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ABSTRACT

Electrophoretic analysis of globulin storage proteins was performed in the seeds of 15 introduced common
bean samples in the study. The goal was identifying, passportizing, and studying the genetic diversity of common
bean genotypes. Moreover, the genetic diversity index (H-) was calculated in zones (®-, Y- B- and a-) according
to the frequency of occurrence of patterns in the electrophoregrams of globulin storage proteins in the seeds of
common bean samples. 16 spectra and 21 patterns were detected in common bean samples, and polymorphism
was observed in most of them. 4 spectra and 5 patterns, 4 spectra and 4 patterns, 4 spectra and 5 patterns, and 4
spectra and 7 patterns were observed in the o, Y, B, a zones, respectively. The genetic diversity index was
calculated based on Nei's formula for each of the 4 zones - o, Y, B, and a. According to calculations, more genetic
diversity was observed in ®-zone (H=0.993), slightly less in f zone (H=0.707), o (H=0.837), and least in Y zone
(H= 0.580). Genotypes were divided into 4 groups based on cluster analysis. Based on the obtained results,
electrophoretic analysis of globulin storage proteins was performed for the first time in polyacrylamide gel (A-

PAGE) and polymorphism was found in common bean genotypes.
Keywords: common bean, genotype, seed, globulin, storage protein, gene, pattern, electrophoregram, cluster.

INTRODUCTION

Common bean (Phaseolus vulgaris L.) is one of
the most important legumes used as a food crop in the
world. This plant is cultivated mainly in temperate re-
gions, and is widespread in Asia and South America,
mostly in developing countries [1]. Common bean has
been planted and cultivated in Azerbaijan since ancient
times. Common beans, which are legumes, are used as
food by humans and animals. In terms of sown area, it
ranks third after peas and lentils [2] .

The common beans also enrich the soil with nutri-
ents by moving nutrients from the subsoil to the topsoil
through their strong root system. Common beans meet
a large part of their nitrogen needs by using free nitro-
gen from the air through Rhizobium phaseoli bacteria,
which live a symbiotic lifestyle, and enrich the soil with
nitrogen. Common beans have high adaptability, and
there are enough cultivated areas of them in our coun-
try. Each region with different climatic conditions has
its own cultivation characteristics and some difficulties.
However, the goal is to obtain high-quality and large-
quantity crops.

The common bean (Phaseolus L.) belongs to the
legume family, the genus Leguminosae, and it was
given this name because its fruits resemble a boat. The
number of chromosomes in beans is 2n=22. Among the
legumes, the most cultivated common bean plant is na-
tive to Mexico, Guatemala, Colombia, and Central and
South American countries. There are 230 species of
beans, 17 of which grow wild [3] .

Common beans are heat-tolerant, their seeds ger-
minate at 8-10°C. But the most favourable temperature
for this plant is 18-20°C. Bean sprouts are destroyed at
a temperature of 0.5-1.0°C. It should also be noted that

the seeds of its different species and varieties require
different amounts of heat to germinate. Ex: 6-8°C for
broad beans, 8-10°C for mung beans, 6-10°C for com-
mon beans, and 12-14°C for lima beans. A temperature
of -200C is needed to germinate fast-growing common
bean varieties. Black bean seeds germinate at 2-3°C
lower temperature than the white ones. Bean sprouts
cannot withstand prolonged low temperatures and die
at -0.5°C frost, older plants can withstand frosts down
to -4°C. The optimum temperature for the flowering of
common beans is considered to be 20-25°C, but de-
pending on the species and form, it is possible for the
plant to flower at a temperature of 15-40°C, and at a
temperature higher than 41°C, the flowers fall. A sharp
change in temperature during the growing season re-
duces the productivity of most varieties of beans
(mainly in the tillering stage). Bean varieties imported
from Asia (small beans) develop normally under high-
temperature and produce well [4].

Common beans need to be in an area that receives
full sunlight, especially when the plants are young,
when there is no light, the plants are exposed to elon-
gation, which results in lower vyields. Long-lasting
shade or cloudy weather has a devastating effect on
common beans. Types and varieties of beans do not
have the same relationship to the length of the day.
Some varieties bloom late and bear fruit even on long
days.

Common beans are food crops with high nutri-
tional value that can be stored for a long time without
changing their content. 100 g of common beans con-
tains 0 cholesterol, 336 calories, 59.4 g carbohydrates,
23.1 g protein, 1.7 g fat, 163 mg calcium, 437 mg phos-
phorus, 6.9 mg iron, 0.57 mg B4, 0.52 mg B;, 2.5 mg.
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vitamins PP (niacin)[5] . Common beans are a legume
that is not inferior to red meat in terms of vegetable pro-
tein and fiber and is very rich in protein and mineral
salts that help strengthen bones[6].

The amount of storage proteins in common bean
seeds is highly variable due to the quantitative nature of
the genes that regulate protein synthesis[7]. In general,
the seeds of leguminous plants contain 20-35% albu-
mins, 43-55% globulins, 0.73-2.70% prolamins, and
11.84-32.21% glutelins. [8]. Albumin and globulin to-
gether make up 63-90% of total proteins. The saline
soluble fraction (globulins) makes up 45-50.3% of the
total mass. Soluble proteins with an average value of
47.7% make up the main protein fraction [9].

Differences in molecular weights of protein bands
by using SDS polyacrylamide gel electrophoresis as re-
ported by Gupta, different variants of seed proteins viz.,
globulins, glutelins, albumins, and prolamins were ob-
served in different variants. Polyacrylamide gel electro-
phoresis (SDS-PAGE) was used for protein separation
[10] and SRAP was used to evaluate legumes [11, 12,
13].

MATERIALS AND METHODS

15 introduced common bean samples were used in
the study. 15 samples were sown at the Absheron Ex-
perimental Base of the Institute of Genetic Resources
of ANAS, field experiments were carried out in the sec-
ond and third ten days of November.

Electrophoretic analysis of globulin protein was
carried out at the "Biochemical genetics and technol-
ogy" department of the Institute of Genetic Resources
of ANAS. Extraction and electrophoretic analysis of
globulin storage proteins in common bean samples
were modified in polyacrylamide gel (Acid-PAGE) by
F.A. Poperelya et al. (1989) [14] and performed based
on the method of W. Bushuk and R. Zilman (1978)
[15].

After crushing, common bean seeds were ex-
tracted 2 times with 500 ul of 70% alcohol, each time
centrifuged at 3500 rpm, t then washed 2 times with 500

1 2 3 4 5

ul of 0.03%. vinegar and acetone solution vo and cen-
trifuged at 3500 rpm each time after dissolving with a
mechanical stirrer. 500 pl of 9 molar acetic-urea solu-
tion was added to the extract obtained after the fourth
time and analyzed in a vertical electrophoresis appa-
ratus in glycine-acetate buffer (pH-3.5).

Patterns were numbered by comparing them with
each other in each zone and then numbering all patterns
without taking into account repetitions. Thus, if a cer-
tain pattern is repeated in the samples, a new number is
not assigned to this pattern, and all patterns are recog-
nized according to this rule. The frequency of occur-
rence of each pattern of lentil samples was calculated
by the following formula based on Nei’s genetic diver-
sity index in all zones.

H=1-> P2

H - genetic diversity index; P; - frequency of each
pattern in the zones.

Cluster analysis was constructed by applying the
UPGMA method.

RESULTS AND DISCUSSION

Protein markers are one of the main markers used
in the genetic identification of plants. For the first time
in Azerbaijan, the electropherograms of globulin pro-
teins obtained during the vertical electrophoretic anal-
ysis of leguminous plants carried out by a new method
by modifying the A-PAGE method were convention-
ally divided into 4 zones: these are called ©-, Y-, B-,
and a-globulins. High-molecular-mass proteins are lo-
calized in the w-zone and low-molecular-weight pro-
teins are localized in the a-zone. The globulin proteins
in the grains of the bean samples were relatively less
polymorphic, while those of the lentil plant were more
polymorphic and their spectra were intense. However,
globulin proteins differed dramatically according to the
polymorphism of gliadin and gluten storage proteins in
wheat grain. (Figure 1).
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Figure 1: The results of electrophoresis of globulin storage proteins in common bean genotype
1-K-37, 2-AzePHA-1/16, 3-AzePHA-t/17, 4-AzePHA-t/18, 5-Saksa, 6-AzePHA-18,7-K-15274, 8-AzePHA-14, 9-
Galibiyyet, 10-K-3498, 11-K-13038, 12-Afqo-27, 13-AzePHA-1/6, 14- AzePHA-t/15, 15-Yerli piyada.
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The spectra (bands) observed in the studied com-
mon bean genotypes were distributed in 4 zones: w, v,
B, a zones, depending on the molecular mass of globu-
lins and the speed of movement in polyacrylamide gels.
As a result of the electrophoresis analysis of globulin
storage proteins, 16 spectra and 21 patterns were de-
tected in all zones in 15 common bean genotypes, 4
spectra in each zone, and a larger number of their com-
binations (7 patterns) were observed in the o zone.

4 different spectra (bands) were detected in the ®
zone. Of these, spectrum No. 3 was observed in 12 sam-
ples with a frequency of 80%, on the contrary, spectra
No. 1, 2, and 4 were detected in 5 samples (33.3%), 2
samples (13.3%), and 6 samples (40%), respectively. It
should be noted that among the globulin zones of the
studied genotypes, the highest genetic diversity
(H=0.993) belongs to the @ zone.

Table 1.
Frequency of occurrence of patterns and spectra in common bean genotypes
Zones (@) (0] B) (o)
Num-
ber of Fre- Fre- Fre- Fre- Fre- Fre- Fre- Fre-
pat- quency of | quency of | quency of | quency of | quency of | quency of | quency of | quency of
terns patterns, spectra, patterns, spectra, patterns, spectra, patterns, spectra,
and % % % % % % % %
spectra
1 20 33.3 60 93.3 33.3 20 27 73.3
2 20 13.3 13.5 86.6 7 93.3 20 20
3 20 80 7 80 13.5 100 13.5 20
4 14 40 20 100 40 46.6 13.5 66.6
5 27 7 7
6 13.5
7 7

5 different patterns were found in the ®-zone (ta-
ble 1), their ideogram is depicted in Figure 2. When
looking at the pattern diversity of the w-zone, it is
known that the frequency of occurrence of pattern No.

4 was 14% in two genotypes, the frequency of occur-
rence of patterns No. 1, 2, 3 was 20%, each in three
genotypes, and the frequency of occurrence of pattern
No. 5 was 27 % in four genotypes.

] 7}

-

E
| -

Figure 2. Ideogram of patterns observed in the w-zone of globulin storage proteins.
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Figure 3. Ideogram of patterns observed in the y zone of globulin storage proteins.

4 spectra and 4 different patterns were detected in
the y-zone of globulin storage proteins. Among the ob-
served spectra, spectrum No. 4 found in 15 genotypes
was evaluated as a high-frequency spectrum (frequency
of occurrence 100%). Spectrum No. 1 was character-
ized by a high-frequency (93.3%) in 14 samples, spec-
trum No. 2 by a medium frequency (86.6%), and spec-
trum No. 3 by a low frequency (80%) in 12 samples
(table).

The ideogram of the patterns detected in the y-
zone of globulin storage proteins is shown in figure 6.9.
Pattern No. 1 in 9 samples (60%), pattern No. 2 in 2
samples (13.5%), pattern No. 3 in 1 sample (6.6%), and
pattern No. 4 in 3 samples (20%) were recorded. The

E:D
= F

value of Nei’s genetic diversity index calculated on the
basis of the frequencies of occurrence of patterns ob-
served in the y-zone of globulin storage proteins, was
0.580, which indicates a high genetic diversity of the
studied genotypes.

4 spectra and 5 patterns were observed in the
zone of globulins of 15 studied common bean geno-
types. Of them, spectrum No. 2 (in 14 samples) and
spectrum No. 3 (in 15 samples) were detected with a
higher frequency (93.3% and 100%), spectrum No. 4
was observed (in 7 samples) with a medium frequency
(46.6%), the lowest frequency was found in spectrum
No.1 (in 3 genotypes) (20%).

Figure 4. Ideogram of patterns observed in the -zone of globulin storage proteins.

Patterns No. 1 and 4 were detected with a high fre-
quency in 33.3-40% of samples, pattern No. 3 was de-
tected with a medium frequency in 13.5% of samples,
and patterns No. 2 and 5 were found in 1 genotype.

Ideograms of 5 patterns found in the B-zone of
globulin storage proteins are given in figure 6.10. The
value of Nei’s genetic diversity index calculated for the
[-zone was 0.707.

4 spectra and 7 patterns were detected in the o-
zone, spectrum No. 1, which had a high frequency of

occurrence, was found in 11 samples (73.3%), and
spectra No. 2 and 3 were each found in 3 samples (20%,
low), and spectrum No. 4 was found in 10 samples
(66.6%, medium). Each of patterns No. 5 and 7 in the
a-zone was unique and specific for only one genotype.
The fact that the patterns are specific for each genotype
serves to distinguish them from each other and plays a
very important role in the identification and passporti-
zation of the samples. Patterns No. 3, 4, and 6 were each
recorded in 2 samples, and patterns No. 1 and 2 were
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recorded in 4 genotypes (27%) and 3 genotypes (20%),  patterns detected in the a-zone of globulin storage pro-
respectively. The value of Nei’s genetic diversity index  teins is shown in figure 5.
calculated for the a-zone was 0.837. The ideogram of

2 3 4 5 6 !

[T 1]
|

L1
|
i
|
||

Figure 5. Ideogram of patterns observed in the a-zone of globulin storage proteins.

In order to determine the genetic distances be-  storage proteins, Jaccard genetic similarity indexes be-
tween common bean genotypes, a cluster analysis was  tween genotypes were determined, 15 studied common
carried out using the UPGMA method in the study, and  bean genotypes were grouped in 4 clusters.

a graph of the genotypes was depicted using a dendro-
gram (Fig. 6.). Based on polymorphism of globulin

CLSD 0 g 10 15 20 25
Lebel M +--------- frm—————— fmm—————— frm—————— fmmm————— +
i1
13 1]
; [
Astet
15 —
2
7 ]
[T klaster
10
i I Klaster
12 —
i .
] IV klaster
14

Figure 6. Grouping of common bean genotypes based on globulin storage proteins
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The first cluster included K-13038, Aze PHA-1/6,
Aze PHA 18, Saksa, yerli piyada, Aze PHA-1/16, k-
15274, K-37 genotypes (8 samples). Pattern No. 4 in
the m-zone united the genotypes of K-13038, Aze PHA-
t/6, Aze PHA -18, Saksa, while pattern No. 1 in the y-
zone united the genotypes of Yerli Piyada, Aze PHA-
t/16, k-15274, K-37. Within this cluster, AFQO-2027
and Aze PHA-1/15; and Aze PHA-18 and Aze PHA-14
were genetically closer, and Nei’s genetic distance be-
tween them amounted to 0.195. Yerli Piyada and
AzePHA-t/18 were determined to be genetically distant
and more different genotypes from each other (Nei’s
genetic distance index was 0.494). Also, AFQO-2027
and K-13038 genotypes were found to be quite differ-
ent at a genetic distance amounted to 0.438.

1 genotype (K-3498) was placed in the second
cluster. As a result of the analysis of the patterns, it was
found that pattern No. 1 found in the B-zone distin-
guished this sample from other genotypes. The value of
Nei’s genetic distance index of the sample of Galibiy-
yet with other samples was 0.67.

