHCTBUU Ha OKpY’Kawollue TKaHu. Takoe
pa3zHooOpa3ue  (PU3MYECKUX, XUMHUYECKMX W  KAaTAIMTUYECKUX  CBOWCTB
(dTamonMaHuHOB OOYCJIOBJICHO UWX YHUKAJIbHOW DJJICKTPOHHOM CHCTEMOM Kak
18-n-31eKTPOHHBIM ~ ApPOMATHYECKUM  MAaKpOIMKIOM, B  KOTOPOM  YEThIpe
TETPANUPPOJIBHBIX (parMeHTa COMPSIKEHBI C YETHIPbMSI OCH30TPYIIIIaMH, COSTUHEHBI
YETHIPbMS aTOMAaMH a30Ta U KOTOPBIA KOOPAUHUPOBAH C aTOMOM MeTaia [5, c. 133].
HaunOoubiiiee mpoOMBIIIEHHOE 3HaY€HUE U, COOTBETCTBEHHO, 100 B IIPOU3BOJICTBE,
UMEIOT  MeIHble  KOMIUIeKChl.  HesamemieHHold  ¢TanonumaHuH  Menad B
KpUCTAJUIMUECKUX «- U [-dhopMax IMHUPOKO MPUMEHSAETCA B KAayeCTBE CHHETrO

nurmenTa. [lepxmopOpomdTanonnaHuHbpl MEIU UCHOJIB3YIOTCS B Ka4e€CTBE 3€JICHBIX
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IMUTMEHTOB, CHIBUT I[BETA OT CUHEr0 K KEITOMY TaKMX MUTMEHTOB YBEIUYUBAETCS C
BO3pacTaHWeM  oOTHomeHus  Opom/xiop.  Mcmonp3oBanue ke  4-XJop-o-
(dTaJoIMHUTPUIIA TIO3BOJIUT 3aMEHUTH BHICOKOXJIOPUPOBAHHBIN (hTalOLMaHUH MENH,
MIOJIy4YEHHUE KOTOPOTro TpeOyeT MpOBEACHUS OYEHb CIIOXKHOTO W SKOJOTHYECKU
IPSI3HOTO TpoIlecca XJIOPUPOBAHMS (PTalONMAaHWHA MEAW XJOPOM B paciliaBe
XJIOPUCTOTO AJIFOMUHUS ¥ XJIOPUCTOTO HATPHSI.

Haubonee mepcrneKTUBHBIM METOAOM MOMyYeHHUs (PTaJTOHUTPUIOB M HUMHJIOB
ABJISIETCS] KaTaJTUTUYECKUI Tapoda3Hblil OKUCIUTENbHBI aMMOHOJIU3 O-KCHJION U €T0
4-penun-, 4-6pom- [6, c. 39] u 4-xnop3amemeHHbie [7, ¢. 62], MO3BOJISIOIIHIA
[oJIy4aTb OCHOBHOM TMPOAYKT B OJIHY CTaJHI0, COBMELIAs pPa3HOTHUIIHBIE
peakuuu - OKHUCJIEHUS M aMMOHOJHU3a, YTO IPUEMIIEMBIM B 3KOHOMHUYECKOM U
TEXHOJIOTHYECKOM OTHOIIEHUH. OJIHUM U3 OCHOBHBIX COCTaBIIIOIIMX OOJIBIIMHCTBO
KaTAIUTUYECKMX  CUCTEM B PEAKUUH  OKUCIUTEIBHOTO aMMOHOJIN32
ANTKWJIAPOMATUYECKUX COCAMHEHUN SIBIISIFOTCA OKCHJIBI BaHAJUsl, YHHUBEPCAIbHBIE HE
TOJIBKO JJI YKa3aHHOW pEeaklMH, HO M JJ MHOTHX IPOLIECCOB OKHUCIUTEIBHOTO
rereporeHHoro karamusa [8, c. 10]. Ux xaramTuyeckre CBOMCTBA B 3HAYMTEIbHOU
CTENEHU ONPENECIAIOTCA BAJICHTHBIM COCTOSIHMEM BaHanuda. [lpucyrctBue Ha
OBEpPXHOCTH 6a3oBoii V-Sb-Bi cmcremsr momoB V° ‘um V™ B ycroBmsx
OKHCIIUTEIIBHOTO aMMOHOJIM3a 2,4-muxaopTonyona MTOATBEPKIEHO
¢busuko-xumMuueckumMu Metoaamu [9, €. 9]. Ilpu 3ToM BaskHO 100aBUTH, UTO HATUYHE
OKCHJ]a CYpbMBl B CHCTEME€ OJaronpusiTCTBYET TMOBBIIMICHUIO CEJIECKTUBHOCTHU
Mpolecca U COACPNKAHUIO B KaTaIM3aTOPE MOHOB YETHIPEXBAJIEHTHOTO BaHAIus, a
OKCHJI BHCMYTa OOYCIaBIMBACT YMEHBIICHHE comepkanms V*° (COOTBETCTBEHHO
YBEIUYUBAET V5+) U pocT oOmeld akTUBHOCTH KOHTAKTa, HO CHIDKAeT
M30UPATEILHOCTH €TI0 JEHCTBUSI.

YuuThiBas BBIIIEU3TI0KEHHOE BAXXHO OTMETUTh, YTO JJIS TPOBEICHUS
OKHCJIMTEIPHOTO aMMOHOJIM3a O-KCujojia U ero 4-Opom- u 4-heHnn3aMeneHHbIX
HanOosee S(GGeKkTuBHBIA NyTh sBIsieTcs MomuduimpoBanue V-Sh-Bi/y-Al,O5—
OKCHJIHOM CHCTEMBI C IIeJIbl0 MoAOOpa HOBBIX KaTaau3aTOpPOB, 00ECIEYMBAIOLINX

BBICOKYIO I/I36I/IpaTCHBHOCTB I10 Ka’)KI0MY M3 OCHOBHBLIX ITPOAYKTOB, T.C. JUHUTPHUJIA U
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umuna. M3BectHo, 4YTO mpeuMyliecTBeHHoe oOpaszoBanme wumuga [10, c. 28]
HaOIIOAaeTCsl Ha CIOKHOOKCHJIHBIX CHCTEMax, B KOTOPBIX BaHAJWA KaK aKTHUBHBIM
KOMITIOHEHT HAaXOJWUTCS B COCTOSHMM MAaKCHUMaJIbHOM CTENEHUW OKHUCICHMS, a
muanTpr [11, ¢. 163] — BoccranosnerHoit hopmsl (V') HoHOB BaHamwsL.

B cBere oOcyxmaeMblx 3aKOHOMEPHOCTEH MPECTaBIsCT HHTEPEC aHalIu3
CIEKTPOB TepMoMporpaMMmupoBaHHoro BocctaHoBieHusi (TIIB) wuccnemyembix
oOpasmoB. O6Hapy)eHo, uTo B pparmMenTax crekrpoB TIIB nmeHTtaokcuma Banaaus Ha
noBepxHoctu Hocutens Y-Al,O3 HaOm0Aat0TCs YeThipe MakcuMyMa rorjomienus H,
B TeMIiieparypHbix untepBaiax 783-803, 813-873, 908-923 u 938-958 K. C yuerom
JAHHBIX, TPUBEACHHBIX B [12, ¢. 59 |, MOXXHO NPUATH K 3aKIIOUYECHUIO, YTO B IEPBOM
TEeMIIEpaTypHOM MHTEpBasie Mpoucxoaut BoccrtanoBiaeHue V,0s B V¢Oi3; BO BTOpom
MakcuMyM Ha KpuBbiX TIIB coorBercTtByeT BoccTaHoBiieHHIO 10 VOj; B TpPEThEM
TEMIIEpaTypHOM HHTEpBaJe MOXXET ObITh OTHECEH K BOCCTaHOBIEHHIO 10 V,03; B
YETBEPTOM — K BOCCTAHOBIICHHUIO TPYJIHO BOCCTAHABJIMBAEMBIM OKCHJHBIM (opMam
BaHAUA, O-BUIIMOMY, BHEJIPEHHBIX B MaTpPHILY HOCHTEJIS.
TepMonporpaMMUpOBaHHOE  BOCCTaHOBJIEHHE  OOpa3lOB  OCYHIECTBIISIIM B
COOTBETCTBMM C Metoaukorn [12, c¢. 59 ] B TOKe BOIOPOMO-a30THOM CMECH
(90%H,+10%N,), momaBaemoii co cKOpocTbiO 125-250 Ma r'MHH', CKOPOCTBH
MIPOrPaMMUPOBAHHOTO HArpeBa — BapbupoBasid B mpenenax 25-50 K/mun. B ciyqae
crektpa TIIB 6asoBoit V-Sb-Bi/y-Al,O; — cucremsr okcumer (V™) u (VY
NPUCYTCTBYIOT B COM3MEPUMBIX KOJIMYECTBAX, YTO COTNIacyeTcs ¢ AaHHbIMH [6, ¢. 10].
B o6pasmax, mpomotupoBaHHbix okcuaoM Cr (atromHoe otHomenue Cr/V=0,15)
BaHAJMI MPEUMYIIECTBEHHO CTa0MIM3upyercss B ¢popMe MEHTAOKCH[IA, a B Cllydae
BBEJICHUH B 0a30BbIi oOpa3zel okcuaa nupkonus (Zr/V=0,15) Bananuii popmupyercs
B YaCTHYHO BOCCTAHOBJIEHHOM COCTOSIHMHM. BakHO 0c000 TOJYEepKHYTh, YTO
TEeMITepaTypHbI UHTEPBAJI OCYIIECTBICHUS PEAKIIMU OKHCIUTEILHOTO aMMOHOJIN3A
HE 3aTparuBaeT 00JIaCTh TeMIepaTyp TiIyOOKOTO BOCCTAHOBJICHUSI OKCHUIHBIX (OpM
BaHAJMs, 1 MOKHO TI0JIaraTh, 4YTO B OKUCIIUTEIHbHO—BOCCTAHOBUTENBHBIX MPOIIECcCax
mpeBpalieHusi CcyOcTpara, KHCIOpPOJa W aMMHaka B OCHOBHOM Yy4YacCTBYIOT

oxucienHas (V°) u Boccranonennas (V') hopmsl Banams.
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[Tpn mapoda3sHOM OKHCIHTEIBPHOM aMMOHOJIM3e Kaxaoro cybcrpara (I)
obpasytorcst coorBercTBytomen Toayrutpuia (II), ¢ramonurpun (II), 4-dbramumun

(IV), 6enzonutpuit (V) u CO,, 4TO coryacyercsi Co CXeMOH.

I I:! Cxema 111
[f.f:f‘:'[cm 1 [-? "l—l CN 2 [f-if'“l CN
o o— CHs 1-5: —- CH:s = CN
_______ELR
9118 :
3 |4
A=H.CsHs.CL Br
JTI7 —— Kl
A Vv A IV

OCHOBBIBasICb Ha  BBIIIEU3JIOKEHHOM, TMPOAHAIM3UPOBAHBI  PE3YJIbTATHI
WCCJIEIOBaHMS PEaKLUU OKHUCIUTEILHOTO aMMOHOJM3a O-KCUJIoNa U €ro 4-Opom- M
4-X70p3aMEIIeHHbIX Ha MOAU(PUIIMPOBAHHOW KaK OKCHIOM LHUPKOHHS, TaK U
okcugoM Xxpoma 6a3oBoit V-Sh-Bi/y-Al,Os3—okcumHoro karanuszaropa. [Ipu u3ydennn
3aBUCUMOCTH CYMMapHOM KHUCIOTHOCTH MOJU(DUIIMPOBAHHON OKCHUJIOM LHUPKOHUS
06azoBoit  V-Sb-Bi/y-Al,O3 cucteMbl W OTHOIICHHS CKOPOCTH OOpa3OBaHHUS
COOTBETCTBYIOILIETO AUHUTPWIIA U UMHUJIA OT aTOMHOTO OTHOLIEHUs Z1/V, BBISBIEHO,
YTO C YBEJIMYECHHEM KOJHMYeCTBa Moauduuupyromieil 100aBku B 0a30BbIil o0Opaszeln
OKCHJA IIMPKOHMS  HAOJIONAETCS  CHIKEHHE CYMMapHOM  MOBEPXHOCTHOM
KHCJIIOTHOCTH KOHTAKTOB, M B COIOCTABUMBIX YCJIOBHUSIX IPOTEKAHUS PEAKIINU:
TemIeparypa 633 K, MOJIBHOE COOTHOIIEHUE
cyocrpat:xkucmopoa:ammuak=1.0:4.0-6.3:12.0-15.0, oObemMHass CKOPOCTh TIOTOKA
2927 4! B cocTaBe KaTanmM3aTa mpeobiagaeT coaepkanue GTaroHUTpIoB. OBIIyIO
MMOBEPXHOCTHYIO KHUCJIOTHOCTb KOHTAaKTOB Nj (4HCIIO LICHTpOB/MZ) OLICHUBAJIK B
NPEINoJIOKEHHH 00 OJHOIIGHTPOBOW aJcopOIMM aMMuaka IO KOJUYECTBY
TEPMOICCOPOUPYIONTUXCSI MOJIEKYJT B TeMrepaTypHoM aumama3zoHe 323-843 K mpu
ckopoctd mporpammHoro Harpea [=10-20 K/mmun [11, c. 63]. B cuyuae
MOAUGUITUPOBAHUHN 0A30BBIX 00pA3IOB OKCHUIOM XpOMa HAOJIOJAETCS COBEPIICHHO
MIPOTUBOMNOJIOKHBINA 3(PGEKT, T.e. ¢ MOBBIIICHHEM aTOMHOro cootHoieHus Cr/V B
oOpasiax, ux MOBEPXHOCTHASI KUCIIOTHOCTh PE3KO YBEIIMYMBAETCS, © OTHOCUTEIbHBIN
BKJIQJl TAapajuIeIbHOTO Mapmipyra oOpa3oBaHusi ()TaTUMUIOB  3HAYUTEITHHO
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Bo3pacTtaer. Takum 00pa3oM, W3 TPUBEICHHBIX pE3yJIbTaTOB BBITEKAET, YTO
BaJICHTHOE COCTOSIHME€ BaHAJWs Kak AaKTUBHOTO KOMIIOHEHTa B  COCTaBe
CIIO)KHOOKCHJIHBIX ~ KOHTAaKTOB  OKa3bIBa€T  CYIIECTBEHHOE  BIUSHUE  HA
M30MPaTEeTbHOCTh PEAKIMH  OKUCIUTEIPHOTO aMMOHOJHW3a O-KCHJIOJIA U €ro
4-nipousBojHbIX. CTaOuian3anys MOHOB BaHAJUs B COOTBETCTBYIOIIEM BaJCHTHOM
COCTOSIHUU 32 cueT MOoAUGUIMPOBaHUS 0a30BbIX 00pa3loB okcuaamu Zr u Cr maer
BO3MOXXHOCTh PETYJIUPOBATh WX MOBEPXHOCTHYIO KHCIOTHOCTh, M KakK CIEJICTBHE
ATOrO—M3MEHATH HAINpaBJICHUE MPEBPAIICHUN C MPEeUMYIIECTBEHHBIM 00pa30BaHUEM
COOTBETCTBYIOIINX (PTATIOHUTPMIA U (TamuMua. B 3Toi CBs3M MpoBeieHNE peakiuu
OKHCIIUTEJILHOTO aMMOHOJIM3a O-KCWjoJia, a Takxke 4-heHwn-, 4-6pom- u 4-xjop-o-
kcrnonoB Ha V-Sb-Bi—Zr/y-Al,Oz-okcnaHom katanuzarope mpu MOJHOW KOHBEPCHH
UCXOAHOIO ChIpbS B OJHOKPAaTHOM IIpolLlecCE€ JAaeT BO3MOXHOCTh IOJIy4aTh
COOTBETCTBYIOIIMN AUHUTPUI ¢ BbixonoM 90, 80, 70 u 84 mon.%. M3yuenne peakunu
OKHCIIUTEIHHOTO aMMOHOJM3a O-KCHUJIONa M €ro 4-3aMElIeHHBIX MPOBOAMIOCH B
0e3rpalMeHTHOM IPOTOYHOM PEAKTOPE ¢ BHOPOOXKMKEHHBIM ciioeM kak V—Sh—Bi—
Zrly-AlyOs-okcuaHoro  katanusatopa, Tak u  V-Sb—Bi—Cr/y-Al,O3-okcumHoro
Katanusaropa npu armocheprom masienun. M3 3tux karamuzatopo V-Sh-Bi-Zr/y-
Al,O3z-0KCHAHBIA KaTaau3aTOp MCIONB30BAICS IPH  OOJBIIMX KOHICHTPAIUIX
aMmMmuaka (HauuHasg ¢ 15 Moap aMmMuaka Ha 1 MOJIb UCXOJTHOTO CHIPhSl) U OTCYTCTBHE
BOJbl B HCXOJHOW PpEAaKIMOHHOM CMECH C IeJbl0 I[OJy4YeHUsT Kak camoro
dramonutpuia, Tak u ero 4-penuni-, 4-6pom- u 4-xnop3amenieHusix [14, c. 131]. Tak
Kak Oompmme KoHIeHTparuu NH; MomaBiIsOT BHYTPUMONEKYJSPHBIE pPEAKIHH
OJIU3KO PACTIONIOKEHHBIX OOKOBBIX TPYII MEXIY COOOM M TEM CaMbIM CIIOCOOCTBYIOT
MPOTEKAHUIO N30JIMPOBAHHBIX MpeBpamieHuii nx B CN-rpynmupoBky.

Panee namm [15, c. 94]. u3yyeH MNpPOUECC OKHUCIUTEIHLHOIO AMMOHOJIM3a
o-kcwnona Ha V-Sb-Bi-Zr/y-Al,0; kartanuzatope npu OOJBIIMX KOHIICHTPAIUSIX
aMMHaKa 1 OTCYTCTBUE BOJbI B UCXOJHON PEAKIIMOHHONW CMECH C IIeJIbIO MOJIyUYeHUs
¢dranonutpuna. OmgHako, B TMPHUCYTCTBUU BOJABI HAOMIOAANOCh 0Opa3oBaHWE
dTamuMuIa Mo CXeMe 0-KCUJIOI—> O-TOIYHUTPHIT —> PTATOHUTPHI —> (PTamuMu mpu
MCXOJIHBIX MOJIBHBIX COOTHOIIEHUSIX O-Kcwiod : Bo3ayx : NHj; @ H,O, paBubIx
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1:30:50:100-120. Kak BumHo mnomydeHue (raaumuaa IMOCIEIO0BATEIBHO TOJIBKO
yepe3 (TaTOHUTPUI TPeOyeT HCMOJIb30BAHUS BBICOKHX KOHIEHTpAllMii aMMHaka U
BOJBI, YTO CO3JACT JOMOJHUTENIbHbIE TPYIAHOCTH U HEAOCTATKH, OTPUIATEIHHO
CKa3bIBasCh Ha HKOHOMMYECKUX IOKa3zaTeasIX mpolecca. Tak Kak mpu OOJBLINX
KOHIIEHTpAIUSIX aMMHUaka U BOJbl HEOOXOIUMO YBEIMYUTh OOBEM PEAKIMOHHOU
30HBI U, CJIEJJOBaTeIbHO, KOJMYECTBO KaTalu3aTopa [UIsl  MOJAJAEPKUBAHUS
ONTUMAJBHOIO BPEMEHHM KOHTAaKTa, a TaKKE€ B CBS3M C pEreHepalusiMyd aMMHakKa U
MCIOJIb30BAaHUEM OOJIBIIIOTO KOJIMYECTBA BOJIbI YBEIIMYUBACTCSA HEPOU3BOIUTEIHHBIC
KaluTaJlbHbIE U YHEPreTHUECKUE pacXobl. M3yueH Takke Mporecc OKUCIUTEIHHOTO
amMMmoHosm3a o-kcuwimona Ha V-Sb-Bi-Cr/y-Al,0; karanuzarope mpu HH3KHX
KOHIIEHTpAIUAX aMMHaKa ¥ MPUCYTCTBUH BOJbI B UCXOAHON PEAKIIMOHHON CMeCH ¢
1eapo0 nosydeHus: granumuna. Beicokue Boixoabl Gpranmumuaa (93,5-95,2%) Obutu
MOJy4YeHbl npu Temneparype 658—668 K, MOJTBHOM COOTHOIIEHWH KOMIIOHEHTOB,
mojaBaeMoil B peakTop cMecu o-kcmion:  Bo3ayx: NHs  H,O, paBHOM
1:30:8-12:25-30. M3 cKa3aHHOTO BBITEKACT, YTO OKHCIUTEIBHBIA aMMOHOJIN3
O-KCHJIOJIa TIpH OONBIINX KOHIICHTPAIMIX aMMHaKa MPOBOIUTCS C LEIBIO MOTyUeHUs
drasoHuTpuia, TUAPOIU3 KOTOPOTO B MPUCYTCTBUM BBICOKUX KOJIMYECTB BOJIBI J1a€T
dranumMug, a MpPU HU3KWX KOHIEHTPAIUSAX aMMHAKa W BOJBI TMPOBOAUTCS JUIS
noJTydeHus: PTaMMua B OCHOBHOM HEMOCPEACTBEHHO U3 MCXOIHOTO CHIPhs. Takum
obpa3oMm, HECMOTpS Ha TO, YTO Ha OOOMX KaTalau3aTropax BBIXOJ (TaTIUMHIA
Omu3kux, ¢ wucnoiabzoBanueM V-Sb-Bi—Zr/y-Al,O; karaauzatopa MmoaydeHHe
¢ranuMuga, Kak yXe OTMEYaJOCh BBIIIE HELEIEeCO0O0pa3HO B CBS3U C OOJIbLION
ce0ECTOUMOCTBIO MPOAYKTA.

Ha  V-Sb-Bi-Cr/y-Al,03-okcumHomM  Katajm3atope  NPH  HU3KHX
KOHIIEHTPAIMAX aMMHaKa M B TMPUCYTCTBUHU BOJBI B UCXOJHON PEAKIIMOHHOW CMecH
noJTyyaeTcs: (pTaJuMua U3 0-KCUIIONA C BBIX0OAOM 95 M0i.%. DTO CBA3aHO C TEM, UTO
IpU HU3KUX KOHIICHTPAIMSIX aMMHaKa B YCJIOBHSIX OKHCIMTEIBHOTO aMMOHOJIN3A
0-KCHUJIOJIa OKHCJICHHE KaKJOoW M3 OOKOBBIX TPYII B3aUMHO YCKOPSETCS, OIS
He3aBUCUMBIX MpeBpanieHnii ux B CN-rpynnupoBku cokpamaercs u 6aaroaapsi 4yemy

MPEUMYILIECTBEHHO oOpa3zyercs (¢ramumua. M3 ckazaHHOTO BBITEKAeT, UTO
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HaIlPaBJIEHUE OKHUCIMTEIIBHOIO aMMOHOJIM3a O-KCHJIOJIAa U €ro 4-3aMellEeHHBIX B
CTOPOHY TMOJy4€HHUS JUHUTPWIA, JMO0 (TanuMuga B 3HAUYUTEIBHOH Mepe
OTPENEIIAETCS NPUPOION HCIOJIB3YEMOIO KaTaau3aTopa, YCIOBUSIMU IPOBEICHUS
peaxIuu, COCTAaBOM PEAKIIMOHHON CMECH U APYTUMHU (HaKTOPaAMHU.

Hcxonss W3 BBIMIEH3I0KEHHOTO, Ba)XXHO OTMETUTh, YTO OKHUCIUTEIbHBIN
aMMOHOJIM3 APOMATUYECKUX COECIMHEHUNW C OPTO-METWUIBHBIMU 3aMECTUTEIISIMU
CIIOKHEE, YE€M COOTBETCTBYIOIME WM HM30MEPBl C ME€Ta- W Iapa-METUIbHBIMU
rpynnaMyd Kak 1O COCTaBY MOJYYEHHBIX MPOAYKTOB pEaKIMH, TaK M IO BHIOOPY
KOMIIOHEHTOB TPUMEHSIEMOro Karanuzatopa. I3-3a OIM30CTH  pacmonokKeHHs
CHs-rpynim B OpTO-TIOJIOKEHWW TIO CPABHEHHUIO C JPYTUMH apOMATUYECKUMHU
COCIUHEHUSIMHM,  HMMEIOIIMMU  u3onupoBaHHble  CHs-rpynmel,  co3narorcs
3HAYUTEIbHBIE TPYAHOCTU MPU MPOBEACHUM PEAKIUN OKUCIUTEIBHOIO aMMOHOJIN3A
0-KCHUJIOJIa, a Takxke 4-¢peHmi-, 4-0poM- U 4-XJ0p-0-KCUJIOJOB C LENbI0 MOJIy4YEHUs

COOTBCTCTBYIOIICTO NUHUTPUJIA.
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Abstract: The application of simulation software and computational resources
in solving complex technical problems - creates an opportunity to integrate advanced
technologies into new technical solutions. The review of pneumatic drives of
vibration-inertial trays for transportation, separation into streams, reorientation of
piece products has shown - that at present pneumatic muscles are used as actuators in
tracking pneumatic systems with small displacements quite effectively. They have
several advantages over pneumatic cylinders: absence of friction force and high
forces at the same dimensions. Existing systems with the drive on pneumomuscules
allow realizing motion frequencies up to 20 Hz. This fact allows at the first stage of
design to calculate the designed platform by static parameters and to choose
pneumatic cylinders with bellows housing (bellows pneumatic cylinders) as a
replacement for muscles.

Key words: pneumatic actuator, bellows cylinder, vibration, inertial platform,

hysteresis, tracking control system.

In accordance with the task of creating a new drive of the vibration-inertial tray

116



for separation of piece products into streams, a rocking platform with three degrees of
freedom is required. The drive of this platform is realized on pneumatic cylinders
with a bellows body (bellows pneumatic cylinders) of 5 corrugations, with the
possibility of control by means of alternating pressure. This is a significant distinctive
feature of this drive from existing designs, including pneumatic cylinders. The
actuator based on bellows pneumocylinders (Fig. 1) is able to operate at frequencies
up to 20 Hz [1, p. 72]. It was assumed that for the required frequency range from 0.2
to 5 Hz, the dynamic properties of the bellows pneumocylinder (BC) itself can be
neglected. Calculation of the actuator by static muscle characteristics was given in
[2, p. 108]. One after manufacturing of the drive of a vibration-inertial tray for
separation of piece products, on a rocking platform with three degrees of freedom and
its tests with inertial load, at such frequencies it was revealed a significant deviation
of the obtained amplitudes of displacements from the calculated values. In this
connection, experimental studies of the dynamics of the BC with an inertial load
under harmonic pressure changes were carried out. Pneumatic muscles (PM) are
unidirectional devices, therefore they are used in pairs or in antagonistic pair with

pre-stretched springs.

| \“&“ \?

Figure 1. Schematic representation of the measuring setup for the study of
muscle dynamics with inertial load: 1 - pressure source, 2 - air preparation unit,
3 - pressure reducing valve with MX PRO proportional control, 4 - pressure
supply fitting, 5 - pressure sensor, 6 - bellows pneumatic cylinder; 7 - inertial
load (tray), 8 - potentiometric position sensor

The design under consideration has an outer diameter of 25 mm and a length of

Lo =40 mm at static position, the platform vibration frequency is tuned by means of a
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relay contact circuit using f = 0.2...10 Hz. A maximum frequency of 10 Hz was the
threshold frequency for the control valve used. The BC preload pressure was
determined based on the requirement to achieve the maximum displacement
amplitude at a pressure change amplitude of pA = -0.5 bar to P preload = 1.5 bar
according to the specified tray operation characteristic. The value of inertial load of
BC is m = 200; 300; 500 g. During the review and analysis of literature on this topic,
no experimental studies or mathematical models describing the dynamics of BC with
inertial load in the considered frequency range were found. Pneumatic muscles (PM)
are unidirectional devices, therefore they are used in pairs or in antagonistic pair with
pre-stretched springs. This model studies the behavior of PM of McKibben design in
the frequency range from 0.05 to 0.95 Hz; the proposed model describes the
experimental results with an accuracy of 10%. The amplitude-frequency
characteristics of the BC [3, p.113] in the frequency range up to 0.5 Hz at the
amplitude of pressure change pa = 0.5 bar were experimentally constructed.
Logarithmic amplitude and phase-frequency characteristics of displacement for a

dynamic system with a transfer function of the form:

Wox (S) = %’ (1)

where - displacement of the movable end of PM, - sinusoidally varying

pressure in BC.

U(B), P(6ap)
N

" 0 0,01 0,02 0,03 0,04 0,05
t, (e
t(c)

Figure 2. Amplitude and phase frequency characteristics of the bellows cylinder
pneumatic cylinder: a - for low-frequency tray oscillation up to 0.5 Hz; b - for
tray oscillation up to 10 Hz; 1 - amplitude characteristic is set with MX PRO (U,
V), 2 - inverse signal in the form of controlled pressure at the output of MX PRO
(P, bar)
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According to the results of the work done, it is possible to draw conclusions
about the possibility of using pneumatic bellows cylinders in the drive of the
vibration-inertial tray. Experimental analysis of the BC dynamics features shows an
acceptable hysteresis and stable operation in the investigated range. The frequency
characteristic of the force exposes the use of BC in technical systems where small
displacements at frequencies up to 10 Hz are realized. An example of such systems
can be drives of guides, tenons, knives of package cutting, set to a certain fixed size

of the workpiece.
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A transport system is a set of vehicles, communication routes, control and
communication equipment, as well as various technical devices, mechanisms and
infrastructure that ensure their operation.

The movement of vehicles on the transportation network creates traffic flows.
Vehicles have a wide range of characteristics that must be taken into account when
designing transportation networks. Depending on the vehicles used, whether it is a
bicycle or a mining dump truck, a tram or railway rolling stock, not only the
characteristics of the traffic flow will change, but also the requirements for the
geometric and technical parameters of transport networks. At the nodes of transport
networks, cargo and passengers moving by vehicles, transferring to other vehicles,
warehouses, form independent flows that must also be serviced in a timely manner.
The management system includes a traffic flow management system and a vehicle
operation management system. The vehicle operation management system is
determined by the transportation technology and is usually part of the transportation
infrastructure.

Traffic flows are primarily governed and determined by the laws of human
behavior, which is fundamentally different from other branches of engineering and
physical sciences.

On roads outside the city limits, traffic moves at high speeds, arterial streets
move within and along urban areas, and local streets provide low speeds but access to
many local destinations. A set of streets that operate at different speeds and provide
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different levels of access to parts of the city form the basis on which traffic
management problems develop. Extremely long delays and frequent accidents are
common consequences of suboptimal road layout, leading to malfunctioning of the
traffic flow system.

Developing a model of a traffic management system that will take into account
the current situation in the road network in real time is an important and urgent task
to improve traffic management and reduce the time spent by people on the road.

A radical improvement in traffic conditions in the city in the long term can be
achieved by implementing urban planning measures: building bridges, tunnels,
repairing roadways, and punching new highways. Implementing such projects
requires significant financial investments and time. The analysis shows that the
situation can be significantly mitigated by a set of measures related to improving
traffic management in the city - the introduction of computerized automatic traffic
control systems on the city's road network.

Traffic safety and the efficiency of traffic and pedestrian flow management are
largely determined by the quality of traffic organization, reliability and fault tolerance
of software and hardware of traffic management systems. Therefore, the development
of principles of traffic organization and traffic management systems, the need to use
modern communication technologies.

To regulate traffic, technical means of traffic organization of traffic and
pedestrian flows are used. Traffic control is responsible for the organization and
safety of traffic flows and pedestrians and for maintaining a certain level of their
performance.

It should be noted that technical means of regulation are divided into several
types.

Devices and signs for informing road users:

- road signs, as well as signs;

- traffic lights

- road markings;

- guide devices.
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Devices that ensure the operation of the media:

- controllers and microcontrollers;

- detectors;

- devices that process and transmit information;

- means of communication, including dispatching;

- computers, etc.

There are two main types of traffic signals: fixed period and based on the
vehicle approach signal. Fixed-period traffic signals change according to predefined
time intervals (intervals) and cycle constantly, even if there are no pedestrians or
vehicles. Predictive traffic signals work well on roads with predictable traffic patterns
and low speeds. At intersections with varying traffic patterns and high speeds, traffic
signals that can detect the presence of vehicles are needed. In fact, traffic signals at
intersections should not only recognize trucks, cars, and buses, but also bicycles,
motorcycles, and pedestrians.

Some traffic signals only change signals when there are vehicles or pedestrians
on side streets. Their signal on the streets varies depending on traffic congestion and
Is programmed with a maximum and minimum value.

Rapid and ongoing advances in communication and computer technology are
driving many new concepts in traffic management. Vehicles equipped with on-board
computers, driver displays and communication devices will receive instructions on
the best route to their destination from a traffic control center. The vehicle will also
periodically report its travel time and speed, which will be used as part of the
information for the computer to provide advice. In more advanced systems, the
timing of traffic signals at intersections and off-ramps will be coordinated with route
advice. Instead of simply adapting to vehicles traveling on the network, the system
will lead to changes in travel patterns. Computers and sensors in the car will monitor
the operation of critical safety systems (e.g., brakes, steering), warning the driver
when conditions exceed the rated values. Communication and computers will also
help trucks and other commercial vehicles move in cities. The dispatcher will be able

to change the schedule while the driver is on the road. This means lower costs for
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these companies and better service for their customers. Drivers on long-distance
long-distance trips can be warned about approaching bad weather. They can also
receive warnings if they are entering a curve or intersection too quickly. Thanks to
such systems, road safety should improve significantly.

As a result of the analysis, the necessity of developing a computer model of a
large city traffic management system using the "green wave" principle in certain
areas was substantiated, taking into account the complexity of the transport system

configuration and the influence of a number of random factors.
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Abstract: Water stands as a fundamental resource crucial for human survival
on Earth. Consequently, it is paramount to conserve existing water sources to ensure
survival and provide clean and safe water for the well-being of society. The global
challenge of Water Pollution Control and protection poses a significant issue for
numerous countries. With depleting water sources, it becomes imperative to explore
innovative solutions to curb water consumption. Vigilant monitoring of water quality
information enables early detection of pollution, mitigates health risks, and secures
safer water reserves. This article explores a study on water quality analysis leveraging
big data analytics. The application of Big Data Analytics aids in devising sustainable
strategies for long-term water sources, incorporating considerations like climate
change, population growth, and environmental impacts. Unlike conventional water
quality control systems that predominantly focus on data monitoring, this study
emphasizes the analysis and resource characteristics of water quality data. To address
these challenges, a smart service platform for water quality monitoring data is
developed and implemented using Big Data Technologies.

This platform facilitates the automatic collection, purification, analysis, and
intelligent Early Warning of water quality monitoring data. Additionally, big data
analysis presents tangible opportunities for more efficient management of water
purification systems.

Keywords: Big data analyitcs, Water pollution, Artificial intelligence, Smart

technology, Water pollution monitoring
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Introduction:

Water, a crucial natural resource, is indispensable for the survival of all living
organisms, food production, economic progress, and human well-being [9]. The
effective utilization of water resources plays a pivotal role in ensuring accessibility
and quality for both human and environmental needs. The intricate task of managing
water resources becomes crucial for sustainable development, mitigating
water-related issues, and averting water pollution. This multifaceted endeavor
requires consideration of various factors, including water quality and quantity,
environmental impact, social and economic aspects, and the impacts of climate
change.

Traditional approaches to water resource management face numerous
challenges, such as the escalating demand for water due to population growth,
resulting in shortages, pollution, and quality issues [5]. Conventional methods
struggle to control and diminish the adverse effects of pollutants on water quality.
Addressing these challenges necessitates innovative approaches. A contemporary
concern in the 21st century revolves around the collection and management of Big
Data, characterized by high volume, velocity, and variety. Big data applications have
emerged as a novel field across engineering disciplines, benefiting aquatic engineers
in planning optimal water systems, detecting ecosystem changes, planning irrigations,
and addressing environmental and water pollution.The study of big data in real-life
water-related applications proves instrumental in preventing natural and man-made
disasters, such as floods, droughts, toxic waste river flooding, and silting [1].

The recent surge in the popularity of Big Data has significantly impacted
social, political, and economic realms, with its application extending to
environmental and water-related domains. Substantial research efforts in the past
decades have focused on the intersection of Big Data and the water sector [4].The
evolution of Big Data, machine learning, and artificial intelligence presents tangible
opportunities for more efficient water purification system management [3]. Big Data
Analytics (BDA) holds the potential to support the development of sustainable and

effective water management practices. By leveraging large datasets collected from
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diverse sources, BDA offers new insights into water resource management,
enhancing the accuracy and effectiveness of data analysis and identifying novel data
sources [2]. The application of BDA can play a crucial role in ensuring water safety
and protecting aquatic ecosystems [6].

Overview of Water Pollution:

Water pollution arises from the discharge of pollutants into water bodies,
originating from industrial processes, agricultural waste, and inadequate sanitary
systems. The challenges posed by contaminated water hinder the application of
conventional management approaches. Addressing water pollution necessitates a
comprehensive approach involving wastewater treatment, pollution prevention
measures, and stringent regulatory measures [10].

Methods for Utilizing Big Data Analytics (BDA) in Water Pollution
Management:

1. BDA facilitates real-time monitoring of water sources, tracking changes in
water quality, pollution levels, and water demand. This information aids
decision-making in water management.

2. BDA can predict water demand based on data from water infrastructure and
other sources, enabling a continuous and optimized water supply.

3. BDA helps detect leaks and inefficiencies in water infrastructure,
contributing to the reduction of wastewater and the optimization of water use.

4. BDA is effective in monitoring water quality and predicting changes,
guiding decisions on water management practices and safeguarding aquatic
ecosystems [8].

Restrictions on BDA Utilization:Despite the numerous advantages of BDA,
including efficient and accurate monitoring of water sources, concerns exist that need
consideration. Issues such as data accuracy and the management of large datasets
must be addressed. Difficulties may arise in integrating BDA systems into existing
water resource management practices, potentially facing resistance from stakeholders
accustomed to traditional methods. Therefore, a careful evaluation of the benefits and

limitations of these innovations is crucial to ensure their implementation supports the
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sustainability and effectiveness of water management practices. This involves the
development of guidelines for BDA use and the thoughtful design of these systems
[7].

Conclusion:

Big Data Analytics (BDA) emerges as a cutting-edge technology, advocating
for effective, adaptive, and sustainable water management strategies. This article
elucidates the primary causes of water pollution and highlights the pivotal role of
BDA in addressing these challenges. The application of BDA transcends traditional
boundaries, enabling a profound understanding of the intricacies within water
systems. The ongoing evolution of BDA technology holds the promise of numerous
tangible opportunities to enhance innovative concepts and strategies for water
conservation, a critical resource for all living beings. BDA's continual development
signifies the potential for significant advancements in predicting extreme
water-related events. As BDA becomes seamlessly integrated, it paves the way for
water systems that are not only more sustainable but also adaptive, serving the

well-being of both current and future generations.
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Abstract: Computer technologies are used to solve and optimize the process of
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Keywords: Spectrum, Methods, Gpu, Iraf, Computing, Connection, Big Data,

Technologies, Tendention.

The complexity of computing tasks requires a sharp increase in resources and
computer performance. The most promising direction for increasing the speed of
solving applied problems is the widespread introduction of parallelism ideas in the
operation of computer systems. Today, hundreds of different computers have been
designed and tested that use some type of parallel data processing in their
architecture. The main difficulty in designing parallel programs is ensuring the
correct sequence of interactions between different computing processes, as well as
coordinating the resources shared between them [1].