There were 4 samples (AzePHA-1/17, Aze PHA-
t/18, Afgo, AzePHA-14 genotypes) in the third cluster.
The samples grouped in this cluster were united by pat-
tern No. 3 in the a-zone, as well as Aze PHA-t/17, Aze
PHA-t/18 samples were united by pattern No. 2 in the
B-zone, and Afgo and AzePHA-14 samples were united
by pattern No. 1 in the ®-zone. In the current group, the
genotypes were genetically similar (Nei’s genetic dis-
tance index was 0.137), Aze PHA-t/17 and Aze PHA-
t/18 genotypes (Nei’s genetic distance index between
them was 0.255).

The fourth cluster included 2 samples (Galibiyyet
and AzePNA-t/15). These samples were characterized
by pattern No. 2 located in the w-globulin zone. The
smallest genetic distance in this group was 0.348.
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Abstract

DOI: 10.5281/zen0do.7980514

The presented is devoted to the study of ecological and biological characteristics of Fusarium species that
infect different varietes of alfalfa from cultivated fodder plants and the fusariosis pathologies caused by them. It
was determined that 7 species of Fusarium genus : F.avenaceum (Fr) Sacc., F.gibbosum APP. et Wr., emend Bilai,
F.solani (Mart) App.et.Wr., F.oxysporium Schlecht. Emend Snvd. Et Hans., F.sambucinum App.et Wr, F.bullatum
Sherb., F.redolens Bilai are found in the cultivated alfalfa plant. At the same time, it became known that if the
Fusariosis disease recorded in alfalfa is caused by not one, but several species of fusariosis fungi, then the course
of the pathology becomes more acute. Also, it was clarified that fusariosis disease is observed in all stages of the

alfalfa plant vegetation period.

Keywords: alfalfa plant, eco-biological characteristics, vegetation period, the process of photosynthesis,

fusariosis patology, pathology development index.

Introduction: Various fungal genera participate
in the structural organization of the pathomycobiota of
fodder plants. Among these fungi, the species belong-
ing to the genus Fusarium have a wide range of distri-
bution and appear in quite variable biological forms[1;
8]. These fungi lead both saprotrophic and parasitic
lifestyles, depending on the conditions encountered in
the development process. The disease caused by fungi
belonging to the genus Fusarium in fodder plants is
usually called fusariosis. Fusariosis pathology settles
on fodder plants and manifests itself as seed rot, root
rot, leaf wilting, etc. It should be noted that the main
source of fusariosis disease is soil[5; 6]. The causative
agent of the disease, which enters the soil through the
ramins of infectedplants, is directly involved in the
transmission of the fusariosis disease is hidden at first,
in the second half of the plants vegetation period, the
intensity of the pathology increases and the level of vir-
ulence increases considerably. As a result, this leads to
the reduction of the productivity of fodder plants up to
2 times, as well as to the deterioration of the quality of
both the green mass and the seeds[2; 3].

Objective. If we take into account that our Repub-
lic is an agrarian country and the cultivated areas of
plants are expanding every year, then there is a need to
study the growth of species of fungi belonging to the
genus Fusarium and the diseases caused by them in the
lands where these plants are planted and in the culti-
vated fodder plants.

Material and methods: Forage farms located in
Bilasuvar and Saatli districs were selected as a conven-
tional experimental area for conducting research. Vari-
ous varieties of alfalfa, including Absheron, Lider,
Goyazan, black alfalfa, red alfalfa, etc.

Samples were taken from both soil and infected
plants. At this time, more attention was paid to areas
with a high background of infection. Planned route and

stationary observation methods, which are widely used
in mycology, were used for sampling. It should be
noted that sampling was carried out in different seasons
of the year and in different phases of the alfalfa plant
vegetation period. In the course of the research, in total,
800 samples of different varieties of alfalfa were taken
and mycological examinations were carried out [4; 7;
9].

Results obtained and their discussion: It was de-
termined that the following species belonging to the ge-
nus fusariosis were recorded in the alfalfa plant infected
with Fusariosis disease: F.avenaceum (Fr) Sacc.,
F.gibbosum APP. et Wr., emend Bilai, F.solani (Mart)
App.et.Wr., F.oxysporium Schlecht. Emend Snvd. Et
Hans., F.sambucinum App.et Wr, F.bullatum Sherb.,
F.redolens Bilai.

Humidity factor has a direct effect on the intensity
of fusariosis disease. Thus, high rainfall in the environ-
ment increases the level of humidity, which slows
down the averall development of the alfalfa plant and
the process of seed formation. As a result, initial symp-
toms of fusariosis are observed in both vegetative and
generative organs of clover. In which a thin layer of
hairy covering is observed on this or that organ infected
with fusariosis, and the process of rotting begins in the
tissues located at the bottom of it.

It turned out that when alfalfa sprouts, root rot
with fusariosis is recorded for the first time. At this
time, the infected roots first turn dark brown and grad-
ually turn black. Fusariosis disease then spreads to the
plants vegetative organs, including branches and
leaves, where the infected areas first turn whitish and
gradually turn pink. Consistent observations show that
fusariosis rot disease is observed in all stages of the al-
falfa plants vegetation period. It should be noted that
Fusarium solani, F.sambucinum, F.gibbosum,
F.redoles fungi are mainly involved in the pathology of
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root rot with fusariosis. However F.avenaceum and
F.bullatum fungi are found on vegetative organs, in-
cluding branches. On the leaves, F.oxysporium fungus
spreads more widely and causes wilting disease. At the
same time, the analysis of the leaves infected with
fusarium disease was also carried out according to the
layer in the plant body. It was found that fusarium
disease is 15-40% in the lower and middle layers of the

80

alfalfa plant, while it is more widespread in the upper
layers, that is, in the leaves located in the upper part of
the plant, and it is 50-75%. In addition, the pathology
development index also showed different results. Thus,
if the P.L.E is stable and obtained between 10-20% in
the leaves of the lower middle layer, this indicator
(parameter) increases in the leaves and becomes equal
to 20-30% in the upper layer (Figure 1).

70

m Pathology development
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Fusariosis disease and pathology development

down layer middle layer

up layer

index

m Spread of pathology

Figure 1. Distribution of Fusariosis disease in leaves of alfalfa by layers

In our opinion, both the rate of disease spread and
the pathology development index are high in the upper
tier leaves due to the fact that the photosynthesis
process is more intensive in the upper tier leaves.The
plant organism infected with fusariosis disease weak-
ens from a physiological point of view, loses its turgor
state, and necrotic changes occur in the vegetative or-
gans.

Conclusions. As a result of the research con-
ducted, it was found that fusariosis disease is usually
caused by a type of fungus in fodder plants. However,
fusariosis pathology can also be caused by a forest spe-
cies belonging to the genus Fusarium and in this case,
the etiology of the disease becomes more acute.

In the prevention of fusariosis pathology recorded
in fodder plants, first of all, clean and pure seeds should
be used as planting material. Because of this, the soak-
ing of alfalfa seeds with TMTD and fundazol products
of different concentrations, which are chemical prepa-
rations, gives effective results and productivity in-
creases up to 2 times.
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AHHOTAN NS

B Hameii npeapinynieit padore ObUIO BRIIBHHYTO MPEANOIOKEHHE, 4TO cleKTpbl DOI" ucnbiTyeMoro B pas-
HBIX (PYHKIMOHAIBHBIX COCTOSIHUSX 00J1aJal0T CTPYKTYpOU TEH30pa TPEThEro MOpsIAKa, U AJIsl BBIJCICHUS U3 HUX
¢busnvecku u HU3NOJOTHICCKH OCMBICICHHBIX KOMIIOHCHTOB MOXKET OBITh UCIIOIB30BAHO TCH30PHOE PA3IOKCHUE
PARAFAC. OnHako KOppeKTHOCTh IPUMEHEHHSI TEH30PHOTO Pa3JIoKEeHU IS aHa3a ciiekTpoB D3I B pa3HbIX
(1)I/ISI/IOJ'IOFI/I‘I€CKI/IX COCTOSIHHAX He ObuTa 000CHOBaHa SKCIICPUMCHTAJIbHO HUJIM TCOPETHUYICCKU. B HaCTO;IH.Ieﬁ pa-
00Te MBI UCIIOJIL30BaJIN HEBA3KY alIIPpOKCHMMAMU JTaHHBIX TCH30pPOM HU3KOT'O paHr'a U J0Ka3aJIn KOPPCKTHOCTH
npUMeHeHUs TeH30pHOoTo paznoxkeHnst PARAFAC mis ananmmsa criektpoB D01 genoBeka.

Abstract

In our previous work, it was suggested that the subject's EEG spectra in different functional states have a
third-order tensor structure, and the PARAFAC tensor decomposition can be used to isolate physically and phys-
iologically meaningful components from them. However, the correctness of using tensor decomposition to analyze
EEG spectra in different physiological states has been substantiated neither experimentally nor theoretically. In
this paper, we used the residual of data approximation by a low-rank tensor and proved the correctness of the

application of the PARAFAC tensor decomposition for the analysis of human EEG spectra.
KiroueBble ciioBa: criektp 921, TerzopHoe pasnoxenue PARAFAC, Hepsi3ka.
Keywords: EEG spectrum, PARAFAC tensor decomposition, residual.

BBenenue

[onatne “puTMa” IMHUPOKO HCIOIB3YETCS B (H-
3MOJIOTUYECKOH JINTepaType Il KOMIIAKTHOTO OIHca-
HUS dnekTpodHnedanorpaMmmel (O0I) mpu aHanmse
pasIMYHbIX (YHKIMOHATBHBIX COCTOSHHH W CpaBHe-
HHUH Pa3HBIX TPYII UCTBITYEMBIX B HOpME M TP pas-
T4YHBIX marojyorusix [7]. Tem He MeHee, 10 CUX TOpP B
HEWpO(pHU3HOJIOTHH OTCYTCTBYET OOILECNPHUHATOE |
00BEKTHBHOE OTIPEICIIEHIE PUTMOB HIIH 0a30BBIX KOM-
noHeHToB crekTtpoB D3I [4, 13, 14]. locTouHCTBa H
HEOCTAaTKU CYLIECTBYIOIIUX METOAOB OIpPENEICHUs
purMoB D3I ObuM onMicaHbl HaMH paHee [14].

I'maBHBIM HEJOCTAaTKOM BCEX HCIOIb30BAHHBIX
MOAXOIOB SIBIISIETCSI CyOBEKTHBM3M, OyIb TO (JOCTa-
TOYHO NPOM3BOJIBHO) yCTaHABINBacMble (PUKCHPOBaH-
HbIE TPaHUIIbl AMAa30HOB [9] Wi ajanTUBHbIE, MO]-
CTpamBaeMble 10 HUKOBOH "acToTe anb(a-puTMa rpa-
HUIIBI TUAMAa30HOB (PUKCUPOBAHHON IIMPUHBI [4].

B nameit npensiaymeii padore [13] Ob110 BBIIBH-
HYTO MpPEATNOoNIOKEeHHe, YyTo crnekTpbl I3 ucnbiTye-
MOTO B Pa3HBIX (DYHKIIMOHAIBHBIX COCTOSHHSAX 00ia-
JIal0T CTPYKTYpPOH TEH30pa TPETHEro MOpsIIKa, T.€., 4TO
COCTaBJIAIONINE MX 0a30BbIE KOMIOHEHTHI O0JIAJA0T
HOCTOSIHHBIMH CIIEKTPaMu ¥ Tonorpadueii, He 3aBHCs-
MUMHU OT (YHKIHOHAJIBHOTO COCTOSHHS M, COOTBET-
CTBEHHO, ]ISl BBIJICJICHHS U3 HUX (U3MUYECKU U pr3no-
JIOTHYECKH OCMBICIICHHBIX KOMIIOHEHTOB MOKET OBITh
HCIOJIB30BaHO TeH30pHOE pasnokenne PARAFAC.

B anexkrpodusnonoruyeckoi JmMrepaType HMe-
I0TCSI KaK paboThl, MO IePKUBAIOIINE MHEHHE, YTO TO-
norpadust putmoB I3I" u MOT 3aBucut ot QyHKuHO-
HaJILHOTO COCTOSIHUA [5], Tak ¥ pabOTHI IPSIMO MPOTH-
BOIIOJIOXKHOTO Hanpasienus [11].

B nuteparype o npuMeHEHUI0 COBPEMEHHBIX Ma-
TeMaTH4eCcKnx MeTonoB B ananmuse DOI [8, 10, u ap.]
HCTOJNB3YeTCSl TEH30PHOE PAa3JoKEHHE I aHaln3a
JUHAMUYECKHX CHEeKTpoB OOI (HMOITy4EeHHBIX MyTeM
BOUBIET aHanm3a wiu mnpeobpasoBanuss Dypee co
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CKOJIB3SIIIIM OKHOM). IIpH 3TOM TpeTbUM H3MEpeHHEM
TeH30pa (KpoMe YacTOThl M TONorpaduu) CTAaHOBHTCS
IUIABHO MEHSIOIIEECs BPEMs, U BCE JaHHBIE OTHOCSATCS
K OZHOMY (YHKIIMOHAIBHOMY COCTOsIHWIO. B pabote
Miwakeichi et al. [6] ucmosnb30Banbl 1Ba (GYHKIMO-
HaJIbHBIX COCTOSIHUS, HO OHM AaHAJIM3MPYIOTCS pas-
JICNIbHO, HE B PAMKAX OJHOTO TEH30PHOT'O PA3JI0KEHHUS.

OpHako [0 CHX MOP KOPPEKTHOCTh IMPUMEHEHUS
TEH30PHOTO Pa3JIOKCHUS IS aHAIu3a CuekTpos DO
He ObUTa 000CHOBaHA HKCIEPUMEHTANIBHO U Teope-
traecku. Hacrosmas paboTta HoCBsIIIeHa SKCIIEPUMEH-
TaJbHOU MIPOBEPKE KOPPEKTHOCTU MAIIOPAHITOBOM TPU-
nrHeHHOH anmpokcumanud [ 1] criektpos 291

JI1s 3TOTO MBI HCTIONB30BAJIM HEBA3KY alllpOKCH-
MaIM1 JaHHBIX TEH30pOM HHM3KOIO paHra M IoKa3aiy,
4TO MPH Pa3I0KEHUU TEH30pa PeabHbIX JAHHBIX YKa-
3aHHas HEBsA3Ka MEHbIIE, YeM IIpU Pa3IOKEHUU TECH-
30pa CIIy4yalHBIX JTaHHBIX, & TAKXKE TEH30pa, coOpaH-
HOTO U3 HECBA3aHHBIX MATpPHII.

MeTtoanka

Ucxonubie nanHble — cieKTpbl 41 370pOBBIX HC-
IBITYEMBIX B JIECATH (DPyHKIMOHAJIBHBIX COCTOSHHAX
[3]. Yactora kBanTOBaHus — 200 I'u, smoxa aHanu3a
IUTS CTIEKTPaJIbHOTO IpeoOpa3oBaHus - 256 Touek (1.28
C), 9aCTOTHOE paspemieHne crnekTpos - 0.78 I'm/Touka.

JUis KaXAOTO HCHBITYEMOTO WHAMBHIyalbHBIE
cnekTpsl 921" opraHu30BEIBAIICH B TPEXMEPHBIE Mac-
CHUBBI ¢ KoopauHaTamu "gacrora" (129 3navenwuii), "To-
norpagus” (20) u "cocrostaue” (10) [13]. nst cpaBHe-
HUSl TIPOM3BOAMIIHN CIy4YalHyIO0 HEpEeCTaHOBKY CIIEK-
TPOB BHYTPHU KaXKJIOTO COCTOSIHUS, TTOJTydast Ha BBIXO/IE
TEH30p U3 HECBSI3aHHBIX MaTpPHUI] (OTHOCUTEIILHO BIIHS-
HUS TIEPECTAaHOBKH CTPOK MATPHIIBI Ha PE3yJIbTATHI €e
CHHTYJIIPHOTO pa3iokeHus cM. [2]).

Jns KOHTpOJI UCHOIb30BAINCH 32 TEH30pa TOU
ke pasmepHocTH (129x20x10), 3amoTHeHHBIE CIyJaii-
HBIMHU YHCJIaMH.

Jlis Bcex BapHMaHTOB BBIYHCISUIMCH TEH30PHBIE
paznoxenust (1) u HeBsi3ku ||[E|| anst Bcex uncen dakro-
poB ot 1 mo 24 [13]:

(1) U=ZXp+*E,

rae U — TeH30p UCXOAHBIX JaHHBIX (TPETHETO I0-
psanka), E — morpemHocTs anmpokcumanuu, Xp — co-
CTaBJIAIONINE (TEH30PHI IEPBOTO PaHTa), KaKaas U3 Ko-
TOPBIX SIBJISICTCS JEKAPTOBBIM IPOW3BEICHHEM TPEX
BEKTOPOB

! HeBs3ka — KOJIMYECTBEHHAs MEPa HECOOTBETCTBUS MEXKIY
MPaBOil U JI€BOW YaCTSAMH CHCTEMBI ITPU MOJCTAHOBKE B HHUX
BBIYHCIICHHOTO pemreHns [12]

(2) Xp=a,®by®c,

rae a, b, ¢ — BexTopsl, a ® - 3HaK BHEIIHETO (j1€-
KapTOBa) MPOU3BEICHUSI.

B cBs13u ¢ OONBIIMM IMHAMHUYECKAM HATIA30HOM
CHEKTpOB MomtHOCTH DI BO Beex CilydasX UCIIONB30-
BaJIach OTHOCUTE/IbHAs HeBsi3ka [13].

B nunoTHOH cepuy HEBS3KH Pa3JIOKEHUS HCXOJI-
HBIX JaHHBIX («TEH30p») C ToMmolbklo Kputepus U
MaHHa-YUTHH CPaBHUBAJIKCH C HEBSI3KAMM paslioxkKe-
HUSI CiTydaifHbIX TeH30poB. [lo pesynbraram sToi ce-
puH OBLIO CAETaHO 3aKIII0UYEHHE O HEOOXOAUMOCTH JI0-
TIOJTHUTEIBHBIX CPABHEHUIL.

JIns Ka’KAOTO HCTBITYEMOTO IOTIAapHO CPAaBHHUBA-
JHCh HEBSI3KU JIBYX BapHaHTOB Pa3lOXEHHUS (HMCXOA-
HBIE JaHHBIE («TEH30p») W HECBA3aHHBIC MAaTPUIIBI
(«maTpuray)). IoCTOBEpPHOCTH IOTyYEHHBIX Pa3THINHA
OLICHMBAJIaCh C MOMOLIBIO T-KpuTepusi BuikokcoHa
JUISL CBSI3aHHBIX BHIOOPOK.

Pesynbrarsl

3aBUCHMOCTb pacIipeieieH s HEBSI30K ITPH Pasiio-
JKEHUH MCXOJHBIX JIAHHBIX U CIIyYaiHBIX TEH30POB OT
yucna (akTopoB ImpencraBieHa Ha puc. 1. HeoGxo-
JUMO OOpaTUTh BHHUMaHHE, YTO J[BE€ YAaCTH PUCYHKa
TIPEACTaBICHBI B pa3HbIX MacmrTadax. Takxke HE00Xo-
VMO OTMETHTH, YTO HEBSI3KH CIyYaiHbIX JAHHBIX H3-
MEHSIOTCS TIPH YBEJIMYEHUN YHCia (PAaKTOPOB MPaKTH-
YEeCKHU M0 3KCIOHEHTE, YMEHBIIAsACh ~ Ha 3% Ha Kax-
IIBIH TTocTIe My FoIuii (hakTop Wid BABOE Ha 23 dakTopa.
3aBUCHMOCTh HEBSI30K PEAIbHBIX JaHHBIX OT YHCIA
(akTOpOB MMeEeT pe3KHii craj Npu yucie (HakTopoB
MEHbIIIE 6, TOCIIe YEeTo MOCTENEHHO BBIXOIUT Ha ILIATO.

Kaxk BUZHO U3 pUCYHKa, UHBEPCHHU HEBSI30K OTCYT-
CTBOBAJIM BO BCEM HCCIIEJOBAaHHOM JIMaIla30HE YUCEN
(aKTOpOB, U IOCTOBEPHOCTh PA3IMYUN MX BEIHMYMHBI
Obuta onmHaKoBa Ui BceX umcen ¢akropo: U=0,
p(32,41,0)= 3.05*1022,

3aBUCHMOCTH PacIpeieNIeHHs] Pa3HOCTEH HEBSI30K
JUISL CPaBHEHU «MaTpHILIa»-«TEH30p» OT YKcia GakTo-
POB TIpeJICTaBIeHa Ha PHC. 2.

Kak u B nepBom ciiy4yae, JOCTOBEPHOCTh pa3Jiu-
YU BEJIMYMHBI HEBS30K OblIa OIMHAKOBA JJIsl BCEX YH-
cen  ¢daktopoB w3  wuHTepBanma  1-24:  T=0,
p(41,0)=2.43*108
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Puc. 1 mokaseiBaeT, 4TO HEBA3KH PAa3IIOKCHHUS
TEH30POB pEalbHBIX M CIyYalHBIX NAHHBIX H3MEHA-
I0TCS B Pa3HBIX MacIuTadax: eciy HeBs3Ka CIyYaifHbIX
JaHHBIX 1pu 24 dakTopax ymensinaercs 10 12000 oTH.
€., TO HEeBsI3Ka pealbHbIX TaHHBIX HaunHaeTcs ¢ 6000
OTH. eJI. (MakcuMyM, Menuana — 2500 oTH. enl.) pu oA1-
HOM (akTope.

Puc. 2 nokasbIBaeT, 4YTO HEBSI3Ka TEH30PHOTO pas-
JIOXKCHUS PEANbHBIX NAHHBIX («TEH30p») MpHU JIFOOOM
gmcie (aKTOPOB MEHBIIIE, YeM Y TeH30pOB, COOpaHHBIX
U3 CIIy4YaHBIX MaTpull (pa3sHOCTH «MaTpPHUIA» MHHYC
«TEH30p» BO BCEX cydasx Oombime Hyms). T.e., peanb-
HBIC JJAHHBIE JIy4Ille COOTBETCTBYIOT MOJIEJI MaJIOpaH-
TOBOT'0 TEH30PHOT'O PAa3JIOKEHHs, YEM CITydaifHbIe KOM-
O6unauu u3 HUX. T.0., criekTpsl D3I yenoBeka UMEIOT
TPY CTETICHH CBA3HOCTH: 110 YACTOTE, 10 Tororpaduu u
10 (PYHKIIMOHAIBEHBIM COCTOSTHHSM.

Bce BMecTe 3TH pe3ynbTaThl CBUAETEILCTBYIOT O
KOPPEKTHOCTH MPUMEHEHHSI TEH30PHOTO Pa3JIOKEHUS
JUIs aHau3a ciekTpoB D01 yenoBeka.
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AHoTaNis

V 1iif HayKOBilf CTAaTTi MPOBECHO AOCIIKEHH, MOB'sI3aHi 31 3BOPOTHUM OCMOCOM Ta KOHIICHTPALiHHOIO
MOJLIPU3AIli€r0. Y BCTYITHOMY O3 PO3TISHYTO 3arajbHUA KOHTEKCT i BU3HAYEHO aKTYalbHICTh NAHOI Mpo-
OnemMu, pO3TILHYTI OCHOBHI aCIIEKTH 3BOPOTHOT'O OCMOCY, HOT0 MPUHIU il Ta BUKOpUCTaHHA. OMICaHO HelaBHI
JIOCJIIIKCHHS, CIPSIMOBAHI Ha BUBYCHHS SIBUIIIA KOHIICHTPAI[IHHOT MOJSIpU3aIlil B KOHTEKCTI 3BOPOTHOTO OCMOCY.
IIpencraBieHi eKCIEPUMEHTANIBHI Ta TCOPETHYHI MiAXO/IH, 10 TO3BOJISIOTH OIBIII AETALHO 3PO3YMITH 1 KBAHTHU-
¢ixyBaru e siBuile. Takoxk HalaHO OTJISA] OTPUMAHMX PE3YJNBTATIB 3 MPOBEICHNUX AOCIIIKEHb 1 BCTAHOBJIEHO OC-
HOBHI BHCHOBKH, II[0 CTOCYIOTHCS BIUIMBY KOHIICHTPAIIIHHOT MoJsgpu3ailii Ha e()eKTUBHICTD MPOIECY 3BOPOTHOTO
0CMOCY.

Abstract

This Research and Analysis paper presents a review of research related to reverse osmosis and concentration
polarisation. In the introductory section, the general context and relevance of the problem are discussed, and the
main aspects of reverse osmosis, its principle of operation and use are reviewed. Recent research aimed at studying
the phenomenon of concentration polarisation in the context of reverse osmosis is described. Experimental and
theoretical approaches are presented that allow for a more detailed understanding and quantification of this
phenomenon. An overview of the results obtained from the studies is also provided, and the main conclusions
regarding the effect of concentration polarisation on the efficiency of the reverse osmosis process are established.

KiroueBble ¢JI0Ba: 3BOPOTHHI OCMOC, KOHIICHTpaIliiHA MOJIApU3allis, MeMOpaHa.

Keywords: reverse 0smosis, concentration polarisation, membrane

MerTot0 JiTEpaTypHOro OIJISALy € MaTeMaTH4He
MOJICTIIOBaHHs Tpoliecy, TOOTO TOIIYK CyMapHOTO
Oropy MeMOpaHHt Yepe3 MOYJIb KOHIEHTpaliiHO1 Ho-
nsapuzanii. OcoOMMBO, MOKAa3aTH EMITIPHYHY 3aJICHK-
HICTB JTaHOTO OTIOPY.

3BopoTHMii ocMoC

3BOpPOTHHUI OCMOC - Ii¢ IpOILEC, 3a AONOMOTO0
SIKOTO MO’KHa OYMCTHUTH BOJY Bifl Pi3HUX JOMIIIOK Ta
coJiel MNUITXOM TPOINyCKaHHA ii depe3 MmemOpaHy
MeBHOI MOPUCTOCTi. Bmepiie mpo 3BOpoTHHIT ocMoc
Oyno 3ramano B 1748 poui. Ane auie B Jpyrii moJo-
BUHI XX CTOJITTS e MpoIec CTaB MHUPOKO BUKOPH-
CTOBYBATHCSI B IIPOMHCIIOBOCTI, HAYKOBUX Ta MeIUY-
HUX JOCIi/pKeHHsX [1].

BaxnuBicTh 3B0OPOTHOTO OCMOCY TIOJISITAE B TOMY,
IO BiH JI03BOJISIE OYMCTHTH BOAY BiJ OUIBIIOCTI

JIOMIIIOK Ta 3a0pyaHCHb, BKJIIOYAIOYU COJII Ta MiHe-
panu, mo € HebaXaHUMHU I MUTHOI Boau. IIpormec
3BOPOTHOTO OCMOCY MOXE OYyTH BHUKOPHCTAaHHH IS
OYHIIEHHS BOJH 3 OYyIb-IKOTO DKEpena, BKIFOYAI0Ul
MOPCBKY BOJy Ta BOAY 3 BUCOKUM BMICTOM MiHEepab-
HUX cojeit [2].

bapomeMOpaHHi nporecH, Taki Sk 3BOPOTHHH OC-
MOC, HalyacTille BUKOPUCTOBYIOTHCS JIJIsl OUMIIEHHS
BOJIM Ta 3a0€3MeYeHHs JJOCTYIY JI0 YUCTO1 MUTHOT BOAH
y wMmicisx 3 obMmexenuMmu pecypcamu. Lli mpomecu
CTAIM HEOOXITHUMHU y BOJOINOCTAYaHHI Ta BOJO-
OYHCTII, 11100 3a0€3MEYNUTH JIFOJCTBO BOJOIO B SIKOCTI
Iokepena xutTs [3].


https://doi.org/10.5281/zenodo.7980576

Znanstvena misel journal Ne78/2023

17

BUXIOHA BOOA

H.,O

J

J PRESSURI
J

J

MEMBPAHA

OYMLLEHA BOOA

"7:. E

Pucynox 1.1 Texnonozia 36opomnozo ocmocy

Ha croroaninTHii 1eHb icHye O6arato crmoco6iB BU-
KOPHCTaHHS 3BOPOTHOTO OCMOCY JUISl OYHMILCHHS BOJH
BiJ pi3HHX AOMIMIOK Ta cojeil. bapomemOpanHi mpo-
[IECH MOXYTh OyTH BHKOPHCTaHI y 0araTboX raiys3sx,
TaK¥X SIK XiMiYHA IPOMHCIIOBICTE, (hapMaIleBTHIHA Ta
Xap4oBa MPOMHUCIIOBICTh, EJIEKTPOCHEPTETHKA, 8 TAKOXK
JUTSL OYMIIICHHS CTiYHUX BOJ [4].

OmHMM 3 METOAIB Mi/BUIIEHHS €(QEKTUBHOCTI
MpOLIECY 3BOPOTHOIO OCMOCY € BUKOPHCTaHHS 0apo-
MeMOpaHHUX MPOIECiB. Y IUX MPOIecax 3aMiCTh 3BU-
4yaifHOT MeMOpaHHM BHKOPUCTOBYIOTH OapoMeMOpaHy,
sKa JO3BOJISIE TPOIYCKaTH BOJY NPH BHCOKOMY THCKY,
a po3uuH - Hi. l{e 3a0e3neuye BUMY IPOAYKTHBHICTh Ta
3HWKEHHS BUTPAT CHEPTii MOPIBHIHO 3 TPAIUIiHHUMH
METOJIaMU 3BOPOTHOTO ocMocy [5].

Jo mepeBar GapomMeMOpaHH MOXKHA BiHECTH ii
BHCOKY MEXaHIYHY MIIHICTh Ta CTIHKICTh 0 Oionoriv-
HOTO Ta XiMiuHOro BIUIMBIB. bapomemOpanu Takox
JIO3BOJIIIOTH OOPOOJISITH PO3UMHU 3 BUCOKOIO KOHIICH-
Tpaui€ero cosel, 1o poOuTh X e()eKTUBHUMH B IPOLIE-
cax jJiecasiiHaiii BOJH Ta OYHUILEHH] BOJONPOBITHUX CH-
crem [6].

AKTyalbHi eKcepuMeHTAJIbHI T10CTi/IKeHHsI KOH-
LHeHTpauiifHol moapu3auii

JocmimkeHHs TIOKa3alH, Mo iCHye Kilbka (akro-
PiB, sIKi MOXYTh BIUTMBATH HA PiBEHb KOHIICHTPAIITHOT
MOJIIpU3aIlii B MeMOpaHu: po3Mip 1mop, mixdip MaTepi-
airy MeMOpaHH, XIMIYHHUIA CKIIaJ PO3YHHY, TUCK Ta Te-
mreparypa. Hanpukiiazn, BiqoMo, 10 BHKOPHCTaHHS
HAHOCTPYKTYpPOBaHHX MEMOpaH MOXe JOTIOMOTTH 3Me-
HILIUTH KOHIEHTPAIiiHy MOJISIPU3aIlil0 B 3BOPOTHO-0C-
MOTHYHHUX Iporecax [7].

B mociimxenni [8] mokasao, 1110 BUKOPUCTaHHS
HAHOCTPYKTYpOBaHHX MeMOpaH 3 MaKpOMOJIEKYJIsIp-
HHMH HOKPUTTAMH 3MEHIIY€E KOHIIEHTPaLiHHY TOJISpH-
3aIliio0 y NOPIBHSAHHI 3 TPaIULiHHUMU MEeMOpaHaMHU.