CUDA is a software and hardware architecture for parallel computing that
allows you to significantly increase computing performance through the use of
NVIDIA GPUs.

When using this technology, you should know the following basic concepts:

- device - the video card itself, the graphics processing unit (GPU) - executes
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the commands of the central processor;
- host - central processing unit (CPU) - runs various tasks on the device,
allocates memory, etc;

- kernel - a function (task) to be performed by the GPU.

Processing flow
on CUDA

Picture 1 — CUDA architecture
CUDA allows programmers to implement algorithms that run on Nvidia GPUs
in a special simplified dialect of the C programming language and include special
functions in the C program text. The CUDA architecture allows developers to

organize access to the GPU instruction set and manage its memory at their discretion.

[ Hala | irafterm

Picture 2 — Spectrum analysis in FITS formate
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Data for processing is provided in the Flexible Image Transport System (FITS)
format. FITS is an open standard that defines a digital file format useful for storing,
transmitting and processing data: in the format of multidimensional arrays (e.g., 2D
Images) or tables. FITS is the most widely used file format in astronomy. The FITS
standard was developed specifically for astronomical data and contains the following
data: a description of photometric and spatial calibration information along with the

original image metadata.
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Prediction of financial time series is a necessary element of any investment
activity. The very idea of investing - investing money now in order to generate
income in the future - is based on the idea of predicting the future. Any task involving
the manipulation of financial instruments, be it currencies or securities, involves risk
and requires careful calculation and forecasting.

The behavior of the market community has many analogies with the behavior
of the crowd, which is characterized by special laws of mass psychology. The partial
predictability of the market is due to the relatively primitive behavior of the players,
who form a single chaotic dynamic system with a small number of internal degrees of
freedom.

To successfully trade in the stock market, it is necessary to develop a game
system, tested on the past behavior of the time series, and strictly follow this system,

without being influenced by emotions.
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As you know, there are two main approaches to market analysis: technical and
fundamental. The first of them is based on the Dow theory, which is based on the
axiom: “Prices take everything into account,” and accordingly the technical analyst
uses only asset prices and various indicators (price functions). Fundamental analysis,
on the contrary, looks for the relationship between asset prices, external events and
data such as macroeconomic indicators and corporate financial statements, etc.

The use of neural networks as a complement provides a unique opportunity to
combine these two methods. Such analysis, unlike technical analysis, has no
restrictions on the nature of the input information. This can be either indicators of a
given time series, or information about the behavior of other market instruments, or
external events. Neural networks are actively used in the West by institutional
investors (for example, pension funds and insurance companies) working with large
portfolios, for which correlations between different markets are especially
important [1].

Unlike technical analysis, based on general recommendations and experience
of the trader, neural networks are able to build an optimal forecasting model,
moreover, a model adaptive and changes with the market, which is especially
important for modern highly dynamic financial markets, in particular the Ukrainian
one.

The use of neural networks in finance is based on one fundamental
assumption - the replacement of forecasting with recognition. The neural network
does not predict the future; it “tries to recognize” a previously encountered situation
in the current state of the market and reproduce the market reaction as accurately as
possible.

For forecasting financial time series, it is possible to use multilayer
perceptrons. The use of feedback networks in this case is inappropriate due to the
difficulty of training such networks and the irrelevance of the main characteristic of
feedback networks — short-term memory. It is necessary to determine what inputs to
give to the network and what data to receive as output.

In general, network inputs reflect the dynamics of trading (prices and volumes)
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for the instrument under study for some previous period of time. The output of the
network is usually the change in the price of the financial instrument being studied in
the future. This exit allows the player to make decisions about making transactions in
the market.

Formation of neural network inputs. Even though predictions are
extrapolations of data, neural networks actually solve the interpolation problem,
which significantly increases the reliability of the solution. Prediction of a time series
comes down to a typical problem of neuroanalysis - approximation of functions of
many variables for a given set of examples using the procedure of immersing the
series in multidimensional space.

For dynamic systems, the following Takens theorem has been proven. If the
time series is generated by a dynamic system, that is, the values of X; are arbitrary
functions of the state of the system, then there is an immersion depth d
(approximately equal to the effective number of degrees of freedom of a given
dynamic system) that provides an unambiguous predicting the next value of a time
series. Thus, by choosing a sufficiently large d, you can guarantee an unambiguous
dependence of the future value of the series on its d previous values:

Xt = f(Xta),

that is, time series prediction reduces to the problem of interpolating a function
of many variables. The neural network can then be used to restore this unknown
function from a set of examples given by the history of the time series [2].

Although the prediction of financial series comes down to the problem of
approximating a multidimensional function, it has its own characteristics both in the
formation of inputs and in the selection of outputs of a neural network. Quite
important is also the issue of assessing the quality of financial predictions to select
and build the best strategy for training a neural network.

You should not choose the quote values themselves as inputs and outputs of the
neural network (let’s denote them C;). What really matters for predictions are changes
in quotes. Since these changes are usually much smaller in amplitude than the quotes

themselves, there is a large correlation between successive exchange rate values - the
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most probable exchange rate value at the next moment is equal to its previous value:
(Coy)=(C, +AC,)=C, +(AC,) ~C,
To improve the quality of learning, one should strive for statistical
independence of inputs, that is, the absence of such correlations. Therefore, it is
logical to choose the most statistically independent quantities as input variables, for

example, changes in quotes AC; or the logarithm of the relative increment:

( C, j AC,
log ~
Ct—l Ct—l

The use of the logarithm of the relative increment is successful for long time

series, when the influence of inflation is already noticeable. In this case, simple
differences in different parts of the series will have different amplitudes, since they
are actually measured in different units. On the contrary, the ratios of successive
quotations do not depend on units of measurement and will be of the same scale
despite the inflationary change in units of measurement.

As a result, greater stationarity of the series will make it possible to use a larger
history for learning and provide better learning.

A negative feature of immersion in the lag space is the limited “outlook™ of the
network, while technical analysis does not fix a window in the past and uses rather
distant values of the series. For example, it is argued that the maximum and minimum
values of the series, even in the relatively distant past, have a fairly strong impact on
players' psychology and should therefore be predictive. An insufficiently wide
window of immersion into the lag space is not capable of providing such information,
which naturally reduces the effectiveness of prediction. On the other hand, expanding
the window to such values when distant extreme values of the series are captured
increases the dimension of the network, which in turn leads to a decrease in the
accuracy of neural network prediction due to the increase in the size of the
network [2].

An alternative way of encoding the past behavior of a series solves this
problem. It is intuitively clear that the further into the past the history of a series goes,

the less details of its behavior affect the result of predictions. This is justified by the
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psychology of the subjective perception of the past by bidders, who actually shape
the future. Consequently, the representation of the dynamics of the series must have
selective accuracy - the further into the past, the fewer details - while maintaining the
general appearance of the curve.

One of the alternative ways to encode a time series is to use as input data the
values of technical analysis indicators over a relatively distant period of time and the
values of exchange rate fluctuations in the current period.

Wavelet decomposition may also be a rather promising tool here. It is
equivalent in information content to lagged immersion, but more easily allows for
information compression that describes the past with selective accuracy.

Neural network training. When training neural networks intended for
forecasting financial time series, a standard approach is used. The available examples
are divided into three samples: training, validation and test. The training sample is
designed to adjust the synaptic coefficients of the trained neural networks in order to
minimize the error at the network output. The validation set is used to select the best
of several trained networks and/or to determine when to stop training. The test
sample, which was not used during the training process, serves to control the quality
of prediction.

Error Function Selection. To train a neural network, it is not enough to create
training sets of inputs and outputs. It is also necessary to determine the network's
prediction error. The root mean square error does not make much "financial sense”
for market series. For example, for choosing a market position, a reliable
determination of the sign of the exchange rate is more important than reducing the
standard deviation. Although these metrics are related, networks optimized for one of
them will make worse predictions for the other.

The network error is represented as a function of synaptic coefficients and is
minimized by one of the gradient methods. Traditionally, the root mean square error

Is used (the summation is performed over all outputs)



where y is the output of the neural network;

d — desired output value.

The purpose of forecasting financial series is to obtain and maximize profits.
Therefore, in forecasting financial series, what is important is not the proximity of the
forecast to the true value (which is ensured by minimizing the root-mean-square error
function), but the same directionality of the forecast and the true value. The function
has this property

E=-In[1+yd].

The error E is averaged over all examples of the training set, and the resulting
value is used to adjust the synaptic coefficients [2].

Using the Neural Networks Committee. The use of different network
architectures, the randomness of the choice of initial synaptic coefficients, as well as
the use of other parameters that distinguish networks - all this leads to the fact that
the predictions of different neural networks trained on the same examples vary,
sometimes quite significantly.

Clearly “unsuccessful” network options are eliminated at the validation and
testing stage. And more or less ‘“successful” networks can be used together by
organizing a so-called network committee, using the output values of all networks
included in the committee to make decisions [2].

L 2 L
L) ik
where ¢; is the error of the i-th network in the committee;

L — number of networks in the committee.

Thus, it is preferable to use the average value of the outputs of the neural
network committee to make a decision. Moreover, you can use not the average value
of the outputs, but the weighted average.

The weights are chosen adaptively, maximizing the performance of the
committee's predictions on the training set. As a result, the best networks will
contribute the most, while the predictions of the networks that produce the worst
results will contribute less and will not spoil the predictions.
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Conclusion. The use of neural networks to analyze financial information is a
promising alternative (or complement) to traditional research methods. Due to their
adaptability, the same neural networks can be used to analyze several instruments and
markets, while the patterns found by a player for a specific instrument using technical
analysis methods may work worse or not work at all for other instruments.

The specificity of the research object imposes some features on the use of
neural networks for data analysis. This feature is the choice of a neural network error
function that is different from the traditional root mean square one. It should be noted
that one of the important components of data analysis using neural networks is data
preprocessing, aimed at reducing the dimensionality of network inputs, increasing the

joint entropy of input variables and normalizing input and output data.
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Introductions.

The ability to actively or passively control the flow field in order to give it
certain properties is widely used in modern technologies and attracts the attention of a
large number of scientists and engineers who conduct research in the field of fluid
and gas mechanics. Flow control is carried out [1] by active or passive methods or
devices that lead to significant changes in wall or shear flows. As a result, they delay
or accelerate the transition to a turbulent flow regime, reduce or increase turbulence,
delay or provoke separation. The choice of control strategy depends on the type of
flow and the control goal that must be achieved. Control objectives are often
interrelated and can be achieved in different ways in control strategies. Control
devices or processes can be passive (without supplying additional energy to the flow
field) or active using various feedbacks, where a variety of sensors are used,
introducing minimal disturbances to the flow under study, and actuators acting on the
flow in order to control it.

Among the passive means of flow control, in which no feedback chain is
provided for detection and influence on those structures that are the object of control,
vortex generators are used, in particular. These devices, protruding or recessed on the
streamlined surface [2, 3], generate vortex structures that, when interacting with the
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flow, change its structure and hydrodynamic characteristics. Usually, vortex
generators, which were installed on the streamlined surface and were originally used
to control flow separation, are small wings or plates comparable to the thickness of
the boundary layer. During the detachment of vortices from the sharp edges of the
vortex generators, rather stable longitudinal vortices are generated in the boundary
layer of the streamlined body or in the separation flow. The main disadvantage of
such vortex generators is their high shape drag, therefore, in a number of
applications, the height of vortex generators is limited to 0.2 of the thickness of the
boundary layer. At the same time, the drag of the dimples is significantly lower than
that of traditional vortex generators, which are bluff bodies that protrude into the flow

above the streamlined surface [2, 4].
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Fig. 1. The structure of the flow around a golf ball and its drag coefficient
depending on the Reynolds number (from [5])

Increased interest in the use of cavities, in particular spherical dimples, as
boundary layer control elements and heat transfer intensifiers is mainly due to the fact
that, as has been observed, sports equipment having roughness elements on their
surface in the form of grooves, trenches, dimples of various shapes tend to fly longer
distances. This primarily applies to the golf ball, where shallow spherical dimples
(Fig. 1) have been used for more than a hundred years [5, 6].

The main source of drag on a spherical ball is the combination of high pressure

on the front side of the ball with relatively low pressure on its rear wall. The solution
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to this problem was to apply spherical dimples to the surface of the sphere. In this
case, the air movement in the boundary layer around the sphere is turbulized earlier
than in the case of a smooth surface. This leads to the appearance of a later separation
on the surface of the sphere, which causes a reduction of the wake behind the
streamlined body and significantly reduces its drag (almost 2 times) [6]. At the same
time, the reduced drag coefficient remains practically unchanged for a significant
range of Reynolds numbers, which are inherent in the movement of the golf ball in its
flight (see Fig. 1). When the ball rotates in flight, in addition to reducing the
resistance forces due to the application of the dimple relief, an increase in lifting
force is observed due to the action of the Magnus force, with the corresponding
direction of rotation [5, 7].

Aim of the study is to show the main advantages and disadvantages of dimple
generators of vortices, which are used to control of the boundary layers and
separation flows.

Materials and methods.

It is well known [8, 9] that large roughness, as well as cavities and dimples on
a streamlined surface are sources of intense fluctuations of velocities and pressures,
which are perceived by hydroacoustic receivers as hydrodynamic noise. This noise,
having an acoustic and pseudosonic nature, causes not only a high acoustic load on
the environment, but also causes significant vibrations of the streamlined surface
[8,10-12]. Flow in dimples is characterized by a complex feedback process.
Convective instabilities grow, saturating the shear layer, and then they collide with
the aft wall of the dimple. The feedback loop closes in accordance with the
susceptibility process, as a result of which the disturbance energy is transformed into
an instability wave at the leading separation edge of the dimple [2, 3, 11].

As indicated in [13], when flowing around a surface with the dimple, the
following flow patterns are observed. At low velocities, the flow is of a
diffuser-confuser nature. Streamlines passing near the dimple are bent towards the
dimple. As the flow velocity increases at the inlet edge of the dimple, the flow is

separated, forms a circulation zone, and subsequently attaches to the bottom of the
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dimple [2, 4]. With a further increase in the flow velocity, a horseshoe-shaped vortex
Is formed in the dimple, the ends of which rest on the side walls of the dimple on both
sides of the symmetry plane of the dimple [2, 13]. In the projection onto the plane of
the wall on which the dimple is formed, a pair of symmetrical vortices is visible. As
the flow velocity increases, the volume of the vortex increases; it forms a kind of
“hydrodynamic body” protruding from the dimple. The boundary layer above the
dimple periodically folds up, breaks away and turns into a Karman street; with
increasing velocity, the frequency of vortex shedding increases. The position of the
vortex is unstable and its lower end can jump from the left side of the dimple to the
right and vice versa (Fig. 2a) [2, 4, 13]. The medium from the main flow enters the
dimple near the leading edge, washes its surface once, rushing to the base of the
large-scale vortex, and then is almost completely carried out into the outer flow
(Fig. 2b).

a b
Fig. 2. Formation of the large-scale vortex inside spherical dimple (a) and its
ejection outward into the boundary layer (b).

In addition to relatively slow movements from one half of the dimple to the
other half, the vortex oscillates at a high frequency transversely to its longitudinal
axis. The layer above the dimple with part of the large-scale vortex breaks off and

forms a vortex street, the fluctuation frequency ( f ) in which depends on the velocity

(U) and turbulence of the main flow. The Strouhal numbers calculated from this
frequency are in the range 0.03<St= fd /U <0.09 [3, 4].
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Results and discussion.

The increased interest in the use of cavities, in particular spherical dimples, as
boundary layer control elements and heat exchange intensifiers is mainly due to the
fact that, as observed, sports equipment having roughness elements on their surface in
the form of grooves, trenches, dimples of different shapes tend to fly a greater
distance. First of all, this applies to the golf ball, where shallow spherical dimples
have been used for more than a hundred years [2, 13]. Elements of organized
roughness have, for example, balls for playing basketball, volleyball, soccer, which
have received the name of high-speed balls [2]. The main source of the ball's drag in
the form of a sphere is the combination of high pressure on the front (frontal) side of
the ball with relatively low pressure on its rear wall. The solution to this problem was
the application of spherical dimples on the surface of the sphere. In this case, the air
movement in the boundary layer around the sphere becomes turbulent earlier than in
the case of a smooth surface. This leads to the appearance of a later separation on the
surface of the sphere, which leads to the shortening of the wake behind the
streamlined body and significantly reduces its drag (almost by a factor of 2). During
the rotation of the ball in flight, in addition to the reduction of the drag forces due to
the application of the dimple relief, there is an increase in the lifting force, due to the
effect of the Magnus force, in the corresponding direction of rotation [2, 13].

A similar mechanism for reducing hydrodynamic drag was studied on a ship
model with a dimple relief applied to its aft part. On the model of the high-speed
express, a decrease in total drag of about 15% was obtained with the application of a
dimple relief on its streamlined surface. In the automobile industry, the Mitsubishi
Company has conducted a number of researches with the application of turbulators of
various shapes, including dimple surfaces, to sports cars in the flow separation zone.
It turned out to be effective to apply vortex generators only on the aft part of the roof
in the area of their curves for station wagons and universal. It was found that in
addition to reducing the aerodynamic drag, due to the tightening of the flow
separation, such turbulators or vortex generators lead to a reduction in contamination

of the streamlined surface of the rear windows, for which spoilers were previously
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used. The effect of reduced pollution of surfaces with dimple relief is used on Lexus,
Audi, and Volkswagen cars.

The non-stationary structure of vortices in the wake of surface dimples led to
the creation of one of the methods of controlling flow separation in aircraft engines
[2]. Since the vortex street behind the dimple has significant energy, a one- or
two-row system of transverse dimples on the surface is used to artificially introduce
additional Kkinetic energy into the boundary layer and thereby increase its stability.
This idea was used to control the boundary layer and flow separation during the flow
around the wing of the aircraft at a high angle of attack. Better performance, less
noise and, to some extent, greater efficiency is achieved by simply placing the
dimples in the transverse direction on the most thickened airfoils, wings and
propellers. Applying a dimple relief to streamlined aerodynamic or hydrodynamic
surfaces makes it possible to reduce their acoustic noise. It is known that on airplanes
the greatest aerodynamic noise is created by engine propellers. Researches showed
that a propeller with dimples emits almost two times less noise than a traditional one.
In effect, the dimples reduce the separation zone on the aft side of the airfoil, or the
distance the air is carried during roll-up, which results in the generation of less
aerodynamic noise.

Intensification of heat exchange in thermal power devices is widely used
dimples of various shapes and sizes [2, 4, 13]. In the nuclear industry, applying an
ensemble of dimples of a spherical configuration to the "target” of the electron beams
of the LPE-50 linear accelerator made it possible to increase the critical heat load
during water boiling. Dimple reliefs are used to cool powerful semiconductor
elements in electronic engineering. Surface dimples are successfully used during the
cooling of gas turbine blades. Spherical dimples on the inner side of the turbine blade
increase heat exchange and reduce pressure loss compared to smooth walls of the
cooling channels. Spherical dimples on the discharge side of a low-pressure gas
turbine blade of an aircraft engine inhibit flow separation at low Reynolds numbers
and reduce losses due to flow separation. Applying a system of spherical dimples to

the casings of heat exchange devices significantly increases their efficiency [2].
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In recent years, new prospects for the application of dimple technologies have
opened up, in particular, in microchannels to solve the problems of cooling micro and
nanoelectronics devices. The existence of non-stationary cyclic processes of
formation and evolution of eddy flows determines a high level of heat transfer due to
relatively low hydrodynamic losses. Control of processes of this type is extremely
difficult due to the fact that their implementation depends significantly on a
combination of many factors, such as the relative depth of the dimples and the radius
of rounding of their edges, the flow regime, the thickness of the boundary layer at the
front edge of the dimple, the degree of turbulence of the oncoming flow and the
mutual location of the dimples in their ensembles on the streamlined surface.

However, spherical dimples are not the best in terms of thermohydraulic
efficiency for the turbulent flow of the coolant, and their use is practically not
justified in the laminar mode. Calculations show that the relative heat dissipation
from around spherical dimples is significantly lower than from oval dimples. The
ability of oval dimples to create vortex structures with an intense secondary flow
determines their advantage and ensures operability for the laminar flow regime.

It is known that the flow in symmetric jet-vortex structures is weak and
unstable, and in order to intensify it, the flow around should be made asymmetric.
Therefore, to achieve this, it is necessary to create an asymmetric shape of the
dimple. The presence of a switching mechanism for the generation and emission of
vortex structures inside spherical dimples on the streamlined surface does not allow
the formation of longitudinal vortex structures stable in space and time, which are
required to control the boundary layer. This drawback is absent in oval dimples,
which are at an angle relative to the flow direction. As shown by the results of
numerical and experimental studies [14-16], oval dimples inclined in the flow
direction generate stable vortex structures, which, depending on the flow regimes, are
periodically or quasi-periodically ejected from fixed areas above the streamlined aft
wall of the dimple (Fig. 3).
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Fig. 3. Formation of stable large-scale vortex structures inside the inclined oval
dimple (a) and the pair of oval dimples (b).

As studies have shown [17, 18], the relative heat sink of asymmetric oval
dimples is much higher than spherical dimples. The ability of oval dimples to create
vortex structures with an intense secondary flow determines their advantage and
ensures the efficiency of energy-saving technologies. The creation of dimple vortex
generators is possible using asymmetric oval dimples (see Fig. 3) of moderate depth
(of the order of 0.2 of the diameter of the dimple or its width). Considering the
importance of the practical use of dimple reliefs on the streamlined surface in order to
control the boundary layer and separation flow for the implementation of
energy-saving technologies in many fields of science and technology, it is necessary
to study the mechanisms of vortex formation inside the streamlined dimples and to
reveal their hydrodynamic features. The creation of vortex generators that would
have minimal hydrodynamic drag and generate artificial vortex systems with given
kinematic and dynamic parameters is possible, as recent scientific studies show, when
using oval dimples or trenches of moderate depth.

Conclusions. The results of numerical and experimental studies of the
influence of dimple vortex generators on the structure of boundary layers and
separation flows are given. The advantages and disadvantages of various types and
shapes of dimples for passive control of boundary layers and separation flows are
shown.
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3B'A30K MK IITYYHUM IHTEJIEKTOM TA KIBEPBE3IIEKOIO:
TEHJAEHIIII, BUKJIUKU TA IEPCIIEKTUBU

AprteMeHko AHapii BikropoBuy,

MaricTp, CTapIIinii BUKJIaaa4y

JIbBIBCBKHI TOPTOBEILHO-EKOHOMIYHUHN YHIBEPCUTET
M. JIbBiB, YKpaiHa

AHoTamiss. B maHoMy JOCHIDKEHI PO3IVISIAEThCS B3a€EMOisS MDK IITYYHHM
1HTEJICKTOM Ta KiOepOe3MeKo0, BUCBITIIOYN TECHJIEHIIIT, BUKIUKN Ta TIEPCIICKTUBU
IIbOTO 3B'A3KY. PO3risimaeTbesi BIUIMB PO3BUTKY IITYYHOTO 1HTEIEKTY Ha 3POCTAHHS
KiObep3arpo3, a TakoX BHKJIMKHM, TOB'S3aHl 3 aJanTall€l0 TPATULIAHUX METOJIB
KiOepOe3nekn g0 HOBHX peamiii. Takok BHUCBITIICHO NEPCHEKTHBH BUKOPHCTAHHS
IITYYHOTO I1HTEJNEKTY JUIsl 3MIIIHEHHS KiOepOe3neku Ta MiJKPECTIoe BaKIUBICTD
PO3pOOKH €TUYHUX CTaHAAPTIB y 11l 001acTi.

KiarwuoBi ciaoBa. Iltyuynuit iHTeNnekT, kiOepOe3meka, TEHJACHINT, BUKIUKH,
MEePCIEKTUBH, aJTOPUTMH MAIIMHHOTO HAaBYaHHS, aBTOHOMHI CHCTEMH, KiOepaTakw,

3aXHUCT BiJl aTaK, €TUKa, CTAaHJApTU OE3MEeKH.

[Ty4yHuil iHTENEKT 1 Ki0epOe3neka cTajly KIFOYOBUMH aCIEKTaAMH Cy4aCHOTO
TEXHOJIOTIYHOTO JaHamadTy, 1 iX B3aEMOJIA CTa€ BCE OUIBII BaXXJIUBOIO IS
3a0e3nedeHHs CTaOlIbHOCTI Ta 6e3neku B u@poBoMy cBiTi. IIITyuHMId THTENEKT BKe
MEPETBOPIOE CIOCIO, SIKMM MU B3a€EMOJIEMO 3 TEXHOJOTIEI0, alle pa3oM 13 LHUM
BUHMKAIOTh HOB1 BUKJIMKH, IK1 TOTPEOYIOTh YBaru B 00J1acTi KibepOe3neKu.

[Ty4Huil 1HTENEKT 3MiHIOE KiOepOe3neKy, MOCHIIOI0YM 3aXUCT 1 araky. BiH
YyJI0BO aJIallTy€e 3aXUCT 1 3a0e3neuye HaJliHe pe3epBHE KomitoBaHHS JaHux. OaHak
mpoOJeMU BKJIIOYAIOTh 3POCTAHHA KITBKOCTI aTak 3a JIOMOMOTOI0 IITYYHOTO
IHTEJEeKTy Ta mpodyieMu KOHPiAeHIIHHOCTI. Mail0yTHe nependavae CriBIpaLo Mix
JIOJTMHOIO Ta MITYYHUM 1HTEJIEKTOM JIsi OOPOTHOM 3 TEHACHIIISIMU Ta 3arpo3aMHu, 10
po3BUBarOTHCA, y 2024 porii.

[ Ty4Huil IHTENEKT 3HaXOIUTh CBOE 3aCTOCYBaHHSA B PI3HUX c(epax, TaKux K
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MeIHIMHA, (iHAHCH, BUPOOHMITBO Ta iHINI. MIOr0 BHKOPHUCTAaHHS HPU3BOIHTH JIO
3HAYHOTO 30UTBIIICHHST 00CATY T€HEpOBAaHMUX Ta OOpPOOIIOBAHUX NAHUX, IO MOXKE
BUKJIMKATH TIJIBHUINCHHS PIBHA 3arpo3 KidepoOesmeri. AJTOpUTMH MaITUHHOTO
HAaBYaHHSI MOXYTh OYTH TIJBEP)KEHI aTrakaMm, a HaBYaJlbHI JaHI MOXYTb OyTH
CIIOTBOPEHI JUIsl OTPUMaHHS HEMPaBUJILHUX pe3yJIbTaTiB [2].

3pocTaHHs BHKOPHUCTAHHS aBTOHOMHHMX CHUCTEM Ta PO3MOAUICHHX MEpex
TaKOXX Hajae JAOJATKOBUX MOKJIMBOCTeW s kibepartak. LIITydHuil iHTEIeKT MOXe
BUKOPUCTOBYBATHUCS i1 CTBOPEHHS OUIbII CKJIaAHMX Ta €(EeKTHUBHUX aTak, WLI0
pOOUTH cydacHi Kibep3arpo3u OiIbIT HeTepe0adyBaHUMH.

OmuH 13 TOJOBHUX BHKJIHUKIB - 1€ ajanTtaifis TpaJulliiiHUX METOIIB
KiOepOe3neKku 10 HOBHX peaiiil, 0 BHOCUTh IITYYHHH I1HTENEKT. 3acTOCYBaHHS
QITOPUTMIB MAIIMHHOTO HABYAHHSA JJIS1 BUSBIICHHS aHOMAJbHOI aKTHBHOCTI 4acTO
CTUKAETHCS 3 MPOOJIEMOI0 JOKHUX CHpalloBaHb. BaxkauBo po3podisiTH MeToAu Ta
CTpaTerii, skl JI03BOJISIFOTh BIIEBHEHO PO3II3HABATH 3JI0BMUCHY aKTHBHICTh B yMOBax
IITY4YHOTO 1HTENEKTY [3].

[Ile oxHie0 MpobIEMOIO € BPa3iIMBICTh CUCTEM IITYYHOTO 1HTEIEKTY JI0 aTak,
TaKUX SK aTakd 3 BUKOPUCTAHHAM 3MIHEHUX JaHUX, [0 MOXKE TMPU3BECTH [0
HETPaBUJILHUX PIIIEHb Ta BIUIMBATH HA HAAIMHICTH CUCTEM.

Bukopucranus  rIMOOKOTO  HaBYAaHHS  JUIsl  BUSIBJICHHS ~ aHOMAJbHOI
KiIOEpaKTHUBHOCTI CTa€ KJIOYOBUM €JEMEHTOM CYYaCHHUX CHCTEM KiOepOe3neKH.
Hampuknan, minarpopma Darktrace BukopucToBye HEHpoMepexki i HaBUYaHHS
CUCTEMH PO3Mi3HABATH HE3BUYAHI MATEPHU Ta 1AEHTU(PIKYBATH MOTEHLIHHI 3arpO3H,
pearyrodm Ha HUX Maie B peaqbHOMY 4aci [1].

Jlessiki  pO3pOOHHMKM BHUKOPHUCTOBYIOTH INTYYHUM 1HTENEKT JJisi aHaji3y
3BUYANHUX TOBEAIHKOBUX TMAaTEpHIB KOPUCTYBadiB Ta CHpoO  BHUSBIICHHA
3noBMUCHUKIB. Hampuknazn, cuctema BioCatch anamizye yHikanbHi OlOMETpHYHI
napamMeTpy KOPUCTYBadiB, Taki SK MIBHAKICT, HAOOPY TEKCTY UM MUIIHUHI PyXH, JJIS
BUSIBJICHHSI M1A03P1INX aKTUBHOCTEH [5].

[TyyHuit  IHTENEKT JONOMAara€ BIOCKOHAJIUTH CUCTEMH  BHSIBJICHHS

¢immHroBux arak. Pimenns, Ttake sk Cofense, BHUKOPHUCTOBYE aJTOPUTMHU
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MaITUHHOTO HAaBYAHHS JJI aHATI3y TEKCTOBHUX Ta BI3yaJbHUX ACIEKTIB €JEKTPOHHUX
JIMCTIB, IO JO3BOJIIE€ BYACHO BUSIBIISTH Ta OJIOKYBATH IIAXPaiChKi MOBITOMIICHHS.

Jlesiki cUCTEMH BUKOPUCTOBYIOTh IITYYHUM IHTENEKT JJIsl aBTOMAaTHU30BaHO1
peakmii Ha kibepataku. IBM QRadar Advisor 37aTHMII aBTOMAaTUYHO aHAII3yBaTH
JaHl TIOJI0 3arpo3, BUXOASYM 3 HABUYAJIBHUX MOJIEIEH, Ta BXXUBATH 3aXOJIB IS
MUTTEBOTO BIJIBEpHEHHS aTak [6].

[ITo6 3amobirTu arakam, CHOPSIMOBAaHUM Ha BHKPHBJICHHS JaHUX, MOXKHA
BUKOPUCTOBYBaTH QITOPUTMH IITYYHOTO 1HTEJNEKTY JJisi BHSBIEHHS 3MIiH B
HaBUAJbHUX JaHUX. TakWid MAXiJ JAOMOMara€ IOKPAIIUTH HAIIHHICTh CHCTEM
MaITUHHOTO HaBYaHHS Ta 3aXHIIATH iX BiJl 37T0BKUBAHb.

HecripusiTauBi  HACHiKM  BUKOPUCTAHHA  IITYYHOTO  IHTENEKTY B
KIOEp3JIOUMHHOCTI TAaKOXK MOXYThb OyTHM 3MeHuIeHl 3a ponomororo camoro IIII.
Po3pobka anroputmis, 37aTHUX PO3IMI3HABATH Ta BIJICTOIOBATH BiJ aTak, € 00'€KTOM
IHTEHCUBHUX JIOCIIKEeHb y cdepi kidbepOe3neku. ABTOMAaTU30BaH1 CUCTEMU MOXYTh
JOTIOMOTTH BUSBJIAITH aHOMAaTi Ta pearyBaTd HAa HUX 3HAYHO IIBUIIIE, HIXK
JIFOJICBKUI OIIEPATOP.

Kpim TOro, BaxiauBo 3a0€3MEUYUTH €TUYHE Ta BIJANOBIJAJIbHE BUKOPHUCTAHHS
IITYYHOTO 1HTENEKTY, PpO3pOOJSIOUM CTaHAApTH OE3MeKW Ta TOJITUKH, IO
PEryJII0I0Th MOT0 3aCTOCYBaHHS [4].

OT1xe, B3a€MOJIisl MK IITYYHUM 1HTEJIEKTOM Ta KiOepOe3MeKo € HEeB1 €MHOIO
gacTuHOWO IudpoBoro Biky. 3poctanHs Il Bumarae He nuiie HOBHX MIIXOIIB J0
kiOepOe3rneku, ajge W MOCTIMHOrO BIOCKOHAJEHHS Ta ajamnTallli 3aco0iB 3axHUCTY.
JIumie nuIgxoM 1HTErpailii Ta CHHEprii UX JBOX cep MU 3MOXKEMO CTBOPUTH OLIbIII

Oe3reyHe Ta HaaiiHE ITU(POBE CepeIOBHIIIC.
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YK 681.5
3ACTOCYBAHHSA CUCTEM KOHTPOJIIO JOCTYIIY HA
OIIIPUEMCTBAX PI3BHUX I'AJY3EN

be3conoBa Anacracis OuekcanapiBua,
CrygaenTtka V Kypcy

HTVYY «KIII im. Irops CikopcbKoro»

M. KuiB, Ykpaina

AHoTania: VY 1iif po6OTI po3IIAIAIOTHCSA XapaKTEPUCTUKH, SIKI BIUTMBAIOTH Ha
BUOIP CHCTEM KOHTPOIIIO JOCTYITY ISl JIOCSATHEHHS MaKCUMAaJIbHOI €(eKTUBHOCTI B
VIOpPaBIIHHI JOCTYIOM Ha TEpPUTOpII0 1 Oe3NeKH CHiBpOOITHUKIB, AaKTUBIB Ta
iH(pOopMaIlii Ha pi3HUX 00'€KTax B PI3HUX TaTy3sX TPOMUCIOBOCTI.

Kuarw4osi cioBa: cuctema konTpoito aocrymy, CKJI, mianpueMcTBo, Tanysb,

oe3meka.

VY cyuacHOMY CBITI MIANPUEMCTBA PI3HUX rajgy3el BCE YacTille MOKIadat0ThCs
Ha cucteMu KoHTpoito noctyny (CKJ) mias 3aXucTy CBOiX I[IHHHUX aKTHUBIB 1
3a0e3nedeHHs KOHIIEHIIIHHOCTI 1HhOopMaIIii.

[lix TakuMu cucTeMaMu 3a3BUYall pO3yMIIOTh HAOIp amapaTHUX 1 MPOTPaMHUX
3ac00iB O€3MeKu, MPU3HAUYCHUX NJIi OOMEKEHHS, peecTpallli Ta KOHTPOIKO BXOIY 1
BUXOAY OO0'€KTiB (JI0Jel, TPAHCHOPTHUX 3ac00iB) HA TEPUTOPIO uepe3 '"TOuKy

Bxoay" [1].

[{1 3aco0u Oe3nexku 3amoOiraroTh MPOHUKHEHHIO HECAHKI[IOHOBAaHUX OCIO y
30HH 3 OOMEXEHUM JOCTYIOM a00 OTPUMAHHIO JOCTYMY A0 KOH(PIASHIIIMHUX JaHUX.
Posyminns 3aranpHux — GyHKImiM, kimacudikaiii, MeTomaiB igeHTHdIKamii Ta
KOMITIOHEHTIB CHCTEM KOHTPOJIO JOCTYyNY € (PYHIaMEHTAIbHUM ISl PO3YMIHHS
JeTajen ix 3aCTOCYBaHHS.

[linnmpueMcTBa MOKHA PO3PI3HATH 3a Tajly33i0 B sIKili BOHM MPaIIOI0Th, 32 iX

po3mipoM, 3a GopMoro BiacHOTI. Bing 1ux o3HaK 3aiexarh MOTpeOr 1 MOKJIMBOCTI
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JUI 3aXUCTY LIHHOI 1H(OpMaIlii, a TAKOXK CIIBPOOITHUKIB.

KnacugikyroTh MaMpreEMCTBA IO TAKUM O3HAKAM:

1)  ®opmu BIacHOCTI:

o pUBATHE;
o KOJICKTHBHE;

o KOMYHAJIbHE;

o JIep’KaBHE;

o MIIMPUEMCTBO Ha 3MillIaHii (opMi BIACHOCTI.
2)  Poswmip:

° BEJIHKI;

o cepesHi;

° Mai;

o MIKPOITIITPUEMCTBA.

3) Tamy3s:

o (1HaHCOBA;

o OXOpOHa 3J10POB's;

o BUPOOHMYA;

o iH(dopMarlriiita;

o TOPTIBIIbHA;

° OCBITHS,

° JIOTICTUYHA;

° BilicbKoBa [2].

Y KOXHOro BHUIY MIANPUEMCTBA € CBOi IIiJi, (PIHAHCOBI MOXJIMBOCTI Ta
noTpedu, sKI CHiJl 3aJ0BOJBHUTH OJIHAKOBO J00pe. SKIIO NpUTPUMYBATUCH
3aranbHuX cTpyKTYyp CKJI (prc. 1), To Xoua 6 0uH 3 MyHKTIB HE Oy JOTPUMAHUM 1

11 BIUTMHE Ha €(DEKTUBHICTh POOOTH CUCTEMHU KOHTPOJIIO JOCTYITY.
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3omad 3oma 3

3
3amok 3amor ° o
P —r—

T 3amok

Tepmisan ona - . .
cKaHyRaHHA l\uHEplggnep Cepaep CKI huugpégnep kDHEp'zgnep
ofnuyuA

T 3uuTyBaY
BigOuTRIE

nansuie

TpusOHRHa MowexHa
cur{anizauin CHrHanizauia

UeHTpantHui

KOHTpONnep
KoHTponnep CKO KoxTponnep
cKO CKka
Turerpania 3 immn
CHCTEMIMIT ByKEEHHO-
TIpoxizsa

undposa
P Knagiatypa
smammue | KOHTponnep KoHTponnep
CcKa cKn

5 75

Bineokamepy

3unTyBad
"l | Wnardaym KapTH TypHikeT
™ aocTyny

Puc. 1. 3araapna crpykrypa CKJI [3]

Hampukinazn, sKkimo mnopiBHIOBaTH Taki cdepu JTiSTIBHOCTI K «OCBITa» 1
«BUPOOHUIITBO», TO MOYKHA CTUKHYTHCS 3 PSIZIOM HETTOpOo3yMiHb. L1 1Ba BUIM CHITBHO
BIIPSI3HSIOTHCSI POJIOM JISIIBHOCTI, OFOJDKETOM, MaciiTaboMm Ta rnorpedamu. HaBiTh B
omHIM 1 TiM camiii cdepi OyAayTh BIIMIHHOCTI 4Yepe3 pPO3MIPH, KIUIbKICTh
cniBpoOITHHKIB Tommo. Tomy came uepe3 Te, mo migiopatu notpiony CKJ[ mo
3arajbHId CTPYKTYpi JOCHUTHh Ba)KKO, BApPTO CTBOPUTH OUIBII YiTKI 1 PI3HOMaHITHI
CTPYKTYPH, SIK1 MTOJIETIIaTh BUOIP JJIs MIANPUEMIIIB Ta BIACHUKIB O13HECY.
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YK 004.4: 004.43:004.415.2
CYYACHA KOHIIEIIIIA PO3POBKHU TA IIIATPUMKU BEB JTIOAATKIB

I'yna Anuron Iroposuy,

1.T.H., ipodecop

Kpumraas Cepriii BanepiiioBnu

CTYIEHT

YKpaiHCbKui Jep>KaBHUM YHIBEPCUTET HAYKH 1 TEXHOJIOT1H
M. [uinpo, Ykpaina

AHoOTaniA: AHaii3 Ta MOUIYK pillleHb JUIsi MOOYAOBU CY4acHOI'O THYYKOTIO,
MPOJYKTUBHOIO Ta JIETKOr0 BEO OAATKY 3 JMHAMIYHHUM 1HTep(deiicoM.
KuarouoBi cioBa: xouuemniisi po3po0ku, elasticsearch, php, slim, framework,

symfony twig, javascript, jquery, laravel eloquent, modern web application.

Baxko ysaBUTH cborojieHHs 0€3 BHUKOPHUCTAHHA MOKIIMBOCTEH Mepexi
iHTepHeTy. [leperieTiHHs 1HTEPHETY 3 JKUTTSIM Mailke KOXKHOI JIIOAU JIy>KE TiCHE.
[IlopiuHO BIAKpUBAIOTHCSA O€3i14 BeO pecypciB Ha Pi3HY TEMATHKY K JJI1 HaBYAHHS
Tak 1 s pobotu abo posmar. Takok C KOXXHUM POKOM BUHHUKA€E BCEe OUIbIIE Ta
OlbIle BUKIMKIB K ONTHUMI3YBaTH Ta 3pOOUTH KpallUMH YK€ pO3po0JieH1 BeO
JOJATKU TaK 1 K CTBOPUTH MPOAYKT, MO0 OyJe KpalluM, IIBHAIINM, 3pYYIHIIIIUM 3a
MPOJIYKT KOHKYpeHTiB. Bci mi OakaHHA Ta Ml pO3pOOHUKIB TOBKAIOTH iX 10
PO3pOOKH BCE HOBIIIMX Ta BCE OLIBII TEXHOJIOTIYHUX pillIeHb Y cdepi po3poOKku BeO
MPOEKTIB, 1 1€ MOTPIOHO SK HJisi KIHIEBOTO KOpUCTyBada Tak 1 JUIsl CaMUX
po3pooHuKiB. KokHa MoJiepHi3allis, KOKHE HOBE BUKOPUCTAHHS TEXHOJIOT1M Mae CBO1
HACHIAKKA SIK JJIs1 pO3pOOHMKIB Ta BJIACHUKIB MPOEKTIB, TaK 1 JUIsl KIHIEBOIO
KOpPUCTyBada. TOMYy pO3IVISTHEMO BHKOPHUCTAHHS CY4aCHUX TEXHOJIOTIYHHUX DIIICHb,
10 J03BOJISIIOTh MIABUIIUTHA TPOAYKTHUBHICThH IMiJI 4ac po3poOku Ta poOOTH BeO
J0/1aTKa B IIJIOMY, 3HM)KYIOUM 4ac OOpPOKHM 3allMTIB HABITh I CKJIATHUX 3aB/IaHb,
MOB's13aHUX 3 0a3aMu JTaHUX.

JlonaTkOBUM HE MEHIIl BOXKJIMBUM €JIEMEHTOM Ui OyAb-SKOTO BeO T0OAaTKy €
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foro iHTepdeiic Ta alanTUBHICTH LBOTO 1HTEpdEiCy mia MoTpiOHI 3a1a4l YU eKpaHH.
Tomy po3risiHEMO CydacHI MOKJIMBOCTI JUIsl CTBOPEHHS aJanTHUBHOTO i1HTEpdeicy
BeO JM0/JaTKy Ta PO3poOJeHUM MAXIJ JJIS B3aEMOJIl 3 eIeMeHTaMu 1HTepdeicy, sKa
MIBUIIYE HOJATKOBO THYYKICTh Ta aJalTHUBHICTH BAIIOTO JOJATKY ITi PI3HOMAaHITHI
3aja4l.

Bbynp-sxuii BeO MpoeKkT Mae JeKiibKa ckiagoBux dactu: front-end, back-end
Ta cepBicHa yactuuu (puc. 1) [1]. Jnst ctBopennst dyHKioHansHO1 yactuau front-
end yacThHH qOmaTKy Oe33amepeuHuM JigepoMm € moBa Java Script [2] Tomy ii
BUKOPHCTaHHA Maiike 0e3 anmprepHaTuBHE (puc. 3). [HyuKy, eDeKTUBHY Ta MPOCTY
back-end gacTuHy MOXHa CTBOpPHTH BHKOpHCTOBYI0uM MOBY PHP [3], ocobnmBo 3
MOTJISTy Ha Te, 1[0 BOHA € OJIHIEI0 3 HAWOLIBII momysspHux MoB s back-end (puc.
3) Ta Mae Oararo pi3HOMAHITHUX pPIIIEHb Ta MOJYJIB A MOOYJIOBU CY4acCHOIO

aJanTUBHOTO BeO q01aTKy [4].

Baza ganux,

Knient :
CEPEICH,

(Front-end)

iHIe.

Puc. 1. ba3oBa apxiTeKkTypa KJII€HT-CEPBEPHOIO0 A0ATKY.

JavaScript
TypeScript

C# 2021 pix

2022 pix
Dart P

Puc. 2. PeiiTuHr MOB nIporpamMyBaHHsi s po3pooku front-end yacrunm.

Java
c#
PHP
Python
TypeScript
Go
JavaScript
Ruby
C++

Scala 2021 pix

2022 pix
Kotlin P

Puc. 3. PeiiTuHr MoB nporpamyBaHHsi Juist po3pooku back-end wacrunn.
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OOpanwmii miaxig moOya0BU BeO MOAATKY BKa3ye, IO HAIl THI JOJATOKY Oyze
oaratocropinkoBuMm (MPA — multi page application) i BiH mae moctatHbO OaraTo
nepesar Haj oaHo cropinkoBuM (SPA — single page application):

- MBUJKE 3aBaHTAXEHHS CTOpiHOK (Ha BiamiHy Bigm SPA, MPA nomatox He
MOTPiOHO 3aBaHTAXKYBAaTH 0JIpa3y BECh);

- MOJXJIMBOCTI OuIbll THY4YKOro BukopuctanHs HTML maGioniB s
noOy/I0BU CTOPIHOK (MOKJIMBICTh BUKOPUCTAHHS MPOIYKTUBHUX IIa0JIOHI3aTOPIB HA
ctoponi back-end yactuun);

- OUIBIT KOpEeKTHA 00pOOKa CTOPIHOK MPOEKTY MOITYKOBUMHU OOTaMu (3aBISIKH
MEHIIIOMY BUKOPUCTAHHIO Java SCript komy [uist reHepaitii CTOpiHOK MPOEKTY);

- OLTBIII MOXKIIMBOCTI JiJ1s1 onTuMmi3zanii SEO nmpoekry.

Takox ChbOro/JHI HE MOXJIMBO YSABUTH CTBOPEHHSI Cy4yacCHOro BeO J0JaTKy 0e3
BUKOPUCTAHHA JOJIATKOBUX I1HCTPYMEHTIB, $IKl CIYTYIOThb JUIsl MOOYJIOBU TOTOBOI
nyOIi4HO1 Bepcli CTBOPEHOIO JIOAATKY, JUIS 3aBAaHTAKEHHS Ta KOHTPOJIIO OHOBJICHb
JOJIaTKOBUX MOJYJIB, JIJI1 KOHTPOJIIO 3MIH MPOEKTY 1 T.M. TOMy Ba)XIMBO 3HAWTH
OalaHC MK 3aBaHTaXEHICTIO MPOTPaMHUM 3a0e3neueHHd Ta (YHKIIOHAJIBHICTIO,
TOMY 1110, YUM OLIbII€ 1HCTPYMEHTAJIbHUX 3aJIEKHOCTEH MPOEKTY THM CKJIaJHIIIa
Horo miATpUMKa B MaOyTHHOMY.

[Ticnst po3poOKM JIEKUIBKOX TMPOEKTIB PI3HOI CKJIAJAHOCTI, TPHHUIIOB [0
BHCHOBKIB, 10 HalOIpbmI mpocta Ta e€()EeKTUBHA KOHCTPYKIS JTOJAATKOBUX
IHCTPYMEHTIB JUId BHM3HAUCHMX 4YaCTHH MPOEKT ckiaaaetscss 3 Composer [5]
(BukopucroByeThcs s back-end), NodelS [6] (BukopuctoByethest s front-end Ta
cepBicHoi wactuH) Ta Git [7] (cepBicHa wactuHa). Bu3HaueHi IHCTpyMEHTH
MOKPUBAIOTh MAaKCUMaJIbHO MOXKJIMBY OUIBIIICTh TOTPEO T 4Yac poO3poOKH Ta
MIATPUMKHU BEO MTPOEKTIB.

Composer - 1ie IHCTpYMEHT KepyBaHHs 3anexHocTsMu st PHP mpoektiB Ta
BiH € HaWOLIBIII BaXJIWBUM B cepenoBumli po3poOku PHP mpoexriB. Taki PHP
¢dpeitmBopkw, sik Laravel, Slim, Symfony ta Codelgniter BukopuctoByrots Composer
JUIsE  KepyBaHHS Oi0mioTekaMu Ta TMaKeTaMu JOJAaTKOBHX MOJYJiB. Takox

JIOIATKOBOIO  BaxMBOIO  (yHKIiero COMPOSEr € CTBOPEHHS aBTOMAaTUYHOTO
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3aBaHTaxkeHHS Bcix PHP ¢aiiniB Ta 3ai1eXHHX MakeTiB MOIYTIB, IO JOCTATHHO
CHJIBHO PO3IIUPIOE MOMIIUBOCTI PO3BUTKY Ta MIATPUMKHU MPOEKTY, TaK K OUIBIIICTH
MyOIYHUX OAaTKOBUX IMAKETiB MOCTIHO PO3BHBAIOTHCS Ta OTPUMYIOTh OHOBIICHHS
Oesmekn Ta (QyHKIIOHATY. 3 OTJISAAYy Ha BHINE 3a3HaueHi ocoOimBocTi Composer
MOJKHA BBayKaTH PyHIaMeHTOM Baroro back-end mpoekry.

Haii6inp11 BaaiiM BapiaHTOM apXiTEKTypH JIJIsl TOOYI0BH YHIBEPCAJIBLHOIO BEO
nonatky € MVC apxirekrypa (Model View Controller) (puc 3). OcHoBHa JioTiKa Ii€i
apXITEeKTypH IMOJsArae B TOMY, IO BCl 3MIHH BIJOYyBalOThCS Ha OCHOBI 3aIlHTIB,
0imp-To Mixk moxymsimu back-end wactuam nomatky abo mix front-end ra back-end

qaCTHHaMMU.

Model

Defines data structure
9. updates application to refiect

added item

Updates
el o eow e e

Manipulates

View > C

Defines display (UI} L
&.g. user dlicks ‘add 1o cart

troller

control logic:

- e
Sometimes updates directly | then noti

Puc. 3. Cxema MVC apxitexkTypu.

CydacHuil mpuHIMI po3poOKH BeO JOJATKIB MOTPEOy€e MIBUIKOI PO3POOKH Ta
PO3BUTKY IIICIS 3allyCKYy, & TOMY Ha CbOTOJHI JJIsl TOCSATHEHHS LUX IIJIEH Ma€ CEHC
BUKOPUCTAHHSA SIKOTOCh TOTOBOTO PIIICHHS [JIi TOOYJAOBH OCHOBHOTO CKEJIETY
BamIoro jonarky. st BupimieHHs 11i€i mpoOjieMHd BHKOPUCTOBYIOTH CIICIiaNIbHI
J0JaTKOBI mporpamHi maketn Framework. Jleski 3 nux mMakeTiB MaloTh 0Oarato
TOTOBHUX pillleHb s cTBOpeHHs html cropiHok, B3aemoxii ¢ 0Oa3amu JaHHX,
(daitmamu, kem cepBicamu Ta 1Hme. HalGinemoro npo6nemoro Ounbmiocti PHP
Framework makeTiB € iX CKJIAQHICTh Ta YHIKQJIbHUH IS KOXXHOTO IPUHITHII
moOyI0BU A0JATKY, 110 € TPOOIEMOT0, TaK SIK 1€ MABUIIYE MOPIT 3HAHb 1 TUM CaMUM
MIJBUILYE COOIBAPTICTh PO3POOKH B IIUIOMY 3a PaxyHOK HailMy CIIBpOOITHUKA
Oimpiroi  kBamidikarii. Tomy BuBYarounm pisHoMaHiTHI Framework mnakeru Oyito

BU3HAYCHO HAWOLIBIN MPOCTUH, THYYKHMA, MMBUIKUN 1 JOCTaTHbO (DYHKITIOHATLHUN
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nakeT — 1ie Slim Framework [8].

Haiibinpmoro mepearoro Slim Framework e miHimanmisM y #oro BUKOHaHHI.
Bin mae moxuBocTti nmoOymoBu noaatky Ha ocHoBl MVC apxitektypu (puc. 4) 31
CTBOpPEHHSI MapIUIPYTiB JJIsl OCUJIaHb HA CTOPIHKU JIOJIATKY, a TAKOXK HOTO OCHOBHUMN

KOJI peali3oBaHui AoTpumyrounchk ctanaaptiB PHP-FIG PSR [9] Ta npunIiumis

SOLID [10].

EI

Puc. 4. Cxema po6oTu nporpamuoro nakery Slim Framework.
3aBAsSKM BUIE OMUCAHUM BIacTUBOCTAM Slim Framework mu oTpumyemo
MO>KJIUBICTh BUKOPUCTAHHS Oylb-SIKUX CYMICHUX JTOJATKOBUX MPOTPAMHUX MAKETIB,
SK1 MOKHA BKJIFOUMTH B 3aBaHTakeHHs camoro Slim Framework 1 BukopuctoByBatu

ix Oynb-/i€ B HAIIIOMY MPOEKTI (puc. 5).

<7php

v Myservicel); };

leware{false, true, true);

Sappesrun);

Puc. 5. Ilpukiaaa Bukopucranust Slim Framework.
Buxozsun npukiaany Bukoprctanas Slim Framework (puc. 6), poas Controller
gyactuau MVC apXiTekTypu BUKOHYIOTh Kjacu a00 (yHKIi, fKi BIAMOBIIAIOTH 3a

dbopMyBaHHS BIAMOBIAI 3a JOMOMOroK OO0'€THAHOTO BHKOPUCTAHHS MOTPIOHUX
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MOYJIiB.

s nooynoeu View wactuan MVC apXiTekTypu BUKOPHUCTAEMO JOAATKOBUH
notyxHui naker Symfony Twig [11]. OcobnuBumu nepeBaramu Symfony Twig e:

- IPOCTUH IUTbOBUI CHHTAKCHC (pHC. 6);

- MBHUAKICTh 1 THYYKICTH (3aBIsku KoMmiramii mabnoniB B PHP kox Ta
BIJIKPUTIH JI0 IOTIOBHEHb apXiTEKTYPH);

- (yHKIioHaNBHICTh (0a30BUMH  MOXKJIMBOCTI  MIAOJIOHI3ATOPY MOXKHA

MOPIBHIOBATH 3 MOBOIO MPOTPaMyBaHHs).

<IDOCTYPE htmil>
<htmi>
<head>
<title>My Webpage</tite>
</head>
<body>

<ul id="navigation™>
<liz<a hrgfe" S <fas<ii>

<ful>

<h1=My Webpages/hl>

<fbody>

</html>

Puc. 6. IIpukaan cuarakcucy maéaony Symfony Twig.

Ocrannboro vactuHoro MVC apxitekrypu € Model yactuna. 3a3Buyaii BoHa
BUKOHYE pOJIb JKepena iHopMmailii, sike oTpuMye abo opmarye 30epekeH1 JaHl Ta
nepezae ix g0 Controller. Binmbrricts po3poOHUKIB BeO MPOEKTIB, B 3aJIC)KHOCTI Bijl
noTped MPOEKTy, sIK JKepeno iHdopMallii BUKOPUCTOBYIOTh 0a3u jaHux ((aityiosi
abo pensiiiibl). JlocTaTHRO YHIBEPCAJTBHUM 1 MOTYKHUM 3aCOO0OM ISl BUPIIICHHS
i€l 3amaui € BuKopuctanns nakery Laravel Eloquent [12].

Haii6inemoro nepeparoto Laravel Eloguent e 06'ekTHO-opieHTOBaHMIA MiAXif B
dbopmyBaHHI 3anUTIB 10 0a3u AaHUX 1 BiAMoBiaen 3 Hel (puc. 7). Takox 1eil Moaysh
MOX€ BUKOPHUCTOBYBATH JEKUIbKa BHJIIB 0a3 JaHWX HE MOPYUIYIOYHM 3arajibHoOi
CTPYKTYpH Mojelieli (MOJeIsIMU Ha3MBalOThCs TaOmwmii B 0a3i manmx) [13]. Bemuki
MOJKJIMBOCTI, THYYKICTb Ta OO'€KTHICTh CTBOPIOIOTH TOJOBHHUU HEIOJIK I[OTO
MOJyJISl — 11€ HU3bKa IIBUAKICTh BUKOHAHHS 3amuTIB 10 0a3u manux. Lleit Hemosik
CTBOPIOE TaKOX MpoOJieMy MiJBUIICHHS Yacy OYiKyBaHHS BIATIOBIII Bil cepBepy 31
CTOPOHM KIIIEHTCHKOTO iHTep(delicy, 0COOIUBO IMiJT YaCc BUKOHAHHS TSKKHUX 3aIUTIB 3

OaraTbMa 3aJIC)KHUMU TAOJIHUIISIMU.
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<?php
namespace App\Model;

use llluminate\Database\Eloquent\Model;

AK pe3 OTPMMaHUKA Ma 0
Scomments = \App\Model\Comment::query(}->where('name','=', John')->get();

Puc. 7. Ilpukiaag moxeai Laravel Eloquent Ta ii BUKopucTaHHsI.

Jlyis BUpileHHS TPOOJIeMH 3 3aTPUMKOIO OTPUMAaHHA 1H(pOpMaIIii 3 0a3u JaHuX
Oy7no 3HaiiieHe 1 po3poOJeHEe pIMIEHHS y BUTJIAAI KOMOIHOBAHOTO BHUKOPHCTAaHHS
Laravel Eloquent Ta momrykoBoro cepsepa Elasticsearch [14].

Elasticsearch — me posmogiiena cucremMa TMONIYKY 1  aHANITHKH,
HAWUTMOTYXKHIIIUNA 1 HAWMOMYJSAPHIMIUN TOIIYKOBUM PYIIM NIl CaWTIB 1 JOJATKIB
Oyllb-SIKOTO TMpU3HAYeHHsA. BiH € O0JHOYacCHO CXOBHWIIEM JaHUX 1 IHCTPYMEHTOM
MOIIYKY, BKJIFOUAIOUYM BCE, L0 MOTPIOHO JJII TOYHOI HACTPOMKH PEIEBAHTHOCTI Ta
BceOI1yHOT aHamiTUKU. OCHOBHA 17iesl BUTIPABJICHHS CUTYyaIlli 3 3aTpUMKaMU MiJ 4ac
poOoTHu 3 0a3010 JaHUX, MOJIATAE Y CTBOPEHHI MOJENEH 31 CBOEID CTPYKTYPOIO IS
nmormykoBoro cepBepy Elasticsearch. JlomaTkoBi MOMKJIHMBOCTI  JIOJAIOThCA  3a
JIONIOMOTOI0  OKpEMOIo Kijacy a0o pO3NIMpeHHsSM 10 HasBHOI wmozeni Laravel
Eloquent. Po3mmpenHs mis kjgacy Mae METOAM, SKi ONEPYIOTh 3 JOJATKOBUM
o(imiiHUM TPOrpaMHUM ITAKETOM JIJIsi B3aeMoii 3 cepBepom Elasticsearch (puc. 8) i
AK PE3yJbTAT KOKHA MOJIENIb OTPUMYE JOJATKOBUM (DYHKIIIOHAN y BUIISIAL TOOYAOBH
Elasticsearch Mmozen Ta oTpumaHHs nOTpiOHOI 1H(OpMaIii 3 6a3u y BINOBIIHOMY

dhopmari, Ky nogaeMo oxapasy 1o Elasticsearch (puc. 9).

ElasticModelTrait {

saveAndBuildCache(array Soptions = [1) {
Sresult = $this->saveOrFai(Soptions);
Sdata = Sthis->getCacheDatal);
Selastic = App::getContainer()->get(‘elastic’);

Selastic->store(: getCacheindex(), Sdata);
Sresult;

model() : Elasticindex {
AppigetContainer()->get(‘elastic ) >getModel(<c f::get Cachelndex());

buildCache()
Selastic = App::getContainer()->get(‘elastic');
$model = <ef::getCacheDBModel();

Sitems = Smodel->get();

($items a5 Sitem|
Sitem heData()
Selastic->store(se!f::getCacheindex(), $data),

true,

Puc. 8. [Ipuxiax nodynoBu po3mupenHs 1js moaeseii Laravel Eloquent.
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namespace App\Model;
se llluminate\Database\Eloquent\Model;
class Street extends Model{

LUIMpeHHA AR BUKOPHCTaHHA Elasticsearch
lper\ElasticMode|Trait;

tion getCachelndex() : string

1 'street’;

TYBEHHA MOAE/], HAMPHKNEA UAC OHOB/IEHHA KELy
function getCachelndexModelSettings()  array {
=>[ "refresh_interval" => "30s" ]I;

aeni Laravel Eloquent Gazu Aanux 3 MowIMel 3a/1eMHOCTA
function getCacheDBModel(): \luminate\Database\Eloquent\Builder {
query();

on getCacheFieldsTypes():array {
= [type' => 'integer’, "fields' => [ 'raw’ => [ type' => keyword']],

‘name’ => ['type'=> 'text],

aHHA BaHHX 3TAHO GOPMETY MOAEN
tion getCacheDatal) array {

3 ;
Sdatal['id'] = Sthis->id;
$data['name’] = $this->name;

return Sdata;

}
1

Puc. 9. IIpuxiaax koonepamii moaeneii Laravel Eloquent Ta Elasticsearch.
[lepeBara uporo mMeToay peainizailii mojsrae B yHi(ikailii METOAiB B3aeMOAIT
000X Mojesel 1 MOXKJIMBOCTI BUKOPHCTAHHS IepeBar 000X B OyIb-IKUHA MOMEHT
(puc. 10). IIpunoun moOymoBu wmoaem g Elasticsearch 3acHoBanmii  Ha
PEKYpCUBHOMY 3aIllOBHEH1 yMOB it moOyaoBu 3riqHo APl mokyMmeHTarrii ceppicy, a
Ha3BW METOMIB JIII CTBOPCHHS MOTPIOHMX yMOB 3amo3uucHi y mopened Laravel

Eloquent, mo po6uts podoTy ¢ 060Ma MOCISIMU OB 3PO3YMLIOIO.

//nobynosa mopeni onaElasticsearch
Street::buildCache();
/foTprm aHHA 3anucy 3 6asK faHux

) 0\.'\.; = Street::query()->where('id', '=', '30')->first();

//36epemenHn 3miH B 6a3i 4aHKX Ta OHOBNEHHA Kewy
Srow->saveAndBuildCache();

Srecord = Street::model()->query()->where('id’, =", '30")->get()->first();

Puc. 10. ITpukiaan BukopucTanHsi po3mupenHs moaedi Laravel Eloquent.
3a pe3yabTaTamMM TeCTiB, BHKopucTaHHs Elasticsearch momae mpupicr
poIyKTUBHOCTI Maitke y 200% (puc. 11), npu 1ipoMy He Maibke HE Ma€ PI3HUIL, KA
CKJIQJIHICTh 3aluTIB Oyjie BUKOHAaHA JI0 moIykoBoro cepsepa Elasticsearch, a taxox
BCE 3aIUTH MOKHA PO3JLISATH 1 BAKOHYBATH OKPEMO — IIEHi MOMEHT TaKOXK HE 3HIIKYE

MPOYKTUBHICTh BUKOHAHHS KOJTY.

FUMTYEEHHA 3 BasU O3HUX..

3aEaHTaKEHO CTPOK AaHuWx: 1869

Yac BWKOHEHHA 3anuTy (cek): 2.0773339271545
3uuTyBaHHA 3 elasticsearch cepeepy.
33BaHTaMEHD CTPOK AaHux: 1869

Yac BWKOHEHHA 3anuTy (cek): 0.091490030288656

PiSHUUA 4aCY Y BUKOHaHHI [cek): 1.9858438968658

Puc. 11. Pe3yabTar TECTyBaHHS KOONePALiliHOI MO/ eJIi.
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s moOynoBu ¢yHKIioHampHOi front-end yacTWHM BUKOPHUCTOBYEMO SIK
OCHOBY BimoMy 0i6mioTexky JQuery. Bona mo3Boisisie momyk ckpizb Bech DOM
CTOPIHKHU Ta MaHINyJIAIii0 Oyab-akuMu eaeMeHTamu Ha HTML cropinmi [16]. Tak sk
Oyab-sikuil cy4acHHX BeO JOAaTOK MOTpedye IWHAMIYHOCTI, THYYKOCTI Ta
aJanTUBHOCTI 1] BAKOHAHHS OY/Ib-SIKUX 3a/1a4, MpOoaHajli3yBaBIlIy MOTPEOH y 3MiHAX
OyJ10 3HaICHE YHIBEpCaAIbHE PIIlICHHS.

Ines nuHAMIYHOI B3a€EMOJIIT MONATAE B PO3JALICHHI BCIX €JIEMEHTIB KEpyBaHHS
Ha CTOpIHII IO POJsAM, JOJA0YM aTpuOyTH 3 Ha3BaMu JI0 TeriB. B pesynbrari
OTPUMAEMO MOKJIMBICTH iHIiIiai3amii oApa3y BCiX €JIEMEHTIB He3BaKaluu Ha iX
J0JIaTKOB1 BJIACTUBOCTI. J|0AaTKOBOIO 3MIHOIO IPOIOHYIO A0JAaTH YHIBEPCAIbHY POJIb
JUIA BiANpaBKW 3amuTiB 10 Hamioi back-end uwactunu, a GopMaT ChigKyBaHHS MiX
JaCTUHAMU TIPOCKTY BUKOHATH Y BHUTJISI 3aIMUT-1IisI, TOOTO METO TOCTATHBO CXOXKHMA
Ha APl cranpmapr, ane BukopuctoByeTbcss JSON MacuB 11 mepemaul 1l Bif
back-end (puc. 12). To6T0, Mu yHiiKyeMO Bci MmoB's3aHi 3 iHTepdeiicom momii i
orpuMytoun ix 3a mgomomoror JQuery AJAX [17] mepebupaeMo Ta BUKOHYEMO
KOXKHY OKpeMO BiJ 1HIHUX. TakoX J0JAaTKOBO CyTh iei Ie B PO3AiICHI MM HaT
Oyab-sIKHM €JIEMEHTOM KEpYBaHHS, HamnpuKIad, 3MiHa Kjacy, IOJaBaHHS KJacy,
3MiHa KOHTEHTY, 3MiHa 3HAueHHS aTpuOyTy, BUAAJEeHHS Ta AofaBanHs html koxy,
MOKa3yBaHHS MOBIIOMIICHHS Ta iHIIe. ToOTo iHTepdeiic moBHHEH OTpUMYyBATH Iii
HaJ 1HTepdeicoM SIK pe3yJbTaT Ha 3aluT, aje He KOHKpPETHI Ha3Bu komauna. [ii He
MarOTh TOBTOPIOBATH OJIMH OJIHY, @ BUKOHYBATHCH 3a JIAHIIOTOM, SIKUH B CBOIO YEPTy

oTpuMaHnuii i chopmoBanuii Ha ctopoHi back-end.

[
{"head":"storage-item-set”, "body":{"target™:"cart”,"content™:"[]"}},
{"head":"change","body":{"target":"cart-products-response”,"content™:""}},
{"head":"change","body":{"target":"cart-summary-responsze”,"content™: "cb>0</b="}},

{"head":"update-cart-amount”,"body"-[1}

1

Puc. 12. Ilpukaan ¢popmary noxaiii Bin back-end no front-end.
B pe3ynpTaTi BUKOPUCTaHHS TaKOro MIiAXOAY, MU OTPUMAEMO aOCOIOTHO
aJanTUBHUMN, THYYKUH 1 JUHAMIYHUN 1HTepdeilc 3 LEeHTpani30BaHUM NPUUHATTIM
pillieHHs 10/10 3MiH B HbOMY Ha cTopoHi back-end.

MO>KIIMBOCTI Cy4yacHUX METOMAIB pOo3poOKH Tyke Oarari Ha 1H(POPMAIII0, TOMY
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Oynu mpoaHai30BaHI HasBHI MOXJIMBOCTI 1 moOynOBaHA Jierka, CydJacHa Ta
yHIBepcajgbHa KOHIEMIliI pPO3poOKH BeO JOMaTKiB Oyab-KOi CKJIamHOCTI 1
MO>KJIMBOCTEH, 3 JOCTATHHO BUCOKOIO MPOAYKTUBHICTIO i MOXJIMBICTh BUKOPHUCTAHHS
HA BHCOKO HaBaHTXEHUX TMpoeKkTax. Ha [10AaTok 3aBASKU  IIIHOBOMY
BUKOPHCTAHHIO MOJYJiB, HE BHHHKAE MPOOJEM 3 PO3BUTKOM Ta MIiATPUMKOIO

CTBOPEHHX MTPOEKTIB.
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VIIK 371.3+614.46+35
JTOCBIJI MPOBEJEHHS TUCTAHIIMHOTO HABYAHHS B BUII[OMY
HABYAJBLHOMY 3AKJIAI IIJT YAC KPUTUYHOI CUTY AT

KocrtikoBa Mapuna BosioaumupiBHa,

KaHJ. TEXH. HAayK, IOLEHT

Heponos Cepriit MukoJiaiioBuy,

CTapIIvi BUKIa1a4 Kadeapu KOMIT IOTEPHUX CHCTEM,

XapKiBChbKUM HAIllOHATBHUN aBTOMOOUIBHO-TIOPOKHIN YHIBEPCUTET,
M. XapkiB, YKpaina

IlnexoBa 'anna AnaToJiiiBHA,

KaHJ. TEXH. HayK, TOLEHT,

3aBilyBau Kadeapu iHQOpMaTUKU Ta MPUKIIAJTHOI MATEMATHKH,
XapKiBChbKUM HAIllOHATBHUN aBTOMOOUIBHO-TIOPOKHIN YHIBEPCUTET,
M. XapkiB, YKpaina

AHotauisi: [IpeacraBneni pe3yapTaTd IPOBEACHHS IUCTAHLIMHOTO HABYAHHS 3
muciuiuiiag - «lHpopMaTrkay i CTYJAEHTIB aBTOMOOLIBLHOTO (PaKylbTeTy Ha
Kadeapi 1HQOPMATUKH 1 MPUKIATHOI MATEMATHKH XapKIBCHbKOTO HAaI[lOHAJIBHOIO
aBTOMOOUTBHO-IOPOKHBOTO  YHIBEPCUTETY. AHaMI3 IUX MarepiajaiB J03BOJIUTH
pPO3MOBCIOIUTU 1€  JOCBiA  AMCTAHUIMHOTO HaBYaHHSA Ui MOJAJIBILIOTO
BUKOPHUCTAHHS B KpUTUYHUX YMOBAX HaBYaHHS.

KirouoBi cioBa: juctaHiliiiHe HaBYaHHS, KPUTUYHI YMOBHM HaBYaHHS,

JUCTAHI[IMHI TEXHOJIOT1i, pearyBaHHs MaTepiajiB, pECypcH Ta €IEMEHTH KypPCiB.

Cyuacauit Mip — me ctpec. I3 24 motoro 2022 poky B VYkpaini Oyio
3aMpoBaJKEHO BOE€HHMM cTad. lle ocoOnuBui  mpaBOBUM  pexuM, IO
3aMpoBaKY€EThCA B YKpaiHi a00 B OKpeMHUXx ii MICIIEBOCTAX Yy pa3il 30poiHoi arpecii
Yyl  3arpo3d Hamaay, HeOe3NMeKu Jep)KaBHIA  HE3aJeKHOCTI  YKpaiHu, ii
TEPUTOpIANBHIN LTICHOCTI. BiATOI LIeH peKuM MpOAOBKYBaJIU BKE KiJIbKa pa3iB. Y
3B’SI3Ky 3 IIMM YHIBEPCUTETH YKpaiHU MEPEeHIIM Ha TUCTAHIIHHE HABUYaHHS B
KPUTUYHUX YMOBaxX, J0 SIKHX BIJHOCATHCS ITaHJIEMis, BOEHHMHA CTaH Tomo. [lpwm
IIbOMY € MOMKJIMBICTh BUMUTHCS ¥ OJEpXKyBaTH HEOOXiTHI 3HAHHS BIIJAJIICHO BiJ
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HABYAJIBHOTO 3aKJIaay B OyAb-sIKU 3pyYHHIl yac.

Cucrema BUIIOI OCBITH VYKpaiHM JOCTaTHbO €(PEKTUBHO 1 CBOE€YACHO
ajantyBajach 10 CY4YaCHUX KpUTHYHMX YyMOB. JlOCBiJ CBITOBOI maHAeMIi
kopoHaBipycHoi iHdpekmii COVID-19 npomomir mBHUAKO TMEpedTH 10 OHJIANH
HaBuaHH# [1, ¢. 50].

HapuanpHi 3akianu YkpaiHu BCiX PiBHIB 3MYIIIeHI OyJIM 32 KOPOTKUN TEpMiH
NepeTn Ha AWCTAHUINHUN HaBUaJIbHHM NPOIEC, JO SIKOTO HE BCl BHSBHINCA
roroBumH. [lpu peamizamii HaBYaJbHOrO IMpOLECY 3’ACYBajoCs, IO MPOLEC
TUTAaHYBaHHS OCBITH Ta ii MpaKTUYHA peai3allisi B yMOBaxX KpU3U BUMAaraloTh HE JIMIIE
TBOPYOIO MIIXOY, ale W MPUIUHATTSA CEPUO3HMX OpraHi3aliifHUX 3aXO0/1B 1 HE JIMIIE
Ha PiBHI CAMUX HaBYAJIbHUX 3aKJIa/IiB.

AJMIHICTpallsd YHIBEPCUTETY, MIKIYIOUHCh MPO 30€peKEeHHs 310pOB’S Ta
KUTTS. 3700yBauiB BUIIOI OCBITH Ta Npo(hecopChKO-BUKIANAIBKOTO CKJaay,
yXBaJIWjia PIIICHHS PO BHECEHHs 3MiH JI0 TpadiKy HaBUAJILHOTO MPOIIECY Ha Mepioj
«KpUTHYHOTO cTany». Ilig mimM TepMiHOM OyaeMo MpUAMAaTH CTaHU, KOJU CTYJIEHTU
HE MalOTh MOXJIMBOCTI BUUTHCS OYHO Ta iX MOTPIOHO MEPEBOAUTU HA JUCTaHIIIHE
HABYaHHS.

HaBuanbHuii cailT yHiBepcuTeTy 3a0€3MeurB IUCTaHIIMHY (pOopMy HaBYaHHS,
o MoXke OyTH peanizoBaHa sSK B yMOBax reorpadiuHoi BiJJaJIeHOCTI ciiyxada i
BHKJIaJa4ya (30KpeMa 3a YMOB KapaHTHHY, BOEHHOTO CTaHy), Tak 1 O€3Mocepe/IHbO B
VHIBEpCUTETI 3 MeTOI (OopMyBaHHS CaMOCTIHHOI [ISJIBHOCTI cCiyxada I[0JI0
3aCBOEHHS MPOTPaMH HaBUaHHS 32 (haxoM.

CydacHuil yHiBepcUTEeT — 1€ 1H(OPMAIIITHO-OCBITHIM MPOCTIp BIAKPUTUX
OCBITHIX PeCypciB 1 IUCTaHIIHUX KYpCiB, Y SIKOMY THYYKHUU HaBUYaJIbHHUM IMpoLEC 3
BUKOPUCTAHHAM 1H(QOpPMALIMHUX TEXHOJOTIA Yy 3MIMIAHOMY HaBUYaHHI J03BOJISIE
CTYACHTY OOMpaTH CBOT IIJISIXU HAaBYaHHS Ta KOHTPOJIIOBATH CBIi mporpec.

3rigHo [2, ¢. 7] aucraHLiiiHe HaBYaHHS YHIBEPCUTETY peai3yeTbCs IUIIXOM
CTBOPEHHSI CHCTEMH E€JIEKTPOHHOIO HaBYaHHS JJI peanii3alili BCiX TEXHOJOTrid Ta
dbopM  HaBYAIBHOTO  Tmpormecy  (3MimiaHe,  JUCTaHIliHE,  HehOpMallbHE,

MEPCOHAJII30BaHe HABYAHHS), KA IHTErPOBaHA y 3arajibHUi HABYAJIbHUMN MPOLIEC.
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Jluctanmiiina ocBiTa JOyXKe BaJMBa I THX, XTO TPOXHUBAE Y
BKKOJIOCTYITHHX JI0 3aKJIay HaBYaHHS HACEJICHUX IMyHKTaX, JIFOJICH 3 1HBAIITHICTIO,
o0mapoBaHMX JiTeH, IOHAKIB 1 JiBYaT, 3JaTHUX CaMOCTIMHO ONAHOBYBATH
MaTepiaioM, JUIsl CTYAEHTIB, AKI 3 POJUHHUX OOCTaBUH HE MOXYTh BIIBIIYBaTH
3aHATh, 1 TPOMAAsiH YKpaiHu, 110 MPOKMBAIOTH 32 KOPJOHOM. Y Takiil ¢opmi
HaBYaHHS Jy>)K€ BaXXJIMBUM  €JIEMEHT caMoOopraHizamii 3 JUCHUIUIIHU |
camooprasizaiii cTyeHTa.

JlucTaHmiitHuii HaBYAJbHUM TIPOIEC — II€ Cy4YaCHUM MIAXiJ O BIATBOPECHHS
TPAAMIIITHOTO HABYAIBHOTO TIPOIECY 3a PAaXyHOK BKIIOYECHHS Takux (opm
MPOBEJCHHS 1  3IACHEHHS  HABYAJIbHOI  JISUTBHOCTI, SIK  CHUIKYBaHHS,
CH1BPOOITHUIITBO, CIIBTBOPYICTS, caMOCTiliHa poboTta 51 MOCTiiHE
CaMOBJIOCKOHAQJICHHSI TOILO 3a YMOBHU BCEOIYHOI TEXHIYHOI MIATPUMKH 3aco0aMu
1H(hOpMaIITHO-KOMYHIKAIIMHUX TEXHOJOTIH. [3, c. 3]

BuxopuctanHs TUCTaHIIWHUX TEXHOJIOTIM MPU HaBYaHHI, TOOTO KOHKPETHUX
wiatdopm i iHcTpymeHTiB Takux sk Moodle, Google Meet, Zoom, Viber, Skype,
Telegram Ta iH., 1O3BOJWIO CTYJCHTaM 1 BHUKJIAJa4y CIUJIKYBaTHCS, BUKOHYBAaTH W
MEepEeBIPATH 3aBJAaHHA, KOHTPOJIOBATH B1JIBI1YBaHICTh, OPraHi30ByBAaTH CEMECTPOBUIA
KOHTPOJIb ¥ T. 1. Jlesiki KOHCYJIbTallii, B pa3i mOTpeOu, TPOBOIMIKCS B PEKUMI BIJICO
koH(pepenmiin. [li TexHomorii MoXxyTh OyTH I1HTErpoBaHI Ha OyJb-SKOMY eTari
HaBYAJBHOTO Kypcy. TyT BaKIMBa iHIIIaTHBA BUKJaJada 1O BIPOBAKEHHIO TaKUX
TEXHOJIOT1i, TOTOBHICTh CTYJICHTIB iX BUKOPHUCTOBYBATH 1 TEXHIYHA MOMJIMBICTH 000X
CTOpIH 11 TEXHOJIOTIi 3aCTOCOBYBaTU. B mepiog KpUTHUHUX YMOB 3a JIUCUUILIIHAMU,
0 BUKJIANAIOTHhCS, MPOBOJAMUIIOCH pEAaryBaHHs psAy MaTepialiB  KypcCiB
JTUCTAHI[INHOTO HaBUYaHHA. A camMe JOJaBaJIUCS 1 KOPETYBaJUCS NESKl PEeCcypcu Ta
€JIEMEHTH KYpCIB.