3 inmoro 6oky, mocmimkenns [9] mokaszamu, mo
IpY BUKOPUCTaHHI HAHOCTPYKTYpPOBAaHHX MeMOpaH 3
TiIpOTeJICBUMHU TOKPUTTSMH CIOCTEPIraeThesi 30171b-
IIEHHS KOHIEHTPaUiiHOI rmoJsipu3anii y MopiBHIHHI 3
TpajaumiiHuMu MemOpaHamu. Lls cTaTTs mpucBsdeHa

JOCIIKEHHIO OCaIDKeHHS 3a0pyaHeHh Ha obepraro-
yuxcsg MeMOpaHax 3BOPOTHOTO OCMOCY, SIKE IPU3BO-
IWUTh 10 3MEHIICHHS NMPOAYKTHBHOCTI MPOIECY OYH-
IIEHHS. ABTOPH PO3MIIAAAI0TH METOIM MOHITOPHHTY Ta
XapakTepu3alii oca/yKeHHs 3a0pyIHEHbP Ha MeMmOpa-
HaX, a TaKOXK CTpAaTeTii MoNepeKeHHsT Ta MiHiMi3aIil
OCaJDKEHHsI I 30epekeHHs e(EeKTUBHOCTI MpOIeCy
OYMIICHHS.

Jocnimkenns [10] mokasanu, 1m0 BUKOPUCTAHHS
MeMOpaH 31 crielialbHIM IOKPUTTSIM Ha OCHOBI 10HHHX
P1AMH MO>KE 3MEHIIMTH KOHICHTPALiiHY MOISPH3aLii0
y 3BOPOTHO-OCMOTHYHHX IIpolecax. ¥ CTaTTi HAeThCs
PO BUKOPHUCTAHHS MEMOpPaHHOTO TPOIECy A OYH-
IICHHS BOIM 3 OIWHUIH BiTHOBJICHHS CipKHU BiJl CYJIb-
¢imiB Ta iHMMX 3a0pyJHEHb. ABTOPH BHKOPHCTOBY-
BaJIM TOHKOIUTIBKOBY HAHOKOMITO3UTHY MEMOpaHy IUIst
3HIDKCHHSI BMiCTy cynb(iniB mo meHme 10 mr/m Y
CTaTTi HABE/ICHI pe3yJIbTaTH eKCIIEPUMEHTaIbHUX JI0C-
JJPKEHDb, a TAKOX JETalbHUN OIKMC METOHO0JIOrl Ta
yCTaTKyBaHHS, BUKOPHUCTOBYBAHOTO JJisi BUKOHAHHS
JOCIIPKeHb.

Takox, gocnipkenns [11] nokasainu, 1o BUKOpHU-
CTaHHs HAHOCTPYKTYPOBaHHUX MeMOpaH 3 Moau(ikoBa-
HUMH TIOBEPXHSIMH MOX€ 3MCHIINTH €(eKT KOHIIEHT-
partiiiHo1 mosspu3ariii, Toi sk gocuimkenns [12] Bka-
3yI0Th Ha Te, 110 KOHIIEHTpaliiHa IOJIIpU3aliis MOXXe
OyTH 3MEHIIEHa 3a JIOTIOMOTOI0 BHKOPHUCTaHHS MEM-
OpaH 3 MOKPHUTTSIM HA OCHOBI BYTJICLIEBMX HAHOTPYOOK.
Crarrst [13] mocnimkye mpobieMy KOHIEHTpAI[iiHOT
MoJIsIpr3alLlii MPU BUKOPHUCTaHHI 00EpHEHOI OCMOCY 3
MeMOpaHaMu 31 CHeIiaJbHAMHU TTOBEPXHEBUMH Xapak-
TEpUCTUKAMU. ABTOPH IPOBEIH EKCHEPHUMEHTANbHI
JOCIIJKEHHS, MTOKa3anu e(heKTUBHICTh BUKOPUCTAHHS
HOBUX MeMOpaH i Ha/laJl BUCHOBKH IIOJI0 IXHLOTO BH-
KOPHUCTaHHSI.

Binomo, mo Ha eeKTHBHICTE poOOTH MeMOpaHH
BIUIMBAIOTH (DAKTOPH, TAKi SIK TeMIeparypa Ta CKial
MOAAHOr0 po3uuHy. Pesymbratn pocnmimxeHb [14]
MATBEPKYIOTh, IIO 3MiHAa TEMIIEpaTypu IOAAHOTO
PO3YHMHY MOK€ BIUIMHYTH Ha IPOLEC KOHIIEHTpaiiHo1
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MOJIIPH3allii, 0 MOKE 3HU3UTH MPOYKTHUBHICTH MEM-
OpaHu. Y miid CTaTTi JOCIHIHKYETHCS BIUTUB 3MiHU TEM-
neparypH mojadi BoAN Ha IPOLEC 3BOPOTHOTO OCMOCY
B PEBEPCHHX OCMOCHHX MeMOpaHax. JlocmimKeHHs
MPOBOJIMIINCS €KCIIEPUMEHTAIBHUM IIUIIXOM Ha OCHOBI
aHaJi3y BIUIMBY TeMIlEpaTypu MOAa4i Ha KOHLEHTpa-
HilfHy nosspu3anito. ABTOpH IIHIIIM BUCHOBKY, IO
30UIBIICHHS TeMIepaTypy Beie 10 3MEHIICHHS KOH-
HEHTPAmiHHOI MOIAPH3Aalii, M0 TO03BOJISLE ITiIBUIIUTH
e(eKTHBHICTH TPOIIECY 3BOPOTHOTO OCMOCY.

TakoxK, AesKi JoCIiKeHHs, Taki sk cTarTs [15] ta
nociin [16], 1eMOHCTPYIOTh, 10 BUKOPHUCTAHHS HAHO-
CTPYKTYpPOBaHUX MeMOpaH MOX€ 3MEHIIUTH KOHIICH-
TpauidHy MOJAPHU3ALil0, M0 MPU3BOJUTH 10 OLIBII
epextuBHOl pobotu MemOpanu. Crartst [17] mo-
CIIiKye mpoOieMy KOHLIEHTpaliitHoT nossipyusanii npu
BUKOPHCTaHHI 00epHEHOi ocMocy 3 MemOpaHamu 3i
CHeLiaIbHIMH TIOBEPXHEBHMH XapaKTEPUCTUKAMHU.
ABTOpU TpOBEIH EKCHEPUMEHTANbHI JOCIIIKEHHS,
NOKa3adu e(EeKTHBHICTh BHUKOPUCTAHHS HOBHUX MEM-
OpaH 1 HalaJIM BUCHOBKH II0JI0 IXHBOTO BUKOPUCTAHHS.
VY npyriid cTtarTi aBTOPU OMUCYIOTH METONUKY BH3HA-
YeHHs KOHIICHTPALifHOI MOJIIpH3allii B IpoIieci HaHO-
(hinpTpamii Ha TIOCKUX MeMOpaHax 3 BUKOPHUCTAHHSIM
Paman-MikpocrieKTpocKkorii. ABTOpH NPOBENH eKCIie-
PUMEHTAIBHI TOCIIPKCHHS, ¢ BOHU 3ICTABIISIA OTPH-
MaHi pe3yJbTaTH 3 Pe3yJibTaTaMU MOJIEJIIOBaHHs. Buc-
HOBOK CTaTTl MOJISIra€ B TOMY, L0 pO3po0JieHa METo-
JMKa MOXe OyTH BHKOpPHCTaHA MIJisi BUBUCHHS Ta
onTuMizanii npoueciB HaHODIIBTpaALil 3 METOI 3HHU-
JKCHHS KOHIICHTPAIIITHOT MOJIIpH3aIii.

HocmimkenHs [18] BkazyoTh Ha Te, MO HEKEPO-
BaHa pO3poOKa TEXHOJOTii MeMOPaHHOI OYUCTKU BOIU
MO>Ke PUBECTHU IO HEKOPEKTHOI poOOTH MeMOpaH, 10
3HIKY€E IXHIO IPOXYKTUBHICTE. L[5 cTaTTs mpucBsveHa
JIOCIIKCHHIO BIUTUBY €(EeKTY KOHIICHTPAIIHOT ITOJIsI-
pu3awii Ta TEpMOJMHAMIYHOT HEKOPEKTHOCTI Ha MpO-
1iec MepeHeceHH s cojlell yepe3 MeMOpaHu 3BOPOTHOTO
ocMoCy. ABTOpM TIPOBENIM EKCIIEPUMEHTaJIbHI J0-
CJIIJPKEHHSI, BUKOPHCTOBYIOUYH Pi3HI METOJIMKH Ta Ma-
TEeMaTH4YHI MOJIEN, Ta MPUHIILIN 10 BUCHOBKY, IO SIK
KOHIEHTpAIlliHa NOJISIpHU3allisl, TaK 1 TepMOJIUHAMIUHA
HEKOPEKTHICTh 3HAYHO BIUIMBAIOTH Ha €(EKTHBHICTH
HpoLeCy MEPEHECEHHS COoJIel yepe3 MeMOpaHu 3BOPOT-
HOTO OCMOCY.

3BijicH BHIHO, IO KOHIEHTPAIlIfHA ITOJISIPH3AIIis
€ B&XIIMBOK MPOOJIEMOI0 Y BOJOOYHMCHHUX IpoLecax,
TaKWX sIK 3BOPOTHIH ocMoc Ta HaHOQimbTparisa. Pi3Hi
JIOCJIIJDKEHHS! TI0Ka3yI0Th, 1110 KOHIIEHTpaliiHa MoJis-
pu3alisi Mo)ke OyTH 3MEHIIeHA UISIXOM 3aCTOCYBaHHS
PI3HHMX TEXHIK, TaKUX SIK 3MiHA TEMIIepaTypH BXiIHOT
BOJH, pO3poOKa MeMOpaH 3i crieliaJbHIMH MTOBEPXHE-
BUMH BJIACTUBOCTSIMM Ta 3MEHIICHHs BiJKJIa/JieHb Ha
MeMOpanax. JloCHiTHMKM TakoX 3BEpPTAlOTh yBary Ha
Te, IO HEJONIKH KOHICHTPALIHHOI MOoJsApu3amii Mo-
JKYTh IIPU3BECTH JI0 3MEHIIECHHS NMPOAYKTHBHOCTI Ta
CKOPOYEHHS TEpMiHy CITy’k01 MeMOpaH. TakiuM YMHOM,
MOAAJIBIII TOCITI/PKEHHS Y LIl Tairy3i € BayKJIUBUMU IS
MOKpalleHHs epeKTUBHOCTI BOJOOYNCTKU Ta 3a0e3re-
YEeHHS CTajoi poboTH MeMOpaH.

AKTYyaJIbHi TeOpPeTHYHI A0CTiIKeHHS KOHIIEHTpa-
uiiiHoi moasipu3anii

OcHOBHAa MeTa TEOPETUYHUX JOCIHiJKEHb, SKI
OyJiu mpoaHaNi3oBaHi, MOJISITa€ B aHaji31l Ta MOJEIIO-
BaHHI sIBUIIA KOHIICHTPAiIXHOT MOJsApU3aIlii B mpoueci
3BOPOTHOTO OCMOCY Ta yJbTpadiibTpanii/HaHOIIbT-
pariii.

VY crartti [19] aBTOpH TaK0K BUKOPUCTOBYIOTH YH-
CeIbHI METOIM AJISI MPOTHO3YBaHHA €(DEeKTy KOHIICHT-
pamiifHoi moJIsIpH3allii Ta MOBEIIHKH IOTOKY B IIPOIIECi
3BOPOTHOTO 0cMoCy. BoHM nociimKyBaiu BIUTUB Hapa-
METpiB, TaKUX SK IIBUAKICTH MOTOKY, KOHIICEHTpAIlis
coJii Ta BHCOTa MeMOpaH! Ha €(PEKTHBHICTH MPOIIECY.
L5 cTarTst NpUCBSYCHA YUCIIOBOMY aHAII3Y, SIKMH J10-
rnoMarae nepea0aunuTH IOBEIIHKY KOHIIEHTpaLiiHOI
MoJIsIpU3alii Ta MOTOKY B 3BOPOTHIM OCMOTHYHIN CHC-
Temi. JlOCTiPKEHHST TPOBOISATHCS METOJOM YHCEINb-
HOT'O MOJICTFOBAaHHSI, 10 JI03BOJISIE NTPOTHO3YBATH, SIK
Oyze 3anexard e(eKTUBHICTB MPOIECY 3BOPOTHOI OC-
MOCY Bifl pi3HHUX (paKTOpiB, TAKUX SIK JOBXKIHA MOIYJIA,
niamMeTp TpyOKH Ta THCK Ha BXOJi B CHCTEMY.

V¥ crarri [20] aBTOpH BUKOPUCTOBYBAJIH EKCIICPH-
MEHTaJIbHUN MiAXi JUT1 BU3SHAYECHHS BIUTUBY KOHIICHT-
partiifHoi monspu3anii Ha ePeKTUBHICTE IPOLECY 3BO-
pPOTHOTO OcMocy. BoHM Takox po3rmiiamanu pi3Hi me-
TOJIM 3MEHILCHHS IIbOTO e(heKTY, TaKi IK BUKOPUCTaHHS
3MIHHHUX ITOTOKIB Ta ONTHUMI3allis FeOMETpii MEeMOpaHH.
L5 cTaTTs € TEOPETUUHUM AOCIIKEHHSIM, 110 OTIHCYE
METOJM KUTbKICHOT OI[IHKH Ta 3MEHIIICHHS KOHIICHTpA-
iiTHOT moJIsipU3allii B CCTEMaX 3BOPOTHOIO ocMocy. B
CTaTTi aBTOPH IPEJICTABIAIOTH MaTeMaTHIHI MOJET Ta
aHAJI3yIOTh €PEKTHBHICTh PI3HUX METOIB 3MEHIIICHHS
KOHIICHTpPALIHOT TOJSIpU3aIlii.

V¥ crartTi [21] aBTOpPH JOCTIKYIOTH BIUTAB KOHIIE-
HTpAIiITHOI MoJIsApH3alii Ha IIPOIIeC BiTHOBICHHS ITOJTi-
(heHOITiB 3 BHHOPOOHUX CTOKiB METOJIOM YIBTpa(LIbT-
parii / HaHodimbTpallii. Pe3yapTat MOKa3yIOTh, IO
KOHIICHTpAI[Ii{HA TOJIIPHU3Allisi MA€ 3HAYHUHN BIUIMB HA
BITHOBJICHHS MOJi(EHOMIB, 3HIDKYIOUM IPOAYKTHB-
HICTh MEMOpaHH Ta 30LIbLIYIOYM Yac HPOXOKESHHS
CTOKY 4epe3 cuctemy ¢inbTpauii. ABTOPH JOCIIIKY-
BaJIM BIUIMB Pi3HUX (DAKTOPIB, TAKUX SIK PIBEHb TEMIIE-
paTypu Ta BUTpaTa QiIbTpyBaIBFHOTO MOTOKY, Ha ede-
KTHBHICTH TPOLIECY BiTHOBJICHHS MOJI(EHONIB Ta 3HA-
XOAATh ONTHMalbHI mapamerpu. Llg crarts €
JOCITI/KEHHSIM BIUTMBY KOHIIEHTpaLiiHOT Hossipu3arii
Ha BiJHOBJICHHS MOJIi()EHOMIB 3 BiIXOIIiB BHHOPOOHOT
MIPOMUCIIOBOCTI 3a JIOTIOMOTOI0 YIbTpadiabTparnii/na-
HO(DiIbTpalii. ABTOpY MPOBOIMIN €KCIIEPUMEHTAIIbHI
JOCIIIJDKEHHS] Ta MOZEJIOBAHHS MPOLECY Uil OLIHKH
BIUIMBY IapaMeTpiB, TaKUX SIK IIBUJKICTb Meperyc-
KaHHS, THCKY Ta PO3Mipy IOpiB, HAa KOHIIEHTPAIiHY
TTOJISIPH3ALIIIO.