[{im BrpoBaPKEHHS 1 BUKOPUCTAHHS 1HGOPMAIIHIX TEXHOJIOT1H B OCBITI, SIK
MPaBUJIO, TOB’S3YIOTHCS 3 CTBOPEHHSM HOBHX MOXJIMBOCTEH B OCBITHIX CHCTEMax
JUISL BCIX 11 y9acCHUKIB (THUX, XTO 3/100yBa€ OCBITY; THX, XTO HAaBUa€ 1 BUXOBYE; THUX,
XTO OPraHi30BYE 1 YIPABIISE OCBITOIO) 1 IX B3a€EMOJIII.

Bci temu nis ompairoBaHHSL MiJ Yac Cy4YacHOi KPUTHYHOI CUTyalli Oynu
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BKa3aHl y OUCTaHIINHUX Kypcax B (opymi «HOBHHU W OTOJIOIIEHHA», a TaKOX B
pecypci «Hamucy.

[lin yac cyyacHUX TIONIM KOXHOMY CTYAEHTY OyJ0 3alpornoHOBaHO,
BUKOPUCTOBYIOUHM  BIANOBIAHMN  TUCTAHIIMHUNA KypC, BHUKOHATH HACTYITHE:
CaMOCTIMHO BHMBYMTH TEOPETUYHI BIJIOMOCTI 3 TEMH Ja0OpaTopHOi poOOTH
(mpakTHyHOTO 3aHATTA); BHKOHaTH Ha IIK (mpu HaAsIBHOCTI  BIAMOBIAHOTO
nporpamHoro 3abesnedeHHss Ha [IK) pobGoui 3aBmanHs mabGopaTopHOi poOOTH
(IpaKTUYHOTO 3aHATTS) Ta 3amucaTH (ailsl 3 pe3yabTaTaMyd BUKOHAHHS Ha (ICIIKY 3
MOTAJTBIITAM HaJaHHSM BUKJIaAaqy; O()OPMHTH Yy 30IIUTI 3BIT 3 1aO0OpaTopHOi poOOTH
(IpaKTUYHOTO 3aHATTS); 37JaTH TECTOBE 3aB/IaHHS 3 BIAMOBIIHOT TEMHU.

®aitnu 3 GororpadisiMmu ohOpMIIEHUX Y 30IIUTI 3BITIB, (halu 3 pe3ysibTaTaMu
BUKOHAHHS Ha KOMII'IOTepl poOOYMX 3aBJaHb J1TA0OPATOPHUX POOIT (IMIPAKTUUHUX
3aHATh) BIANPABISUIMCS 3 BHUKOPUCTAHHSM  BIJINOBIIHUX  €JIEMEHTIB  KypCy
(3aBanTaxkenns ¢aiiB 3 BukoHaHumu Ha [IK poOGounmu 3aBnaHHSIMH, 3BITOM I10
TeMi ...) CTyICHTaMU BUKJIQJlauy JJisl IEPEBIPKU.

B Moodle 6yB HamamroBanuii MOAyib «BiaBimyBaHHS», 1100 BECTH B KypCi
oOJIK BIABIYBaHHS 3aHATh CTyJeHTaMU. [IpOBOJIMBCS CKPUHIHT Yy4YacTl CTYJIEHTIB Y
JTUCTAHIIIMHOMY HaBUYaHHI 3 JUCHMIUIIH, IO BHUBYalWcA. PesynapTratu aHamisy
KOHTPOJIIO  BiJIBITYBAHOCTI  OOTOBOPIOBAIMCH 3  KypaTopaMH, CTapOCTaMH
aKaJeMIYHUX TPYIL. Y 3B 3Ky 3 THM, IO JEAKi CTYACHTH BiIKIadaJId OMPAIFOBAHHS
TEM Ha HEBU3HAUEHUN Yac, 3 HUMH MPOBOJMIACH MOSCHIOBAJIIbHA poOOTa, s
JKBIAYBaHHS HEAOJIKIB Yy pOOOTI.

Haxanb, He BCl CcTyAeHTH Manu MOxiuBicTh fnoctyny go IIK, Inrtepuery,
HasBHICTh BIJAMOBIAHOTO mporpamHoro 3adesneuenns Ha [1IK. Tomy O6ynu mpoBeneHi
JI0IaTKOBI KOHCYJIbTAIi.

byB 3arBep/ukeHMII TOpPSIIOK TIPOBENICHHS ICHUTIB Ta 3alliKiB, 3aXHCTY
KypCOBUX pPOOIT (MPOEKTIB) 3a MUCTAHIIAHOKO (OPMOIO B YHIBEPCUTETI y Tepioj
KPUTUYHUX YMOB 3 METOIO0 3a0e3MeUYeHHs BUKOHAHHS OCBITHIX MPOTpaM, 30Kpema
[IUISIXOM ~ OpTraHi3ailii OCBITHROTO TMPOIECY 13 BHUKOPUCTAHHSIM TEXHOJIOTIH

OUCTAHIIMHOTO HaBYaHHs. Jlns opraHizaimii IMCTaHUIMHOI (OpMH TPOBEICHHA
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M1JCYMKOBOTO KOHTPOJIIO OyJIM CTBOPEH1 TECTOBI 3aBJIaHHSI.

Jlis mornubieHoro BHBYEHHS UCIUIUIIH HAa TIOYaTKy CeMecTpy Ha BHOIp
CTYJICHTIB HaJlaBaBCsl MEPEIIiK TEM JIJIsl ONPALFOBAHHS, PE3yJIbTaTOM OYyJIO HAMTMCAHHS
JIOTIOBIIi.

[limx 4Yac yMOB CBOTOACHHS 3IMCHIOBAIOCS JUCTAHIIMHE KEPIBHUIITBO
HayKOBO-JIOC/IITHOI0 POOOTOIO0 CTYACHTIB 3 IMIATOTOBKH JOIOBiACH Ta Te3 A
yHIBEepcUTETChKO1 KOoH(pepeHmii. Kpamyi A0moBiAl MpeACcTaBIsiIUCS Ha CTYACHTCHKY
HayKOBY KOH(EPEHIIIIO YHIBEPCUTETY.

BukopucTaHHS TUCTAaHIIMHOTO HABYAaHHS SK OCHOBHOI OCBITHHOI (hOpMHU TIif
Jac KapaHTHHY Ta BOEHHOTO CTaHY TOKa3aja IMHUPOKOMY 3arajxy HOro ImepeBaru Ta
HEJIOJIIKH.

3araqoM [MCTaHUIMHE HaBYaHHA 3MOIJIO JOCHTh €()EKTUBHO 3aMIHUTH
TpaAuIliiiHe HaBYaHHA Y BUIIIHN mikoi. [Ticis mocnabneHHs kapaHTHUHY y CBITI CTAJIO
3pO3yMiJI0, IO JIFOJCTBO MEPEHIIUIO HAa HOBY CTaJlII0 PO3BUTKY, /i€ TUCTAHIIIAHE
HaBYaHHA OyJie BiAIrpaBaTy BEJIUKY POJIb.

CeitoBa manzaemis iHpexnii COVID-19, BiiicbkOBI KOH(IIIKTH CTaIH
KaTajxi3aTtopoM TIio0albHUX TpolieciB MudpoBoi TpaHchopmallii B ycix cdepax
AKUTTSL.

OTpumaHuil TOCBiJT BUKOPUCTAHHS JUCTAHIIIMHOTO HAaBYAHHS B 3aKiajax
BHUIIOI OCBITH B yMOBaX KapaHTHHY MOXHa BUKOPHUCTOBYBATH Ta IOJAbIII
ynockonamoBaTtu. lle € nomiapHUM, TOMYy II0 3 METOIO0 3arnoOiraHHs MOITUPEHHS
MaHJIeMill OCBITHIM Mpolec, 30KpemMa B HAIIOMYy YHIBEPCUTETI, THUMYaCOBO
3/11ICHIOBABCS B AMCTAHIIITHOMY (hopmarTi.

[linBoasYM BUCHOBOK, BIA3HAYUMO, IO CTPIMKHI mMepexis YKpaiHChbKUX
YHIBEPCUTETIB Ha AUCTAHIIMHE HABYaHHS 1€ BEJIUYE3HUM 1 CKJIaJl HUW BUKJIUK, KU
MIPUHIC TEIaroriyHOMY CEPEIOBUINY HAI3BUYAMHI TpyaHOII ¥ mpobiemu. Pazom 3
TAM L€ W  YyJOoBUM  IIaHC  3pOOMTH  YKpPAiHCBKY  OCBITY  OUIbII
KOHKYPEHTOCTIPOMOYKHOI0, THYYKOI, MPUBAOIMBOIO 1 sIKiCHOW. Big Toro, sk mwu

CKOPUCTAEMOCS LIUM IIIaHCOM, 3aJIEKHUTh Maili0yTHE BUIIIOi OCBITH B Y KpaiHI.
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VJIK 669.017:621.73
IIJISIXHY 3BMIIIHEHHS TPYBHOI'O IHCTPYMEHTY JIJISI
BUPOBHUIITBA KOPO3IMHOCTIMKUX TPYB I'APSTUOIO 1
XOJIOJJHOIO JE®OPMAIIEIO

Kpusuuk Jlinis CepriiBHa,

ToKTOp dimocodii 3 MaTepiago3HaBCTBA

leiinexo Jleoninx MukoJ1aiioBuy,

JIOKTOP TEXHIYHHUX HayK, podecop,

1 TepMIYHOi 0OPOOKH METaiB

XoxJoBa Tersna CraniciaBiBHa,

KaHIUJAT TEXHIYHUX HayK, TOIEHT

IMinuyk BikTopis JleoHigiBHa,

3100yBau Kadeapu MaTepiaJo3HaBCTBA

1 TepMi4HOT 0OPOOKHM METaliB, BUKIIAAa4-METOIUCT
YKpaiHChbKUM Jep>KaBHUM YHIBEPCUTET HAYKHU 1 TEXHOJIOT1N

Anortanis TpyOou 3 KOpO3IMHOCTIMKHMX BHCOKOJIETOBAHUX CTajled MIMPOKO
BUKOPUCTOBYIOTBCA B YCIX Tady3siX MPOMMCIOBOCTI: aBiallisi, pakeToOYIBHHUIITBO,
MaIuHOOyyBaHHS, XIMIYHA, Xap4uoBa IPOMHUCIIOBICT, IPOMUCIIOBICTh OyI1BEIHHUX
MarepiaigiB BHACHIJIOK CBOIX YHIKQJbHUX BIACTUBOCTEH — BHCOKAa KOpO3iitHa
CTIHKICTh, TIOPIBHSJIBHO HU3bKAa MUTOMA Bara, B’sI3KICTh, MILHICTh, €KCILTyaTallliiHa
CTiliKicTb. IX BHIOTOBIAIOTH, B OCHOBHOMY, METOJOM TIapsidoro MpecyBaHHs i
xosiofgHo1 mpokatku Ha ctaHax XIIT 1 XIITP. B npoueci BupoOHUIITBA Takux TPyoO
BUKOPUCTOBYIOTh BEJIHMKY KUIBKICTh TPYOHOrO 1HCTPYMEHTY, BapTICTh SKOTO
CTAHOBHTH J10 25% BiJ1 BApTOCTI BCHOT'O TEXHOJIOTYHOTO MPOIIECY B TPYOHHUX IIeXaX.
[Ipu BupoOHULTBI TpyO 13 KOPO3IMHOCTIMKKUX CcTajied Ha TpyOONpOKATHHX 1
TPyOOIIPECOBHUX YCTAHOBKAX aKTyaJIbHOIO MPOOJIEMOIO € HU3bKA CTIUKICTh TPYOHOTO
iHCTpyMeHTY. ToMy, CTBOpPEHHsS BHUCOKONPOIYKTHUBHUX 1 CTIMKHMX B €KCIUTyaTarii
IHCTPYMEHTIB 3B'si3aHe, y TNEpIly 4Yepry, 3 OJepkKaHHAIM W OOpoOKOIO TaKHuX
MaTepiaiB, SAKi MOTJIA O MPOTUCTOSTH KOPCTKUM yMOBaM pobotu. [1-3]

B xomi poboTu TpOBEAEHO JOCHIIKEHHS MEXaHIYHMX BJIACTUBOCTEH
IHCTPYMEHTY MJIS BUPOOHUIITBA KOPO3IMHOCTIMKHX TpyO (MATpUUHUX KUIEHb 1

173



rOJIOK-ONPABOK I MIpecyBaHHs TpyO, posvKiB, onopHuX IuiaHok ctaniB XIITP s
XOJIOMTHOT POJMKOBOI OMPAaBKU TPyO) IMICIsA 3MIITHEHHS 1HCTPYMEHTY CY4YaCHUMU
3aco0aMu TEPMO3MIIIHEHHSI — TEPMIYHOI, XIMIKO-TEpPMIYHOI OOpOOKH, HAHECCHHS
HAaHOCTPYKTYPHUX 3HOCOCTIMKHUX TIOKPHUTTIB. BCTaHOBICHO BIUIMB MEXaHIYHUX
BJIACTUBOCTEH Ha EKCIUIyaTallliHy CTIHKICTh 1HCTPYMEHTY 1 SKICTh BHYTPIIIHBOL
HOBEPXHI KOPO3IHHOCTIHKHX TpyO. [4-5]

Kirouosi cioBa: [IpecyBanusi, nmpokaTka, MaTpU4HE KIJIbIE, POJHUK, OMOpPHA

IJIaHKa, TEPMO3MIIIHEHHS, XIMIKO-TepMidHa 00pOoOKa, 3HOCOCTIMKE MOKPUTTSL.

Mertorw gaHoi po00OTH € MPOBEAEHHS PEATbHUX JOCTIIKEHb 1 BUIPOOYBaHb
IHCTPYMEHTY [UIsl OTpPUMaHHS BHUCOKUX IOKa3HUKIB IOBEPXHEBOI TBEPAOCTI,
3HOCOCTIMKOCTI [JIsl MIJBUILEHHS CTIMKOCTI 1 pecypcy poOOTH Mpu BUPOOHUITBI
KOPO31MHOCTIHKHUX TPYO.

MeToau aocJaixkeHHsi: MmeTajgorpadidni, MEXaHIdHi, pEHTT€HOCTPYKTYPHI.

JI71s1 HOCATHEHHS OCTABJICHOI 3a/1a4l HEOOX1JHO OyJIO BUPIIIUTH MUTAHHS:

- [IpoanainizyBaT MPUYMHU HU3BKOI CTIMKOCTI TPYOHOTO IHCTPYMEHTY
IUTsl BAPOOHUIITBA KOPO3IMHOCTIMKUX TPYO.

- OOrpyHTyBatH 1 BHOpaTH IHCTPYMEHTAIbHI CTadl JJisi BUTOTOBJICHHS
IHCTPYMEHTY.

- [IpoBecT BUTOTOBJIEHHSI €KCIIEPUMEHTAJIbHUX 3pa3KiB IHCTPYMEHTY 1
3pa3KiB-CBIIKIB JJII MeTaorpadiyHuX JOCHTIKCHb.

- 3MIMCHUTH Cy4YacHI 3MILHIOIOYl TEXHOJIOTII 1HCTPYMEHTY (TE€pMIYHY,
XIMIKO-T€PMIYHY, KOMOIHOBaHY 3 HAHECEHHSIM HAaHOCTPYKTYPHUX MOKPHUTTIB).

- ITpoBectu MeTanorpadivsi, MEXaH14Hi, PEHTICHOCTPYKTYpHI
JOCIIKEHHS! 1HCTPYMEHTY JUIsl BU3HAUEHHS BIUIMBY TMOBEPXHEBOi TBEPAOCTI 1
3HOCOCTIWKOCTI Ha €KCIUTyaTalliifHi BIaCTUBOCTI 1 pecypc poOoTH.

[IpecyBaHHs1 HAMOUIBI MOIITBLHO MPU BUPOOHUIITBI TPYO 3 BUCOKOJIETOBAHUX,
MaJIOIJIaCTUYHUX CTajed 1 CIUIaBiB, BUPOOIB OIMETAIYHMX 1 31 CKJIAQJHOIO
KoH(iryparriero nepeTuHy. MaTpuiis € HaiOUIbII BaXKJIMBUM THCTPYMEHTOM, B SIKOMY

3MIHIOETbCA (hopMa 3aroTOBKH, TOMY BOHA - HAMOUIBII 3HOIIEHA YaCTHHA MIPECOBOTO
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iHCTpyMeHTY. OCHOBHI NMPUYMHU PYWHYBaHHS MaTpullb: BTpara (Gopmu 1 po3MmipiB

KaHay, KpUXKe pyHHYBaHHs 1 po3rapHi Tpimuau [6-8] (Puc.1)

Puc.1 lepexTnn MAaTpUYHMX Kijlelb

[IpecoBi rosiku, abo TpyOHI ONpaBKU, — L€ IHCTPYMEHT, SKUH YTBOPIOE
BHYTPIITHIO TIOpokHUHY TpyOou (Puc. 2). Ilin yac mpecyBaHHS TOJKH TPAIOIOTH B
HalOUIbII Ba)XKMX YMOBAX, TOMY IO HIAJAIOTHCA PO3TATYIOUMM Ta 3aBIIOIOYHM
HampyraMm Ipd MiABHUILEHIA TeMIeparypl MOBEPXHEBOIO IAapy BHACIIOK TEPTs

MeTally 1 TeraoBoro edekry aedopmariii.

Puc.2 I'osika — onpaBka /151 NpecyBaHHA TPYO

BuBueHHs yMOB POOOTH 1 MPUYMH BHUXOAY POJIMKIB, ONPABOK 1 OMNOPHUX
MJIAHOK CTaHIB XOJIOIHOT MPOKATKU KOPO3IMHOCTIMKUX OCOOIMBOTOHKOCTIHHUX TPYO
MoKa3ajo, W0 YMOBOK HOPMAJIBHOTO TMPOIECy IUIACTUYHOI Jedopmarllii Ha
POJIMKOBHUX CTaHax € Oe3lepepBHE MEPEKOUYyBAaHHS POJIMKA IO MOBEPXHI TUIAHKYU Mij
Ji€0 cuil TepTs KOTiHHSA. PoOoda moBepXHs IJIaHKM CIelialbHO omnpodiiboBaHa,
BIJINOBIJIHO 33J]aHOMY XapakTepy 3MiHU Aedopmallii Mo JOBXHHI XO4y pojiuKiB. B
IIPOIIECl MPOKATKH POJIMK CTA€ 3aTUCHEHHM MiXK OIOPHOIO IMOBEPXHICTIO TUTAHKH 1
poOOYMM KOHYCOM 3aroTiBill, IpU IbOMY Jedopmaliiss MeTaay CyIpOBOJKYETbCS
PO3BUTKOM 3HAUYHMX NUTOMHMX THCKIB Ha TOBEPXHI KOHTaKTy IHand pojuka 3

OIOPHOIO IIaHKO0 (Prc.3)
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Puc.3 Inctpyment crany XIITP

Tomy momyk  pamioHAIBPHUX  [UISXIB  3MIMHCHHS 1  TIABUIICHHS
TPUOOTEXHIYHUX XapaKTEPUCTUK TPYOHOTO 1HCTPYMEHTY SIBJsiE COOOI0 aKTyaJbHY
3aJa4y B BHPOOHHUIITBI TpyO 3 BHCOKOJeroBaHux cranei [9-11]. [ns pimreHHs miel
3a/1a4l B JIaHiil poOOTI MPOBEACHI pealibHI TOCTIKEHHS 1 BUIPOOYBAaHHS Ha JIIOYUX
MIIIPUEMCTBAX, PO3POOJICHI TMapaMeTpu CYYaCHHMX 3MIIHIOIOYUX TEXHOJIOTIH 1
3aMpONOHOBAHI METOJIM ONTUMI3alil PEXKUMIB TEPMIYHOI 1 XIMIKO-TEPMIYHOT
00poOKM, HAHECEHHSI 3HOCOCTIMKHUX MOKPUTTIB. JJIsi BUTOTOBJIEHHS TOJOK-ONPABOK
JUIsL TIpecyBaHHS TpyO Ta MaTpUYHHX KIJIElb, HAW4yacTilie BUKOPUCTOBYIOThH
BTOPUHHOTBEPI0Uy wmTamMnoBy ctaib 4XSM®1C, saKky mniggatoTe TEpMIivHIN
o0poOui. TpanuuiiiHa TEXHOJOris TEPMO3MILHEHHS IHCTPYMEHTY 3 IITAMIIOBUX
CTajie ysBisie COOOI 3arapTyBaHHS 3 HACTYIIHUM BIJIIYCKOM. 3arapTyBaHHS
MPOBOAUTLCA JUIsl PO3YMHEHHS 3HAYHOI YACTMHU KapOigiB 1 OJIep>KaHHS
BHCOKOJICTOBAHOTO MapTeHcuTy [12-13].

Hactynuuii  Bigmyck  BHUKJIMKae  JIOAATKOBE  3MIIHEHHS  BHACIIJOK
JUCIIEPCIMHOTO TBEPAIHHS. {711 MiABUIIEHHS B'SI3KOCTI MOT0 BUKOHYIOTh HalyacTillIe
npu OUTHIII BUCOKUX TeMIIepaTypax Ha OulbIln HU3bKY TBepaicTh: 45 — 52 HRC 1

TPOOCTUTHY CTPYKTYpy (Puc. 4).

Puc. 4 - Mikpocrpykrypa craji 4XSM®P1C nicas 3arapryBanns Big 1070°C i
Bigmymenoi mpu 550 — 570°C (1 Bigmyck), 530 —550°C (2 Biamyck)
(Tpooctur Bigmycky), * 500
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EdexkTuBHUM CcnOCOOOM 3MIiHM CKJIaly TOBEPXHEBOTO IIapy IITaAaMIIOBOTO
1HCTPYMEHTA, 1110 320€3MeYy0Th HEOOX1THUNM KOMIUIEKC BIACTHBOCTEH HOro poOovoi
MOBEPXHi, € XIMIKO-TE€pMiI4Ha OOpoOKa. Y pe3ynbTaTi 3MIHIOIOThCS CTPYKTypa W
BJIACTUBOCTI MMOBEPXHEBOTO APy, MiJBUIILYIOTHCS MIIIHICTh, 3HOCO- 1 TETUIOCTIHKICTh
CTaJl IUIIXOM YTBOPEHHS CTIMKMX Yy Tpolleci HarpiBaHHsS KapOiiB, HITPHU/IIB,
oopuniB 1 T.m. s TpyOHOTO I1HCTPYMEHTY HaM4YacTillle MPOBOJATH a30TyBaHHS
(razoBe, ionHe B miasmi /JIB/IP, B mia3mi Tiirodoro po3psay, KapOOHITpaIiio B
pO3ILIaBax COJIB IiaHaTiB 1 kKapOoHariB).[14-16]

Ionne a3oTyBaHHA (B TOpPIBHAHHI 3 MIYHUM) Ma€ HACTyIHI IepeBaru:
npuckoproe aiy3iitHi mpouecu B 1,5 — 2 pasu; q03Bosie OTpuMaTu Iiy3iiiHuN map
PEryJIbOBAaHOTO CKJAAy 1 OyJOBM; XapaKTePU3YEThCS HE3HAUHHMH JedopMallisiMu
BHUPOOIB 1 BUCOKUM KJIaCOM YHCTOTH IOoBepxHi [17-19].

[Ticnst mpoBeneHHsT a30TYBaHHS a30TOBAHMM IIap Ha MOBEPXHI CKIAJTAETHCS 3
HiTpuaHoi 30uu Fe, 3N (e-daza) 1 FeyN (» '-dasza) i moacioro azorucroro depura
(a-paza), B siIKOMy TpH OXOJIO/HPKCHHI BHUIUISIOTHCS HITPUAM XPOMY, MOJIOECHY,
almoMiHis (puc. 5).

¢-thaza ¥'- chaza

o-chaza

Puc.5 MikpocTpykrypa 3minnHeHoro mapy crajii 4XSM®1C micjas i0HHOTO0
azoryBaHHs, X 200
ANBTEpHATUBOIO Ta30BOMY a30TYBaHHIO, KOJUM B TIOBEPXHEBOMY  IIapi
YTBOPIOIOTHCS KapOOHITpUAHI a3y, OIIbII MIACTAYHI 1 MEHII KPUXKI, YUM TpPHU
a30TyBaHHI, € KkapOoHiTpalis TpyOornpecoBoro iHcTpymeHTy. Ilpomec mae

HEOCIIOpUMI TepeBard B TOPIBHAHHI 1 3 I1HIIMMH TIpolecaMd 3MIITHCHHS
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MOBEPXHI - TOBEPXHEBUM 3arapTyBaHHSIM CTPyMamMH BHCOKOi YacCTOTH, 1OHHHUM
a30TYyBaHHSM, IIEMCHTAIIIEIO, I[iIaHyBaHHSIM, HITPOIIEMEHTAIII€TO,
raJibBaHOXpOMYBaHH:M, ¢ocdaTyBaHHsiM Ta 1H. [lepeBaroro maHOi TEXHOJIOTII €
BHUCOKa IIBUAKICTh HACHMYEHHS, PIBHOMIPHICTh HArpiBy 1 HACHYEHHs B PO3ILUIABI,
30UIBIIIEHHSI 3HOCOCTIMKOCTI 1 KOpPO31MHOT CTIMKOCTI TOBEpPXHI, 3HIKCHHS
KoeditieHTy Tepts B 1,5 — 5 pa3, €KOJOTIYHICTh 1 HETOKCUYHICTh IlIaHATHUX COJIB.
[Iponec BemyTh mpu Temmepatypi 540-600°C, gac BUTpUMKH 4-6 TOMHWH, TOBIIMHA
mrapy 0,12-0,3 mm [20-22]. OcHOBHUMH TiepeBaraMu KapOOHITparlii €: 3MII[HCHHS
aetaneil 3 Oynb-IKHMX MapoK CTajli 1 YaByHY; BUCOKa IIBUAKICTh HacH4eHHA. 3a 1-4
TrOJIMHA HAa TIOBEpXHI (POPMYETHCS 3MINHEHUN IIap, MO TJIMOMHI 1 TBEPAOCTI
aHaJOT1YHMK abo OuapIui , 1Mo ojepxkanui 3a 10-60 roawH TpagUIIHHOTO
a30TyBaHHS; pIBHOMIPHICTb HarpiBy 1 HacUYeHHsS. BIJICyTHE BUKpUBIICHHS,
3a0€3Meuy€eThCs BUCOKA TOYHICTH; 3MIIHEHHIO MIIJIAI0ThCS OCTATOYHO MEXaHIYHO
o0poOnieH1 neTani; HE MOTPIOHO HASBHICTH JOJATKOBOTO MPHUITYCKY; I1JIBUIIECHHS
BTOMHOI MinHOCTI Ha 50-80%. Ilicis kapOoHITpalli Ha MOBEPXHI IHCTPYMEHTY
(bopMyeThCS 3MIITHEHUH 11ap, MO0 CKIAAAE€ThCS 3 ASKUTBKUX 30H (BEpXHIH mIap SBIISIE
co6ot0 € - kapbouitpux tramy Fe; (NC), mix sSKkuM po3TaioByeThes 30Ha - (asu
tuny Fey(NC), mig sikoro 3HaxoauThes AidysiliHa 30Ha (rerepodasHuil miap), ska
CKJIQZIA€EThCSl 3 TBEPJOT0 PO3YMHY BYIJEII0 1 a30Ty B 3alli3l 3 BKJIIOYCHHSIMU
KapOOHITpUIHUX (a3, TBEPHICTh SKOI 3HAYHO BHINA TBEPAOCTI cepleBUHU [21]

(Puc.6) .

&-aza Fey(N, C) (v:haza) Fe,N, C)

&;—cbaz.a
Puc. 6 MikpocTpykrypa 3mintHeHoro mapy crajai 4XSM®P1C micas
KapOoniTpauii, x 200
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[TocnigoBHICTH orepariii npu KapOOHITparii: nonepeHs
MiATOTOBKA - OYHWINEHHS, TPOMHUBAHHSI, 3HEKHUPCHHS, MAIrpiB AcTaJed 10
temrnepatypu 350-400 ° C; moTiM HpoBOJATH KapOOHITpAIlll0 B PO3IUIABI COJIB
[iaHaTiB 1 KapOOHATIB JY>KHMX METalliB, MIJACTY>KyBaHHA Ha moBiTpi g0 350-400°C,
OKCHIyBaHHS B JTyKHOMY posmuiasi ipu 350-400°C mpotsrom 0,5 To7, 1 mocaigyrode
OXOJIOKCHHS Ha MOBITPI 10 KiMHATHOI Temmepatypu [20]

OmHUM 3 TEPCTIEKTUBHUX HAIMPSMKIB ITBUIICHHS CTIHKOCTI 1HCTPYMEHTY €
HOro 3MIIHEHHS 3HOCOCTIMKMMH MOKPUTTAMU. HaHeceHHsI MOKPUTTIB MPOBOIUTHCS
METOJIOM KOHJICHCAIlli peUOBHHH 3 KaTOJHO-I0HHUM OomOapayBaHHsM (MeTona KIB)
Ha ycrtaHoBkax «bymnat» 1 «llyck», a TakoK METOIOM OCAJKEHHS 3 ra3oBoi (a3u.
Meronom KIb HaHOCsATBCS pi3HI 3a CKJIaIoM HOKpUTTS. HalOiabIIoro mommpeHHs
HaOyJIM MOKPUTTA 3 HITPUAY 1 KapOiay TUTaHy, pijlle 3aCTOCOBYIOTHCS MOKPHUTTS 3
HITpUAY 1 KapOimy MoiOACHY, TMPKOHII0, BaHA 10, HI0010 1 iH. [23-24].

Teopist Ta aHaJIi3 OTPUMAHHUX Pe3yJIbTATIB

KoM0iHoBaHa 00poOKa MaTpUYHUX KUIElb, IO BKJIIOYAE Aa30TYBAHHS 3
HACTYMTHUM OCa/DKEHHSM KEpaMiYHUX TOKPUTTIB B €IMHOMY TEXHOJOTIYHOMY
mporieci, Oyia mpoBeneHa 3 BuKopuctanusM J[B/IP B BakyyMHO-IyTrOBUX YCTaHOBKaxX
tuny «bynat» (HHL XDTI) (m. Xapkis)

B po6oti 3(Tpu) kinbis 3 ctani SX3B3MOC miamerpom 73,5 Mm 1 71,5 MM 1 2
(mBa) kimpug 3 cram 4XSMO®1C piamerpom 73,5 MM Oyiad TiggaHl 10HHOMY
a30TyBaHHIO B IIJJa3Mi JBOCTYIIEHEBOTO JYrOBOTO pO3pALy B MoOJi(]ikoBaHIN
yctaHoBIl «bynaT-6» B mabopatopii miazmoTexHosorii [HCTuTyTYy (Di3UKM TBEpIOTOo
tuta HHI] X®TI (m. Xapki) (Puc.7).

Hait6inpmn HagifiHy OIIHKY pe3yJbTaTiB XIMIKO-TEpMIYHOI OOpOOKH [aroTh
MeTtasiorpadiuHi JOCIIPKEHHS, K1 Jal0Th BIAOMOCTI MPO TOBIIMHY 1 OYJIOBY IHIapy
3'enHanb 1 Audys3iiiHOTO MmIapy. 3a3Bu4ail 1jisi MeTanorpadiuHoro JAOCIiKCHHS
nutigu Tpyinu HitTaneM - 2 - 4% -HUM CIUPTOBUM PO3YMHOM a30THOT KUCTIOTH. J1jist
Cy/UKeHHsI TIpo (a30BUil CKIIaj IIapy BHUKOPHUCTOBYBAIM METOIU KOJIHOPOBOTO 1
EJICKTPOJITUYHOTO TPABJICHHS B PO3YMHI IKOTO HATpy. Takok Oynm TpOBEIEHI

€JIEKTPOHHI TOCHIKEHH MeTanorpadivaux nutidiB (Buxiaai nuridu Oynu mopizaHi
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Ha TOHKI 3pa3Kd MO 5 MM), TMPUTOTOBJICHI 1 MiAJaHI BUBYCHHIO HA PacTPOBOMY
enexkTponHomy Mikpockorni (PEM), Bucoka mosBojieHa 3maTHICTh (mo 60 A) i
BUHATKOBA TJIMOMHA PI3KOCTI SKOTO pOOdAT, HWOro Maike HE3aMIHHUM IS

MeTanorpadiyHuX JOCTIKEHb [25-26]. 3aMip TBEpIOCTI MOBEPXH1 3pa3KiB Micis

[+ &

Puc.7 Cxema BaKkyyMHO-IyIrOBOi YCTAHOBKM /IJIS iOHHOTO a30TYBAHHS:

1 - xopmyc BakyymHOi kamepu; 2, 3, 4 — BaKyyMHO- AyTOBl1 BUIapHUKH; 5, O,
[ - JKeperna KUBIICHHS BUIMAPHUKIB;

8 - mxepeno xuBleHHS miaknanky; 9, 10 - mepeMukaui,

11 - moBopOTHUH TIPUCTPIiL; 12 - IHCTpYMEHTH 171t 0OpOOIEHHS;

13 - expaH, mpo3opuid IS razy 1 €NeKTpoHiB; 14 - cucrema aBTOMATHYHOI
MIATPUMKA THUCKY raszy; 15 - reHepatop BHUCOKOBOJIBTHHX IMMYJbCIB; 16 - OJ0K
ABTOMATUYHOTO YIIPABIIHHS OCA/KEHHSIM 0araTomapoBHX MOKPUTTIB.

XTO OyB BUKOHAaHMI 3a JOMOMOIOK MIKpPOTBEpAaoMipa (MIKpOCKOMNA) - THUILY
[IMT-3 npu HaBanTaxenni 100rc HV,, [27-28].

B po6oTi mpoBeneHO PEeHTreHOCTPYKTYpHUN aHaji3 AOCHIKYBAHUX 3pa3KiB
crami  4X5SMO®IC.  HidbpakTomeTpudHi  AOCHIDKEHHS  MNPOBOJMUIIMCS  Ha
pentrediBcbkomy  mippakromerpi  JIPOH-2.0 B  kobGamptoBomy  Co-Ka
BUMPOMIHIOBaHHI 13 3acTOCyBaHHSM Fe CeNeKTMBHO MOMIMHAIYOro (BiibTpa.

HudparoBane BUNPOMIHIOBaHHS PEECTPYBAIOCS CHUHTHIALIIHHUM JAETEKTOpOM [9]
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(Puc.8).

1. KapOoHniTpaliisi TOJIOK-OMpPaBOK 1 MaTpUYHUX KUIEIb ISl MPEeCyBaHHs
Kopo3iiiHOCTIKuX TpyO Oyma mnposeneHa Ha «TOB KAPBA3» wm.Cymu.
lonku-onpasku TpybomnpodinpHOro mpecy 3ycuusiMm 16 MH y kxinmbkocTi 3 (TphoX)
mTyK 31 ctani 4XSM®1C miamerpom 50 MM 1 gqomkuHO0 1300 MM BHTOTOBIICHI Ha
TOB «Mertincepsic ['pym» (M. Hikomons) 1 mijgani 3MIIHIOIOU1A TepMidH1A 00poOi1ii
(ctyneneBe 3arapryBanHsa 3 1050 — 1070°C Ta nBOKpaTHOMY BIAMYCKY MpHU

550 - 570°C (1 Biamyck) ta 530 — 550°C (2 Biamyck) [10-11].
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Puc. 8 /lippakrorpama 3pa3ky micjsi iOHHOI0 a30TyBaHHSA

2. MatpuuHni Kutblisi TpyOOTpOo(dIIEHOTO Tpecy y KUIBKOCTI 8 (BOCHMHM)
mTykK: 31 cranm SX3B3M®C ([IU-23) 6 (wicth) mwtyk (1 mryka niamerpom 63,5 mw,
2 mtyku giamerpom 73,5 mM, 3 mtyku giamerpom 71,5 mm); 31 cram 4XSMO1C 2
(aB1) mtyku ngiamerpom 71,5 mMm 1 73,5 mMm BurotosieHi Ha TOB «MetiHncepsic
I'pym» (M. Hikomomnw) 1 migjgaHi 3MIIHIOOYIN TepMiuHii 00poOIl ( CcTymneHeBe
3araptyBanHs 3 1070 — 1080°C Ta nBokparHoMmy Biamycky mnpu 550 — 570°C
(1 Bigmyck) ta 530 — 550°C (2 Biamyck). Jdidpakrorpama 3pa3ky micis kapOoHiTpairii
MoKa3zaHa Ha puc.9

PesynpTaT 3amipy MIKpOTBEPAOCTI TMOBEPXHI 3pa3KiB TICIsS 10HHOTO

a30TyBaHHs, KapOOHIiTpallii, KoMOiHOBaHOI 0OpPOOKM 3 HaHECEHHSM MOKPUTTIB TiIN,

TiZrN, TiN-CrN naBezeni Ha puc.10 (a,0,B)
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Pe3synbrati BHU3HAYEHHS MIKPOTBEPAOCTI CBIYATh MPO OTPUMAHHS BUCOKHX
MOKA3HUKIB MOBEPXHEBOI TBepOCTi iHCTpyMeHTY (10-12 I'TIa), a TBepAiCTh MOKPUTTSA

TOBIIUHOIO 6-7 MKM csrae 20-25 I'Tla [16,17].

(110)

S * - Fe-a
. +- Fe,Mo,N
© - Mo,N
4500
) =
3 =
stls S > 5
18 =R 9% I S " N
g =I{R T8 S
0 T Lt T L T L) T L) T b T T

— ——r—
40 50 60 70 80 90 100 110 1 130
%%,deg

Puc.9 li¢ppaxrorpama 3pasky micjsi kapooHiTpauii

H fila
=
1 b
-\'\
=
1 I
M
B
s h
)
P HEN ’w ran mf‘l"ﬂ'ﬁ'
A N TSNP A 157
™ - - = -

8 Pt e e AR T L
548 o L8560 HRC

© 0 1 40 50 60 70 80 90 0 20 00 80 Toudums s
Puc. 10a 3mina TBepAOCTI IHCTPYMEHTAJIBHOI CTAJI MICJIA iOHHOT0 a30TYBAHHA |

HAHECEHHS 3HOCOCTIMKOI0 MOKPHUTTSH B 3aJ1€5KHOCTI

BiJl IIIMOMHM BU3HAYEHHS TBEPAOCTI
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Puc. 108 3mina TBepAOCTi iIHCTPYMEHTAJBHOI CTAJI MicJIs1 IOHHOT0 A30TYBAHHS B
3aJI€KHOCTI BiJl ITTMOMHY BU3HAYEHHA TBEPAOCTI
BunpoOyBanHs TpyOOmpecoBOTO IHCTPYMEHTY Oy TPOBEIEHI Ha TPECOBIi

ainsHUl mianpuemctBa «TOB BO Ockap» (M. JlHinpo), a pojuKIB 1 OMOPHUX
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maHok Ha ctafl «XIITP 15-30» «TOB BO Ockap» (m.Hixomnomns) (Puc.11)

3.  SKmo CTIMKICTh TOJNIOK-OMPABOK IICIS 3BUYAHHOTO TEPMO3MIIIHEHHS
ckianae 50—80 mpecoBOK, TO TOJIKHM, JTOAATKOBO MifjaHl XiMIKO-TEpMIdHIA 0OpoOII
(xapOoHniTpartii) mokazaym cTiiikicth 100-130 mpecoBOK BHACTIIOK OUTBII BHUCOKOI
TBEPJIOCTI, 3HOCOCTIMKOCTI, TEIJIOCTIMKOCTI, YTBOPEHHS 0C000i CTPYKTypH Ha
MOBEPXHI BHACJIIOK ITPOBEACHHS KapOOHITpallli B po3IulaBax COJIB IlaHATIB 1
KapOoHaTiB. SIKIIO CTIMKICTh MaTPUYHUX KIJIEIh MiCIs 3BUYAITHOTO TEPMO3MIIIHEHHS
ckiazae 4 — 6 MPecoBOK, TO KUJbLIS, AOJATKOBO IiJIJIaHl XIMIKO-TEpMIUHIA 0OpoOII
(xapOoHiTparii) mokasanu CTIAKICTE 7 — 9 TIPECOBOK BHACHIIOK OUIBII BHUCOKOI
TBEPJIOCTI, TerocTikocTi [18,19].

4, [IpoBenennst KOMOIHOBaHOT OOPOOKM MAaTpUYHUX KIJEIb, KA BKIIOYAE
a30TyBaHHS 3 HACTYITHUM OCAQPKCHHSIM KEpaMiuHUX IIOKPUTTIB B €IUHOMY
TEXHOJIOTIYHOMY TpoI1ieci 3 BukopuctanusMm JIB/IP B BakyyMHO-TyroBUX yCTaHOBKax
tuny «bynary (HHL X®TI) 3nauno miaBUILy€e CTIMKICTh IHCTPYMEHTY BHACHIIOK
BHCOKHMX MOKa3HMKIB MOBEPXHEBOI TBEPAOCTI. SKIIO CTIMKICTh MaTPUYHHUX KUIELb 31
ctani SX3B3M®C ([A1-23) micns 3BUYAHHOTO TEPMO3MIIHEHHs ckiamae 4 — 6
MPECOBOK, TO KUIBbIS 3 OLIbII E€KOHOMHOJIETOBaHOI 0e3BOob(pPaMOBOi  CTajl
4X5M®1C, nomatkoBO mijjiaHi XiMIKO-TepMidyHii 00poOIll (I0HHOMY a30TYBaHHIO B
miazmi JIBJIP) 1 mocmigyrodmM HaHECEHHSM 3HOCOCTIMKMX TMOKPUTTIB IMOKa3ajH
CTIMKICTh 12 — 13 mpecoBOK BHACIIJIOK OLIbII BUCOKOT TBEPIOCTI, TEIJIOCTIMKOCTI,
YTBOPEHHsSI 0C000i CTPYKTypd Ha TOBEPXHI BHACIIJIOK TPOBEICHHS 10HHOTO
a30TyBaHHs 1 HaHeCeHHs 3HococTiiikoro mokputTs TiN, TiZrN T1a iH.

Axmo cridikicts ponukiB crany «XIITP 15-30» 3 cram 60C2X®DA micng
3BUYAMHOTO TEPMO3MIITHEHHSI (3arapTyBaHHS 3 HU3BKAM BIJIIYCKOM) CKJIAJa€e
1023-1030 M/koMmIuIeKT, TO 1HCTpYMEHT 3 cTam 4XSM®1C, micnsa 3arapTyBaHHS 3
BHCOKHM BIJITyCKOM, JOJAATKOBO MIJIaHUNA XIMIKO-TepMIiuHIA 00poOI (10HHOMY
a30TYBaHHIO B MJIa3Mi JTyTOBOTO PO3PsIY) 1 MOJAIBIIOMY HAHECEHHIO 3HOCOCTIHKOTO
nokputts TiN, mokazas criiikicth 1860-2030 mM/komriekt, T06T0 B 1,7 pa3 Bulle,
BHACIIIJIOK OUTBIII BHCOKOI TIOBEPXHEBOI TBEPJOCTI, 3HOCOCTIMKOCTI, YTBOPCHHS

0c000i CTpyKTypH Ha moBepxHi [20].
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Puc.11 Bunpo0yBanus incrpymenty Ha ctani XIITP

«15-30» i mpeci 3ycnsiiam 16 MH

BucnoBxku

1. Y 3B’3Ky 3 HHU3BKOIO CTIHKICTIO TpPYOHOTO IHCTPYMEHTY BHHHUKIIA
HEOOX1/IHICTh B YJOCKOHAJIEHHI 3MIIHIOIOUMUX TEXHOJIOTIH TPyOHOTO IHCTPYMEHTY,
onTUMi3allii PEeKUMIB TaKUX TEXHOJOTIH, po3poO0Ill HOBUX METOJIB 3MIIIHEHHS 3
BUKOPHCTAHHAM HOBUX MaTepialiiB, HOKPUTTIB 1 HAHOTEXHOJOT1i.

2. [IpoBeaeHHss XiMIKO-TepMI4HOI OOpOOKHM TiCas 3arapTyBaHHS 3
BIAMYCKOM 1HCTpyMeHTanbHOI cTtaili 4XSM®1C ( 10HHOTO a30TyBaHHA B ILIa3Mi
JIBJIP, kapOoHiTpariii), a Takox HaHeceHHsI 3HOCcOCTIMKMX mOKpuTTiB TIN, TiZrN Ta
1H. Ha poOoUl MOBEpxXHI IHCTPYMEHTY 3Ha4HO Ha 30-40% 301bITy€e eKCIuTyaTalliiHi
BJIACTUBOCTI 1HCTPYMEHTY 1 TEpMIH HOro eKcrulyaTalli, a TaKoX SKICTb HOro

MOBEPXHI, IO 3HAYHO 30UIBIIYE SIKICTh BHYTPIIIHBOI MOBEPXHI KOPO3IMHOCTIMKUX

TpyO.

MHNEPEJIIK IOCUJIAHb
1. Mensuauk B.C., Cabon C.®., boponiii FO.I1., Kiicko A.B. [HCTpyMeHT
s npecyBaHHs TpyO. Te3u pomoBifeid 3arajibHOYHIBEPCHUTETCHKOI HAyKOBO-
TEXHIYHOT KOH(EpEeHIii MOJOIUX BUEHUX Ta CTYICHTIB, MpUcCBAYeHOi qHIO Hayxkwu.
Cexkrist «MammaOOYmyBanHs», 2010. C. 51-52,
2. Kpupunk JI.C., XoxnoBa T.C., [Tlinuyk B.JIL., Jleitnexko JI.M., CtonboBwii
B.O. JocmimkeHHss CTPYKTYpd 1 BIJIACTUBOCTEH INTAMIOBUX CTaJled  Jis
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JTOCJTKEHHSA MOKJIUBOCTE BUKOPUCTAHHS SELF-HOSTED
OPEN-SOURCE 10T IIJTAT®OPM JJI5I MAJINX
TA CEPEJHIX NIIIPUEMCTB

Ky3i0 IBan IBaHoBMY,

K.T.H., JIOLIEHT

¥Y3yH JImutpo AmMutpoBUY

HamionanpHuit aepoKOCMIYHUM YHIBEPCUTET

imeHi M. €. XKykoBcbkoro «XapKiBCbKHI aBialliitHUI IHCTUTYT»
M. XapkiB, YKpaina

AHoTamis: Y cratTi po3rsimaerbess BukopucTanHs self-hosted open-source
[oT mnardpopm mis manmux Ta cepeanix mianpuemcts (MCII). JdocmimkyroTbes
nepeBaru nux miar@opmM, ixHi IpaKTUYHI 3aCTOCYBAaHHA B PI3HUX Tally3ax Ol3HeCy Ta
MO>KJIMBOCTI MTOJIAJIBIIONO PO3BUTKY.

Kawuosi caosa: 10T (Internet of Things), Self-hosted mnardopmu,
Bigkputuit Buximnuii kon, Mam Tta cepenni mianpuemctBa (MCII), Iudpora

tpanchopmariis, [IpakTudni 3acTocyBaHHs

1. Beryn

VY cBiTi nudpoBux texHosorii Ta [HTepuery pedeit (I0T) BaxknuBe 3HAYCHHS
HA/Ia€ThCSI PO3BUTKY MaJoro Ta cepeaHboro OizHecy. Self-hosted open-source loT
mIaThopMHu CTAIOTh KJIIOYOBUM I1HCTPYMEHTOM Y I[bOMY KOHTEKCTI, CIPHUSIOYU
onTHUMi3allili MPOIECIB, MABUUIEHHIO TPOYKTUBHOCTI T IHHOBALIISIM.

MCII cTukaioThCsS 3 BHUKJIMKaMH, BKIIOYAIOYM pallioHaIbHE BUKOPHCTAHHS
pecypciB, KOHKYpPEHTHY OOpoThOy Ta IIBHIKY aJanTaimilo 10 3MIHHUX YMOB.
Self-hosted open-source 10T mnarhopMu BIAKPUBAIOTH HOBI  MOJJIMBOCTI,
JIOTIOMAararou MiABUIIUTH €(DEKTUBHICTh OTIEpaIliii Ta pO3pOOUTH 1HIWBITyaTi30BaHI
iHHOBAIIIHI pitneHHs [1].

2. Ilotpeba y noctynHux ta epeKTUBHUX pimeHHax a1 MCII
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Jns Benukux kKopmopamiii BrpoBakeHHS 10T moxe OyTu BuIlpaBIaHUM
(biHAaHCOBUMH pecypcaMH Ta TEXHIYHUMH 3ai0HocTamu. [IpoTe mami Ta cepenHi
nignpuemctBa (MCII) Takox 0axarloTh CKOPUCTATHCS IepeBaraMu Ili€l TeXHOJIOTI],
asie iM MOTpiOHI JOCTYMHI Ta e€(EeKTHUBHI PIllICHHS, SKI BPaxOBYIOTh iXHI (hiHaHCOBI
MOJKJIMBOCTI Ta 0COOIMBOCTI Oi3Hecy [2].

MCII MOXyTh CTHUKAaTHCS 13 CKJIQAHICTIO BHOOpY, IHTErpailii Ta ymnpaBlIiHHS
0T cucremamm, mo Moxe OOMEXKYBaTH iXHIO 3[ATHICTh JO BIPOBADKEHHS IIi€l
TexHosorii. ToMy BUHHMKae moTpeba y JOCTYNMHHX, JIETKO BIPOBA)KYBaHHMX Ta
eheKTUBHUX  pimeHHsAX, gki  jgo3Boaarb  MCII  30inpmryBatd  CBOIO
KOHKYPEHTOCIPOMOKHICTh Ta pO3BUBATH CB1i O13HEC.

3. IMonsatrs Self-Hosted Open-Source IoT [Tnardopm

Self-hosted open-source IoT miatdhopMu - 1e CHUCTEMH, SKi JO3BOJISIOTH
KOpHCTyBayaM CaMOCTIHHO pos3MilryBatu Ta ympasiitd [oT iHpacTpykTypoto,
BUKOPUCTOBYIOUM BinkpuTuii Buxigauid kox [3]. Taki miuardopmu Hamarore MCII
OUIBIIY THYYKICTh Ta KOHTPOJb HaJ 1HTErpauiero Ta ynpasiiHHAM |0T mpuctposmu
Ta 1aHuMH [4]. BoHH BiAPI3HSIOTHCS BiJl XMapHUX PIlICHb, OCKIJILKH HE BUMAararmTh
3aJTy4eHHsI 30BHILIHIX MOCTaYaIbHUKIB JIJISl PO3MIIICHHS Ta 00pOOKU JaHUX.

Jns Manmux Ta CcepelHiX IMMANMPUEMCTB CaMOCTIMHUN KOHTpoiab Ham 0T
maThopMaMu € KPUTUYHUM aCIEKTOM, OCOOJMBO 3 OISy Ha O€3MeKy JaHuX.
CamocrTiitno po3miiieHi mwiatdopmu Aarotb MCII MOXIIMBICTh BCTAHOBIIIOBATU CBOI
BJIACHI MPOTOKOJM O€3MEKH Ta KOHTPOJIIOBATH JAOCTYN JO YYTIUBOI 1H(opMaIrii, 1o
3MEHIIIY€ pU3UK 30BHIMIHIX KiOepaTak Ta BUTOKY JaHUX.

KnrouoBi ocobmuBocti self-hosted open-source IoT mmardpopm mms MCIT
BKJIIOYAIOTh!

- I'myukicte Ta wmacmTaboBaHicTh: [lmargopmu  nospossrore MCII
ajantyBaTHCs A0 3MiH y Oi3Hec-mpouecax Ta MmacmradyBatu [oT pimenHs 3a
moTpedamu.

- [nTerpamiiina cymicHiCTh: BiakpuTuii BHUXIIHUW KOJ  CHPOUILYE
IHTErpallifo 3 IHITUMU CUCTEMaMHU Ta TPUCTPOSMHU.

- 3HM>KEeHHS BUTpaT: BicyTHICT, a0OHEHTCHKOI MJIATH 32 XMapHI CEPBICH
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nornomarae 3Hu3uTH BuTpatu st MCIL

- CoinpHOTa Ta MIATPUMKA: AKTHBHI CIIJTBHOTH PO3POOHUKIB Ta
KOPHUCTYBadiB HAIalOTh MIATPUMKY Ta CIHPHUSIOTH OHOBIEHHIO Ta IMOJIMIIECHHIO
mwiatopm.

Apxitektypa self-hosted [oT pimens Moxke OyTH TOCUTH MPOCTO, OCOOIMBO
muist MeHiux npoekTiB 1 MCII. Bona ckiiajaeThcsi 3 HACTYITHUX KOMIIOHEHTIB:

- Cencopu a6o IoT mpuctpoi: ®izuuni mpuctpoi s 300py JaHUX 3
HaBKOJIMIITHHOTO CEPEIOBHUIIIA.

- CepBep abo xoct: Komm'torep abo MiHi-cepBep sl MpUiMaHHS Ta
00pOOKHU JTaHUX.

- [Tpomixkni mpuctpoi abo nwuto3u: Ilpuctpoi nns 300py Ta mepenadi
JaHUX Ha cepBep uepe3 Oe3mneyHe 3'¢ THaHHS.

Jl1st kpatoro po3yMiHHsI CTpyKTypu Ta KoMroHeHTiB self-hosted IoT pimiens,
JaBaiiTe po3IJISIHEMO TUIIOBY apXiTekTypy (puc. 1). Llg apxiTekTypa BKtouae B cede
OCHOBHI €JIEMEHTH Ta iX B3a€EMO3B'SI30K, IKi BUKOPUCTOBYIOThCS AJIsl 300py, 00pOOKH

Ta nepenaayl qaHux B cuctemi loT.

LAN USB/UART

LoRa/ZigBee
- Broker
WiFi iFi

Bluetooth Bluetooth
Broker Broker

ZigBee

SlECIEENS

Puc. 1. TunoBa apxirexrypa BcranoByiennsi self-hosted 10T pimennst

4. TlopiBasuibanii Anani3 [oT [Tnardgopm

VY 11poMy po3/iii BUKOHYETHCA TIMOOKHM TMOPIBHUIBHUN aHami3 pizHux [oT
maTopM, sIKi BUKOPUCTOBYIOTHCS B MajoMy Ta cepelHboMy Oi3Heci. Bxitouarouu

sk self-hosted open-source, Tak i xMapHi miarGopMu, Iel aHali3 Mae Ha METi

192



OLIIHUTU iXHI KJIIOYOBI XapaKTEPUCTUKHU, TaKl SK THYYKICTb, MacCIITa0OBaHICTb,
0e3meKy J1aHuX, a TAKOX CYMICHICTb 3 PI3HUMH NMPOTOKOJIaMu Ta ipuctposmu [5]. Le
JI03BOJIUTh KOPHUCTYBauaM 3pOOUTH OOTPYHTOBaHMM BHOIp IIaTHOPMHU, BUXOASIUH 3
iXHIX YHIKaJIbHUX TOTPEO.

[lepma Tabmuisg (Tabia. 1) CKOHIIGHTpOBaHA HAa OCHOBHHUX IlapaMeTpax
m1aTdopM, 110 BKIIOYAIOTh MATPUMKY BIAKPUTOTO KOy, MOMKIMBICTh CAMOCTIMHOTO
PO3MIIIEHHS, @ TAKOXK OIIHKY THYYKOCT1, MacIITA0OBAaHOCTI Ta 3aXuCcTy AaHuX [6]. i
napaMeTpH € BaXJIMBUMHU JIJISl BU3HAUCHHS 3arajibHOi MPUAATHOCTI Tutatdopmu aist

KOHKPETHHX O13HEeC-3a/1a4.

Taoauns 1
IHopiBasinas OcHoBuux Ilapamerpis

[Tnatdopma Bigkputuii | Camocriitne | ['Hyu- Macmra6o- 3axucT

Kox Posmimiends | KicTh BaHICTh Jlannx
Home Assistant Tak Tak Bucoka Cepenus Bucoknii
OpenHAB Tak Tak Bucoka Bucoka Bucoxkwnii
AWS loT Core Hi Hi Bucoka Bucoka Bucoxkuit
Google Cloud Hi Hi Bucoka Bucoka Bucoxuii

loT

Azure loT Hi Hi Bucoka Bucoka Bucoxkmnii
IBM Watson loT Hi Hi Bucoka Bucoka Bucoxkunii

Jnst KOXKHOI 3 PO3MMSHYTHUX IUIATGOPM HAJAETHCS MOPIBHSIBHUN  OTJIS
HiATPUMYBAHUX TPOTOKOJIIB 3B'sI3Ky (Tabn. 2). Bu3HaYeHHsS HAsBHOCTI pPI3HUX
MPOTOKOIIB € KJIOYOBUM I OI[IHIOBaHHS CYMICHOCTI MIaTGOPMHU 3 IIMPOKUM

cnektpoM |0T oGnagHanHs Ta NPUCTPOIB [7].

Taoauus 2
IopiBusnua IlinTpumyBanux Ilporoko.iis
[Tnatdopma Wi-Fi Bluetooth ZigBee LoRaWAN
Home Assistant Tax Tax Tax Tax
OpenHAB Tak Tak Tak Hi
AWS loT Core Tak Tak Hi Tak
Google Cloud loT Tax Tax Hi Tax
Azure loT Tax Tak Tak Tak
IBM Watson loT Tak Tak Hi Tak
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BucHoBok

V it crarTi MU npoaHanizyBanu BukopuctanHs self-hosted open-source loT
mwiatdopm st MCII ta BU3Haunmy, Mo 11 miatGopMu MarOTh 3HAYHUN MOTEHITiAT
IUIA  TOMiMmIeHHs e(QeKTUBHOCTI Oi3HEC-TpOIeCiB Ta PO3BUTKY I1HHOBaIii. Mu
BUSIBUJIM, 110 CAMOCTIMHUN KOHTpPOJIb, €KOHOMIUHI IIepeBard Ta CIIeliali30BaHi
¢byHKuii poOnsaTh ix mpuBadbiuBuMu BuOOpoM juist MCII y pizHux ramyssx. OaHak
BOKJIMBO TaKOXX BpPAaxXxOBYBaTHM IHTAHHS OE3MEKM Ta MAaCIITa0OBAaHOCTI TIpH
BIIPOBAPKCHH1 TaKUX PIIIEHb.

Kirouosi BucHoBku: Self-hosted open-source IoT mmardhopmu BiIKpUBarOTH
HOBI MoxJiuBocTi ana MCII y uudposiii  Tpancdopmarii Ta onTuUMIizamii
013Hec-TpolieciB. BaxnmuBumu nepeBaramu 1iux miat@opM € caMOCTIHHUN KOHTPOJIb,
€KOHOMIYHICTh Ta MOXJIMBICTh CIEI1aJ1I30BAHOT0 BUKOPUCTAHHS JJIsI PI3HUX TaTy3eil.
JIJisi ToAaNbIIoT0 PO3BUTKY IHMX PIllIEHb HEOOXITHO 3BEpPTaTH yBary Ha MUTaHHS
Oe3rekr Ta MaciTabOBaHOCTI, a TaK0X PO3BUBATH CHUIBHOTY Ta MIATPUMKY
KOPHUCTYBaviB.

[Insxu MO bIIOTO PO3BUTKY:

VY Mail0yTHhOMY CIHiJi aKTUBHO JAOCHII)KYBAaTH MOKIJIMBOCTI 3aCTOCYBAHHS
IHIIAX BIJKPUTHX TEXHOJOTIH, TaKUX SK OJOKYCHH Ta INTYYHUM IHTENEKT, IS
niaBuiieHas epextuBHocTi self-hosted open-source IoT maTdopm. Takox BaXkIMBO
3a0e3ne4YnTH OUTbII MPOCTUH IHTErpaliio Ta PO3LMUPEHHS (PYHKIIOHAIBHOCTI IUX

miaTdopm 11 3a70BoJieHHs 3pocTatounx motped MCII B ranmysi [nTepHeTy peueil.
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AHoTanisi: B cTaTTi BUKJIaeHU pe3yibTaTH AOCTIHDKEHHS KyTa AKKepMaHa
TOHOYHOTO aBTOMOOLIs. ['OHOYHI aBTOMOOLIl, CTBOPEHI HE [JIsl NEPEBE3CHHS
MacaXUpiB, a JJIg 3MaraHb, JJis 3'SCyBaHHSA TEXHIYHUX MO>KJIMBOCTEM aBTOMOOLISA 1
fioro BOJiHHA. ['OHKM BHMararOTh BiJ] TaKMX aBTOMOOUIIB BHMCOKY IIBHIKICTbH 1
KEpOBaHICTh. | 'OHOUHI aBTOMOOLI1 MarOTh OLIBIIY MOTY>XHICTh JBUTYHA 1 HEBEJIUKY
Bary. BoHM MOXYTbh IIBHJIKO MMPUCKOPIOBATUCS, & TAKOXK CTIHKO MPOXOJIUTH Bipaxi.

KirouoBi cjioBa: roHOUHMI aBTOMOO1Ib, Ky30B, KapKac, KyT AKKepMaHa.

ABTOMOOLTI 17151 APiPTY

['oHOYHI aBTOMOOWII BUITYCKAIOTHCS K CHOPTUBHUMH MIAPO3AUIAMHA BEIUKUX
aBTOOY/IBEIEHUX KOHIIEpHIB (sik, Hanpukiaa, AMG y xonnepry Daimler-Benz), tak
1 HEBEJIMKMMU TPUBATHUMU KOMIAHIAMH abo0, CTBOPEHUMHU HJisi TOOYJAO0BH
OJIHIET-€IMHOT Mojieni. SIK mpaBuiIo, Taki KOMIaH1i KOHCTPYIOIOTh Ky30B aBTOMOO1JI,
JesiKi HOro By3JIM, @ HAaBaXKJIMBIITY 1 CKJIAJHY Y BUPOOHUIITBI YACTUHY — JBUTYH - IM
MOCTa4Yal0Th BEJIMKI aBTOOY 1IBEJIbHI (PIpMHU.

HaiiyacTiie roHouHi aBTOMOOLIl 4epe3 pO3BUHEHY aepOAMHAMIKY 1 OLIbII
YinKi MIUHW, 0 TPsAMIA MalOTh MaKCHUMAaJlbHY IMBHUJIKICTh HIDKYE, HDK X CepiiiHi

KoJieTu. AJjie 1€ 3 JIMIIKOM KOMIIEHCYEThCSl IIBUJKICTIO B TMOBOPOTAaxX, 1, OTXKE,
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CepeIHs MBUJIKICTh HA KOJII Y TOHOYHOTO aBTOMOO1Is HabaraTo Bue [ 1].

Hpudt — TexHika MNPOXOKEHHS TMOBOPOTIB 1 BHJ aBTOCIOPTY, WIO
XapaKTEPU3YIOTHCS MPOXOKEHHSIM MMOBOPOTIB 3 HABMUCHUM 3PHMBOM MPOBITHOI OCI 1
MpOXiJ y KEpOBAaHOMY 3aHOCI HA MAaKCHUMAaJIbHO MOKJIMBIHN AJisi yTpUMaHHS Ha Tpaci
KyTa IIBUJKOCTI, 1110 BUMAararTh BiJ aBTOMOO1IS HASBHOCTI 3aHBO1 TATOBO-KOB3HOT
oci (MOXHa TaKOX BHUKOHYBaTH Ha IOBHOMY IMpHBOMi). Y OLIBIIOCTI BUMAJAKIB
BUKOPUCTaHHA TaKOTr0 3aHOCYy € HE HaWMIBHIIIMM CIOCOOOM MPOXOIKEHHS
MOBOPOTIB, ajie¢ TOCUTh €PEKTHUM 1 BUAOBHUIIHUM. 3MaraHHsi OBUHHI IIPOBOIUTHUCS
Ha acdanbsTi 260 Ha THOAY. B yKpaiHCBKii MOBI Tak0XK BHKOPHUCTOBYETHCS TEPMiH
«KEPOBAHMI 3aHOCY 1 3yCTPIYAETHCS CIIOBO «IPUPTUHTY.

[e#t cnopt 3apoauBcs B AmnoHii, a 3roJJoM OTpUMAB LIUPOKE MOIIMPEHHS 1 B
IHIIMX KpaiHax. IcCHye 1Ba TUINM 3ai3/11B: OJMHOYHI Ta napHi. [lepeMoxkenb 3a3Buyai
BU3HAYAETHCS B JCKUIBKOX 3ai3fgax. Y OJMHOYHMX 3ai3flax Cy/IJi HapaxoBYIOTb
TOHIIMKY MEBHY KUIBKICTh OYOK, 3aJIKHO B1Jl IIBUIKOCTI, TPAEKTOPII, KyTa 3aHOCY Ta
BUJIOBHUINHOCTI 3ai3Ay B IloMy. Y MapHHX 3ai3gax MNeplInii y4acHUK IOBHHEH
MpoiXaTh OIIHIOBaHY JUISHKY BIAMOBIAHO JO 3aBAaHHSA (Haiyacrimie 10
MaKCUMAJIbHO TMPAaBWIBHIA TPAEKTOpIi), 3aBJaHHSIM JPYroro y4dacHUKa € SIKOMOra
CWIbHIIIE HAOIM3UTHCS 1O CBOTO CYyNMEpHUKA TMiJ Yac PyXy B 3aHOCI, poOUTH
CUHXPOHHI mepekyianku. JlJis BU3HAYECHHS TEPEMOXISl MPOBOIATH JBa 3ai31d, Y
ApyroMmy 3ai3fl mpaBuia Tl Xk, ajie CYNEPHUKU MIHAIOTHCS MicusaMu. [lepemorxiiem €
TOM MUIOT, SIKMA TpoixaB OJMKYe Ta HaMKpamie y 3ai3mi, A¢ BiH Ha3JgoraHsB
cynepHuka. Takox, sKIo oOujaBa 3ai3gu Oyau Oe3IoraHHUMH, a00 KUIBKICTh
MOMMUJIOK 000X MIJIOTIB CYMapHO OJHAKOBA, CYJIl MOKYTh PU3HAYUTHU JTOJATKOBUN
3ai3/, B IKOMY 1 TOBHHEH BU3HAYUTHUCS TIEPEMOKEIIb.

UDC (United Drift Challenge) — 3maranns B auctumiini «IpudT», cratyc
«Yemmionat Ykpainu» [2].

Kyt Axkkepmana

[TpuanmMn AKkepMaHa BHU3HA4Ya€ TEOMETPIl0 PYyJIHLOBOTO YIPAaBIIHHSI, SKa
3aCTOCOBYETHCS JJISI TPAHCIOPTHUX 3ac00iB, 3 METOI 3a0e3MeUeHHs KOPEKTHOTO

KyTa IOBOPOTY PYJIbOBUX KOJIC MPHU MPOXOIKEHHI MOBOPOTY ab0 KpuBoi [3].
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Pynonbd AxkepMaH BiqoMHii po3pOOKOI0 MPUHLHUITY BUKOPHUCTAHHS MOXUIHX
PYJABOBUX BaXKeNiB, SIKUH YCyBa€ IO MpoOIeMy pyJIbOBOTO YIPABIIHHSA B
TPaHCHOPTHUX 3acobax. PucyHok 300paxye aBTOMOOiTB, IO #Ie uyepe3 MOBOPOT

Heckinuenanit (Puc. 1).

Puc. 1 — ABTOMO0iJIb 1110 IPOXOAUTH NMOBOPOT.

YepBoHI JiHIT 300paxyrOTh IUISAX, 10 SKOMY PyXarOThCs Kojeca. BHyTpiniHi
KoJieca aBTOMOOLIIS CITIIYIOTh 10 KOy MEHILIOTO JiaMeTpy, HiK 30BHIIIHI KoJeca.

Skio o6uaBa Kojeca MOBEPHEHI HA OJHAKOBY BEJIMYMHY, BHYTPIIIHE KOJIECO
Oynme ckpedtu mo mopo3i (Oyzae koB3aTh OOKOM) 1 3HMDKYBaTUME €(EKTHBHICTH
pyiboBOTO ympaBimiHHs. lle KoB3aHHS Kolieca, SIKE TaKOXK CTBOPIOE HEOaKaHMIA
HarpiB 1 3HOC KoJyieca, MOe OyTH yCYHEHa 3a JOMOMOIOI0 MOBOPOTY BHYTPIIIHBOIO
KoJieca Ha OUThIIUHI KYT, HIXK KYT IMTOBOPOTY 30BHIITHLOTO Kosieca (Puc. 2).

—_—

Ro
Ri
Puc. 2 — Po3ramyBaHHS KOJIiC B IOBOPOTI
Buytpimuiii paxgiyc (Ri) 1 3oBnimHiA pamiyc (R0) 3amexarts Bif psay

(akTOopiB, BKIIOYAIOUX IIUPUHY aBTOMOO1IA 1 KPYTU3HY MOBOPOTY, AKUN 30MpaeThCs
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MPOUTH aBTOMOOLIT.

OTxe, BEIWYMHHM KyTiB BaXXEIIB HE BU3HAYAIOTHCS MMM JIHISIMUA, BOHH
BU3HAYAIOTHCS B1JICTaHIMM, MOKa3aHUMHU y BapiaHTax "30uibimenuit”, "3meHmenuit" i
"Tounuil kKyT AkkepmaHa" B pylbOBOMY ympaBiiHHi. Lle 4acTo BxKUBaHI TEpPMiHU B
CIIOPTUBHOMY MOJIETIOBaHHI 1 BOHU BIHOCSATHCS JIO BETUYMHU PI3HUII B KyTaX KOJIC
1010 TOYHOI reoOMeTpii KyTa AKKepMaHa B pPyJb0BOMY YIIPaBIiHHI.

Tounuit KkyT AKKepMaHa - HYJbOBE CXOKEHHS MPH MOBOPOTI («HYIHOBHUII»

Axkepman) (Puc.3).

Puc. 3 — Tounnii KyT AKKepMaHa

Touna reomerpis Kyra AKKepMaHa B pPyJIbOBOMY YIPaBIiHHI BU3HAYA€THCA
HaXWIOM pYJbOBUX BaXENIB TAKUM YHMHOM, 00 JiHIi, NMPOBEAEHI Yepe3 BICh
MOBOPOTY KoJIeca 1 MIAPHIP PYJTLOBOTO BAXKENS, IEPETUHAINUCS B IIEHTPI JiHIT 3a1HBOT
oci. Tak sk ne 3a0e3neuye TOYHY TEOMETPI0 KyTa AKKEpMaHa B pPYJIbOBOMY
VOpaBIiHHI, TO B 1bOMY BHNAJAKYy BIJCYTHIA 3MIHAa KyTa CXOJDKEHHS Ha
BHYTPIIIHHOMY KOJIEC1 (HaIpsIMOK KoJieca 301raeThCsl 3 HAPSIMKOM OKPY>KHOCT1), 1110
MOKHa TOOAYUTH HAa MATIOHKY. Y HaJlalUTyBaHHI PYJIbOBOTO YIPaBJIIHHS MOXE OyTH
BUKOPUCTAHUN 30UTBIICHUA KyT AKKEpMaHa, IO BKIIOYA€ B ceOE peryiroBaHHS
MOJIOKEHHS IAPHIPIB PYIHOBUX BaKEIIB, 1100 JIiHI1, TPOBEEHI Yepe3 BiCh TOBOPOTY
Kojeca 1 IIapHIp pPyJIbOBOTO Ba)elss, MEPETHYIHCS Mepel HEHTPOM 3aaHbOi oci

(Puc. 4).

Puc. 4 — 30inbmIeHnid KyT AKKepMaHa
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Taka reomeTpis pPYJALOBOTO YIPABITIHHS JO3BOJISIE JOCATTH 301IBIIEHOTO
KYTOBOTO PO3XO/KCHHSI MK TIOBEPHEHUMH KOJIECaMH, 1110 MPU3BOAHUTH JI0 TOTO, IO
BHYTPIIIIHE KOJIECO HAMAraeThCs CIIAYBAaTU MO KOJIY MEHIIOro AlaMeTpy, HIXK 11e Ma€e
Miclle B JAIMCHOCTI. Y HajamTyBaHHI pYJIbOBOTO YIPaBIIHHA MOXe OyTu
BUKOPUCTAHUN 3MEHIICHUH KyT AKKEpMaHa, 110 BKJIIOYAE B ceOe peryiroBaHHS
MIOJIOXKEHHSI IIApHIPIB PYJILOBUX BaXKeiB, 100 JIiHIi, MPOBEICH] Yepe3 BiCh MOBOPOTY
KoJieca 1 IMapHIp PyJIhOBOTO BaKEMs, MEPETHYJIHCS I03aay IEHTPY 3aIHbOI OCi
(Puc. 5). Taka reoMeTpis pyJbOBOIO YIPABIIHHS JO3BOJSE JOCATTH 3HUKEHOTO
KYTOBOTO PO3XO/KCHHSI MK MIOBEPHEHUMH KOJIECaAMH, 1110 MPU3BOAHUTH JI0 TOTO, IO
BHYTPIIIHE KOJIECO HAMAraeThCs CIIIYBAaTU MO KOy OLIBIIOrO AlaMeTpa, HIXK L€ Ma€e
Micie B AificHocTi. B po6oTi Oys0 BUKOHAaHI JOCHIKEHHS 3 aBToMOoOuIeM BMW-3
cepii E30 coupe mns migroroBkm y 3maranHsx 3 UDC. B xomi pobGotu Oyio
PO3IIIIHYTO PYJhOBE ympaBHIHHA. [lo pesynpTaTaM po3paxyHKiB Oyiu BUOpaHHI
KOMIUIEKTYtoul. JlJie  pyJabOBOTO  YNpaBIiHHS: CHOPTHUBHI BaXKWJl KOMIIAHI]
«Wisefaby, pynsoBa petika Big aBTomoOiist BMW-3 cepii E36, moBopoTHi Kynaku
BMW:-3 cepii E36, pynboBi TATH — npsiMmi.
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Y]IK 68.004.55
PO3POBKA MPEJICTABHUIILKOT'O CANTY
JUISI TIPOMHUCJIOBOTO MIIIMTPUEMCTBA

Meabnuk borgan Kupusiosu4

K.T.H., JIOIICHT

Koryt Mapis IlerpiBHa,

ACUCTEHT

Crpoubkuii AApociaaB bornanosuy
MaricTp

JIbBIBCHKHMIA HallIOHATBLHUN YHIBEPCUTET
iMeH1 [Bana ®panka

M. JIbBIB, YKpaiHa

AHoTtanisi. CTaTTIO NPUCBSIYEHO PO3POOII MPEICTABHUIIBKOTO CAaNUTy Majioro
MIAIPUEMCTBA. 3’SICOBAHO €Tany po3poOKu caiiTy. BusHaueHo Horo iHpopMaiiiHy
apxiTektypy 1 ¢yHKIioHan. OnucaHO peXUMH pPOOOTH 3 CalTOM, 3O0BHINIHIO
peajizaliito Horo CTopiHok. J[aHO MOSCHEHHS JI0 MpOorpaMHOi peari3aliii.

KurouoBi ciioBa: caiit, iHpopMalliiiHa apXiTeKTypa, IPOrpaMHUN KO, KITIEHT,

M1ITPUEMCTBO.

VY cyuacHoMy iHGOpMaIIMHOMY CYCHIIBCTBI OyAb-SIKMH CIOXWBA4 TUX YU
IHIIMX TOBApiB YW TOCIYT, MEPII HIK KYNMUTU MEBHUI TOBAp YU OTPUMATH TIEBHY
MOCJYTYy, CKOPIII 3a BCE, 3aX0ue O3HAMOMMTHUCA 3 IXHIMU XapakTepucTukamu. [[is
LbOTO BIH 3BEPHUTHCS /10 MOIIYKOBOI cucTteMu B IHTepHeti. Came y 1iil rimoOanbHIN
MepexKi JIFM HaWvyacTille MIyKalTh IiKaBy 1 KOPUCHY Uil HUX iH(Dopmartiito. Tomy
MIJIMPUEMCTBO, sIK€ Oa)kae 00 HOro ToBap YW MOCIyra Kpamie MNpoJiaBajucs Ha
BIJINOBIIHOMY PHUHKY, MparHe mpoiH(GOpMYyBaTH CBOIiX MOTEHIIMHUX KIIEHTIB PO
BJIACHY Tpoaykiito dYepe3 [HTepHeT-cepBicu. KpiM TOro, kokHe MiANPUEMCTBO
MparHe CTBOPUTH Npo cede 1 MIATPUMYBAaTH TMO3UTUBHY pEMyTalilo y TOMY
PUHKOBOMY CEpENIOBHIIll, Y SKOMY BiH mpaiitoe. L{boMy cripusie po3noBCIOPKEHHS B

1H(pOopMaIIHUX Mepekax BIANOBIAHOT IHPopMaLii PO MiANPUEMCTBO.
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OTxe, IHCTPYMEHTH MEPEXHOI Npe3eHTaIlli AisUTbHOCTI MIAMPUEMCTBA € HUHI
BOXJIMBUM YMHHHUKOM MiABUIICHHS HOTO0 KOHKYPEHTOCIIPOMOXHOCTI 1 CTAIOCTI MOTO
po3BUTKY. TakuMm 1HCTPYMEHTOM 4YacTO BHCTYINAa€ MPEACTaBHUIBKUI cailT
MiANPUEMCTBA, Yepe3 SIKUW MOTCHIIMHUIA YM B)KE 3aIy4eHUN MOTrOo KIIEHT HE JIUIIe
oTpuMye 1H(MOpMAII0 MPO MIAIPUEMCTBO, ajie, 3a3BUYail, MOXKE HAIAroJAWTH 3
HIIMPUEMCTBOM BHTIJIHI 000M KOMyHIKarmii. TomMy CTBOpEHHs, MiATpUMKA 1
MOJICpHI3aIlisl TMPEACTABHUIIBKOTO CANTy € 1 Ie JOBIMA dac Oyae 3aIMIaThcs
aKTyaJbHOIO MPAKTUYHOIO 33/1a4€l0.