VY crarti [22] aBTOpH BHKOPHUCTOBYIOTH KOMII'FO-
TepHY TiIPOJMHAMIYHY MOJIETb JUIS aHalli3y KOHIIEHT-
pauiiiHol mossipu3anii B MeMOpaHax 3BOPOTHOTO OC-
Mocy. BoHu 1ocniKyIoTs pi3Hi akTopH, sKi BIUTBA-
I0Th Ha €PEKTUBHICTh (QiIbTPYBaHHS, TaKi SIK TOBIIMHA
MeMOpaHH, reoMeTpis QUIBTPYBATBHOTO €JIEMEHTY Ta
BJIACTUBOCTI DIAWHHM, 10 (ITBTPyeThea. PesynsraTi
JOCITI/DKEHHSI TIOKa3yl0Th, 110 3MEHIICHHS TOBIIMHHU
MeMOpaHH Ta 301bIIEHHS BUTPATH (DiIbTPYBAIHHOTO
MTOTOKY MOX€ MiIBUIIINTH NMPOIYKTUBHICTH MeMOpaHU
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Ta 3MEHIIUTH ePEeKT KOHICHTpaIliiHoI mosipr3aiii. Y
il CTATTi MOCHITHUKA BUKOPHCTOBYBAIN METOAM 00-
YHUCJIIOBAIBHOI TiIAPOAMHAMIKH, MO0 IMpoaHalli3yBaTH
KOHIICHTPAI[II{HY MOJSAPU3alil0 B MOBHOMACIITA0OHHUX
CHipajbHO-HABUTUX OOEPHEHHX OCMOCY MeMOpaHax.
Bonu nocnmimpkyBanu, sk ¢QEeKTHBHICTH OOCPHEHOTO
0CMOCY 3aJIeKUTh BiJl PI3HHX IapaMeTpiB, TaKUX SK
IIBUJIKICTh TOTOKY, KOHIIGHTPAI[is COJIi Ta TeOMETPist
MeMOpaHH. Y CBOIX BUCHOBKAX BOHH ITiATBEPIIIIH, 110
TOYHE MOJICTFOBAHHS T1APOANHAMIKY € BaXKIJIUBUM IS
PO3YMiHHS KOHIICHTPAmiiHHOI TMONApH3alii Ta MOoKpa-
IIeHHS e(peKTUBHOCTI 00EPHEHOTO 0CMOCY

VY crarti [23] aBTOpH BHKOPHCTOBYIOTH YHCIIOBI
METOJU ISl IPOTHO3YBAaHHS KOHLEHTPALIHHOI oJIs-
pu3anii Ta epekty QiIbTpyBaHHS B CHCTEMax 3BOPOT-
HOTO ocMocy. BOoHM 0CiiKYIOTh BIUIMB Pi3HUX (hak-
TOpIB, TaKMX SIK TEMIIEpaTypa, Po3Mip Ta reoMeTpis
MeMOpaHH, BUTpaTa (GpiIbTpyBaIbHOTO PO3YHHY TOLIO,
Ha XapaKTepHCTHKH Ipolecy (inbTpyBaHHs. Pesyins-
TaTH AOCIIKEHHS IOKa3yI0Th, 10 30IbIICHHS TEMIIe-
paTypu MOKe€ 3MEHIINTH KOHIEHTpALiHHy MOIIpH3a-
[ifo Ta 30LIPIUTH BHUTpATy (IIBTPYBAIBHOTO PO3-
YMHY, 00 MOXE TMO3WTHBHO BIUIMHYTH Ha
MPOIYKTHUBHICTh CHCTEMH 3BOPOTHOTO ocMocy. Llg
CTaTTs MPHUCBSIYCHA YUCIOBOMY aHAIi3y, SKUI JOTIOMa-
rae nependavynuTH TOBEIIHKY KOHLEHTpaLiitHOI moss-
pu3aLii Ta MOTOKY B 3BOPOTHIH OCMOTHYHIN CHCTEM.
JocnimKkeHHs TPOBOATHCS METOJJOM YUCEIBHOI'O MO-
JICIIFOBAHHS, 1110 JI03BOJISIE IPOTHO3YBATH, SIK Oyze 3a-
Jexaty epeKTUBHICTH MPOIECy 3BOPOTHOI OCMOCY BiJl
pi3HUX (aKTOPIB, TAKKUX SK TOBKHAHA MOAYIIA, AiaMeTp
TPYOKH Ta TUCK Ha BXOJi B CHCTEMY.

VY crarti [24] DOCHiITHUKE BHKOPHCTOBYIOTH Me-
TOJI KOMITFOTEPHOI TiIpOANHAMIKY IS aHAJi3y KOHIIe-
HTpAIiifHOT OJIpU3aIlii B MOBHOPO3MIPHUX CIIipaib-
HHUX MeMOpaHax 3BOPOTHOTO ocMocy. Bonu nocimimxy-
I0Th pi3Hi MapamMeTpu, Taki sSK TOBIIUHA Ta MOPUCTICTh
MeMOpaHH, BUTparta (GpiIbTpyBaIbLHOTO PO3UMHY, THCK 1
TeMIlepaTypa, Ta BCTaHOBIIOIOTh 3aJ@KHICTh MIXK
MU TIapaMeTpaMu Ta CTYIeHeM KOHIEHTpaliitHol
noJsipu3aiiii. Pe3yabTatd AOCHIIPKEHHS TO3BOJSIOTH
MOKPALIUTH TPOEKTYBAaHHS CHUCTEM 3BOPOTHOTO OC-
MOCY Ta 3MEHIIMTH BIUIMB KOHIEHTPaUiiHOI TOJIspH-
3arii Ha MPOAYKTHUBHICTH cucTeMu. L{s craTTs mpucss-
YeHa MOCHTIHKCHHIO KOHIICHTPAIIHOI MmoJsapu3amii B
oOepHeHil ocMOTHYHINH MeMmOpaHi Tumy 'clipaibHa
TpyOKa" MOBHOTO PO3MIPY 3a JOIMTOMOTOI0 METOAY 00-
YUCIIOBANBHOI TiIpoauHaMiki. B craTti aBTOpH Omm-
CYIOTh BHKOPHCTaHI METOAM Ta TEXHIKH Ui BHpI-
HICHHS 3aj1a4l KOHIIEHTPALiHHOT moJsipu3ailii, a Takox
OTpHUMaHi pe3yJbTaT, SKi MOXYTh OyTH KOPUCHHMH
JUTS TTIO/IAJIBIIIOTO BIOCKOHAICHHS TEXHOJIOT1H 00po0OKH
BOJIM T4 OYMIIECHHS CTIYHHX BOJI.

V crarrti [25] aBTOpH pO3MISIIAOTH MaTEMAaTHYHI
MOJIET JUIsl OTIMCY TIPOLiecy KOHIEHTPALHHOT ToJIsIpu-
3aI1ii B cucTeMax 3BOpOTHOTO ocMocy. Bonu nociimky-
I0Th BIUIMB Pi3HUX (PAaKTOPIB, TAKHX 5K BIACTHBOCTI (i-
JBTPYBAJILHOTO PO3YHHY, TEMIIEpaTypa, TUCK 1 po3Mip
MeMOpaHM, Ha XapaKTEepPUCTHKH mpouecy ¢GuUIBTpY-
BaHHs. Pe3ynbTaTu AOCHIKEHHS J03BOJISIOTH 3p03Y-
MITH MEXaHI3MH PO3BUTKY KOHIICHTpALifHOI MOJSIpH-
3amii Ta 3HAWTH crocoOu A ii 3MEHIIeHHs. ABTOPH
BUKOPUCTOBYIOTh MaTeMaTHYHI MOJENI Ui aHalizy

MIPOLIECiB MPOHUKHEHHS BOJAM Ta COJEH 4Yepe3 MeM-
OpaHu 3BOPOTHOTO OCMOCY 3 METOIO OLIIHKH PiBHS KOH-
LICHTPALIIHOT MOJIAPH3aLIii.

3arasbpHi BUCHOBKH, SIKI MOXKHA 3pOOHTH 3 LIUX Te-
OpPETUYHMX JOCII/DKeHb LIOA0 SBHUINA KOHTpPAIiHHOT
MoJISIpU3aLlii B MpoLecax 3BOPOTHOTO OCMOCY Ta yJIbT-
padinbrpanii/HanodineTpanii, Taki:

1. KonrpaniiiHa mnojspusaiisi MOXe CYTTEBO
3MEHIINTH e()eKTUBHICTD (QUIBTPYBaHHS, 3MEHIITYIOUN
MPOAYKTUBHICTh CHCTEMH Ta 30UIBIIYIOYN €HEPTeTH-
YHI BUTPAaTH.

2. YucnoBi MeTOAH, TaKi K KOMITFOTEpHA TiApO-
JUHaMiYHa MOJICTIOBAHHS, MOXYTh JIOIIOMOI'TH B TIPO-
THO3YBaHHI Ta ONTHUMi3alil mpouecy (iabTpyBaHHS
LUISIXOM aHajli3y BIUIMBY pi3HHX (DaKTOpiB, TAKUX SIK
reoMeTpis MeMOpaHHt, BUTpaTa (iIbTPYBaIBHOTO cepe-
JIOBHIIA, THCK Ta TEMIIepaTypa.

3. OnTuManpHa reoMeTpis Ta BIaCTUBOCTI MEM-
OpaHu MOXXYTb 3HU3UTH PU3MK KOHTPaLidHOT OJISpHU-
3amii Ta 30UTBIINTH €PEKTHBHICT (PiBTPyBaHHS.

4. 3acrocyBaHHS TEXHOJOTIH, SKi IO3BOJAIOTH
3HIDKYBaTH BIUIMB KOHTPAIIHOI MMONIsApH3alii, Taki siK
3MIiHHHUH THCK, BiICyTHICTh BIIBHOTO MIPOCTOPY B KaHa-
JTax MeMOpaHu, MOXKe MOKPALIUTH IPOIYKTHBHICTD CH-
CTEMH Ta 3MEHIIUTH EHEPTeTHYIHI BUTPATH.

3arajyiom, Ii JOCTIMKCHHS JIOMOMArarTh pPO3y-
MiTH (i3UYHI TPUHLUIY, SIKI JISKaTh B OCHOBI SIBHUIIA
KOHTpAILIHHOI MONsIpHU3alii, Ta BUSBIATH (HaKTOPH, SKi
MOXYTb BIUIMBaTH Ha e)eKTUBHICTH BibTpyBaHHs. Lle
MOe€ JJOIIOMOI'TH ITOKPAIUTH NpolecH (GiabTpyBaHHsS
Ta 3HU3UTH €HEPTeTHYHI BUTPATH, L0 € BAXIUBUMHU
(axTopamu B 6araTboX iHIyCTpiallbHUX MPOIECaXx.

Y3arajibHeHHs pe3yJbTaTiB J0C/HiKeHb

VY cratTi [26] aBTOpH O0OTOBOPIOIOTH METOAU MO-
HITOPHHTY Ta XapakTepu3amii (OyIiHTY B CHCTEMax
3BOPOTHOTO OCMOCY, @ TaKOX IPONOHYIOTh CTpaTerii
JUIs oTo 3amo0iranHs. 30KpemMa, BOHH PEKOMEHIYIOTh
BUKOPHUCTOBYBATH Pi3HI METOIM KOHTPOJIIIO 32 (oyiH-
roM, Taki SK aHali3 BOJM, MOHITOPHHI HapaMeTpiB
npotecy ¢inpTpanii Ta BUKOPUCTaHHS aHTU(OYJITIHIO-
BUX peuoBHH. TakoX aBTOpHM BKa3ylOTh Ha HEOOXij-
HICTH TOCTIIDKCHHSI HOBHX MaTepiayiiB MeMOpaH, siki 0
MaJIH BHIIY CTiHKiCTh 10 QoymiHTy. Llst cTaTTs mpucss-
YeHa JOCIIIKEHHIO OCa/KeHHs 3a0pyIHeHb Ha o0ep-
TAIOYMXCsl MEMOpaHax 3BOPOTHOTO OCMOCY, K€ IPH3-
BOJUTH J0 3MEHILICHHS POAYKTHBHOCTI IIPOIIECY OUH-
IIEHHsI. ABTOPH PO3MIIAAAI0Th METOIM MOHITOPHHTY Ta
XapakTepu3alii ocapkeHHsI 3a0pyJHEHb Ha MeMOpa-
HaX, a TAKOX CTpaTerii MOIepeKCHHS Ta MiHiMi3allil
OCaJDKEHHsI JUIst 30epekeHHs e(peKTHBHOCTI mpoIecy
OYHIIICHHSL.

VYV crarti [27] aBTOpHM AETalIbHO PO3IIISIAOTH
ABWIIA KOHIEHTpamiiHOi mossgpu3anii Ta (oymiHTY,
BCTAHOBJIIOIOYM MPUYNHHO-HACIIJIKOBI 3B'I3KH MIiX
MMM nponiecaMy. BoHM Bka3yroTh Ha Te, 110 KOHIICH-
TpariifHa oJIsipu3allis cpusie po3BUTKY (oyIiHry, o
MOJK€ ITPU3BECTH 10 NaiHHS NPOYKTHBHOCTI CHCTEMHU
3BOPOTHOTO OCMOCY. ABTOPH TaKOX HA/IAl0Th PeKOMe-
HAamii mojo 3amo0iraHHs (OYIIHTY, TaKi SK OYH-
meHHsT MeMOpaH Ta 30iJbIIeHHs MBUAKOCTI (QiTbTpa-
mii. L5 cTaTTs po3risaae B3a€EMO3B'I30K MidK KOHIICHT-
pamiiHOIO TOJNSApH3aIli€el0 Ta 3a0pyIHEHHAM B
[poliecax 3BOPOTHOTO OCMOCY. ABTOPH JIOCIIKYIOTb,
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AK 3a0pyIHEHHS BIUIMBA€ HAa KOHIIEHTPALIHHY MOJISIPH-
3aIlifo, Ta OMHUCYIOTh Pi3HI METOIU OOPOTHOM 3 IIMMH
npobieMaMu, Taki sSK 3MiHA TEXHOJOTIl OYHIICHHS
BOJIY, BUKOPHCTaHHS J0/IaTKOBUX 00pOOHMX CTauiid, a
TaKOX ONTHMIi3allisi IPOLECY 3BOPOTHOTO OCMOCY 3 BH-
KOPHCTaHHSIM MaTeMaTUYHUX MOJIENIeH.