[IpencTaBHUIBKUN  CcalT, SAKWW, 3a3BUYald, pO3POONSIOTH [JII  Majoro
MIAIPUEMCTBA, Ma€ HEBEIMKI (YHKLUIOHAJIbHI MOJIMBOCTI y TMOPIBHAHHI 3
KOPIOPAaTUBHUM CalTOM. Y HbOMY MOJAIOTh JOKJIAJHUN OIMUC MOCIYT, HOpTQoIIio,
BIITYKH, BKa3ylOThb (OpMYy 3BOPOTHOrO 3B'SI3Ky, 4Yepe3 HbOro 3a0e3MeuyroTh
HAWIPOCTIIIl OHJIAWH KOMYHIKAIil 3 KJIIEHTaMH MiANPUEMCTBA. Y pasl HaJaHHS
MO>KJIMBOCTI KOPUCTYBauy CailTy BECTH Y€pe3 HbOTO J1aJOr, TAKUI CalT BITHOCATH
10 akTuBHUX. Konu »x 1oaaTkoBl PyHKIIIT CaliTy CTalOTh JOCTYITHUMH KOPHUCTYBay€eBl
JUIIe TICAS BIAMOBIAHOI peecTpaili KOpHUCTyBaya, TO KaXyTh, IO CalT €
HaIiBBIAKPUTHM.

PosrnsHeMo  mpoueaypy ~— CTBOpPEHHS — HaMIBBLAKPUTOTO,  AKTUBHOI'O
NPECTaBHUIBKOTO CalTy AJii MaJloro MPOMHCIOBOro mianpuemcrna. Jlo erarmis
po3poOKH BigHOCATH [1]: BHU3HAYEHHS TEMATHKU CaWTy 1 HWOro NPU3HAYCHHS,
po3po0Ka TEXHIYHOTO 3aBJIaHHS, MPOTOTUIYBAaHHS, MAaKETyBaHHA Ta PO3POOKH
An3aiiHy; BEpCTKa Ta MPOTrpaMyBaHHSI.

Ax npukman Bi3bMEMO po3poOKy cailty s mignpuemcta  130B
“ITonminmpecMaii’”, sike 3aiMa€TbCsi BUTOTOBJICHHSM PI3HUX BUPOOIB 3 TOJIIETUIICHY.
MeTor0 CTBOpEHHS CalTy AJIs IBOTO MIANPHUEMCTBA, SIKY BU3HAYAIOTh HAa MEPIIOMY
eTam po3poOKH, € OHJIAHH MpOINaryBaHHA CBO€i MPOAYKIIi 1 3abe3neueHHs
aBTOMATHU3aIlli MPOIIElypH 3aMOBJICHHS KJII€HTaMH BUOpaHMX ToBapiB. Ha mpyromy
eTamni CTBOPIOIOTh TEXHIYHE 3aBIAaHHS — OQIUIAHUNA TOKYMEHT B SIKOMY JI€TaJbHO,
YITKO 1 3PO3YMLJIO OMUCYIOTH [2]: CTPYKTYpy CaMTy: KUIbKICTh CTOPIHOK, PO3ILTIB,

KaTteropiii, OJIOKIB; BUMOTM JO JWU3alHYy: CTWJIb, KOJBOPOBY NaIITPy, LIPUPTH,
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npencTaBieHHs Tpadiku, KOHTEHT-TUIaH: (YHKIIOHAJbHE, Bi3yalbHE Ta TEKCTOBE
HANIOBHEHHSI, TEXHIYHI MOXJIMBOCTI: 0coOnmuBi abo momatkoBi ¢yskiii. Ha erami
NPOTOTUITYBaHHS, MAKETYBAaHHS Ta pO3POOKHU JIU3aliHy CTBOPIOIOTH MAKET Ha SKOMY
pa3oM 3 3aMOBHUKOM TIEPEBIPAIOTh KOHLEMII0O CalWTy 1 BHMOTH JIO0 CaWTy,
chopMynbOBaHI y TEXHIYHOMY 3aBAaHHI. ETam BepcTkH 1 mporpamyBaHHS
nependayae yMOBHUM TOJIJI MakeTy Ha YacTHHH, fKI Peai3yloTb OKpPEMO SIK
MPOrpaMHUM KOJ 1 HACTYIHE 00’ €THAHHS 3aIIPOrPaMOBAaHUX YaCTHH.

BiamnoBigHO 10 METH CTBOPEHHS CalTy BU3HAYAIOTh HOT0 MailOyTHIN KOHTEHT 1
¢ysakmionan. CalT TOBHHEH NPEACTABIATH NpoAyKuliro mignpueMctsa T130B
“IlominmpecMair”’, a came: TMOJIETUICHOBY IUIIBKY, IPOMHUCIOBI MOJIETUICHOBI
MaKeTH, IOJIeTUJICHOBI TPyOM, MOMETHUICHOBI MaKeTH JUI CMITTA. YCl BUIU
MPOJYKLIi BUPOOJSAIOTHCS 200 3 MEPBUHHOIL, a 00 3 BTOPUHHOI cupoBuHU. Kpim ToroO,
yepe3 callT KOpUCTyBayeBl MOTPIOHO HAJATH MOXKJIMBICTH BHOpaTH MOTPIOHI Homy
ToBapu 1 chopMyBaTH 3aMOBJIECHHs. Jl0MaTKOBUMH, aje Ba}JIMBUMH, (PYHKLISIMU
CalTy € peecTpalis 1 aBTeHTH (KIS KJIl€HTa TIANPUEMCTBA.

Jlnst BAamoro mpeCTaBlIEHHS MPOMYKIII MiANPUEMCTBA HEOOXITHO cepel
TUIMOBUX 1HQOPMALIMHUX apXITEKTyp calTy (lepapxiyHa, JiHIMHA, JepeBONOIiOHa,
koMmOiHoBaHa [3]) BuOparm Ty, sKa HaWOUIbIIEe BIAMNOBITAE 3aBAaHHIO 1
XapaKTEPUCTHUKAM KOHKPETHOro cauty. JUIsi npeAacTaBHULIBKOTO CaWTy Malioro
MIAIPUEMCTBA, SIKE BUPOOJIsie HEBEIMKUI aCOPTUMEHT TOBapiB 3a3BHYail BUOMPAIOThH
JepeBonoaiOHy apxiTekTypy. KoHTeHT Ha TakoMy caiiTi Moxke OyTH 3rpyroBaHUM 1
PO3MIIIEHUH Yy KUIBKOX PO3/1JIaxX 3 HEMTMOOKUM BKJIAJaHHAM Ha HEBEIUKIN KUIHKOCTI
CTOpIHOK. JIysl mepeciuHOro KOpHUCTyBauya, SIKUM € THIOBHM KIIEHT MiANPUEMCTBA,
CallT MOBMHEH MaTH 3pY4YHY 1 JIOTIYHY HaBIramio. 3 po3BUTKOM MiIMPHUEMCTBA Oy/e
BUHMKATU ToTpeda y TMpocTiii MaciraboBaHOCTI calTy. VYci Il O3HaKH €
XapaKTEPHUMH JIJIs1 AEPEBOIOAIOHOT apXITEKTYpH.

CaiiT MOBMHEH MPAIIOBAaTH y JBOX PEXXHMaX: PEKUMI MOTEHIIIHHOTO KITIEHTA
MIIIPUEMCTBA 1 PEXUMI akTyallbHOro kiieHTa (puc. 1). IloTeHwitHUM KII€EHTOM €
KOpPHCTYBad CailiTy, SAKUH Ma€ MOXJUBICTh O3HAWOMHUTHCS 3 MPOAYKLIEIO

MIAIPUEMCTBA 11 XapaKTepUCTUKAMHU. AKTyalbHUH KIIEHT JOJATKOBO OTPUMYE
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Harogy BHOpaTH 1 3ape3epByBaTH MOTPIOHUI oMy TOBap, chopMyBaTH BiIIOBIIHE
3aMOBJICHHS 1 30€perTu Iie 3aMOBJICHHS y 0a31 JaHux mianmpueMctsa. Jljis Toro, mob
MOTEHIIMHUN KJIIEHT CTaB aKTyaJlbHUM KIIEHTOM HEOOX1JTHO 3apeecTpyBatucs. Jlis
OTpUMaHHsS JOAATKOBHX MOCHyr (pe3epmallis TOBapy, (OpMyBaHHS 3aMOBJICHHS,

30€epeKCHHS 3aMOBJICHHS) aKTyaJIbHUI KIIIEHT MMOBUHEH aBTCHTH(IKYBaTHCS.

ABTeHTHDiKaLIA

Ieperasa nepeniky
TOBapiB

ITepersisia nepeiiky
TOBapiB

eperJisiji XapaKTepHCTHR
TOBapy

e3epBaLlifl
TOBA
30epexeHHst
3aMOBJICHHS

Sk s MOTEHIIMHOrO, TaK 1 JIS aKTyaJIbHOTO KJIIEHTIB AOCTyIHA I ojoBHA

Ieperasia xapakTepucTHK
TOBapy

AKTyaJbHUI
KJIEHT
IMoTenmiitnuii KIieHT

Puc. 1. Pexxumu podoTH cauty

CTOpIHKA cailTy, a Takox ctopinka [lomryk ta cropinka [Ipo Hac.

Uepes ['onoBHy cTOpiHKY (puc. 2) OyIb-SKHI KIIEHT MOXE O3HAMOMUTHUCA 31
3pa3kaMyd HaAWOUIBII TMOMYJSIPHUX TOBApiB, SKI BHUTOTOBIJISE MIANPUEMCTBO, Ta
MEepelTH Ha IHIIY HOCTYNHY oMy cTopiHKy. Ha ctopinui Ilomyk (puc. 3) Oyap-skuit
KJIIEHT, BUOPABIIIM BiJIMOBIIHY KaTETOPIIO0 TOBAPiB, O3HAMOMUTHUCS 3 YCIM TIEPETIKOM

TOBapIB 1I1€i KATEropii.

# noninpecmaw

L7

MoAiemuaexoBa noAiemuaeHoBa MaiBka

mpy6a gAs menaoi noAiemuaeHoBa MhiBka
nigaozu noaiemuaeHoBa

O6pamu

Puc. 2. I'o;10BHA CTOpPIHKA CAUTYy
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‘ Moainpecmaw

Nowyk npogykmi8

>

MaiBka
noAiemuaeHoBa

MaiBka
noaiemuaeHoBa

‘

2pH

Puc. 3. Cropinka IHomyk

Cropinka IIpo Hac gae 3Mory O3HaOMHTHCS 3 AISUIBHICTIO MIAIPUEMCTBA,
HOro ajapecor, pexXUMOM poOOTH, BHU3HAUMTH MHOTO MICIE3HAXO/)KEHHS Ha
iHTepakTHBHIN KapTi cepBicy Google Maps.

Jnst toro, mo0 OTpUMATH MOMJIMBICTb OTPUMATH JOJATKOBI TMOCIYTH
MOTCHIIIMHUN  KIIEHT TIOBMHEH  3apeeCcTPyBAaTHCh, HATOMICTh  aKTyaJIbHHUM
KIIIEHT - aBTeHTU(iKyBaTHcs. [Iponienypu peectpauii Ta aBTeHTU]IKALI] 1HILIIOIOTH
HaTUCKaHHAM KHonku OOpaTu Ha ['0y10BHIi cTopiHIl abo Ha cTopiuil [Tomryk.

Yepe3 cropinky Peectparis (puc. 4) NOTEHUIMHHWI KIIIEHT PEECTPYETHCH,
BKa3ylUHd CBO€ TPI3BHINE, 1M’s, aJpecy CBO€l EIEeKTPOHHOI TOMITH, HOMEP
KOHTaKTHOTO TeNeoHy, MapoJib JIJIsl aBTeHTU(DIKaIlll, a TAKOXK 3aBaHTAXKYIOUN (Haiii 3
300pak€HHSIM BJIaCHOTO aBaTtapy. Yepe3 cropiHky ABTeHTHdIKalis (puc. 5)
aKTyaJbHUI KIIIEHT aBTEHTU(DIKYETHCS BKA3YIOUU aJIpeCy CBOEI €EKTPOHHOI MOIITH 1

napoJib aBTeHTU]IKAIIIi.

6 3apsecmpySamucns

3apeccmpyBamuca

Puc. 4. Cropinka Peectpauis
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M noninpecraw

Puc. 5. Cropinka ABrenTHdikaunis

ABTeHTU(]IKOBAaHUN aKTyaJdbHUM KIIEHT OOHMpAarOYM TOW YM IHIIUA TOBap
pe3epBye HOro y BipTyaldbHOMY KOMUKY. JIOCTYIT 10 IIbOTO KOIIMKA BiH OTPUMYE
yepe3 cTopiHky Kommk (puc. 6). 3a 10mMoOMOror Ii€i CTOPIHKH KIIEHT MOXKe
MaHIIyJIIOBATH 3ape3ePBOBAHUMHU TOBapaMM (3MIHIOBATH KUIBKICTh OJIMHUIIb TOBAPY
YU BIJIMOBUTHUCS BIJ[ 3ap€3€pBOBAHOTO TOBAPY), a TAKOX AKTUBIZYBaTH MPOUEAYPY
dbopmyBaHHs 3amMoBieHH. L[ mponeaypa peanizyeTbCsi uepe3 CTOPIHKY 3aMOBIICHHS
(puc. 7). Iicna 3aBepiieHHs i€l mpoueaypu copMoBaHe 3aMOBJIEHHS (DIKCYEThCA Y

0a3i TaHuX MiANPUEMCTBA.

‘ Moainpecmaw

Kowuk @&

0O6pani moBapu

Tpy6a noriemuaenoBa gas menact nigaozu

MaiBka noalemuaenoBa Remove

Puc. 6. Cropinka Kommnk

dl noninpecmaw @ vk Kowwk

3amoBaennn W

Bawi 3am0BAeHHs

Puc. 7. Cropinka 3amMoOBJIeHHSA

VY pesynbTaTi BEPCTKH caliTy OYB MNpOrpaMHO peai30BaHUNA MPOEKT Mif
Ha3Boto PIPES. MoBoro a1 HamucaHHs MpOorpaMHOro Koy Bubpano JavaScript. [l

peanizaiii MPOEKTY BHUKOPUCTAHO HHU3KY I1HCTPYMEHTAJILHUX 3aco0iB, a came:
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¢dpeiimBopkn — React (mis HamucaHHs OCHOBHOI wacthHU komy), Node.js (mms
peamizaiiii cepBepHOi YaCTHMHHW CaWTy, /¢ PO3MIMIeHO 0a3y AaHUX MiIIPHEMCTBA),
Next.js (s ctBopenns API, skuit 3a6e3reuye B3aeMOJIi10 KIIEHTCHKOI 1 CepBEPHOT
yactuau caity); CYBJl ans ynpasninus 6azoro manux MongoDB; cepenosuiie
po3pooku WebStorm.

Ha puc. 8 nonano crpykrypy npoekty PIPES.

Jlo ckay mpOEKTY BXOATH TaKi €JI€MEHTH:

— node_modules — mupekTopis, ae 30epiraloTbess HEOOXIAHI IS MPOEKTY
Moy pperiMBOKy node.js;

— public — ngupekTopis, WO MicTUTh yci Gainm s 3arajabHOTO
BUKOPUCTAaHHA Ul yCIX MOAYJIB NpPOeKTy. TakoK came y Iiil mamii po3MiIIeHO

jJorotunu caity 1 index.html — ronoBuuit daiin npoekty ans 6paysepa;

> public

src/app
about
api
cart
components
contact
containers
create
HOC
img
lib
login
models
profile

search

service

globals.css

IS layout.js

Puc. 8. Crpykrypa npoekry PIPES

— y CEKIIii MPOEKTY Src/app € Taki CKIAI0BI:

v' about — micTuTh iporpamuunii kox cropinku I1po Hac;

v api — 30epirae maHi mpo 3B’SA30K MK CTOpiHKaMH, 0a3010 JaHUX Ta
CEpBEPOM;

v’ cart — MicTHTB IporpaMHmii Ko cTopinku Komwk;
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v/ components — 30epirae mporpaMHMil KOJ OKpPEMHX KOMIIOHEHTIB Ha
CTOpIHIII, 30KpeMa: HaBiraiiiiHa aHeb, KHOIIKH, €JIEMEHTH PsKa HA3BH;

v Img — aupeKTopis, 1110 30epirae 300pakeHH;

v lib — wmictuTe maHi mpo TpomHCaHi 3B’SI3KM MiX KJIIEHTCHKOIO Ta
CEpBEPHOIO YaCTHHAMU;

v login — wmicTuTh mnporpamMHMii KOJ CTOpiHKH ABTeHTH(IKAIs Ta
Peectparris;

v models — aupekropis s 30epexkeHHs (aiiaiB, MmO 3a0e3MeYyIoTh
3B'SI30K 3 CYyTHOCTSIMH, BU3HAUCHUMU y 0a31 JaHUX;

v' profile — 36epirae nporpamuuii Koz ONUCY Ta AaHi PO KIE€HTIB;

v’ search — mictuts nporpamumii Ko ctopinku [Tomyxk;

v’ service — auMpekTopis, B sKi 30epiraroThcs (aiiam, mo 3a0e3MeuyoTh
Oe3repebiitHuil 3B 30K 13 CEPBEPOM.

Cexkmist mpoekTy global.css — BU3Ha4a€e T1o0aNbHUN CTHIIb I YCIX CTOPIHOK
Caury.

VY aitni layout.js mpomucaHi NUISIXH 10 yCiX CTOpIHOK caiTy. Uepe3 HbOTO
B1I0YyBA€THCS HaBIrauis No caity. BrnpoBapkeHHsT pO3pO0JIEHOTO CallTy MOJIETIIUTD
MIIIPUEMCTBY TPOCYBaHHSI CBOET MPOIYKII HA PUHKY MOJIETUIIEHOBUX BHUPOOIB,
MOKPAIIUTh HOTO IMIJK. Y pasi JOMOBHEHHS CalTy 1HIMMMH (QYHKIISIMU, HATPUKJIIA],
(GyHKLISIMU OHJIAH OQOpPMIIEHHS 1 CIJIaTH PaxyHKIB 3a 3aMOBJIEHHUW TOBap, KWOro
BapTO IHTETPYBATH Y KOPIIOPATUBHY 1H(MOPMAIIHY CUCTEMY T1ITPUEMCTBA.

CIIMCOK JIITEPATYPH

1.  Eramm ctBopenHs BeO caiitiB. WebTune. https://webtune.com.ua/statti/
web-rozrobka/etapy-stvorennya-veb-sajtiv/#id3

2. I'pomoB O. Eranu ctBopenHs caiftiB. Weblium. https://ua.weblium.com-
/blog/etapi-stvorennya-sajtiv

3. CTpyKTypHu cailTy: sk BUOMpATH HaAWKpaIiuil BapiaHT JIJIs BAIIoro BeO-
npoekty. COI. https://coi.ua/blog/Chc/Website-Structures-How-to-Choose-the-Best-
Option-for-Your-Web-Project
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VJIK 004.93
JOCJILIKEHHS MOKJIMBOCTI BUKOPUCTAHHSI METO/IIB
KOHTEKCTHOI KJACHU®IKAIII BIIEO
Y BIBHEC-AHAJII3I TA B PEIH)KUHIPUHTY

Hosiuonoxk Mapis CepriiBHa,

acripaHT

Mamradgip Cepriii Boroanumuposuy,

1. T. H., Ipod.

XapKiBCbKUI HAllIOHAIBHUN YHIBEPCUTET PaiOeIEKTPOHIKH,
M. XapkiB, YKpaina

AHoTtanisi: Y poOOTI pO3MISIHYTO MOXJIMBOCTI BHUKOPHCTAHHS METOMAIB
KOHTEKCTHOI kJjacu@ikaiii Bieo I BUPIMICHHS 3ajad Oi3Hec-aHaizy Ta
peikuHipuHry.  I[IpoaHanizoBaHO  CTaH  PO3BUTKY  METOJIIB  KOHTEKCTHOI
Kiacudikarii, MOXIJIMBOCTI Cy4aCHUX MOJIENel aHai3y Bijeo. Bunineno rpynu 3agau
PEIHXKUHIPUHTY, PIIICHHS SKUX MOXYTb OyTH aBTOMAaTH30BaHI 3aBJSKH OTPUMAHHIO
HeoOxiaHoi 1H(opMalii 3 Kamep BigeocnocTepekeHHs. I[lokazaHo 3aleXHICTh
3ICKHICTD MK JOCIIDKYBAaHUMH JIaHWUMH, iX 3aCTOCOBAHICTIO JIJII METOJIB
O13Hec-aHaNI3y Ta PEIHKUHIPUHTY, chepaMu 3aCTOCYBaHHS OTPUMAHOTO aHaII3y Ta
METOJaMH  KOHTEKCTHO1  kiacu@ikaiii Bimeo. BwusBlieHO HEOOXITHICTH Y
KOHKpeTH3aIlii BUMOT JI0 METOJIB BiJleoKIacu@ikaIii moao iX 3aCTOCOBAHOCTI [0
BXIJIHUX JIaHUX Ta TMPOBEICHHI HEOOX1MHOI OOpOOKH Uil OTpUMAaHHSA BUXITHUX
PE3yNbTATIB, K1 € MIPUHHATHUMU ISl IPOBEJICHHS MOAAJIBIIOTO O13HEC-aHami3y.

Kuaw4yoBi ciaoBa: koHTekcTHa  kiacudikaiis Bigeo, Oi3Hec-aHami3,

peimkeHipuHT, 0i3Hec-tiporiec, Time and Motion study, Business activity monitoring.

AKTYyaJIbHICTH
I3 po3Butkom IT ramysi 3pocTtae HEOOXiIHICTh CBOEYACHOTO BITPOBAKCHHS i1
JOCSITHEHb Pi3HI cdepu Oi3HEeCy. 3 1HIMIOTO OOKY PO3BUTOK HAYKOBUX HAMPSIMKIB

Oi3Hec-rany3i nopokye HoBi 3aBaanHs aias [T [1]. OgHuM 3 cy4acHHX HampsIMKIB
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PO3BUTKY O13HECY € 3aCTOCYBaHHS Ha MIANPUEMCTBAX METOIIB pEIHXHUHIpUHTY. B
CBOIO 4yepry Oi3Hec-aHaji3 MIMPOKO po3noBciokenuit B ramy3i IT. Bzaemue
NPOHUKHEHHS 1MX JBOX rajay3edl NMPUBOIUTH N0 30JMXKEeHHs iX MeTonaiB. dDaxiBill
BIIMIYAIOTh  3aCTOCYBaHHS  METOMIB  Oi3HEC-aHaNi3y TpU  PEIHKUHIPUHTY
O13Hec-mporieciB [2].

AHai3yloul OCHOBHI MeToau BukjaaeHi y [3]-[4] moxHa IiliTH 10 BUCHOBKY,
0 BXITHUMH JaHUMH [JI TMX METOMIB 3ACOUTBIIOTO € pe3ylbTatu Oecif,
ONHUTYBAaHb, BUBYEHHS JOKyMEHTIB. OTpuMaHl JaHl MOXYTh OYyTH HEMOBHHMH,
Cy0’€KTUBHUMH, MaTH NPOTHPIYYS MDK BXIJHOIO JOKYMEHTAIIEI0 Ta pPEaJbHUMU
npouecamu 613Hecy. TakuMm unHOM, 30ip BUX1JHOI 1HPOpMaILli 3aiiMae Oarato yacy 1
0e3 BXKUBaHHS CIICHIATBHUX 3aXOMiB [4] 3HAUHO 3aJIeKUTh B CyO’€KTa, IKUHA HOTro
BUKOHYE. Metoan oO0poOku 1i€i iHdopMarii (MojentoBaHHs Oi3HEC-TIPOIIECIB,
niarpamu nisutbHOCTI, GAP aHali3 TOI0) TaKOX € MEBHOIO MIpOK0 Cy0’€KTUBHHMHU.
OO6uaBa mporiecu — sk 30ip 1HpopMmarlii, Tak 1 00poOKa, TyKe 3a1exaThb 1 BiJ caMoro
aHaNITHKA, SKHH 1X BUKOHYE, Ta HOT0 MPOPECIiHUX HABUYOK.

B [5] 3a3Hauaerbcs, 10 MiJABUINEHHS 00 €KTUBHOCTI HAaOyTHUX 3HaHb €
HOPMAJIbHUM HANpSMKOM PO3BUTKY Oyab SKOi Haykw, a, OT)Ke, i po3poOka Ta
BIPOBKCHHS OB 00’€KTUBHUX METOMIB JOCTIIKCHHS 3aBXKIW 3aJTUIIAIOTHCS
aKTyaJIbHUMHU.

AHaJi3 cTany

BignoBimno mo [2] peimxuHIpUHr Ta Oi3HEC-aHaATI3 3aCTOCOBYIOTH IIE€BHI
3arajibHi Metoau. OHUMU 3 IIUX METOMIB € METOAM aHali3y TPUBAJIOCTI MPOIECIB
(Duration analysis (DA)) Ta MeTonu aHaii3y MPOLECIB JJIsl YCYHEHHs 3aiBUX [1d
(Business process analysis and activity Elimination (BP&AE)). Oxpemum
HAIPSMKOM € MOHITOPUHT 0i13HEC-TIsSUTBHOCTI y pealibHOMY MaciiTadi dacy - Business
activity monitoring (BAM) [6]-[7].

Bigomo, mo Ha TemepimHiA Yac 3a JOMOMOroI KOHTEKCTHOI Kiacuikarii
BiJICO MOJKJIMBO, 30KpeMa, IMTPOBOJIUTH aBTOMATUYHHUM aHAI3 PyXy JIOJEH Ta 1HIIUX

00'ekTiB pi3HOI mpupoau. [Ipu oMy 00’€KTH 1ICHTH(PIKYIOTHCS, TAPAXOBYIOTHCA,
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XapakTepy pyxy CckiaaaoBux o0’ekta croctepexxenHs [11]-[12]. Amnami3z Bigeo
iHbopMaIllii MoXKe HajaTH 1H(OPMAILIiIO MIOJ0 YaCOBUX Ta MPOCTOPOBHUX 3MiH y CTaH1
00’ekTy (MOXJIMBOCTI IIOAO BHU3HAYEHHS IHIIUX XapaKTEPUCTUK 00’ €KTY
CIIOCTEPEKEHHS, HApUKiIad, BTOMU [13], B moganpioMy He pO3TsSIa€ThCs ).

B cBoro uepry, aiig 3aCTOCYBaHHsSI METOJIB aHali3y TPHUBAJIOCTI MPOIIECIB Ta
METOIB aHali3y IPOIECIB IS YCYHCHHS 3aliBUX M1 HEOOXiJHO MaTu JIaHi,
aHaJIOT1YH1 JI0 THX, 110 MOXYTh JIaTH Pe3yJbTaTH KOHTEKCTHOI Kiacugikallii BiJeo.
[Ipu iboMy 111 pe3yJbTaTH € OUIbII 00’ €KTUBHUMHU (ITOPIBHSIHO 13 CIIOCTEPEIKEHHSIM,
BUKOHYBaHUM JIIOJJMHOI0) YEpEe3 MaKCHUMallbHE BUKIIOUEHHS JIOAUMHH 3 TIPOIECY
30MpaHHs 3a3HAYCHUX JaHUX. MeToau, 1110 HampaBJIeHl Ha JOCIIIKEHHS MTPOIIECIB Ta
iX TpUBaJICTh MalOTh 3arajibHy Ha3By Time and Motion Study [14], mo € mmupoko
PO3MOBCIOJKEHOK MPAKTUKOI0 TOKpAIlEHHS IIpoleciB Oi3HeCy, 30KpeMa Ha
BUpOOHUIITBaX. JlociiKeHHS pyXiB 00’ €KTa JOCTIIKEHHS Ta 4yacy Ha X BUKOHAHHS
€ CY4aCHUM HAIpsSIMKOM PO3BUTKY Mojeliel Kiacudikalli Bifieo, ajke, ik Bxke 0yio
3a3HAYEHO, OJHIEI0 3 OCHOBHUX Npo0JeM € Cy0’€KTHBHICTh Ta JIOBFOTPUBAIICTH
OTPUMAaHHS JIaHUX PO MPOLIECH MiIITPUEMCTBA.

TakuM 4YMHOM, 3aCTOCYBAaHHSI pE3yJIbTAaTIB KOHTEKCTHOI KiacuQikaiii sK
BXITHUX JaHUX i MeToniB OizHec-aHamizy (BA) ta peimxunipunry (PI) moxe,
no-nepiie, 3HU3UTU coOiBapTicTh podIiT (BA u PI) uepe3 aBTromartwunmii 30ip 1
MepBUHHY 00pOOKY AaHuX. SKIIO B MEBHUX BUIMAJAKAX 3a BUXIJTHI BiJIEOJaHI MOXKYTh
OyTH BUKOPUCTaHI 3alIMCH HasIBHUX HA MIAMPUEMCTBI KaMep BiJIEOCTIOCTEPEKEHHS, TO
MOXJIUBO YHUKHYTH '"HENPUPOAHOI TMOBEMIHKU" THUX, 32 KHUM BEIEThCA
CIIOCTEPEXKEHHSI BIJl YCBIAOMJIEHHS OCOOJMBHUX LUJIEH CHOCTEPEKEHHSA. Y LbOMY
BUITAJIKy TAKOX 3HAYHO CKOPOUYETHCS Yac Ha 301p 1 OTpUMAHHS BXITHUX JaHUX JJIS
MOJAJIBIIIOTO 1X 3aCTOCYBaHHs B meTogax bA Ta PI.

[HIITUM Ba)KJTMBHM IMHTAHHSM € BUMOTH JI0 METOJIIB KOHTEKCTHOI Kiracudikariii
B1JIEO 3 TOYKU 30PY JOCTOBIPHOCTI HaJaHUX OIIHOK (OTPUMAHUX PEe3yJbTaTiB) IS
MO3KJIMBOCTI iX 3acTocyBaHHs B BA Ta PI mpu BupilieHHi KOHKpETHOT 3a/1adi.

Mera noc/iiaKeHH:

MeTtor J0CHIIPKEHh € BU3HAUYEHHS MOJKJIMBOCTI BIPOBA/KEHHS METO/IIB
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KOHTEKCTHOI Kiacu(ikaiii y peiHKuHIpUHTY Ta O13HEC-aHai31.

BukJiajieHHs 0CHOBHOI'O MaTepiaJy:

3agaui 1Mo 30MpaHHIO BUXIJHUX JaHUX IPH 3acTOCyBaHHI MeToAiB DA Ta
BP&AE MoyxHa OAUTATH HA AB1 BETUKUX TPYTIH:

1) nmochimkyeTbcs B3aeMoAis Tpymn Jrojaed (00’ekTiB) MK €000 abo
00JiaTHaHHAM Ha BIITHOCHO BEJIMKOMY IPOCTOPI (MepCcoHal Yy 1eXy, poOITHUKHU odicy
() mabopatopii, TOII0);

2) poboTa ornepaTtopa 3 neBHUM iHTepdeiicom (onepatrop EOM, ninoT, Tomio).

3po3ymino, mo bA ta Pl qist koxHOT 3 1ux rpymn Oyae cupsMOBaHUN HA Pi3HI
00’ €KTH.

Jlyist mepiioi rpymnu 3a7ad CKOpIll 3a Bce OyAyTh TOCHTIIKYBATUCh TPAEKTOPIT
(MapuIpyTH pyXy, 4acoBl MMOKa3HUKU MEPEMIIIEHHS OKpEMHX 00’€KTIB abo iX rpym)

(puc.1-2) [9-10].
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Puc. 2. BuzdHauyeHHsI MapUIPYTIB ONIePaTOPA B OAHOMY NPUMIlLICHHI
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Jns apyroi rpynu 3amad OyayTh AOCHIIKYBAaTHCh TPAEKTOPIl pyXy, 30HH

JOCTYIy OKPEeMHX YacTUH 00’€KTa (YacTHH TiJa, €JIEMEHTIB KOHCTPYKIi, TOIIO)

(puc.3).

Puc. 3. 3BuyaiiHi Ta po3mIMpeHi 30HU JOCTYILy HA BUCOTI CTOJIY AJIf NpaliBHUKA

HU3BKOTO0 3pocTy cuasium [15].

OTXe, METOIM KOHTEKCTHOI Kiacu@ikailii MOBHMHHI 3aCTOCOBYBAaTHCH Pi3HI.
[Ipu 1pOMY, B 3aJIEKHOCTI BiJI KOHKPETHOI 3a/adyl BUMOTH JO MOXJIMBOCTEH

(MOKa3HUKIB SKOCT1) KOHTEKCTHOI KiIacu(ikallii BiA€o Oy1yTh pi3HUMHU.

BcranoBieHHs B3aeM03B’s3Ky Mik norpedamu metoniB DA ta BP&AE s
KOHKpEeTHO1 Oi3Hec-3a7aul 1 MOXKJIMBOCTSAMHU (TMOKAa3HUKAMHU SIKOCT1) METOMIB
KOHTEKCTHOI Kiacu@ikaiii Bifjeo MmoTpedye MOJaNbIIUX JOCIIPKEHb. 3a3HaueHUN
B3a€MO3B’ 30K MOKe€ OyTH BCTAaHOBJICHWH Yepe3 aHali3 TEOPETUYHHUX IOJIOKCHb
PI3HHX TalTy3ei 3HaHb Ta BUKJIAJCHUH SK BIAMOBIIHI KPUTEPIi Ta TOKA3HUKHU.

Ha pucynky 4 moka3aHa 3arajbHa CXeMa MOKIIUBOTO PO3BUTKY TOCIIKCHHS,
CIIPSIMOBAHOTO Ha OTPUMAaHHS B3a€EMO3aJICKHOCTI METO/IIB Ta IiJiek Oi3Hec-aHali3y Ta
pEIHXUHIPUHTY, chep 3acTOCYBaHHS OTPUMAHOTO DIIICHHS, METOMIB Kiacudikarii

00’€KTIB BIJICOMOTOKY Ta MOKA3HUKIB SKOCTI.
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Metoau BA Tta PI

Jl [Tini BA ta PI Jl
[MosiniueHHs eproHOMiKH Ormrtumisaris B3aeMoii

pobouoro Micrs

0 0 0 g

3a gacom V mpoctopi 3a yacom VY mpocropi

Biomexanika;
ImxenepHa
TICHXOJIOTS;

Po3paxyHKOBI MOKa3HUKH |:> <:| Po3paxyHKOBI MOKa3HUKH
T™™O

Eproxomika KpI/ITCpll B KpHTepu

Q
g

CrioctepexeHi MOKa3HAKH <:| = I:> CrioctepexeHi MOKa3HUKI
=
=

3a yacoM VY npoctopi || & 3a yacom ¥ npoctopi

™
< . .

- BIZIOKpPEMJICHHS YaCTHH Tijia Ta 1X é - B’mOK_pel\fme.HHﬂ AOCIIIUKYBaHIX

pyXlB, E 06 €KTIB BLJI 1HITHX;

- Butintenns a3 pyxis; - (hikcyBaHHS MapHIpyTiB (30H) PyXy;

I 0 i

MeToau KOHTEKCTHOTO aHaJli3y BiJIEOMOTOKY

Puc. 4. 38’131 1:Kxepet Ta pe3yJbTaTiB T0CTiIKEHHA

Ines monsirae y BUIAUIEHHI 3 METOMIB Oi3HEC-aHAMI3y Ta PEIHXUHIPUHTY
METO/IB I1HIIMX HayK, $SKI CHOPUAIOTh BUPINIEHHIO 3a1a4d Oi3Hec-aHaizy Ta
PEIHKUHIPDUHTY TEBHUX [IOKAa3HUKIB, $KI T[OBHHHI OTPUMYBAaTHUCh METOJAMH
KOHTEKCTHOI Kiacuikaiii BiJieo MaTepiaiiB, Ta 3alpONOHYBATH KpUTEPIi OIIHKU
BIIMOBITHOCTI SIKOCTI OTPUMAHMX ITUMU METOJAaMHU JaHuX (IMMOKa3HHMKIB) MOTpedam
(moka3zHHUKaM) METO/IIB O13HEC-aHaIII3y Ta PEIHKUHIPUHTY.

BucHoBku:

TakuM YMHOM TMpOaHAJI30BaHO OKpeMi MeToau Oi3Hec-aHaluizy Ta
PEIHXUHIPUHTY, MOMJIMBOCTI METOIB KOHTEKCTHOI Kiacudikarlii. 3ampornoHOBaHO
BUKOPHUCTAHHS METO/IB KOHTEKCTHOI Kiacuikailii Bifeo st 30MpaHHsl IPOCTOPOBOL
Ta 4acoBOi 1H(OpMAIIii T TTOAATIBIIOTO 3aCTOCYBAaHHS B METOJIax Ol3HEC-aHali3y Ta

peixkuHipuHTY. BCcTaHoBieHa HEOOXIAHICTH PO3POOKU KPHUTEPIiB SKOCTI METOIIB

214



KOHTEKCTHOI Kiacudikaiii Bieo Jis BCTAHOBIEHHS BIAMOBIAHOCTI MIX MOTpedamu
3amavi Ol3HEcC-aHaNi3y Ta PEIHKUHIPUHTY 1 MOXIIMBOCTSIMH METOMAIB KOHTEKCTHOI
kiacudikaiii. 3amporoHOBAaHO 3arajibHY 17€10 JIOCTIKEHb MI0J0 PO3pOOKHU

3a3HauYEHUX KPUTEPIiB.
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YAK.004.62
MNPOBJIEMU BE3MNEKU TA KOH®IJIEHIIMHOCTI CTUCHEHHS
JAHHUX Y WBSN I3 HHIITPUMKOIO 10T

O3epuyk Irop MuxaiiiioBu4,

IPOBITHUI HAYKOBUM CHIBPOOITHUK

YkpaiHChbKUH HAYKOBO-TOCTITHUN IHCTUTYT CHEIIaTbHOT TEXHIKH
Ta cygoBux excrieptu3 Ciyx0u 6e3nexknu Ykpainu

M. KuiB, Ykpaina

AHoTamisi: Po3rmspatorbess mpoOsiemu  Oe3neku  Ta  KOH(IIEHIIHOCTI
MexaH13MiB ctucHeHHs gaHux y WBSN 13 miarpumkoro [oT.
KuarouoBi ciaoBa: 06e3poToBI Mepexki [aTYUKIB Tija, IHTEPHET peyeH,

CTHCHCHHI JaHUX.

besnpotoBi Mepexi naruukiB Tina (WBSN) Brimowarorh B cebe 0e3niy
JTATYUKIB, PO3MIIIEHUX B TUN JIIOJWHM, SKI TEpPIOJAUYHO TepelarTh JaHl Mpo
KUTTEBO BAXJHMBI TMOKA3HUKU Opra”izMy 70 By3Ja-nipuiimMada. Ll TexHomoris
J03BOJISIE  BUKOPUCTOBYBATH PI3HOMAHITHI HOBI MporpamMud B raiay3l OXOPOHHU
3M0POB’S. Ta MEAMIIMHU, BKIIOYAIOUM JUCTAHIIMHUNA MOHITOPMHI TIAIlI€HTIB,
00CTEKEHHS Mall€HTIB Y JIKAPHAX Ta Mall€HTIB NOXUJIOrO BIKY, @ TAK0X MOHITOPUHT
MALIEHTIB 13 XPOHIYHUMU 3aXBOPIOBAHHSIMH, Y SKHX JKATTEBO BaXKJIMBI MOKAa3HUKU
MOCTIHHO KOHTPOJIIOKOTHCS JUIsl HArjsily 3a CTAaHOM iXHBOTO 370POB'S Ta HaJaHHSA
Tepanii y BUNaJAKy HaJI3BUYATHUX CUTYaIll}.

Opnieto 3 HaWBaxuBimux npoonem y WBSN e eneproedekTuBHICTS,
OCKUIBbKH 0€37poTOBa Mepeayda JaHuX CIOXKUBA€ BEIUKY KUIBKICTH eHeprii. Byzmu
WBSN, 30kpema, MOBHHHI OyTH HEBEJIMKMMH, MO0 MaKCHUMI3yBaTH 3pYy4YHICTb
HOCIHHS Ta 3MEHIIUTH 1HBA3WBHICTh, 1 BOHU TOBMHHI MAaTH TPUBAJIWNA Yac
aBTOHOMHOI po00TH, 1100 3a0e3neunTH 301p BEIUKUX 00CATIB HaHuX. Taki KpuTepii €
KPUTUYHO BXKJIUBUMH, OCKIJTBKM €EMHICTH 1 PO3MIp aKyMyJsiTOpa € OCHOBHUM

dakTopoMm mpu Bu3HadeHHI po3mipiB Byzna WBSN. Onniero 3 HaWOULIBII MPOCTHX
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METOJIOJIOTI MiHIMI3alii E€HEeprocmoXUBaHHSI € OOMEXKEeHHsI KUIbKOCTI OiTiB, SKi
HeoOximHo mepeaatd. CTUCHEHHsI JaHUX MEPETBOPIOE MOTIK JAHUX B 1HIIHMM, KUK
MOKe OyTH IpeICTaBJICHHH 3a JOMOMOI0OI MEHINOI Kiibkocti OitiB [1]. Meroau
CTHUCHEHHS JIaHUX MOXYTb OyTH PO3TOpHYTI Ha CEHCOPHHUX BYy3Jax ab0 MPOMIKHHX
By3Jlax (rojJloBaX KJIACTEpiB) JJII CTHUCHEHHS 310paHUX JKUTTEBO BaKIMBHX
MIOKA3HMKIB Mepe]T epeaayucto Uisl MPOJOBKEHHS TepMiHy ciry)x6u WBSN [2].

IoT mae ©Oe3miu 3acTocyBaHb y cdepi OXOPOHH 370pPOB’S, HAMPHUKIA,
IHTENIeKTyallbH1 JIKKa JUIsl BUSBJICHHSI 3alfHSATOCTI, BIJCTEXEHHs TIAlllIEHTIB Ta
oOnaHaHHS BCEPEAMHI 3aKIaay OXOpoHHU 310poB’si. B octanHi gecarumitrs WBSN 3
MIATPUMKOIO [HTEpHETY pedeil 3’SIBISIOTHCS Jenajl 4acTille, CTBOPIOIOYU IIHUPOKY
OXOpPOHY 3I0pOB’Sl 3aBHSIKM O€3MEepEepPBHOMY MOHITOPUHTY 3J0POB’Sl JIIOJAMHHU Ta
JIarHOCTHIIl 3a JIOMOMOTOI0 KIJIBKOX MEPEHOCHUX NaTuuKiB. biocurHamum, oTpuMadi
[IMMUA TEPEHOCHUMHU JaT4uMkamMu (Hampukian ¢doTomietusmorpadis, YacTora
TUXaHHsS  abo  cepleBUX  CKOpOYEHb Ta  E€JEKTpOKapiAiorpama)  MOKHA
BUKOPHCTOBYBATH JIsl YIPABIIHHS OJIAarOMOIYYdsM, JIarHOCTUKHM 3aXBOPIOBAHb Ta
JOTJISIAY 3a JIIOABMHU TMOXHIIOTO BiKy. SIK HACHINOK, 3HUKEHHS €HEProCIOKUBaHHS
CTa€ 3HAYHOIO NPOOJEMOI0 TMpu Oe3nepepBHOMY 300p1 JaHUX 13 OOMEXKEHUM
TEPMIHOM CITY>KOU akymyJsiTopa. Benrka yactiHa eHeprii, Clio)KMBaHOT CEHCOPHUMHU
BY3JIaMH, CITIOKMBAETHCS 111 Yac 0e31poToBoi nepeaaydi ganux [3]. CTUCHEHHS TaHUX
JABHO JOCIIJKYETHCS ICTOPUYHO, 1 3apa3 BOHO HaOyBa€ BCE OLIBIIOT MPUBAOIMBOCTI
AK METOJ Tepeaadl JaHUX 13 HU3BKAM EHEPTrOCMOXHBAHHSAM Yy MPUCTPOSX, MO
HOCSITHCSL.

Y 1bOMy KOHTEKCTI METOAM CTUCHEHHS JaHWX MArOTh BUPIIIAIbHE 3HAYCHHS
JUISL 33JI0BOJICHHST BUMOT JIO MacIITabOBAaHOTO 30epiraHHs, 3MEHIIEHHS CIOKHBAHHS
€Heprii Ta KOMYHIKaliiHOiI 1HQPaCTPyKTypH, CTalOYM CYTTEBUMH MIIXOJaMHU 0
KepyBaHHS BEJIMYE3HOIO KUIBKICTIO JaHWX, 3reHepoBaHux cucremamu WBSN 3
nigrpumkoro [oT.

[oT B oxopoHi 370pOB’S HaJae MEPCOHATI30BaHI TMOCIYyTH, TOOTO
1HUBITyJIbHAN 1 MBUAKUN TOCTYI A0 CUCTEM OXOPOHU 3J0POB’s, IO paHilie 0yso

HEMOXKJIMBO YABUTHU. SIK MeIWYHe, TaK 1 TEXHOJIOTYHE 00JIaJIHaHHS CHIBIPAILIOIOTh Y
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[UX MPOrpaMax, mo0 MPOMOHYBaTH MIMPOKUI CIIEKTP Mocayr. Taki JOCATHEHHS B 11K
cdepi € pEeBOIOMINHNME, ajie iX CHiJ 3aCTOCOBYBATH OOEPEKHO HYepe3 MpodiieMH,
NoB’s13aH1 3 0€3IeK0r0, KOH(IASHIIMHICTIO Ta YYTIMBICTIO JAaHMUX, IOB’A3aHUX 31
3nopoB’sim [4]. Ilepemaua Ha BUCXIIHOMY HAmNpsSMKY CKOMIIPOMETOBAHUX IaHHUX
pyHHY€E OCHOBHI METOJIM CTUCHEHHS JIaHMX 1 TOTIpIIye iX MPOIYKTUBHICTH [5]. Kpim
TOT0, TMepe/iaya CKOMIIPOMETOBAHUX CTHCIIMX JaHUX Hapakae 6a30B1 Mepeki Ha pi3H1
3arpo3u Oesmer, Briarouaroun sinkhole, Sybil, DoS, nmpocinyxoByBaHHS, BiTIMOBY B
ob0cnyroByBanHi (DoS) 1 araku 3 genpuBaiii cHy [6]. Lli 3arpo3u 3amummaroTbes
mpo0JIeMaMu Yepe3 MBUAKUN PO3BUTOK TaTy3i Ta 3pOCTaHHS KITBKOCTI Ta CKJIATHOCTI
MOTEHIIMHUX Ypa3IMBOCTEN anmapaTHOro Ta MporpaMHoro 3adesnedeHHs. Kpim Toro,
KOH(ICHIIIHI Ta YyTJIWMBI JaHi OXOPOHHM 3J0pPOB’s, Takli SK TEHETUYHI JaHi,
€JIEKTPOHHI MEIAWYHI 3alKCH, CiIMeWHa icTopid Ta ocoOucra iHpopmallis, MOBUHHI
3aMumIaTUCs KOHQIACHIIWHUMU. SIK HACHIOK, HAA3BUYAMHO BAXKIWBO 3aXHCTUTU
Takl JlaHl BiJ 3JOBMHUCHHUKIB IIJISIXOM BIPOBADKCHHS TIIOJITUKH OE3MeKn Ta
KOH(1IEHIIIHOCTI, SIK BIPTYaJIbHO, TaK 1 (pi3u4HO [7].

[Mutanna Oe3meku, Taki SK KOHTPOJb JIOCTYIy, Bepu(ikallis, aBTOpU3aIlis,
KOH(1IeHIIIMHICTh, 30€piraHHs JaHuX, KOHPIrypalis CUCTEMHU Ta KEpyBaHHS, TAKOX
BBaXKAIOThCS TOJOBHUMH MpoOnemamu Oe3nekn B WBSN 3 migrpumkoro loT [8].
Hampukinaz, nepeHoCHI JaTYUKU Ta CMAapTPOHH CIPUSIOTh CTBOPEHHIO BCECBITHHOTO
U(pPOBOTO CEpPEeloOBUIA 3B 53Ky, SAKE TOJETIIye >KUTTS 3aBASKA THYYKOCTI,
YyTJAMBOCTI Ta YYWHOCTI MO JOAChKuUX 1oTped. Ha xanp, Oesmeka Ta
KOH(1IEHILIIIHICT, HE MOXYTh OyTH rapaHToBaHl. KoH(1AeHIIIHICTP KOPUCTYBayiB
Moke OyTH TOpylIeHAa Ta CTaTUCS BHTIK JaHUX KOPUCTyBauya SKIIO CHUTHAI
KOpHUCTyBada Oyjie mepepBaHO 370BMUCHUKOM. [lfo mpobnemy ciia BUPIHATH, 1100
3a0€3MeUnTH JOBIPY KOPUCTYBauiB IIOJA0 KOH(IAEHIIMHOCTI Ta KOHTPOJIO Haj
ocobuctoro iH(popmariiero. KpiM TOro, 37T0BMHUCHHUK MOXE BHKOPHUCTOBYBATH
TEXHOJIOT1] CIIBHOI MaM’sTl, 00 OTpUMATH AOCTYII 10 HECAHKI[IOHOBAHOTO BMICTY,
TaKoro sk KoH(imeHuiiHi gani ta kioul mudpysanusa [9]. Ocobucti gaHi MICTSThH
KoH(DieHIiHY 1H(pOpMAaIli0, OCKIIBKA JIaHI MPO CTaH 3JI0POB’S MOXYTh OyTH

BTpayeHl abo cTaTUCh iX BUTIK. Lle MoXke Mmpu3BecTH O TOro, IO 3JI0BMUCHUKU
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OTPUMAIOTh JIOCTYT JI0 KUTTEBO BAXKIMBHUX 00JIACTEH MOCITYT 1 MOXKYTh TOTEHIIIITHO
MOCTABUTH i 3arpo3y KOHDIAEHIIHHICTD, HITICHICTH 1 TocTynHICTH [10].
[[IndpyBanHs mOTpiOHE B CIIEHApISIX NEpeaaBaHHS JayKe KOH(IIEHIIHHOT
iHdopmartii. Y meskux BHUMaaKax MOKe OyTH Iy>Ke BUTITHUM O€3MEYHE CTUCHEHHS
JaHUX JJs 3rajaHux Bumle nepeBar. OCKUIBKA CTUCHEHHsS Ta MU(pyBaHHA
OJIHOYACHO MOXYTh MOCTABUTHU IIiJT 3arpo3y KOH(IACHIIWHICTh AaHUX, JJII CHCTEM
CTa€ BCE OUTBII MOMMUPEHUM CTHUCKAHHS YAacTHH, SKI HE MICTATHh KOH(IICHIIHHOT
iHpopmarii [11] . Tum He MeHIN, HaBITh SAKIIO KOHKPETHA TEXHOJOTIS, HAIPHUKIIAL
Nginx, Hajla€ MOXKJIMBICTh CTUCKATH JIMIIIE YACTUHY JTAaHUX, 110 TIepeaaroThes [12], ms
MOXJIMBICTh HE MOXe€ OyTH BHUKOpHCTaHa Oaratbma nomaTkamu loT, OCKUIbKH
iH(hOopMaIlisi KOPUCTYBa4a BUKOPUCTOBYETHCS MPAKTUYHO HA KOXKHIM cTopiHIl. Takum
YUHOM, 3arajbHuUM (PAKTOPOM € 3aCTOCYBaHHS WM(PYBaHHSA MICHS CTUCHEHHS.
BianoBinHO A0 1BOrO MNPUHIUITY Ta BPAXOBYIOYM MOKIIMBICTH BIIPOBAKEHHS
3IOBMUCHUKOM HIKIJJIMBOTO KOJy M€ JO NPOIECIB CTUCHEHHS Ta IMH(ppPYyBaHHS,
BUKOPUCTAaHHSA aTaK Ha CTHCHEHHsS OIYHOrO KaHaly CTa€ MOXJIMBUM. TOMy, HaBiTh
BpPaxoOBYIOUH Je/1alll OUIbIIY MPUCYTHICTh CTUCHEHHS AaHuX y nonaatkax loT, ioro
BUKOPUCTAHHA 3 IIM(QpPYBaHHSAM HE € HailkpammMm BuOOpoMm. Po3pobOka
eHeproe(eKTUBHUX 1 JIETKUX METOJIB CTUCHEHHS JaHUX, 5Kl 3a0€3MeUyl0Th HaIIMHY
KOH(QIIEHIIHHICT, 1 O€3MeKy JaHuX, € I[IKaBOK TEMOK IS IOJAJIbIIOro

JTOCIKECHHS.
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VIIK 664.8/9
IHHOBAIIIMHA TEXHOJIOTTS ITOPOIIKOIOIBHUX BIIIKOBUX
HATIOIB /1151 BUTHOBJIEHHS CAJI B EKCTPEMAJBHIUX YMOBAX

ITorapcbka BikTopis BagumiBHa,
1.T.H., mpodecop, 3aBiayBay Kadeapu
Horapcekuii Oaexciii CepriiioBuy,

K.T.H., JIOLEHT,

Cemrorina I'annHa AHaToJ1iiBHA,

K.T.H., JIOLIEHT,

Yyiiko Jlrogmuiaa OJiekciiBHa,

K.T.H., C.H.C.

Capuenko /Imutpo BanepiiioBuy,
CryneHr

Jlep>xaBHUI O10TEXHOJOTTYHUN YHIBEPCUTET
M. XapkiB, YKpaiHa

AHoTtanisi: Po3po0ieHO 1HHOBAIIiHY TEXHOJOTII0  MOPOLIKONOAI0HUX
OLIKOBUX HAIOIB JUIsSl BIIHOBJICHHS CHJI B €KCTPEMAJIbHUX YMOBAX 13 3aCTOCYBaHHSIM
AK 1HHOBAIlll METOAIB IITMOOKOI NEPEPOOKH POCIMHHOI CUPOBUHH (3€JI€H1 METPYILIKH,
KpOIy, MOPKBH, JIUIMOHIB) MiJi Yac OTpUMaHHs 30aradyrounx 100ABOK: KPIOT€HHOTO
3aMOpOKYBaHHsI, CyOJIMAIIHOTO CYIIHHS, JplIOHOAUCIIEPCHOTO MOAPIOHEHHS.
[TokazaHo, 10 3aCTOCYBaHHSI METO[IIB TNIMOOKOI MepepoOKH T03BOJSIOTh OTPUMATU
30arauyroui 700aBKu y Ghopmi IpiOHOIUCTIEPCHUX MOPOIIKIB 3 POCIMHHOT CHPOBUHU
BHCOKOi SIKOCTI 3a BMICTOM OI10JOTIYHO aKTHUBHUX PEUYOBHH O370POBYOIO
cupsiMmyBaHHs. Po3po0JeHO TEXHOJIOTI0, 2 pelenTypy OUTKOBUX HAIOiB, BUBUEHO iX
SKICTh, TIPOBEJICHO MOPIBHAHHS SKOCTI 3a BMICT oM BAP 3 ananmoramu, mociiKeHO
SIKICTh BIJTHOBJICHHX O1IKOBMX HaroiB. Iloka3aHo, 1m0 HOBI BUAX HanoiB MIcTATHL BAP
3arajiIbHO3MIIHIOYOI  Jii, 1X MOXKHAa BIAHECTH JO TMPOAYKTIB 03I0POBYOIO
npusHaueHHs. [IpoBeseHuit po3paxyHOK BUIBHO-BIIIMYCKHOI I[IHM HOBUX BHJIIB
HaIoiB CBIYUTh MPO JAOLUIBHICTh BOPOBAIKEHHS PO3pPOOJICHOI TEXHOJOrli B
BUPOOHUITBO Ui 3a0e3MeueHHs] BIMCHKOBOCIYKOOBIIIB JOCTYITHUMHU 32 IIHOIO

MTOPOIIKOMNOMIOHMMHU OUTKOBUMH HAIOSMHU JIJIS BIJTHOBJICHHS CHJI B €KCTPEMalbHUX

222



YMOBaX.
KirouoBi cioBa: mopomkonoaiOHI NpOAyKTH, OUIKOBI Hamoi, O10JIOTIYHO

aKTUBHI PEYOBHHHU, XapuyBaHHs BiICbKOBOCITY>KOOBIIIB.

AKTyaJIbHICTb TEeMH IIOB’si3aHa 3 JIOIUIBHICTIO BHECEHHS KOpPEryBaHHS B
XapuyBaHHs BIACBHKOBOCTYXO00BIIB 30poitHux Cun YkpaiHu, 110 Ha CbOTOJIHI Y
3B'SI3KY 3 MOBHOMACIITAaOHMM BTOPTHEHHSIM CYCiIHBOI KpaiHu HaOyBae 0COOIMBOI
roctpotd. EdhekTuBHICTh O0HOBHX omeparlii BU3HAYaIOThCsl PIBHEM IPaIle3/1aTHOCTI,
(b13UYHOIO 1 ICMXOEMOIIHHOI0 BUTPUBAIICTIO O1MINIB, (PYHKIIIOHATLHUMH pE3epBaMU
OpraHi3My Ta SKICTIO XapuyBaHHs. B ymMoBax BIMHM BKpaill BaJIMBO 3a0€3MEUNTH
BICHKOBOCITYKOOBI[IB ~ O€3MEYHUMH 1 SKICHUMH TPOAYKTAMU  XapuyyBaHHS
BITYM3HSHOTO BHPOOHHUIITBA, PO3IMIUPUTH ACOPTUMEHT MPOIYKTIB XapuyyBaHHS IS
BIMCHKOBOCITYKOOBI[IB 3 TMOJINIICHUMH CIHOKUBUUMH BIIACTUBOCTSAMH: BHUCOKHUMU
CMaKOBHMH SIKOCTSIMHU, 30aJJaHCOBAHHM CKJIQJIOM Xap4yOBHUX 1 O10JIOT1YHO aKTHBHHX
PEYOBHH 1 TPUBAJIUM TEPMIHOM 30€piraHHs.

KpiM xapuyoBoi CKJIaJjoBOI MPU3HAYEHHSIM TaKUX BUPOOIB € MpoQiIaKTUKa
METa0O0JIIYHUX 1 HEHUPOEeMOLIMHUX MOpYIIEHb B OpraHi3mi, L0 BHUHUKAIOTH Y
BIMICBKOBOCIIYKOOBIIIB 1M1 BIUIMBOM INKVIMBUX 1 HEOE3MEYHUX IS 370pOB'S
(bakTopiB, MOB’SI3aHUX 3 MEPEOYBaHHSIM B €KCTPEMAalbHUX YMOBAX, Ta € HACIIIKaMu
(G13MYHNX HABaHTaXXEHb, EMOLIMHUX 1 MICUXIYHUX CTPECIB, CKIIAJHUX MOTOAHUX YMOB
TOIIO. XapuyBaHHS BIHCHKOBOCTY>KOOBIIIB IOBUHHO HAJaBaTH 3arajibHO3MIIHIOIOYY 1
JTIKyBaJIbHO-NIPO(PIIAKTUYHY J1I0 HA Opra”i3M, MiJBUIIYBATH MIpale3/1aTHICTb,
BUTPUBAJICTh, PO3IIMPIOBATH MOXKJIMBOCTI ajanTtaiii Ta BIAHOBICHHS OpPraHi3My
BIMCHKOBOCITYKOOBIIIB TIiJ] 4ac Ta Micys nepeOyBaHHS B €KCTPEMATbHUX YMOBaX.

Hocig 30poMHUX CHJI PO3BMHEHHUX KpaiH CBITY MOKa3ye, L0 ISl I[OrO
JIOIIUIBHO BUKOPHCTOBYBAaTH po3dacoBaHl B CIEMiaIbHY Ta30 BOJOTO TMOBITPS
HENPOHUKHY Tapy Cyxi MPOAYKTH XapdyBaHHA, SIKI HE MOTPEeOyIOTh CIEUiaJbHUX
YyMOB 30epira”Hsi, TPaHCIOPTYBaHHS Ta JIETKO BIAHOBIIOIOTHCA JJIsi CIIOXKHWBaHHS.
Onnak B VYkpaini AOCHIIDKEHHSM, CHPSIMOBAaHUM Ha (OPMYBaHHS CIOKHBYHX

XapaKTePUCTUK MPOIYKTIB IIBUJIKOTO MPUTOTYBAHHS MJI BICHKOBOCITYXKOOBIIIB Ha
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ChOTOJIHI OyJlO TMPUAUIEHO HEAOCTAaTHIO YBary. AKTYyalbHICTH PO3POOKH CYyXHX
MNPOAYKTIB MIBUIKOTO TMPUTOTYBAHHS BHCOKOI O10JIOT1YHOI HIHHOCTI OOyMOBIJIEHA
TaKOX THM, IO MiJi YaC BUKOHAHHS 3aBJIaHb BIHCHKOBOCIYKOOBISIMM B yMOBax 3
CIUIbHUM  3a0pyJHEHHSIM HaBKOJMIIHBOTO CEPEIOBHINA CTa€ HEMOXKIMBUM
00pOOIISITH IPOYKTH 1 TOTYBATH 1KY TPaAUIIHHUMU CITIOCOOaMHU.

S NpOIyKTH HMIBUIKOTO MPUTOTYBaHHS, 110 MOXKYTh BHECTU BaroMuil BHECOK
B 3a0e3NeyeHHs] BIHCHKOBOCTY>KOOBIIIB XapuyBaHHSIM 3arajlbHO3MILHIOIOUOT 1ii, B
POOOTI IPOIMOHYETHCS BIIHECTH MOPOIIKONO110H1 O17IKOB1 HAIoi BUCOKO1 010J10T14HOT
IIHHOCTI. SIK OCHOBY IJIsi TaKMX HaIlOiB MOXe OyTH BHKOpPHCTaHa CyXa MOJIOYHA
CHUpPOBAaTKa, SIKy TPaIUIIAHO 3aCTOCOBYIOTH SIK JDKEpPEIO MPOTEiHy MpPU OTPUMaHHI
CyMIIIEH JUIsl CHOPTUBHOTO XapuyBaHHS, JUIsl BIJHOBJIEHHS CHMJI MiJ 4yac Ta Micis
IHTEHCMBHOTO  HaBaHTaxeHHs. Sk 30arauyBaul  HaTypaidbHumMu  BAP
3araJbHO3MILHIOYOI Aii 10 CKJIaJy TaKWX HANoiB MOXKYTb BXOJWTH HaTypaJibHI
MTOPOIIKOMNO/II0HI JTOOABKHM 13 TUIOJIB Ta OBOYIB, IO OTPHUMaHiI 3a 1HHOBAIIHHUMHU
TEXHOJIOT1SIMU 13 3aCTOCYBAaHHSM Cy4acHOro OOJaJHaHHS, HOBITHIX TE€XHOJIOTTYHHUX
MpUHOMIB, SIKI JIO3BOJISIIOTH 30epertd i 4vac mnepepoOku kopucHi BbAP Ta
BJIACTUBOCTI CBIXOI CHpPOBMHU. ToMy po3poOKa TEXHOJIOTlI HOBHX BHU/IB
MOPOIIKOMO/IIOHMX HAIMOIB, SKI MOEAHYIOTh B CO01 KOPUCHI BIACTUBOCTI MOJIOYHOI Ta
POCIIMHHOI CHPOBUHU 3 METOIO OOIPYHTYBaHHS JOIIIBLHOCTI BBEICHHS OTPUMAaHUX
MOPOIIKONOIIOHUX MTPOIAYKTIB IMIBHAKOTO MPUTrOTYBaHHS B palllOHM XapyyBaHHS
BIMCHKOBOCITYKOOBIIIB € aKTyaJIbHOIO 33/1au€l0, BUPIMIEHHIO SKOi Oyja MpUCBSYEHA
pobora.

MeTo10 poGoTu € po3poOka IHHOBAILIMHOI TEXHOJIOTII MOPOLIKOMOIOHUX
O1JIKOBUX HAIIOIB JJIsl BIAHOBJICHHS CUJI B €KCTPEMaJIbHUX YMOBAaX 13 3aCTOCYBaHHSIM
SK 1HHOBALIli METO/IIB TTTMOOKOI NEPEPOOKH POCIMHHOT CUPOBUHU 1] YaC OTPUMAHHS
30arauyrounx 100aBOK. SIK CUpPOBUHY IJii OTPUMaHHA 30aradyrodux J00aBOK i3
IJIOMIIB Ta OBOYIB OyJ0 OOpaHO 3€leHb NETPYNIKM Ta KPOMy — SK JDKEPEIo
xJjopodiny; MOPKBY — SIK JOKEpeslo [-KapoTHMHY Ta JIMMOH — fK JDKEpeno
L-ackopOiHOBOI KHUCJIOTH, OPTAaHIYHUX KHUCIIOT.

Sk 1HHOBAIIIIO Mi Yac 0OPOOKH POCIMHHOI CHPOBUHU BUKOPUCTAHO KPIOTCHHE
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«IIOKOBE»  3aMOpPOXKYBaHHs, CyOiiMalliifHe CymiiHHA Ta  JpiOHOAMCIEPCHE
MoJIpIOHEHHS, 3aCTOCYBAHHS SIKUX CYMPOBOJDKYETHCS MpOIEcaMH KPioJeCTpyKLii Ta
MEXaHOAKTHBallli, sIKl, B CBOIO 4epry, AO3BOJISIIOTh MakcuMaibHO 30epertu BAP
BHXI1THOT CHPOBHHU.

BuBYeHO SKICTh CHPOBATKM MOJIOYHOI CyXOi - CHPOBUHH JJIsi BUPOOHMIITBA
MOPOIIKOIMOIOHUX OUIKOBUX HAmoOiB JJis BIJHOBJICHHS CHJI B EKCTPEMaJIbHUX
yMoBax. BcTaHoBieHO, M0 CyXi peYOBHHU CHPOBATKU MOJIOYHOI CKiIanarTh 96,0%,
AKI B OCHOBHOMY TIpejcTaBieHi ByriaeBogamu (75,3%) ta Oumkamu (19,7%).
Po3paxyHOK aMiHOKHCIIOTHOTO CKOPY ITOKa3aB, M0 O1JIOK CHPOBATKH MOJIOYHOI CyXOi
€ TIOBHOI[IHHMM, OCKUIBKM 3a BMICTOM HE3aMIHHUX AaMIHOKHUCJIOT TIE€PEBUIILYE,
BignoBigHo no mkaau DAO/BOO3, igeanpHuii OUIOK 3a BcCiMa HE3aMIHHUMU
aMIHOKHUCJIOTaMH.

BusznayeHO SIKICTh POCIMHHOI TUIOJJ0OBOYEBOI CHPOBUHU (3€JI€HI METPYIIKH,
KpOITy, MOPKBH, JIMIMOHIB) JIi BUPOOHHUIITBA TOPOIIKOIMOAIOHNX O1JIKOBHX HAIOiB.
BcraHoBiieHO, 10 CBIXa IUIOJOOBOYEBA CUPOBHHA € JpKepesoMm L-ackopOiHOBOT
kuciotu — 11,3...282,5 mr B 100 1, penonpHUX cromyk — 82,5...557,2 mr B 100 T,
nyounbHUX pedyoBuH — 113,5...342,0 mr B 100 1, opraniuynux kuciot — 0,4...5,8 mr B
100 r, 611xy — 0,3...2,3 %. Kpim Toro, 3ei1eHb METPYIIKH Ta KPOITy BiAPI3HSIOTHCS
3HaYHUM BMicToM Xxjopodimy: 1,1 ta 0,6 mr B 100 T BigmoBigHO. A MOpKBa
BIJIPI3HSETHCS BUCOKUM BMICTOM B-kapoTuny — 9,0 mr B 100 T.

JocnimxeHo BILJTUB KpPIOT€HHOTO «IIIOKOBOTO»  3aMOPOKYBaHHS,
cyOiMaliifHOrO CYIIIHHA Ta JpiOHOJUCIEPCHOrO MOAPIOHEHHS Ha 30epexeHHs
010JIOTIYHO AaKTUBHMX PEYOBHH IUIOAOOBOYEBOI CHUPOBUHHM TIPU BHPOOHUIITBI
Ip1OHOAUCTIEPCHHUX TTOPOIITKOTONIOHUX T00aBOK 13 3€JI€HI METPYIIKHU, KPOITY, a TAKOK
MOPKBH Ta JHUMOHIB. BCTaHOBJIIEHO, MO0 TIPH «IIIOKOBOMY» 3aMOPOKYBaHHI 3
BUKOPUCTAHHSM  BHCOKMX  IIBUJIKOCTEH /O  KIHIIEBOI  TeMIeparypu B
npoaykti -32...-35° C Ta mnpu nApiOHOIMCIIEPCHOMY TMOAPIOHEHHI POCITHHHOI
CUPOBHUHU BIJI0YBA€THCS J0AaTKOBE BUydeHHs BAP. 301IblIeHHS 3a1e’KHO BijJ BUIY
cupoBuHHu Ta BUAy BAP cranoButh 43,2...79,6%. Iloka3aHo, mo y MOpiBHSHHI 31

CBDKMMHU IUIOAAaMHU Ta OBOYaMH, MacoBa yacTka BiTamiHy C y goOaBkax B (opmi
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NOpoIIKiB 30inblryeTbess Ha 43,2...64,4 %, KinbKicTh (DEHOJNBHUX CIIOJNYK - Ha
46,8...65,8%, xmopodiny aib - Ha 75,8...76,2 %, B-xapotuny - Ha 79,6 %.

OpepkaHi  pe3ylbTaTH  BUKOPUCTOBYBAJIM MpPH  po3poOlll  TEXHOJIOTii
BUPOOHMIITBA MOPOIIKOMOMIOHNX O1IKOBMX HANOiB BHUCOKOi O10JIOT1YHOI I[IHHOCTI,
0 € MPOAYKTaMH IIBHJIKOTO XapuyBaHHs, Ta MpPU3HAYEHI JJis BITHOBJICHHS CHII
CIIOPTCMEHIB, BINCLKOBOCITYKOOBIIIB, 1HIITUX JIFOJIeH B eKCTPEeMaJIbHUX YMOBAX, IMICIIS
(GI3UYHOTO Ta €MOINIHHOTO HaBaHTa)XXeHHSA. HaykoBO OOIpyHTOBaHO Ta pPO3pOOJICHO
TEXHOJIOT110, CKJIaJIeHO 2 pelenTypu OLIKOBUX HAIlOiB, sIKI OTpUMaiu Ha3Bu «Energy
powder» Ta «Power-powder», i3 3acTOCYyBaHHSIM SIK 1HHOBAIlli METOAIB TJIMOOKOT
nepepoOKH POCIMHHOT CUPOBUHHU TI1J] Yac OTpUMaHHS 30aradyro4ux J00aBOK, sKa Bij
TPaAMIIHHUX  BIAPIZHSAETHCS  BHUKOPUCTAHHAM  KPIOTEHHOTO  «IIIOKOBOTO»
3aMOPOXKYBaHHS, CyOJIMAI[IHHOTO CYIIIHHS Ta IPIOHOAUCIIEPCHOTO MOAPIOHEHHS.

OcoONUBICTIO TEXHOJOTIi OTpUMaHHS OUIKOBUX MOPOIIKOMOAIOHMX HAIOIB €
3aCTOCYBaHHA K OUIKOBOI OCHOBU CHPOBATKHA MOJIOYHOI CYXOi Ta BUKOPHUCTAHHS SIK
pelenTypHUX 30aradyyroyux KOMIIOHEHTIB (JKepea pociauHHoro Oinky, bBAP,
O0apBHHUX, CTPYKTYpPOYTBOPIOIOUHMX PEUOBMH) HATypajdbHUX J100aBOK y ¢opmi
OpiOHOAMCIIEPCHUX MOPOUIKIB 13 POCIMHHOI CUPOBUHU (3€JI€H1 NETPYUIKA Ta KpOmy,
MOpPKBH, JIMMOHIB), 10 BHUIOTOBJICHI 3a I1HHOBAIIMHUMU TEXHOJOTIIMU 13
3aCTOCYBaHHSM CY4YacHOT'O OOJIaJIHaHHS, HOBITHIX TEXHOJIOTIYHUX IMPUHOMIB, SKi
JI03BOJISIIOTh 30epertu mij yac mnepepoOku kopucHi BAP Ta BmacTBOCTI CBIXKOT
CUPOBHHH.

BuBYyeHO 4KICTh OTpUMaHMX OIJKOBHX HAlOiB 32 OpPraHOJIENTUYHUMU,
($13UKO-XIMIYHUMH MOKa3HUKamMu Ta BMicToM BAP (tab:. 1).

[IpoBemeHO MOpIBHSAHHS  SKOCTI 3  aHaJoraMd — JBOMa BHJIAMH
MOPOIIKONO/IIOHMX 130TOHIYHUX HAMoiB JJisi CHOPTUBHOrO xapuyBaHHs. [lokazaHo,
110 OTPUMAaHI MOPOIIKONOMI0HI O1IKOBI HAIOi BIAPI3HAIOTHCS BiJ aHAJIOTIB 3HAYHUM
BMICTOM O10JIOTIYHO AKTHBHUX PEYOBUH AaHTHOKCUIAHTHOI Mii, IO CHOPHSIOTH
3MII[HEHHIO IMYHITETY JO BIUIMBY HEraTMBHUX (DaKTOpIiB HABKOJMIIHBOTO
cepenoBuia. [lokazano, mo 1 ckisaka (200 Mi1) BiTHOBJIEHOTO HAIOIO € JIKEPEIOM

oinky (2,2%), MictuTh A000By mnoTpedy opraHizmy JmoauHu y BiTamidi C
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(84,4...104,1 mr) Ta B-xaporuni (2,8...4,2 mr). B Hanmosx TakoX MICTUTHCSA 3HAYHA
KUIBKICTh P-akTMBHUX pedoBMH. Tak, mMacoBa dYacTka (PEHOTBHUX CIHOJYK (3a
XJIOPOT€HOBOIO KHUCJIOTOW) Yy mopilii Hamoro ckiagae 236,5...275,4 mr. Kpim Toro

Hamoi MicTATh XJI0podin y kigbkocTi 0,4...0,5 mr.

Taoauua 1
Di3uKo-XiMivyHi MOKa3HUKHU Ta BMicT BAP nopomkonoaioHux 0iikoBux

HAIOIB AJIA BiI[HOBJIeHHﬂ CHJI B CEKCTPEMAJIBHUX YMOBaXx

v Macona gactka, Mmr B 100 T X

s & < | £

HailiMeHyBaHHS E‘ = L-ackop- (pemomsHux . o 2
HATIOH = 2 SiOBO CHOTYK (3a xjopodimiB B- S| g

S=R-X XJIOPOTEH. atab KapoTuHy | 3 | *

z 2 KHUCJIOTH =

m = KHCJIOTOIO) &

«Energy powder» 94,4 346,9 788,3 1,6 9,4 73170
«Power-powder» 945 2812 918,0 1,4 14,1 74| 3,7

3 orysiy Ha OTpUMaH1 pe3ysnbTaTh, MOKHA 3pOOUTH BUCHOBOK, 1110 HOB1 Hamoi
«Energy powder» ta «Power-powder» 3a BMictrom BAP mMaroTh 03HaKM 0370pOBUYMX
IPOAYKTIB, 10 CIIPABIISIIOTH 3arajbHO3MIIIHIOIOUY 110 HAa OPTraHi3M JIIOAUHU.

TakuM YMHOM MOKa3aHO, IO PO3POOJIEHI MOPOIIKOMOAIOHI O1TKOBI HAMOl
MPECTaBISIOTh COO0I0 MPOIYKTH BHUCOKOTO CTYMEHS TOTOBHOCTI, MpU3HAUYEH] Is
BIIHOBJICHHSI CHJI B EKCTPEMAJIbHMX yMOBaX, MICTATh B CBOEMY CKJIaJl 3HAYHY
KuibkicTh BAP, iX MoOXHa BiIHECTH [0 MPOJAYKTIB O3AOPOBYOrO MPHU3HAUYCHHS.
BcranoBiieHo, 1110 BUIbHO-BIJIITYCKHA 11HA 1 KT MOPOIIKOMOAIOHUX HAIOIB B TPU pa3u
MEHIIIA ICHYIOYMX aHaJIOriB, W0 CBIAYUTH MPO JOIUIBHICTH BIPOBAKCHHS
PO3p00JIEHOT TEXHOJIOT1I B BUPOOHUIITBO JJIsi 3a0€3MEUECHHS BiHICHKOBOCITYKOOBIIIB
JOCTYITHUMH 3a I[IHOIO TOPOIIKOMOAIOHUMH O1JIKOBUMH HAMOSMU JIJIsS BITHOBJICHHS

CHJI B CKCTPEMAJIbHHUX YMOBaX.

CIIMCOK JIITEPATYPU
1. HoBuii HanpsMOK TJIMOOKOI MEepepoOKH XapuoBOi CUPOBUHU: MOHOTpadis /
P. 10. ITaBmok, B. B. ITorapceka, B. A. IlaBmok, JI. O. Paguenko ta iH.; Xapk. IepiK.

VH-T XapuyBaHHS Ta TOPTiBIi; XapK. TOPT.-eKOHOM. Koyie/K KuiBChk. HaIl. TOpr —
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BA3A JAHUX ITO3HUIIN BUITAJTIOBAJIBHOI MAIIIMHUA

Tarouyenko Poman OsiekcanapoBuy,

CryneHt

Texuiunuii ynisepcurer «METIHBECT ITOJHITEXHIKA»
M. 3anopixoks, YKpaiHna

AHoTtanisi: Benukuii 00’€eM TOCTIOBHUX JAaHUX Jla€ MOXIIUBICTh iX
aHaJ13yBaTH Ta POOUTH MPOTHO3M MaOyTHIX PE3ysIbTaTIB.

MeTta craTi OmMC BUMNATIOBAIBHOI MAaIIMHU Ta po30ip MO3UIN MaiOyTHHOT
0a3u JaHUX 10 MaTUME MOKJIMBICTh aHANI3yBaTH POOOTY Ta POOUTH PO3PAXYHKU
AKOCT1 MPOAYKTY.

KurouoBi ciaoBa: 6a3a jnaHux, BUNATIOBaJbHA MAalllMHA, aHAII3 TEMIIEpaTyp,

AKICTh IPOJIYKTY, BIJICTEKEHHS TEXHIYHOTO MPOIIECY.