VY crartti [28] aBTOpH IPOBOASATH aHAI3 ICHYIOUHX
METOJIIB MOZIETIOBaHHS KOHIIEHTPALIIHOT IoJsipu3atii
Ta i BIUINBY HA MPOIYKTUBHICTH CHCTEM 3BOPOTHOTO
ocMocy Ta ynbTpadinprpanii. Born 3a3HagaroTsh, 1o
KOHIICHTpAIliifHa TOJspH3allisi MOXe OyTH 3HAYHOIO
TPYAHOILIB y JAOCSCSATHEHHI BHCOKOi MPOIYKTHBHOCTI
Ta SIKOCTi (pimpTparii B cucTeMax 3BOPOTHOTO OCMOCY
Ta yabTpadinerpaii. OrsmoBi CTaTTi 3BEPTAIOTh
yBary Ha BayKJIUBICTb MOHITOPHHIY Ta XapakTepH3arii
OCa/DKEHHsI Ta 3a0pyAHEHHS Ha MeMOpaHax, a TaKoXK
Ha PO3pOOKYy CTpaTeriii 3amoOiraHHs Ta 3MEHIICHHS
¢ymiary memOpan. Llg craTTs € OriasgoBuUM JOCIi-
JUKEHHSIM T€MH KOHICHTpAIiHOI nomspu3anii B npo-
mecax ympTpadinbTpamii Ta 3BOPOTHOTO OCMOCY. AB-
TOPH AOCIIKYIOTh 1 PO3IIIAJa0Th OCHOBHI MUTAHHSA,
TIOB'SI3aHi 3 KOHIICHTPALiHHOIO MOJIPH3AII€I0, TaKi K
ii MexaHi3M, (hakTopH, 110 BIUIMBAIOTH HA HEl, | METOAN
il KOHTPONIO Ta 3MCHIICHHSA. B CTaTTi TakoX OMHUCY-
IOTBCS Pi3HI MIIXOAU IO MOJIEITIOBaHHS MPOIECiB KOH-
LEHTpAaLiiHOI noysipu3aii B ynpTpadinbsTpanii Ta 380-
POTHOMY OCMOCI, IO JO3BOJISIE 3pO3YMITH NPHYMHHU
BUHHMKHEHHS 1[bOTO SIBUILA Ta PO3POOIATH e(eKTHBHI
METOIU Oro KOHTPOJIIO.

3 orIsAAy Ha PO3IJISHYTI OTVISOBI CTATTI MOXHA
3pOoOUTH HACTYIIHI BUCHOBKH:

1. ®akropw, 1110 BILTMBAIOTH HA PO3BUTOK KOHIIE-
HTpAIiifHOI moJIsApH3alii, BKIFOYAIOTh B ce0e po3Mip Ta
TeoOMeTpit0 MeMOpaHH, BUTpaTa QiIbTPyBaIbHOTO PO3-
YHHY, CKJIaJl PO3YHHY Ta TEMIIEPaTypy.

2. KoHmeHTpariifHa TOISAPU3aIlisi MOXKE TIPU3BO-
JIITH JI0 3HAYHOT'O 3HIDKEHHS TIPOJYKTHUBHOCTI CUCTEM
3BOPOTHOTO OCMOCY Ta yJbTpadinbTpaiii/HaHOPIIbT-
patii, a TakoX JI0 MOTIpIIEHHs SKOCTI (LIbTPYBab-
HOT'O MPOJIYKTY.

3. Orusi10Bi cTaTTi NPOMOHYIOTH Pi3HI CTpaTerii
JUIsl 3MEHIIICHHS BIUIMBY KOHLEHTpPALiiHOI mosispu3a-
Iii, Taki K ONTHUMIi3allis TeoMeTpii MeMOpaHH, 3017Tb-
IIEHHS BUTpaTH (QUIbTPYBAILHOTO PO3YMHY Ta 3acCTO-
CYBaHHS XIMIYHHX areHTiB JUIA NOTEPE/KECHHS YTBO-
PEHHsI 0cajy Ha MOBEPXHI MEMOpaHH.

4. Jlns mokpaiieHHs MOHITOPHHTY Ta IPOTHO3Y-
BaHHSA KOHLEHTpaLiiiHOI moyspH3anii BUKOPHCTOBY-
IOTBCSI PI3HI METOJH, BKIIOYAIOYH YHCIOBE MOJEIIO-
BaHHS Ta aHAJI3 CIIEKTPIB NOTJIMHAHHS.

5. JlocnmipkeHHs B Taiy3i KOHIICHTPAIIHHOI 1M0-
JSIpU3aLii € BAYKIMBUMH JJISI TIO/INBIIOTO PO3BUTKY Te-
XHOJIOTi/ 3BOPOTHOTO OCMOCY Ta yibTpadinpTparii/Ha-
HO(DTBTpaIlii, OCKITBKHA BOHU JTO3BOJISIOTH 3MEHIIIUTH
BUTPATH Ta MiIBUIIUTH IIPOAYKTHBHICTb CHCTEM (isIb-
TpyBaHHS

BucnoBkn:

3arajbpHUI BUCHOBOK 3 YCIX IIMX CTaTEH MOJISrae B
TOMY, 110 KOHIEHTpALiiiHa MOJSpU3aLlisl € CKIIaJHUM
SIBUIIIEM, SIKE MOXKE BUHUKATH B CHCTEMaX 3BOPOTHOTO
ocMocy, ynbTpadineTpanii Ta HaHODITBTpaLii, Ta sKe
MOJK€ 3HAYHO 3HIXKYBaTH €(EeKTHBHICTH (impTpartii.

EkcriepuMmeHTansHi Ta TEOPETHYHI TOCIi HKEHHS JI0TIO-
MararoTh 3pO3yMiTH MeXaHi3M KOHIIEHTPAIiHHOT ITOJIsI-
pu3auii Ta po3poduTH cTparerii 1ist 11 YHUKHEHHS abo
3MeHmeHHs. OrsgoBi CTAaTTI HagaroTh 3arajlbHUMN
OIJIST PI3HUX MiAXOJIB Ta METOJIB, IIO 3aCTOCOBY-
I0ThCS JUISl MOHITOPHUHT'Y, XapakTepHu3alii Ta MiHiMi3a-
1ii KOHIEHTpauiifHo1 mossipu3auii Ta ¢ymiHry. 3ara-
JIOM, JIOCJIJDKEHHS B Liil 00J1acTi TO3BOJISIIOTH MOKpa-
OMTH e(EeKTUBHICTh CHCTEM 3BOPOTHOTO OCMOCY,
yipTpadinpTpamii Ta HaHOQIMBTpalii Ta 3HM3HTH iX
BIUTMB Ha HABKOJIMILIHE CEPEIOBHUIIIC.

JocmimkeH s 30cepeKeHHS TOIIPU3allii € BaXK-
JIMBUM HAIPSIMKOM, OCKIJIBKH IIei e(heKT MOXKe 3HATHO
3HU3UTH €(PEeKTUBHICTH 0OPOOKM BOAM 32 JONOMOTOIO
MeMOpaH. 3acTOCYBaHHSI HOBUX MarepialliB Uil MeM-
OpaH MOXe€ TakoX OyTH NMEpCHEKTHBHHM HalpsMKOM
JOCITIJKEHb, OCKUIBKA BOHH MOXYTh 3a0e3meuuTH
Kpauii pesyibratd B o0poOui Bomu. Kpim Toro, po-
3po0Ka HOBHX TEXHOJIOTIH, SIKi 3MEHIIYIOTh BILIMB I0O-
Tspu3aIii 30cepeKeHH Ha e(heKTUBHICTh MEMOpaHH,
MOXYTh TAaKOX CTATH BAXIUBUMH JUIS ITOKpaLICHHS
TIPOIIECiB MIEPEPOOKH BOJH.

[IpoTe, HayKkoBi MOCTIMKECHHS B Iii 0OmacTi €
CKJIaJHAMH 1 4aCTO BUMAraroTh 3HAYHUX BUTPAT Ha J0-
CITiDKEHHS Ta pO3pOOKy.
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POJIb HAJIOTOBOI'O YYETA B CUCTEME BYXTAJITEPCKOI'O YYETA 1 KOHTPOJISA
MPEJIPUATHA B PECIIYBJIUKE KABAXCTAH
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B cratpe paccMaTpuBaCTCA POJIb HAJIOT'OBOI'O y4€Ta B CUCTCMC 6yXFaJ’ITepCKOFO y4eTa U KOHTPOJIA NIpeANpHr-
SITUH B PCCHy6J’II/IK€ KazaxcraH. Pa3BuTHe SKOHOMHUYSCKHUX OTHOIICHHM ITOKa3BIBaeT O HGO6XOZ[I/IMOCTI/I COBCP-
MICHCTBOBAHMS HAJIOTOBOI'O Y4Y€Ta, IIOCKOJIbKY 3TOT Y4YCT SABJISICTCS HEOTHEMJIEMOM YaCThIO 6yXFaJITCpCKOFO yueTta

nu KOHTpOJ‘IH.
Abstract

The article discusses the role of tax accounting in the system of accounting and control of enterprises in the
Republic of Kazakhstan. The development of economic relations shows the need to improve tax accounting, since
this accounting is an integral part of accounting and control.

KutioueBble cjI0Ba: HAJOTH, HAJIOTOBBIN yUeT, HAJIOTOBasi OTYETHOCTh, KOHTPOJIb, Pecirybnuka Kazaxcran.

Keywords: taxes, tax accounting, tax reporting, control, the Republic of Kazakhstan.

Hanorosas cuctema —0oseBas Touka peopMupy-
eMOil 5koHOMHKH. OHa SBJISETCS BaKHEHIIEH COCTaB-
HOHM yCIIOBHI SKOHOMHYECKOTO pa3BuThs KazaxcraHa.
B Hammm qHM HAJIOTH TOJDKHBI CTATh YaCThI0 KOMIIEKC-
HBIX CHCTEMHBIX pe)opM, HalpaBJIeHHBIX Ha pEIICHNE
OCHOBHBIX 33124, CTOSIINX Iepe/l OOIIECTBOM.

[IpuHIMNIMaTBHEIME HEJOCTaTKaMH HAJIOTOBOM
CHCTEMBI CTaJ0 BKJIIOYCHHE IIEJIOT0 PAAa OTYUCICHUI
1 00s13aTeNbHBIX IUIaTeXeH B (OHABI IpeoOpa3oBaHU
SKOHOMMKH, 3aHATOCTH, Pa3BUTHS TPAHCIIOPTHOTO, CO-
[[HAJIBHOTO CTPAaXxOBaHUs, B c€0€CTOMMOCTD U IICHBI I'0-
ToBo# mpoaykiun. Cozgaercs 6a3a 11 HEPEPHIBHOTO
cnupaneoOpa3HOro pocra IIeH 3a CYET IOCTOSTHHOTO
YBEIMYECHUS] ce0ECTOMMOCTH ToBapa. MaccoBBI Xa-
paKTep B3aMMHBIX JIONTOB (HETIATEeXKeH), yCHUINBAIO-
muecs najeHne 00bEeMOB MPOM3BOJICTBA, OCTPBIN Je-
(unnT 000POTHBIX CPEACTB ABISIIOTCS HE PE3YJIBTaTOM
06eCXO3SMCTBEHHON  IEATENbHOCTH  PYKOBOAWTENEH
NpEANpUSITHH, a HeN30eKHBIM CIEJCTBHEM HeOmaro-
NPUATHBIX MaKpPOIKOHOMHYECKHX YCJIOBUH, B TOM
4YHUCJIE U HEJJOCTATKOB HAJIOr0OBOM MOJUTUKHU. [ToaTomy
HYKHO CIEJaTh eIle JOCTaTOYHO MHOTO, 9TOOBI HAJIO-
roBas IOJUTHKA ITIOMOIJIA PEHINTh HACYIIHBIE IIPO-
65eMbI peOpMHpPYEMOi IKOHOMHKH.

C obperennem cyBepenurera Pecrrybnmka Kazax-
CTaH HayaJa pa3BUBATH HAJIIOTOBYIO CHCTEMY, YTOOBI
YKPEIUTh CBOIO HE3aBUCUMOCTb. B pe3ynbraTe nanb-
HEHINEero COBEPIIEHCTBOBAHMSI HAJIOTOBOTO 3aKOHOJa-
TENILCTBA pa3paboTaH U MPUHSAT HOBBII Hanorosblii ko-

Jekc. C mpUHATHEM HOBOTO HAJOrOBOTO KOJEKCA B af-
pere 1995 roma ObTO BBEJCHO MOHSATHE «HAJIOTOBBIN
yaeT».

B ocobennoit yactu Hamorosoro xozekca BbIze-
JeHbl HOBbIe IaBbl: InaBa «lIpaBmia HalmoroBoro
ydeTa U HaJIoroBasi OTYETHOCTH» U TlaBa «OcoOeHHO-
CTH HaJIOTOBOTO y4eTa OTIEJIbHBIX BHIOB OIEparIifii»,
B KOTOPBIX HAJIOTOBBIN YUET OIpe/eNieH KaK CaMOCTOs-
TEJIBHBIA BHJ y4YeTa, OCYIIECTBIISIEMbIH HAaJIOrOILIa-
TEJIBIIIUKOM B IIEJISIX OTpEAEICHUs 00BEKTOB HAJIOrO-
o0noxxenust. Hanorosslil y4eT — 3T0 BHJ y4eTa, UMEIo-
WA CBOM OOBEKTHI, CYOBEKTHI W chenupudecKue
METOJIBL.

HcTtopudecku pa3BeBaBIINECS HA OCHOBE TEOPHUH
CTaTHYECKOTO ¥ AMHAMHUYECKOTro OajlaHca yUeTHbIE HC-
TeMbl EBponelckux crpaH M OpHTaHO-aMepUKaHCKas
MMEIOT OIpPEJENICHHBIE pa3IUuus B OpraHU3aluu
ydera.

OpmHaKo 3TH y4YeTHBIE CHCTEMbI 0a3MpyIOTCS Ha
€IVUHONM MHKPO3KOHOMUYECKOM MOJENU 3KOHOMHYE-
CKMX OTHOUICHHWH XO3SMCTBYIOIIUX CYOBEKTOB, YTO
OTIPEIeNTNIIO KOPEHHBIE OTIMYHS B COJICPKaHUN 00BEK-
TOB M OPTaHU3AIMH yYeTa OT YUETHBIX CHCTEM CTpaH
CHTI.

HccnenoBanue aBTopa MNO3BOJSIET CAENATH BBIBOJ,
yro y4erHble cucteMmbl crpan CHI' Gasupyrorcs Ha
€MHOW MaKpOIKOHOMHUYECKOM MOJENN 3KOHOMUYE-
CKHUX OTHOIICHHH XO3SMCTBYIOMNX CyObeKTOB. Takum
00pa3oM, HaJIoroBas CUCTEMa JISKUT B OCHOBE MHTEH-
CHBHOTO HapamleHWs TCHEBBIX OIEpalui, SBISIOTCS
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pe3yJIbTaTOM €CTECTBEHHON CaMO3alIUThl XO35HCTBY-
IOIINX CYOBEKTOB OT HAJIOTOBOTO JIABICHUS.

CornacHo AeHCTBYOIEMY HAJIOrOBOMY 3aKOHO-
JIaTeNIbCTBY, HajoroodiaraemMblii 1oxo] hopMupyercs
B COOTBETCTBHH C MosIo>keHUssMU Hanlorosoro xoaekca
HE3aBUCHMO OT (DMHAHCOBOTO pe3yJbTaTa XO3sHCTBY-
IOIIEro CyOBeKTa, MOJyYEeHHOTO 10 JAaHHBIM OyXrai-
Tepckoro ydera. Ho mH(popmanus, ucrnosbdyemast B
HAJIOTOBOM y4eTe, M3BJIEKACTCS U3 JaHHBIX OyXranrep-
CKOoro ydera W (popMupyercs B TpoOIecce BeIEHU
HAJIOTOBOTO y4eTa. lIpW HCHOIp30BaHUM OpTaHU3a-
e PErrCTPOB HAJIOTOBOTO y4yeTa HE ClIeAyeT 3a0bl-
BaTh O TOM, YTO OCHOBOW MH(OPMAIIMOHHOTO OOecTie-
YEeHUS ABIISIOTCS NEPBUYHBIE JOKYMEHTHI, UCIOJIb3Ye-
MBIE B IIEJISIX HAJIOTOBOT'O y4eTa.