EdexkTuBHE BHUKOpHUCTAHHA PECypCiB TOJATA€ B OCHOBI €KOHOMIYHOCTI Ta
SIKOCT1 poOOTH OYyJib SIKOTO Tiporiecy. JJisi HbOro MPOBOMASTh BEJIMKY KIJIBKICTh TECTIB,
PO3pOOOK, MPUMYIIICHB.

J1y1st BUTOTOBIIEHHS CTajll MOTPiOHI OKATHIII 1 YMM Kparie iX sIKiCTb, TUM OLTBII
MILIHIIIOKO OyJie CTalb, a 3aTPATH HA ii BUTOTOBJICHHS 3MEHIIAThCS.

[Ipn BUTOTOBJIEHI OKATWINIB BHKOHYETHCS BEIWYE3HA KUIBKICTh TEXHIYHUX
mpoiieciB. B 1iux mporiecax HEMMOBIpHA KUIBKICTh TMTOKa3HUKIB Ta MEPEMIHHUX.

Skmio B34TH BCl Il JaHHI Ta aHaNI3yBaTH TO MOXJIUBO Oylie 3HU3UTH
co01BapTiCTh BUPOOHUIITBA Ta MOKPAIIUTH SKICTh POIYKITIi.

AKTyaJIbHICTh TEMH TOJIATAE B TOMY, IO II€ TI0 Kpalie poOoTy BUPOOHUIITBA i
MIPHU BIAXUJIEHHSX SIKUXOCh MTOKAa3HUKIB, MOKHA Oyzie BiJipa3zy 3pO3yMITH MPUUMHY 1X
3MiH.

CkiaiHiCTh 1TaHOT poOOTH € B TOMY, LIO 1€ Iy>KE€ BEJIUKUN 00csr iHpopMmarllii
Ta ii 00poOKa, HaBITh SKIIO CTBOPUTH 0a3y JaHUX Ta ii aHATI3yBaTH, 3aBXIU €
(dakTopu IO CYTTEBO BIUIMBAIOTh HAa TOYHI PO3paxyHKW. 3a3BUYail 1€ JIFOJCHKUN

(bakTop, cTapiHHs 00JIaIHaHHS Ta HOTO MEXaHIYHUI 3HOC.
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ToMmy nnsi MOAANBIIOTO aHANI3y B3ATO 3HAYCHHS BEIWYWH TO3UII 30H
oOIaroBaJIbHOI MAIlIMHA, a caMe JUISTHKA 3 Ta30BUMHU TOPUIKAMH Ta BOJIOTICTH, IO
BIJTMBAIOTH HA MPOTIIKAHHS OKATHIIIB.

Ha pucynky 1 BimoOpaxxena mozenp BunamoBaibHOi MamuHu «LURGI 552
10 CKJIQJA€THCSA 3 3-X OCHOBHUX YACTHH:

- 30HAa CYLIKH;

30Ha BUIIKAHHS;

- 30Ha OXOJOIKCHHA,
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Puc. 1. Moaeanr BUNAJIOBAJBHOI MAIIIUHU

JorxxrHa BunamgoBaibHOT MamuHu 130 MeTpiB, BoHa ckiamgaerbess 3 208
najser.

[Tanera — e miardopma sika KpIMUTHCS 10 PyXOMOI YACTUHH OONaIFOBaIbHOL
MallliHU Ta CKJIAJAa€Thcsl ¢ HAOOPY YYTYHHUX KOJIOCHUKIB. Ha maneru 3arpyxarorhb
MPOJIYKIIIIO Ta BIAMPABIAIOTH B 30HY CYIIKHU ISl BUAAJICHHS 3aiBOT BOJIOTH B TIOBITPI.

B onepartopHiii 11t KOHTPOJIIO TEXHIYHOTO MPOIIeCcy Ta poOOTH 3 00IaHAHHAM
BUKOPUCTOBYIOTHCS TIAHEN, KOMIT FOTEpH, MyJbTH YNPaBIIHHSI, MOHITOpU Tpadikis.
Ha kxomm’rorepax BcranoBiieHa mporpama WINCC mis BimoOpakeHHS Ta ITyCKY
PI3HOMAaHITHHX MEXaHI13MiB Ta YCTaHOBOK.

Ha BumamtoBanbHIN MalivHI BCTAHOBJIEHO BEJIMKA KIJTBKICTh PI3HOMAaHITHHUX
JATYMKIB JJIs1 3YUTYBaHHS TapaMeTpiB poOOYOro Mpolecy.

Jlesiki BUXiJIHI aHAJIOTOBl CUTHAJIM TOTPIOHO MEPETBOPIOBATH B MUGPOBI s
MoAaIbIIO0I OOPOOKH Ta 3aMmucy.

OcHoBHa 30Ha Ji¢ OyJeMO MPOBOJAUTH aHalli3 Ta OyayBaTH MOJAJbII IIJIAHU
POOIT 11e 30HA BUITIKAHHS.

Bona ninmutbest Ha 10 mia-30H 110 CKi1agaeThbes 3 18 map ra3oBUX ropijiok.

Jlnst perymioBaHHST TiA-30H 5-10 BUKOPHUCTOBYIOTH CHCTEMa YMPABIIHHS 3
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MOBITPSTHUM JBUTYHOM . Ha pucynky 2 :

— 1 — mepeTBOpIOBaY CTPYM-TIOBITPS — B TIPHJIA]T ITiIKJTFOYAE€THCS CTUCHEHE
noBiTps 1,2 bap. IlepeTBoproBau mnpaiiroe Bij moctiiiHoi Hanpyru 24B. PerymoeTses
3 omneparopHoi mignpuemctBa ctpymoM 0-20 MiA. Tlpu 0 mepeTBoproBad 3aKpUTHH 1
He MIPOMyCKae MoBiTps, a npu 20 MitA Bigkputuii Ha 1,2 bap.

— 2 — TIOBITPSAHHUH JABUTYH 3 JAeMII(PEPHOIO Tapiikow — Ha JeMndepHy
TapijKy 3 BEPXHHOI YACTUHU JABUTH THUCK Ta3y, 3 HUKHBOI YaCTUHU ITiIKIIFOYAE€THCS
CTUCHEHE TMOBITPS, SIKE PETYIIOETHCS Yepe3 MOBITPSHUN IBUTYH, Y SIKOTO YIPABIIHHS
3nificHeHe crucHeHuM noBiTpsM KBIITaA.

— 3 — TOBITPSIHUN PEAYKTOP — PETYJIIO€ TUCK TMOBITPS IO MPUXOIUTH HA

MOBITPSIHUM JABUTYH.

Mogava rasy

l'as ropinok

MNogaya CTHCHEHOr o

noBiTpA ,—|

248 CTHCHEHE NOBITRA
PErynBaHHA KBMTaA

Puc. 2. Mogeab peryJiloOBaHHSl TeMIIEPATYPH Mi-30H

Ha ycix mig-3onax 3Haxomsatbes Tepmomapu [IlIp 1300 mo BUMIpIOIOTH
TeMIepaTypy.

Buxigauii curnan 3 tepmornap MiB, moTiM 00poOIIOETHCS TIEPETBOPIOBAYEM
Jumo y ctpym 0-20 mnA. CurHan 3 mepeTBOprOBada IOCTyNHae 10 CEpBEpPYy Ha
KOHTpOJIEp JJisl 3amucy 1 ompaitoBaHHs. KoxkHuit mapameTp Mae CBiii HOMEp, BiH

Ha3uBa€ThCA ((HOSI/IL[iSI».
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[Tig xoHY MiA-30HY BUAUICHO 3 TapaMeTpH:
- 3aBaaHHS BiIKPUTTS BiICOTKY TOBITPSIHOTO JIBUTYHA,;
- [ToTouHa TemmiepaTypa 30HHU;

- 3aaHa HOMIHaJIbHA TEMIIEpaTypa 30HU;

[ e = e | uEH! ]
| I - " 'A ‘ '- =om
| |v m- ‘mm ' 1 lv m- mf- A mril ' I % N 1
|| | e ) | | | k| g n,|

Puc. 3. BiHOﬁpa)l(eHHH TeMIlepaTypu y mi-30Hax

[Ipu 3arpy3ii marepiany B BUNAIIOBAJIbLHY MAlIUHY POXOJUTh NESIKUN Yac 110
MOYATKYy IPOITIKaHHS B IT1/1-30HaX.

Jns  crBopeHHs 0a3M JaHUX HEOOXIAHO OyJ0 CTBOPUTH 3aJEXKHICTh
IPOXO/DKEHHS MaTrepiajly MO BIAMOBIIHUM IiA-30HaM. 32 OCHOBY BHKOPHCTOBYEMO
IIBUJIKICTh BUTIATIOBAILHOT MallIMHU. TakoK OTPUMYEMO BIJIIOBI/IHI 1aH1 3 apXiBy.

Ha oOmnamtoBanbHiil MamnHi € 18 BakyyM-Kamep fka ONpuUOIM3HO 6M KOXKHA,
M1J-30Ha OOMAaJIeHHS TOYMHAETHCS 3 6 BaKyyM-KaMepH.

VM — HIBUAKICTH BUOATIOBAJILHOT MaIllHU

Tvl — yac 3amipy BoJiorocti B Matepiaii

TO ( yac mOTparuITHHS OKATHIINIB 10 MamuHK) = TVl + 2xB

T1 (yac moyaTtky po3paxyHky 1 30H1) = TO +30Mm/ VM

T2 (' yac mouaTKy po3paxyHky 2 30Hi) = T1 + 6/ VM

T3 (' yac moyaTKy po3paxyHKy 3 30Hi) = T2 + 6/ VM

T4 ( yac mouaTKy po3paxyHky 4 30Hi) = T3 + 6/ VM

T5 (9ac mouaTKy po3paxyHky 5 30Hi) = T4 + 6/ VM

T6 ( yac moyaTKy po3paxyHKy 6 30H1) = T5 + 6/ VM

T7 (4ac moyaTKy po3paxyHky 7 30Hi) = T6 + 6/ Vm

T8 (yac moyaTKy po3paxyHkKy 8 30Hi) = T7 + 6/ VM

T9 (yac mouaTky po3paxyHky 9 3oHi) = T8 + 6/ Vm

T10 ( wac mouatky po3paxyHky 10 3oni) = T9 + 6/ VM

T11 ( gac 3akindyeHHs po3paxyHky 10 3o0ni) = T10 + 6/ VM

Jlana ¢gopmynbHa cucTeMa J103BOJISIE BU3HAYUTH KOHKPETHY JIISHKY IMMalieT 3

MarepiajioM Ta MpU TMEpeBipll MNPOAYKTY Ha SKICTb Ta BIACIHIKYBATH MUISAX
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MPOIIKAHHS.

Ha minmpuemctsi icHytoth nokasHuku KIITiO, ame 30ip AaHUX MPOXOIUTH
BUKJIIOUYHO B PYy4YHY IpalliBHUKaAMU IiIMPUEMCTBA!

) MIiIHICTh Ha CTUCKAHHS — KOXKHI 2 TOIUHU

) KinpKicTh BOJIOTH B MIMXTI — KOKHI 2 TOIUHA

[Toxasauku KIITiO auisarecsa Ha 3 30HU:

- 3eseHa — 3HAYEHHS IMOKA3HUKIB HE BIIXUJISIOTHCS Bl HOPMH

- JKoBTa — € He3HAYHI BIAXUJICHHS BiJl HOPMH

- YepBoHa — KpUTHYHE 3HAYCHHS TOKA3HHKIB, HEOOXITHO PETYITIOBAHHSI
po060YOTO TIpOIIECy

[Toxazauku KITT1O moTpiOH1 11 BU3HAYEHHS SIKOCTI ITPOTYKITIi.

3aBaAKU yCIM 310paHUM JaHUM MOKJIMBO CTBOPUTH 0a3y JaHMX IO aHAII3YE

KIHIIEBE 3HAYCHHS SIKOCT1 Ta BIUIMB TEMIIEPATYPHU HaA MPOAYKT.

CIIMCOK JITEPATYPU
1. Texniuna  pokymenTtaris  mignpuemctBa  METIHBECT  TIpAT
«ITiBHI 3K»;

2. Opranizaiiis 6a3 naHux: npakTuuHuil kypc: Hau. mociO. mus crtyn. /

A. 10O. bepko, O. M. Bepec; Ham. ya-T «JIbBiB. momitexuikay. — JI., 2003. — 149 c.
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YK 504
BIIJIUB YPBAHI3AILII HA TUIIOJIOI'TIO XAPUYBAHHSI

Yeasnbiea Bikropis MukoJiaiBHa,

K.T.H., TOLICHT

HamionansHuit yHiBepcuteT «YepHIriBcbKa MOMITEXHIKA
M. YepHiris, Ykpaina

AHoTanisi: YpOaHizaiisi CympoBOJKYETbCS TpaHCHOpPMAIIEI0 HE JIMIIE
HaBKOJIUIITHLOTO CEPEAOPBHUINA, & W TPaHCPOPMAIIEIO CTUIIIO KUTTSA JIIOJICH, SIKi
HACEJSI0Th MICTa, 3MIHIOIOTBCS XapyoBl 3BHYKH, 1110 BIUIUBAE Ha 3JI0POB’S.
30araueHHsl XJI1000yJIOYHMX BHUPOOIB MakKpo- Ta MIKPOEJIEMEHTaMHU, Xap4OBHUMH
BOJIOKHAMHU, 1HITUMHU €CCEHIIIAJIbHUMHU PEUOBUHAMM, MOKE MOKPAIIUTH XapuyBaHHS
HacCeJIEHHS MICT Ta 3a0€3[eUnTH OUILII 30aIaHCOBaH1 J1€TH.

KurouoBi ciioBa: ypOanizailisi, XapuyBaHHsI, XJ110, 30aradyeHHs, 3J10pOB 1.

VYpbanizamis Ta rTioOamizaimis PO3MIMUPSIOTH JOCTYN JO0 HETPaJUuLIHUX
MPOJYKTIB XapuyBaHHsS 4Yepe3 3pPOCTAaHHsS MNpOMNO3ULid y cdepl XapyyBaHHS IS
HaceJIeHHS. 3MIHIOIOTHCS Ta YAOCKOHAOIOTHCS PEIEnTypH, METOAW 1 TEXHOJOTIi
BUpPOOHMIITBA y Xap4uoBii ramysi. L{i pakTopu BIIMBAaIOTH Ha MOJEINI Xap4yBaHHS Y
Bchomy cBiTI [1, 2]. Jani mocmimxkenHs 3 Kuraro [3] BKa3yrTh Ha Te, MO0 MOJIEI
XapuyBaHHS BIJOOpaXaroTh 3MIHU B JIOCTYIHOCTI 1XKi, 1 1110, HATPUKIIAA, OKUPIHHSA
3 SBJSIETHCS SIK HACTIOK MOJIEeNl Xap4yyBaHHS, OCOOJIMBO B MICIIEBOCTI 3 BHCOKHM
piBHEM MICbKOi 1H(pacTpykTypu Ta pecypciB. MacoBa ypOaHizallisi Ta 3pOCTaHHS
HasBHUX JI0XO/IB COPUSIOTH IIBUAKOMY MEPEX0/1y B XapuyBaHHI Ta Coco01 XKUTTS B
Adpuui Ha miBaens Big Caxapu [4].

MICBKE JKUTTSA acCOLUIOETHCS 13 3MEHIIEHHSIM CHOKUBAaHHS IOMAIIHBOI 1K1
Yyepe3 MIUPOKY JOCTYIMHICTh MEHII TPAAMIIMHAX MPOIYKTIB XapuyBaHHs. 3pOCTaHHS
pECTOpaHiB MIBUAKOTO XapyyBaHHS Ta CYNEPMapKeTiB, SKi MPOMOHYIOTh OUIbIIY
PI3HOMAHITHICTb MPOAYKTIB, 3PY4YHICTb 1 KOHKYPEHTOCHPOMOXKHI I[IHH, TaKOX

BIUIMBa€ Ha BHUOIp K1 crnoxuBayamu. LI 3MIHM B XapyoBOMY CEpEAOBHIILII
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BiIOyBAIOTHCSI MBUAKUMU Temramu. Kinbka JOCHIKEHbh Yy KpaiHax, Mo
pPO3BUBAIOTHCA [5], MOKa3aid, IO MOPIBHIHO 3 CLIBCHKUM XapuyyBaHHSIM, MICBHKI
JUETH, K TIPABUIIO, BKIOYAIOTh OLIBITY KIJIBKICTh MEJIEHOTO Ta MOJIIPOBAHOTO 3epHa
(HampuKIaA, pucy 4M MIIEHUIN, a HE KyKypyA3y YH MPOCO), TPOAYKTH 3 BUCOKUM
BMICTOM kupy (OLabpllle TMPOAYKTIB TBAPUHHOIO TOXOMKECHHS), IIYKOp, 1KY,
NPUTrOTOBaHy 1032 JIOMOM, 1 OOpOOJeHI XapdoBi MPOJIYKTU. 3 YacOM MITpaHTU B
MICBKI pallOHH, SIK MIPABUIIO, MPUHMAIOTh MICHKI MOJIENI 1 TUIIOJIOTIIO XapuyBaHHSI.

AHaJti3 JaHII0)KKa CTBOPEHHSI BapTOCTI XJ110a MoKasye, 0 3aMiHa OYHILEHOI,
31e0IBIIOT0 IMIOPTOBAHOI, MINEHHUIIl B TMPUBAOIMBHUX XJ1000yTOUYHHUX BHUpPOOax
MO>K€ MOKPAILIUTH IPOJOBOJIbYY Ta XapuoBy O€3MeKy, CHPUUMHUTHU NEPEX1T 1O OLIbII
30a7aHCOBAaHUX [II€T, TOMY IO Yy MIICHUYHOMY OOpOIIHI BHIIOTO TaTYHKY
(padiHnoBaHOMY OOPOIIIHI), BUpOOaM 3 SIKOTO BiJIJIalOTh MEpeBary CbOrojH1 MICTSIHH,
HEJIOCTAaTHs 30aJ1aHCOBAHICTh HE3aMIHHUX aMIHOKHCIIOT, TaK aMIHOKUCJIOTHUN CKOP
ni3uny nopiBHioe 44%, a TpeoHiny — 75%. CporomHi TEHACHINIEID € po3podOKa
peuenTyp 1 TEXHOJIOTIH, 30KpeMa, OOpPOIIHSHUX BUPOOIB 3 BUKOPUCTAHHSAM DPI3HHUX
BU/IIB OOpOIIIHA — aMapaHTOBOI'O, COEBOT0, OOPOIIHA HYTY Ta iH.; 3 JOJABaHHAM J0
OOpoIlIHa MIIEHUYHOTO0 (PYKTOBHUX, HANpPHUKIAMA, 3 S0JyK, BUHOTpaay, Kyparu, abo
OBOYEBHUX, HAINPUKIIAI, 3 MEpIro, rapdy3a, KamycTH, — MOPOIIKiB, MAaCT, IIMAaTOYKIB.
Mera TOKax 1HHOBAIIIM — BIIPOBAIXKEHHSI HA PUHOK KOPHUCHOI MPOYyKIlii, 30arayeHoi
€CCeHINIAIbHUMU KOMIIOHEHTaMH. Taki TMPOIYyKTH BXKE KOPUCTYIOTbCA TapHUM
MOTTUTOM, /K€ JIFOJM B OCTAaHHI POKM TOYANU MIKIYBAaTHCS MPO BIACHY KYJIBTYPY
Xap4yBaHHA [6].

3minryBaHHs OOpOIIHA PI3HUX 3JIAKOBUX KYJBTYp A€ MOXKJIUBICTh 30araTuTH,
HAMpUKJIaj], XJi0 Xap4OoBHMMH BOJOKHAMHU 1 TOXUBHUMH PEYOBHHAMHU MAaKpO- Ta
MIKpOEJIEMEHTaMH1,  MIABUIIUTH  HOr0  XapyoBy MLIHHICTH 1  NOKpPAIIUTH
OpraHOJICTITUYH1 BIACTUBOCTI.

VY 3B’sa3Ky 13 BIUIMBOM ypOanizamii 1 rioOamizaiii Ha MOJEl 1 THIIOJIOTIIO
XapuyBaHHs poO3po0JieHa pelenTypa Ta TEXHOJOT1i MPUTroTyBaHHS XJi0a Ha mapy 3
TPhOX BHUJIB OopomrHa (KUTHHOTO, MINIEHUYHOTO 1 KYKypya3sHoro) 0e3

BUKOPHUCTAHHS 3aKBACKM 1 JPDKIKIB Ta 3 JI0JaBaHHSIM MATOKU MEJSICU 1 POJA3UHOK.
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Bwmict wmikpoenementie (Mr) Ha 100 T po3po0IEHOTO MPOAYKTY CKIIAB:
Hartpito - 762,8; Kamito - 245,5; Kansitito - 65,7; Marnito - 56,8; ®ocdopy - 117,5;
depymy - 1,9. [l nopiBHAHHS CEpeIHIM BMICT IUX MakpoenemeHTiB (Mr) y 100
xymiba mmeHnyHoro ckiagae: Hatpito - 490,0; Kamiro - 115,0; Kamemiro - 42,0;
Marsiro - 0,0; @ocdopy -110,0; Depymy - 0,6.

OTtxe, ypOaHizallisi Mae TIMOOKI HACTIAKY NIl XapuyBaHHs HaceneHHs. Cepen
MICBKMX JKUTENIB MIBHAKO 3pOCTa€E HaJAMIpHA Bara Ta OXHPIHHA, 30epiraerbcs
nedIIUT MIKPOCJIIEMEHTIB Y MPOAYKTax XapuyBaHHA. [ Toro, mo0 IpOTHCTOSATH
Takiii mpoOjemMi HEOOXiTHO 3O0UTBIIUTH JOCTYIHICTH 370pPOBOi, TOXXKHWBHOI Ta
Oe3rmeyHol 1KI, a OJWMH 13 INIAXIB J0 IbOTO — 30aradyeHHS €CCEHIJAILHUMU

pPEYOBUHAMH MPOAYKTIB MEPIIOi HEOOX1THOCTI, 30KpeMa XI1000yT0UHIX BUPOOIB.
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Abstract: Now humanity has an urgent question regarding the development of
Mars. For this, it is necessary to send settlers there, and provide for the possibility of
ensuring their residence in a hostile environment for a long time. Planning missions
to Mars is the first step toward the beginning of an era of interplanetary migration
that will change human history. To master this planet, it is necessary to think about a
trip to Mars, taking into account the long-term prospects of a person staying there
with the goal of colonizing this planet, and with the full functioning of a person in a
hostile environment for him. Mars is a relatively calm planet with a fairly cold
climate, a thin atmosphere of carbon dioxide, and a very weak magnetic field.
Therefore, the entire surface of the planet is constantly bombarded by cosmic rays
and high-energy charged particles of the solar wind. Another feature of Mars is
frequent local and global dust storms. For this reason, living and working quarters for
colonists are best built below the surface. This is necessary for reliable human
protection against cosmic radiation. These colonies must be provided with energy.
And using solar batteries for this is not the best option. After all, the flow of solar
radiation on Mars is much smaller than on Earth. In addition, the panels will be
constantly dusted with sand due to frequent dust storms. A nuclear reactor may be the
best option. Also, people need constant access to water resources. From the point of

view of the reliability of the future housing, these requirements are best met by a
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volcanic lava tube with strong walls. And based on the need to provide settlements
with water, a more suitable case should be considered underground caves in glacial
cracks with a gentle horizontal entrance. But the walls of such settlements will be less
strong, and they will require significant preparatory work. The best case would be a
lava tube with strong walls found next to powerful glacial structures.

Key words: Mars, exploration, settlement, lava tubes, glaciers.

Now humanity has an urgent question regarding the development of Mars. For
this, it is necessary to send the first settlers there, and provide for the possibility of
ensuring their residence in a hostile environment for a long time. Today, this is a
rather difficult task for scientists and engineers. After all, it leaves no room for error,
since it is about human life. Planning missions to Mars is the first step to the
beginning of the era of interplanetary migrations, which will change the history of
mankind [1].

Currently, the issue of placing the first settlements for humans on Mars are
very relevant. Mankind took its first steps back in the 1970s of the 20th century,
visiting the moon. However, a trip to Mars requires much more time and effort. For a
serious approach to the development of this planet, it is necessary to think about a trip
to Mars, taking into account the long-term prospects of a person's stay there. After all,
human colonization of this planet must provide for the full functioning of a person in
a hostile environment.

When planning the first flights to Mars, it is necessary to model a wide range
of possible situations that the first colonists may encounter. Mars is a relatively calm
planet with a rather cold climate. It has a thin atmosphere that is mostly carbon
dioxide, and the planet has a very weak magnetic field. Therefore, the entire surface
of the planet is constantly bombarded by cosmic rays and a stream of high-energy
charged particles of the solar wind. Another feature of Mars is frequent local and
global dust storms.

Recently, significant reserves of water in the form of ice have been discovered

there. It was found both in the polar caps and under the entire surface, starting from
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depths of 15-20 cm [4]. For this reason, living and working spaces for colonists are
best built below the surface, for reliable protection from cosmic radiation. These
colonies must be provided with energy. In this case, solar cells will not be the best
option, because the flow of solar radiation on Mars is much less than on Earth. Also,
the panels will be constantly dusted with sand due to frequent dust storms. A nuclear
reactor may be the best option.

In addition, people need constant access to water resources. Therefore, the
selection of the place of the first settlement should be extremely careful. From the
point of view of the reliability of the future housing, these requirements are best met
by a volcanic lava tube with strong walls. It is a hollow formation in the crust, formed
as a result of the outflow of volcanic lava. And based on the need to ensure the
settlement of people with water, a more suitable case should be considered
underground caves in glacial cracks with a gentle horizontal entrance.

After all, there are already significant deposits of water ice under the surface,
frozen over millions of years as condensate, or formed by underground sources [2, 3].
But the walls of such settlements will be less strong, and they will require more
careful preparatory work. The best case would be a lava tube with strong walls found
next to powerful glacial structures. The colony itself, most likely, will have the
appearance of separate premises, with residential, engineering, elevator and
greenhouse compartments. They will have to be connected to each other by small
transition tunnels to control the pressure and composition of the artificially created
atmosphere in them. The nuclear unit of the power plant should be located nearby. It
Is clear that there must be several small dome rooms and solar power plants on the
surface of Mars.

It is necessary that, over time, the colonists switch to self-sufficiency in
provisions. And that is why edible crops should be grown there. And therefore,
settlements on Mars should become the next technological breakthrough for
humanity.

Bright representatives of volcanic craters are large craters on the tops of the

highest mountains on Mars: Olympus, Askraeus, Arsya and Pavonis. It was on the
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slopes of the Arsya volcano that seven dark spots were found at the beginning of the
2000s. They were given the female names of Wendy, Dana, Jeanne, Annie, Abby,
Nikki and Chloe.

These dark spots on the surface of Mars turned out to be deep rocky wells,
entrances to deep cave formations beneath the planet's surface. That is, they are gaps
in the ceiling of very large underground caves with diameters in the range of 100-
252 m. These caves were formed at moments when streams of molten lava "burned"
under the surface of the void planet and slid further down the slope of the volcano.
The relative youth of these formations is evidenced by the sharp edges of the dips.
After all, they were not covered with sand and dust, given the frequent dust storms.
Such reliable caves can be used to create the first permanent settlements.

They will make it possible to reliably protect a person from powerful radiation
exposure. And a certain drawback will be the need to organize the delivery of water
ice to provide the settlers with water resources. It is they who can become the raw
material for the production of oxygen, which is so necessary for humans, and
hydrogen fuel for rocket engines.

Near the Elysium volcanic region on the plain of the Hebrus Valles, river beds
with a width of several hundred meters to several kilometers have been found. At the
end of one of them, a pit measuring, 1800x1125 m and a depth of up to 500 m was
discovered. It is believed that water ice can be stored under the surface in such pits
and next to them. Therefore, such formations can be used for the placement of future
long-term human settlements.

In some areas on the slopes of the Pavonis volcano, lava tubes with several
rounded dark spots were also found. Such lava tubes appeared as chains of collapses
with a flat bottom and gentle or almost vertical side walls. Gaps in the roof of caves,
or lava tubes, open access to them from the surface of the planet. Two dark pits were
also found near Mount Askraeus (Fig. 1, left). In the pits, boulders and rock sediment
were found along the walls, as well as brighter dune deposits on their bottoms. Both
pits have steeper eastern walls (right in Fig. 1) with ledges containing boulders, and

gentler western walls that gradually transition into the bottom of the pit.
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Long erosion channels were found on the slopes of some of the volcanoes. It is
believed that they were formed when soft surface material fell into underground
cavities. This easily eroded soil layer could have a significant proportion of soft
volcanic ash [4, 5]. The presence of subsurface water ice in such channels also makes

them suitable candidates for future human settlement.

Fig. 1. On the left — are two dark holes on the northwest slope of Askraeus Mons
with a diameter of 180 m and 310 m (http://hirise.lpl.arizona.edu/ESP_
019997 1975). On the right —is a close-up of the larger hole (https://hirise-
pds.lpl_RED.browse.jpg).

Numerous pits have also been found in the southern part of Acidalia Planitia
and to the west and northwest of Cydonia Mensae. That is, objects of round,
elongated or irregular shape with raised edges, which reach up to several hundred
meters in diameter (Fig. 2). They are mainly located on slopes facing the equator, for
example, on the inner walls of impact craters, or on any other form of relief with
gentle slopes up to 2°. These pits are concentrated at latitudes between 24°N and
36°N. The orientation of pits to the equator indicates their control by insolation. In
addition, the raised edges may indicate their high-energy excavation by some
unknown agent. One possibility is gas jets created by sublimation of CO, under a slab
of dry ice.

Another possibility is that they represent residual landforms from a time when
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the dust/ice-rich shell extended further south, or insolation-controlled water ejection
[39]. That is, either by melting the subsurface layer of ice, or by cooling the lava
below it. As cooling causes the volume to decrease, the area above the lava may
collapse. Similar structures can be observed in the Copernicus crater and in the Devi
crater on the Moon, or on Jupiter's moons Ganymede and Callisto, and on Mercury
[7, 8, 9].

Fig. 2. A chain of pits located on the equator-facing slope of a local ridge
(HIRISE ID: PSP_PSP_008641 2105 RED). The pits appear young based on the
well-preserved rims. Some pits show limited eolian deposition and ripple forms.

(https://www.uahirise.org/PSP_008641 2105).

Chain pits can be of volcanic origin. Lava flowing from a volcano solidifies on
the surface, leaving a molten tube of lava flowing below. When volcanic activity
stops, the tube empties, leaving behind an underground cavity. Over time, parts of the
roof above the cavity may collapse, leaving circular depressions on the surface. On
Earth, examples of such cavities can be seen on the slopes of the Kilauea volcano in
Hawaii. On the Moon, a similar cavity was found near Hadley Rille, who visited
Apollo 15 in 1971. It is believed that it could have formed in the same way billions of

years ago.
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Abstract. The research focuses on strategies and tactics aimed at preventing
and overcoming pedagogical barriers. The study of this aspect includes the analysis
of various methods that contribute to the creation of a favorable educational
environment, as well as the use of techniques aimed at motivating and supporting
personal development. The results of the study can serve as a basis for developing
effective strategies for interaction between teachers and students, contributing to the
optimal educational process and overcoming difficulties encountered on the way to
learning.
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Introduction. Teaching and education in the modern educational environment
often face various challenges that can hinder the effective pedagogical process. This
topic is relevant in the context of developing the educational process and improving
the quality of education. Preventing and overcoming pedagogical barriers is

becoming an important task for modern educators. Given the diversity of students'
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needs, including those of children with special educational needs, it is important to
develop strategies that promote the creation of an accessible, health-promoting
educational environment. In today's world, it is important to develop not only specific
knowledge but also critical thinking skills. Strategies aimed at developing these skills
help to overcome barriers to learning.

The purpose of the article is to study and analyze strategies and tactics for
preventing and overcoming pedagogical barriers.

Results and Discussion. To confirm the importance of the barrier as a
developmental category in learning, it is useful to compare human and animal
perception of an obstacle. I. Pavlov's experiment with a dog can serve as an
illustration of this idea. In I. Pavlov's laboratory, a positive salivary reflex was
formed in a dog to the image of a circle and a negative reflex to the image of an
ellipse. Then they slowly turned the circle into an ellipse, and the dog, although it had
previously responded accurately to both shapes, began to get anxious and eventually
became hysterical. This experiment emphasizes that the barrier of
"misunderstanding™ can be insurmountable for the animal's psyche. As a result of the
mental breakdown, a fundamental difference between human thinking and animal
activity was revealed, which became the basis for substantiating the laws of human
development [1]. For a person, unlike animals, the manifestation of a barrier of
misunderstanding or contradiction is considered a signal to activate thinking, to start
research activities to study a problematic phenomenon or subject. In the educational
process, the development of the mind should be directed so that the contradiction
(barrier) becomes not a cause of hysteria, but an incentive to independent research
work to overcome this barrier. Thus, after analyzing the state of the art of studying
the barrier as a pedagogical phenomenon, we conclude that its further study should be
based on the principles of barrier pedagogy.

This term is not new to pedagogical thought. In their study, researchers
compare adaptive and barrier pedagogy, arguing that any pedagogical influence has a
barrier character [2]. The main concept of barrier pedagogy is that in the educational

process it is necessary not only to adapt external barriers to the student's personality,
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as adaptive pedagogy does, but also to change and adapt the student's personality in
relation to existing barriers using humanistic methods, thereby contributing to his or
her development. The ability to effectively cooperate and interact in an intercultural
environment requires appropriate strategies and tactics to overcome cultural barriers
in education [3].

We study barrier pedagogy from a different perspective, considering it as a
field of pedagogical science that deals with the development and use of strategies to
prevent or overcome pedagogical barriers in accordance with specific learning
situations [2]. We believe that a pedagogical barrier is an objective reality in the
pedagogical process, and therefore it is necessary to develop future teachers'
competence in preventing and overcoming pedagogical barriers and creating a
barrier-free healthy learning environment [4]. Based on the binary nature of a
pedagogical barrier and taking into account two strategies - prevention and
overcoming - we define a strategy as a line of behavior. Although the term "creating
pedagogical barriers” can be misleading, as it contradicts the binary nature of the
barrier, we believe that it does not make sense to talk about a strategy for creating
such barriers. However, given that a pedagogical barrier can also have a
developmental nature, we believe it is appropriate to identify two
strategies - prevention and overcoming [2; 4]. In addition, when considering the
process of creating artificial barriers, we mean cognitive barriers. In the context of
competence development, we should talk about different types of pedagogical
barriers that require either prevention or overcoming, which justifies the use of both
strategies (Fig. 1).

The rationale for highlighting a strategy for preventing pedagogical barriers is
due to their negative aspects and possible destructive impact on activities. Preventing
a barrier is more effective, less costly in terms of effort, resources, and time, and
makes it possible to avoid negative consequences. A prevention strategy includes a
set of tactics aimed at avoiding or minimizing pedagogical barriers in the learning
and professional process. The allocation of a strategy for overcoming pedagogical

barriers is justified by the need to identify and realize the developmental potential of
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the pedagogical barrier, as well as to eliminate its possible destructive consequences.

This strategy is provided by a set of tactics.

Type of Characteristics
barriers
- Amount of information on the program
External -
pedagogical - Not _a c_;oanenlen'f schedule_ _
) - Difficulties in planning and solving
barriers .
pedagogical tasks
- Low self-esteem
- Differences in temperament and personality
traits
- Frustration
- Apathy
Internal - Anger
pedagogical - Overwork
barriers - Excitability
- Fear
- Irritation.
- Anxiety
- Activation of negative traces of emotional
memory

Fig. 1. Types of pedagogical barriers

In the context of the study, the following tactics are distinguished within the
two strategies: forecasting, assistance, support, support, auto-training, cooperation,
stimulation, and developmental. Each of these tactics involves the use of specific
methods and techniques.

It should be noted that the acquisition of professional competence (which
includes the ability to prevent or overcome pedagogical barriers) is important not
only for teachers of specific subjects such as math, computer science, biology, health,
philology, or primary school, but also for teachers in general [5]. The use of modern
technologies in education brings new challenges. The development of tactics that
promote the effective use of technology and overcome possible obstacles is becoming

relevant [6]. The development of this competence occurs during the teaching of
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various subjects that are part of the professional, humanitarian and natural science
cycles. Let us describe the essence of these tactics. The introduction of forecasting
tactics is expedient in ensuring the possibility of predicting the possible occurrence of
a pedagogical barrier. The deeper, more accurate and diverse the forecasting activity
of the subjects of the pedagogical process, the more effective the strategy of
preventing pedagogical barriers.

Facilitation tactics aim to develop the desire to act in a timely manner in certain
situations. It involves creating conditions for the learner to be able to choose and
manifest themselves as a subject of choice. The task of the teacher is to help
overcome the fear of the unknown and open up a wide range of possibilities for the
student. This can be achieved when the student solves situations independently,
acting not intuitively or impulsively, but carefully, and the teacher does not impose a
specific course of action.

Support tactics include joint preventive actions by both students and teachers
aimed at identifying actual and potential pedagogical barriers. During this process,
both parties rely on the potential capabilities of the student to jointly find adequate
methods and techniques to prevent and overcome these barriers.

The autotraining tactic is aimed at teaching future teachers methods of
relaxation, self-regulation, self-hypnosis, and self-direction. The use of this tactic
helps to control emotions, relieve tension and anxiety, and restore energy to work to
prevent or overcome pedagogical barriers.

Support tactics involve close observation by the teacher to ensure maximum
independence of the student's actions in relation to pedagogical barriers. This tactic is
aimed at ensuring that the student is not in front of the teacher, but next to him or her,
thus avoiding inadequate actions. The teacher is entrusted with the role of a translator
of the cultural norm of open, trusting and partnership relations, as well as the role of a
person who professionally promotes personal development.

The purposefulness of singling out the tactics of cooperation is due to its
contribution to in-depth consideration, comprehension of the studied concepts and

achievement of a higher level of reasoning, which leads to the activation of cognitive
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activity.

The stimulation tactic is aimed at activating the motivational sphere of the
future teacher and, accordingly, his/her activity. The choice of this tactic is based on
the understanding that pedagogical stimulation serves as the basis for both preventing
and overcoming pedagogical barriers. It combines the experience of learners (their

interests, desires, aspirations) with the knowledge and experience of teachers. The

tactic is aimed at arousing the desire to seek and act.

The developmental tactics of overcoming pedagogical barriers are based on the

mechanisms of self-actualization, rethinking one's own actions and overcoming

internal resistance formed by stereotypes (Fig. 2).

Tactics
Forecasting

Characteristics
In-depth, reliable, versatile forecasting as a
strategy for preventing pedagogical barriers.

Promotion Creating a desire to act in situations, providing
opportunities for choice, and helping to
overcome the fear of the unknown.

Support. Joint preventive actions and finding adequate

methods to prevent and overcome pedagogical
barriers.

Autotraining

Mastering the methods of relaxation, self-
regulation, and self-hypnosis to manage
emotions and increase work efficiency.

Support

Observation and promotion of maximum
independence of the learner's actions in
relation to pedagogical barriers.

Cooperation

Promoting deeper thinking, understanding of
concepts and increased cognitive activity
through collaborative activities.

Stimulation

Activation of the motivational sphere to
promote activity; providing a basis for
preventing and overcoming pedagogical
barriers.

Developmental

Based on mechanisms of self-actualization,
rethinking actions and overcoming personal
resistance to stereotypes.

Fig. 2. Tactics of pedagogical barriers

Since we have already identified the classification of pedagogical barriers for
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students, let's look at the 