Jlis BeZieHUs. HAJIOTOBOTO y4yeTa MEepBUYHBIE J10-
KyMEHTBI pa3AessloTCs B COOTBETCTBUU C IIEJIBIO UX HC-
MOJI30BAHUS U B 3aBUCUMOCTH OT OTHOILIEHHS K Halo-
roobuioxenuto. Vccnenys mpoOnemMbl HalIoroBoil oT-
YETHOCTH, MBI  CTOJNKHYIHUCh C  BONPOCAMH
TEOPETHIECKH cIab0To OMpeaeNIeHHs U ¢I1aboro 0boc-
HOBaHUS HAJIOTOBOH OTYETHOCTH KaK 3aBEPIIAIOIIECTO
JTara HaJloroBOTO y4era. Heo0XoIuMocTh paccMoTpe-
HUS HAJIOTOBOH OTYETHOCTH apTyMEHTHUPYIOTCS BEIIe-
JICHHEM HAJIOTOBOTO YydYeTa KaK CaMOCTOSTEIHHOTO
BHJa. B sKOHOMUYECKO TUTEpaType HAJIOTOBBIN y4eT
ornpezeiseTcs Kak Ipoliecc (GHUKCAlMd HMYIIECTBa
HaJIOTOTIIaTeNIbIINKa, COBEPIIAeMbIX MM XO3SICTBEH-
HBIX OI€paluil U UX PE3yJIbTaTOB JJI YCTaHOBJIECHUS
HOKaSaTeﬂeﬁ, HeO6XOI[I/IMI>IX AJIA UCUHUCIICHUS CYMMBL
HAJIOTa, MOJJIeKAIIETO B3HOCY B OFOJIKET.

OpHako mMmMOMOOHOE PAacCMOTPEHHE HAJIOTOBOTO
ydera mpucymie u Oyxranrepckomy yaery. Haxorossrit
y4eT Kak OTAeNbHas MOJCHCTeMa OyXTalTepcKOro
ydera. OCHOBHas IMpoOiieMa COBPEMEHHOTO HAllOTO-
BOTO y4eTa 3aKJII0YacTCsi B OTCYTCTBHH €IUHON METO-
JIMUEeCcKOM 6a3bl U B HECOBEPIIEHCTBE albTePHATUBHBIX
IIPEJIOKEHUI 110 CO3JaHUI0 HAJIOr0BOro yuera. Mero-
JIUUECKOEe peIIeHne MpobIeMsl TOJDKHO 0a3upoBaThCs
Ha BBIOOpE BapuaHTa BEACHHUS HAJIOTOBOIO y4yeTa C
TOYKH 3pCHUA JIBUKCHUA I/IH(l)OpMaHI/II/I " COCTABJICHUA
OTYETHOCTH.

[Ipuyem HATOTOBBIH YYET HE CIIEAYET paccMaTpH-
BaTh KaK CaMOCTOSTCIHHBIH BUJ y4YeTa, CKOpee, 3TO
4acTh CHCTEMBI OyXTaJITepCKOTO ydeTa, BKIIOYArOIIas
B ce0s KpOMe HaJIOTOBOH (PMHAHCOBYIO W yIIpaBlicHYE-
CKyI0 cocTaBiitonne. OYHKIMOHUPOBAHHUE HAJIOTO-
BOT0 y4eTa BHe (PMHAHCOBOTO yUeTa HelleJIecoo0pas3Ho,
MOCKOJIBKY 9TO UCKJIIOYAET, MPEXKAE BCEr0, U3 CUCTEMBI
(hMHAHCOBOTO yd4eTa LENbIi P YUETHBIX IMPOIEIyp,
CBSI3aHHBIX C OIpE/eICHHEM HaJIOTOBBIX 005S3aTEIBCTB
OpraHu3aIyii, 6e3 KOTopeIX (HOpMUPOBAHKE TOCTOBEP-
HOH OyXTaJTepcKOH OTYETHOCTH HEBO3MOXHO. [lo
HallleMy MHEHHUIO, T0J] TEPMUHOM «OTYETHOCTB)» Clie-
JyeT MOHUMAaTh COBOKYMHOCTb UTOTOBBIX JaHHBIX CH-
CTeMbl OyXTraJTepcKOTo ydera HpeAIpHUsITHs, COCTaB-
JICHHYIO Ha ONpEJENICHHYIO IaTy.

OTueTHOCTb NpenpUATHS A1 BHEUTHUX MOJIb30-
BaTeJel JOJDKHA OApa3/IeNIsAThes Ha TPH BUA: pruHaH-
COBYIO, CTaTHCTHYECKYF0, HaJIOTOByt0. Hasnorosas ot-
YCTHOCTH, HA HAIII B3IJIA[ - 9TO JaHHBIC 00 UCUYHCICHUN
1 HAYUCJIICHUU HAJIOTOB, NPEACTOAIINX NTEPEINCTICHUTO

B OIODKET, a TaKkKe MOJUIeKAIINX BO3BpaTy W3 OIOJ-
’KETa, OATOTOBJICHHBIX B YCTAHOBJICHHOM IOPSAKE U
MIPUBE/ICHHBIX B CICIHMANBHBIX HAJOTOBBIX (opmax
HaJoroBoit oTueTHOcTH. Ha MakpoypoBHe Hajoronas
OTYETHOCTh NMPHUMEHSETCS B KaueCTBE KOHTPOJIS WH-
(bopMaIyy 0 HaUNCICHUH U ITOTalIaéMOCTH HAJIOTOBBIX
00513aTeJILCTB Tepe]] FOCYAapCTBEHHBIMU OpTaHaMH, a
TaKke MHPOPMAIMU O YUCTOW NMPHOBUIH, KOTOpasi pac-
TIpeAenseTcs MEeXIy aKIHOHEpaMH M UMEeT OOJIbIION
HWHTEpeC sl TOTEHIHMAIbHBIX HHBECTOpPOB. Ilo
HalleMy MHEHHIO, BBIJEJICHNE HAJIOTOBOI OTYETHOCTH
B OTZEJIBHBIN BUJ - HE TOJBKO KH3HEHHAs HEOOXOIH-
MOCTb, HO M (paKTHYecKas 000CHOBaHHOCTB. Bo-tep-
BBIX, BBIJEJICHHE HAJIOTOBOI'O ydeTa KakK MOJCHCTEMBI
CHCTEMBI OyXTaJITEpCKOTO yueTa, & COOTBETCTBEHHO U
HAJIOTOBOM OTYETHOCTH KaK 3aBepIIAIOIEro JTana
HAJIOTOBOTO yuYe€Ta MO3BOJIUT ONPENCIUTh HAJIOTOBYIO
OTYETHOCTh KaK CaMOCTOSATENbHBIM BHJ OTYETHOCTH.
Bo-BTOpBIX, rocyjapcTBEHHAs! HEOOXOJUMOCTh TaKOTO
BBIJICTICHNS 3aKJIIOYAETCA B J0JIE HATOTOBBIX IOCTYII-
JIeHnH B OIOKET, KOTopas npesbimaet 90% oT o0mix
JOXO/IOB TOCYJapcTBa, YTO MO3BOJISIET pemath (uc-
KalTbHYI0 (YHKIUIO HAJIOTOB. B-TpeThux, Hamoromas
OTYETHOCTh PETVIAMEHTHPYET JOXOIHOCTH IPEAIIpHs-
THSI, TEM CaMbIM OITIPEIEISIETCS] CTOMMOCTD €€ aKIni K
o0ILel 3aWHTEPECOBAaHHOCTH IMOTEHIUAIBHBIX HHBE-
cTopoB. Ha Ham B3riapn, JUis TOYHOTO ONpeneNeHus
B3aMMOCBSA3M HAJIOTOBOM OTYETHOCTH C APYTUMH BU-
JJaMH OTYETHOCTH CJIeyeT YeTKO YCTAaHOBHUThH COCTaB U
3JIEMEHTHI OTUETHOCTEH IPEATIPHUATHUS.

B3anMocCBsI3p HAJIOTOBOM OTYETHOCTH C APYTHMHU
BU/IaMH OTYETHOCTEH MPEATIPUATHS.

CocraB, colepkaHHe, IMOPSIOK 3alONHEHHUS H
CPOKH TIPEIOCTABICHHUS OTYETHOCTH PETJIAMEHTHPY-
IOTCSI Pa3lWYHBIMH HOPMAaTHBHBIMH JOKyMEHTaMH H
HalpaBJICHbl HA BHITIOJIHEHNE Pa3IMYHBIX HH(POPMAIH-
OHHBIX (PyHKIHMIT IO OTHOLICHHIO K PAa3JIMYHBIM MOJIb-
30BaTessiM HHPOPMAIIHH.

B gactHOCTH, Oyxrantepckas ((puHAHCOBas) OT-
YETHOCTh 110 CBOEMY COCTaBY M COJEp)KaHHUIO peria-
MEHTUPYIOTCS 3aKOHOM «O OyXrajaTepcKoM yueTey,
npukazoM Munduna PK n monoxxenustmu no Oyxrai-
TEpCKOMY y4eTy. B COOTBETCTBHH ¢ BBIIIIEHA3BaHHBIMHU
JOKyMeHTaMH Oyxranrepckas ((huUHaHCOBas) OTYET-
HOCTh HauOoJee MOJHO U BCECTOPOHHE OTPAXAET XO-
3STUCTBEHHYIO JIESITEILHOCTD IPEIIPHUITHS ¢ TIO3UIIHI
KaK BHEIIHHX, TaK ¥ BHYTPEHHHX IT0JIb30BATEIICH yUueT-
HOW HH(pOPMAaLINH.

B cootBerctBuu ¢ TpeboBanusimu HK PK Benenue
HAJIOTOBOTO y4eTa JIOJDKHO OCYIIECTBIIATHCS MpeaIpH-
ATUSMH TIApaJUIEIbHO C BEACHHEM OyXrajaTepcKoro
yaera. OnmHako B WHGOPMAIMOHHOM IUIaHE MEXIY
JaHHBIMH OyXrajTepcKoil M HAalIOTOBOH OTYETHOCTH
TaKXkKe CyIIEeCTBYeT TecHas B3auUMOCBs3b. Ilpexne
BCEr0, 3TO MPOSABISETCS B METOAUKE MOATBEPKACHUS
JaHHBIX HAJIOroBOro ydera. OHaKoO MOTOMY YTO OyX-
TaJTepCKUil 1 HAJIOTOBBIN YUeT pas/ielieHbl, OOJIBIINH-
CTBO IOKa3aTesiel OyXraJTepcKoi OTYETHOCTH JUIS CO-
CTaBJICHHUs OTYETOB I10 HAJIOTaM CHEeNWaIbHBIM 00pa-
30M KOPPEKTUPYIOTCS.

B3anMoyBsizka MokeT OBITH MPHUMEHEHA JaJeKO
HE KO BCEM IOKa3aTeNsIM OyXralTepcKOi U HaJIOTOBOH
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otdyeTHOCTH. Tem He MeHee, TP COCTaBICHUH Kak OyX-
TAITEPCKOMN, TaK W HAJIOTOBOH OTYETHOCTH HEOOXO-
JIIMO y4eCTh!

- NPaBWJILHOCTH OIIPEAETICHUs BaJIOTHl OajaHca
(TIepecunTHIBaIOTCSI BCE UTOTH 10 pa3jeliaM aKTHBA U
raccyBa, a TaKKe BCE JIAaHHbIE Ha HA4Yajo OTYETHOTO
Neprosia CBEpSIOTCS C AaHAJIOTHYHBIMH JIaHHBIMHU
MPEBIAYIIEro OTYETA);

- IPaBUIIBHOCTBH OIPEEIICHHST HAIOT000IaraeMoi
0a3sbl (paccunThIBaeTCs obnaraeMasi 6asa Mo KakJoMy
HAJIOTY);

- B3aMMOYBSI3KY IOKa3aTeneit gopm Oyxramrep-
CKOH OT4eTHOCTH (OTICNBbHBIC TOKa3aTeln MpOBEps-
I0TCSl Ha CTHIKOBKY);

- MPaBWILHOCTH COCTABJIEHUs HAJIOTOBOW U OyX-
rajTepCKOi OTYETHOCTH HA OCHOBAHHMHU JAaHHBIX OyX-
TaJTepPCKUX PErucTpoB.

Bce dopmbl OyxranTepckoil OTYETHOCTH B3aUMO-
CBsi3aHBl MexAy cobOol. [Ipu 3anonnenun Oananca,
CJIe/TyeT IPOBEPUTH MTOKA3ATENH B JPYTHX opMax oT-
YETHOCTH Ha COOTBETCTBHE MX JaHHBIM. Benb Oyxran-
TepCcKasl OTYETHOCTH NPEACTABISCT cOOOH KOMILIEKC
B3aMMOCBSI3aHHBIX MOKa3zaTelned ()MHAHCOBO-XO3SH-
CTBEHHOM JIEATEILHOCTH 32 OTYETHBIH IIEPHOI.

ITokazaTenn OTYETHOCTH OOBEAMHSIOTCS B COOT-
BETCTBYIOIINE (POPMBI, KaXKJast U3 KOTOPhIX UMEET ca-
MOCTOSITEIbHOE 3HAUEHHE U, B TOXKE BPEMsI, CBsI3aHa C
JpyruMu (opMaMu OTYETHOCTH.

B3anmocBsi3b 0T4ETHBIX (HOPM UMEET JIOTHYECKUI
1 MHPOPMAIMOHHBII XapakKTep.

Jlornueckast B3aMMOCBsI3b 00YCIIOBIICHA NPHHIH-
oM ABoiHOM 3anucu. CyTb €€ COCTOUT BO B3aUMHOM
JOTIONTHEHWH W B3aMMHOH KOPPECIIOHICHIIMH OTYET-
HBIX ()OPM, UX Pa3/esioB U CTATCH.

HexoTopbie Hanbomee BakHbIE OaTaHCOBBIE CTa-
TBHM paclM(pOBBIBAIOTCS B COMYTCTBYIOMMX (hopmax
OTYCTHOCTHU. Haan/IMep, B OTUECTEC 06 U3MCHCHUU KaIlnu-
tana (popma Ne 4), oryera O JIBHIKEHHH JICHEKHBIX

Huadopmauus Gyxy4dera

cpenctB (popma Ne 3), B IlosicHeHusix k OyxranTep-
CKOMY OayaHCy M OT4ETy O (PHMHAHCOBBIX PE3yNIbTaTax.
PacmndpoBky apyrux nokaszareiaed MOKHO HaWTH B
AQHAJIUTHYECKOM yUeTe.

PaccMoTpuMm, Kakue B3aUMOCBSI3H ITPUCYIINE OyX-
rajTepckoMy Oajiancy

1. CymMMa UTOrOB BCeX pa3JielioB akTHBa OanaHca
JIOJDKHA PaBHATHCS CYMME MTOTOB Pa3JelioB MacCUBa
OanaHca.

2. CymMa COOCTBEHHBIX CPEACTB IPEBHIIIACT BE-
JUYUHY BHEOOOPOTHBIX aKTHBOB. To ecTh, akTuB I <
maccus 11 (2). DTo cooTHOImEHNE XapaKTEPHU3YET B IIe-
JIOM HCIIOJIb30BaHHE COOCTBEHHBIX CPEICTB OpraHM3a-
LMK YacTh UX TOKPHIBACT BHEOOOPOTHBIC AKTHUBEI, a
OCTaBIIAsCS YaCTh MJIET Ha MOKPBITHE 0OOPOTHBIX aK-
THBOB.

3. O0wast cyMma 000pOTHBIX CPECTB (BIIOKECHUH
B 3alackl, 3aTpathl, JCHEXKHBIC CPE/ICTBA M PAcUEThI)
MIPEBBIIIACT BEJIUYMHY 3a€MHBIX CpeiCcTB. To ecTh, ak-
tuB (II) > maccus (IV + V)(3). OOGycnoBieHo 3T0 TeM,
YTO NPH HOPMAIFHOM (DYHKIIMOHMPOBaHHU OpTraHHU3a-
LMY 3HAYUTENIbHAS YacTh OOOPOTHBIX CPEACTB IMPHOO-
peTaercs 3a c4eT COOCTBEHHBIX PECYPCOB.

B nmpuBeneHHBIX cxemax |, mpezcraBieHa B3au-
MOCBsI3b OyxTajrepckoro OajaHca ¢ Apyrumu (op-
MaMH OTYETHOCTH Ha COOTBCTCTBHUEC UX NAHHBIM. HpI/I-
MEHSEMBbII aJITOPUTM pacyeTa TOrO WM WHOTO Hajora
MpoerupyeTcs Ha GOpMbI OyXTaaTepCKUX PETUCTPOB, U
MyTEM CJIOKEHUSI COOTBETCTBYIOIIUX OOOPOTOB MM
CaJIbJI0 M0 CYETaM IePECUHUTHIBAIOTCS HAJIOTH B 1I€JIOM
32 OTYETHBIA IEPHOA. DTOT XKe CII0CO0 MOXKHO pUMe-
HUTh W TIPH TIPOBEPKE OYXraaTepcKOW OTYETHOCTH.
YduThIBasA, 9TO HAJIOTOBBIH y4YET B HACTOSIIEE BPEMs
3aTparuBacT, Kak IpaBHiIo, HAJOTOBYIO 0a3y 10 HAJIOTy
Ha IpUOBLIb, IyHIle BCETO B3aNMOYBSI3Ka IOKa3aTesei
OyXrajnTepcKoi ¥ HaJIOTOBOH OTYETHOCTH MOXET OBITh
npownIrocTpupoBana Ha npumepe ¢. Ne 2 «Oruer o
NpUOBLISX U YOBITKaX.

VaupasieH4vecKkui yuer DHHAHCOBLIH
y4aer
Byxraarepckas DuHAHCOBAN
OTYETHOCTH OTYETHOCTH

ToxoBasi OTYHETHOCTHL

HAJOroBOro y4dera

7
w—lp  Haxoroeas CrarTHEcTHYecKas
' OTHEeTHOCTHL OTHEeTHOCTHL
Hadopmauus Huadgopmauus

CTATHCTHYECKOIO YyHeTa
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Znanstvena misel journal Ne78/2023

25

VYd4er HaNOTOB PETYIHPYETCS MEXIYHapOIHBIM
cTaHaapToM (UHAHCOBOH oTdeTHOCTH 12 «Hamorm Ha
npuObUTE». Byxranrepckas NpUOBUTE MOXKET OTIIH-
94aThCsl OT HAJIOT000JaracMoi, MOCKOJIbKY KaXKaas W3
HUX ONPEACIICTCA B COOTBETCTBHH C COOCTBEHHBIMU
MpaBUIaMU M HOpMaTHBHbIME akTamu. MCDO mpen-
CTaBIAET COOOW EIMHBIA MAKeT METOIMYCCKUX WH-
CTPYKIMI JUIsS COCTaBJICHUS ()UHAHCOBOW OTYCTHOCTH,
HO TIOPSZIOK pacdeTa HaJIOTOBBIX 00s3aTENECTB ycCTa-
HOBJICH B HAJIOTOBOM 3aKOHOJATenbCcTBE U B Hamoro-
BoM Konekce PecnyOmmkn Kazaxcran [2]. [Tompasmen
3100 «O06s3aTeBCTBA IO HAJIOTAMy TIPeTHA3HAYCH JIJIS
ydera 003aTeNbCTB OPraHM3aluy 10 YIUIaTe HaJOTOB.
Ionpaznen 3200 «OO0s3aTenbCTBA O IPYTUM 00s13a-
TEJNBHBIM U TOOPOBOJILHBIM ILIATEKAMY MPEIHA3HAUCH
JUISL yueTa 00sI3aTeIbHBIX U TOOPOBOJIBHBIX IIATEKEH,
MOJICKAIUX YIUIATE B COOTBETCTBUH C 3aKOHO/IATCIIb-
ctBoM PecnyOnuku KaszaxcTtaH, 3a HCKIIOUYCHHUEM
HanoroB. Ilogpaszagen 3300 «KparkocpouHass kpeau-
TOpCKasi 3aJ0JDKCHHOCTB» TpEeJHA3HAueH I ydera
KPEIUTOPCKOH 3aJODKCHHOCTH CPOKOM IO OIHOTO
roga. OOWWENPUHATON MPAKTHKON IS BHYTPEHHETO
aynuta QUHAHCOBOW OTYETHOCTH SBILICTCS Pa3lIeiCcHUE
HAJIOTOBOH OTYETHOCTH KaK OOBEKTa ayauTa Ha CO-
CTaBHBIC DJIEMEHTHI, TIPeHA3HAYCHHBIC I JOKyMECH-
TUPOBAHUs IMPOBEPKU ITUX KOHKPETHBIX J3JIEMEHTOB.
OJIHaKO, 10 HalI€eMy MHCHHIO, HAJIOTOBYIO OTYETHOCTDH
HEOOXOMUMO BBIACIATH KAK OCHOBHOM 3JIEMEHT 00b-
€KTa ayJuTa HapaBHE C ayaAuTOM (H)UHAHCOBOMW OTHYET-
HOCTH.

Hamnorossie 00s3aTenbCTBa MPENCTABISAIOT COOOM
OJIMH U3 CETMEHTOB B paMKaX BHYTPEHHETO ayJuTa OT-
YETHOCTU TPEINPUATHH, MaKCHMAIBHO MOJIBEPKCH-
HBII UCKa)XCHUSAM, HAHOOJbIIee KOINIECTBO KOTOPBIX

00ycCIIOBJIeHO crienn(UKON pacdera 00s3aTeIbCTB IO
HaJIOTaM TIPEINPHATHS, a TAKKE 0COOCHHOCTSIMU pac-
kpbITUs B cooTBeTcTBUU ¢ MCDO Kak TeKymux, Tak U
OTJIO)KEHHBIX HAaJIOTOBBIX aKTHBOB W 0053aTEIbCTB.
3TH 0COOEHHOCTH OBIIH MOJIOKEHBI HAMU B OCHOBY Me-
TOJUKU BHYTPEHHErO ayAuTa pacueTa U PacKpbITUSL
HAJIOTOBBIX 00S3aTEIbCTB B OTYETHOCTSAX MNpPEANpUs-
TUH.

D¢ dexTuBHOCTE ayIUTOPCKOH MIPOBEPKH HAIOTO-
BOM OTYETHOCTH IPEANPHUATHS 3aBUCHT OT METOAUKH
MIPOBEJCHUSI BHYTPEHHETO ayauTa MHpPEANpPUSITHS.
MO>XHO TIPEITIOKUTD CIIEAYOMIee:

- peryIaMEHTHPOBAaTh HOPAIOK BEICHHS HAJOIO-
BOro y4era, TpeOOBaHMsI K HAJIOTOBOW YYETHOH JOKY-
MEHTALlUH, Pa3pelIuB HaJIOToMIaTeNbIIMKaM CaMOCTO-
SITENIHO pa3padaThiBaTh U yTBEPXKIaTh (OPMBI yUeT-
HBIX PETUCTPOB;

- YCTaHOBHUTb KOPPEKTHPOBKU J@HHBIX OyXrai-
TEPCKOTo yueTa Jis Lieslel HCUUCIIeH s HaloroB. Oxku-
JlaeMBbIC PE3YIbTAThI:

- m36exath BrusHEI MCOO Ha pa3mep Hamoro-
obaraemoii 6a3sl;

- obecrieunTs cooTBeTcTBHE Hanorosoro koxekca
TIPUHIUITY OIPEIEICHHOCTH HAJIOTOO0JIOKCHHUS.
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THE CONDITION OF THE GASTRIC MUCOSA IN PATIENTS WITH PEPTIC ULCER WITH
HYPERTENSION AND DIABETES TYPE 2, PHARMACOLOGICAL PROPERTIES OF AIR
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The article highlights the basic pharmacological properties of air. Since the peptic ulcer of the stomach and
duodenum, especially with the combination of diabetes and hypertension, reduces the secretion of the protective
layer of mucus in the stomach, so the use of this plant will increase the eradication effect in treatment.

Keywords: ulcer, diabetes, hypertension, air.

Introduction. Peptic ulcer (PV) of the stomach
and duodenum (duodenum) is one of the most common
diseases of the digestive system. Over the last three
decades, views on the etiology and pathogenesis of this
disease have changed significantly [1,3].

At present, the main cause of PV is infection of the
gastric mucosa and DPK Helicobacter pylori (HP) [3],
the increased virulence of which is determined by the
genes of Caga, Vas, Baba, Icea [5]. The presence of an
association between infection with toxigenic (CAGA+,
VACA+) HP strains, the severity of chronic gastroduo-
denal pathology and an increase in cardiovascular risk
[4] led to a study of mechanisms of exposure to this in-
fection on the course of atherosclerosis 5,6].

The risk of HP infection increases with type 2 di-
abetes, as hyperglycemia contributes to the develop-
ment of HP infection, the effect of chronic inflamma-
tion, homeostasis of leptetin and ghrelin and insulin se-
cretion can lead to enhancement Type 2 (CD2) [7].

HP-associated PV of the stomach and duodenum
is often accompanied by disorders of quantitative and
qualitative composition of the gut microbiota [6],
which, in turn, play a role in the development of obe-
sity, diabetes [1], hypertension [2], dyslipidemia and
atherosclerosis. ].

The purpose of the study is to investigate the
phytotherapeutic effect of air in the peptic gastric ulcer
combined with arterial hypertension and diabetes
type 2.

Research methods. As a result of screening, 120
patients with HP-associated PVS and DPC aged 18 to
75 years (an average of 48.81 + 1,42) were involved in
the study. 67 patients with concomitant hypertension
(hypertension) and diabetes type 2 (CD2). Among the
sick men were 70 (58.3%), women - 50 (41.7%). The
control group consisted of 30 practically healthy per-
sons (PCOs) (men - 22, women - 8) in which no acute
and chronic diseases were detected at the time of exam-
ination of acute and chronic diseases. We also selected
24 patients with chronic non -atrophic gastritis
(HNAG) associated with HR, incl. 11 patients with
concomitant hypertension and CD2 (men -12 (50%),
women -12 (50%)).

All patients were in hospital treatment in the gas-
troenterology department of the Chernivtsi Regional

Clinical Hospital and Chernivtsi Regional Endocrinol-
ogy Center in 2013-2016.

The presence of PVS and DPK was verified on the
basis of a clinical picture, anamnesis data, objective
methods of examination of the patient, the results of en-
doscopic and morphological studies of SOS and DPK.

Determination of the stage and degree of hyper-
tension (AH) was carried out in accordance with the
criteria recommended in 2013 by the European Society
for Hypertension (ESH) / European Society of Cardiol-
ogists (ESC). Diagnosis of CD 2 was made according
to the WHO standards 2006/2011 (HBA1C> 6.5 %,
plasma glucose > 7.0 mmol/l, postprandial glycemia af-
ter 2 hours > 11.0 mmol/l).

Diagnosis was carried out in accordance with the
national recommendations of the unified clinical proto-
col of primary, emergency and secondary (specialized)
medical care to patients with PVS and DPK in adults,
approved by the order of the Ministry of Health of
Ukraine No. 613 of the Ministry of Health of Ukraine
dated 03.09.2014; Unified clinical protocol of primary,
emergency and secondary (specialized) medical care to
patients with hypertension, approved by the order of the
Ministry of Health of Ukraine No. 384, dated
24.05.2012 and recommendations of the European So-
ciety of Cardiati (European of Hypertension) and
ECETY. ology - ESC) (2013); Unified Protocol “On
Approval and Implementation of Medical and Techno-
logical Documents on Standardization of Medical Aid
in type 2 diabetes” Order of the Ministry of Health of
Ukraine No. 1118 of 21.12.2012.

Criteria for inclusion in the study: male and female
patients over 18 years of age with verified peptic gastric
ulcer and duodenum associated with toxigenic (CAGA,
VACA) strains of H.pylori, including combined with

arterial hypertension, I-1-1-1-1-11. Stage I, diabetes 2 of
mild and moderate severity, subcompensated and com-
pensated.

To verify the diagnosis of Khnag, PV of the stom-
ach and DPK, fibrogastroduodenoscopy was performed
using the GIF Q-40 apparatus Olympus (Japan) with a
target biopsy according to the conventional method.
Characteristics of endoscopic changes of the gastric
and duodenum mucosa were carried out with the use of
minimal standard terminology. Inflammatory and
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atrophic changes were evaluated by degrees: 0 - ab-
sence of signs, 1 - minimum degree, 2 - moderate and
3 - pronounced.

Diagnosis of HP was performed using a rapid ure-
ase test with biopsy material, production of polymerase
chain reaction (PCR) with biopsy and urease respira-
tory test using the Helik test system with indicator tubes
("AMA"). Helicobacter pylori DNA was isolated from
the antral stomach biopsies using special DNA sets
("Litich". Russia). CAGA and VACA Helicobacter Py-
lori were determined by biopsy with the help of Heli-
kopol reagents. The intensity of the signal in the gel was
determined by the following criteria: weak signal (+),
moderate signal (++), strong signal (+++). The results
with a weak, moderate and strong signal were taken
into development. The evaluation of the detection of

H.pylori CAGA and VACA genes and their alleles was
carried out according to the instructions, namely the
presence of a DNA fragment of the CAGA 404 DNA.
light filter and VACA (allele S1+S2, M1, M2) for 259
pcs. +286 PN, 290 p. and 352 p. in accordance.

The level of glycemia was investigated by the glu-
cose oxidase method using standard Kits of reagents of
production of NPP "Philisit Diagnosis" (Ukraine). Gly-
cosylated hemoglobin (HBA1C) was determined using
a photocolorimetric method using a set of reagents of
Spinelab (Kharkiv, Ukraing).

Research results. On the basis of the color of he-
matoxylin and eosin drugs, other morphometric indica-
tors of the SOS are obtained, the data of which are
given in Tables 1-2

Table 1
Morphometric indicators of the mucous membrane in patients with peptic gastric ulcer without concomitant pa-
thology, M+m
Indicators cagA+vacA+ n=17 cagA+ abo vacA+ n=13
. o 2,1+0,04
Enterocyte desquamation (points: 0 to 5) 3,1+0,04 <0,05
The percentage of vessels with phenomena of stasis and 34041 8 12,0+0,7
(or) Suppress erythrocytes (%) v p<0,05
Stroma edema 1,2+0,03
- i > 9
(points: 0 to 5) 2,420,07 p<0,05
Hemorrhage in stroma 1,3+0,03
- -+ > 9
(points: 0 to 5) 1,8£0,04 p<0,05
The degree of infiltration of PMAL 3.140.08 1,1+£0,02
(points: 0 to 5) T p<0,05
Note. P <0.05 - the reliability of differences between these groups.
Table 2

Morphometric parameters of the mucous membrane in patients with peptic gastric ulcer in combination with ar-
terial hypertension and diabetes type 2 diabetes, M+m

Indicators cagA+vacA+ n=13 cagA+ abo vacA+n=21
. o 2,6+0,02
Enterocyte desquamation (points: 0 to 5) 3,8+0,05 <0,05
The percentage of vessels with phenomena of stasis 30.041.8 12,0+0,4
and (or) Suppress erythrocytes (%) T p<0,05
Stroma edema 1,6+0,04
(points: 0 to 5) 3,520,07 p<0,05
Hemorrhage in stroma 1,9+0,03
(points: 0 to 5) 2,520,04 p<0,05
The degree of infiltration of PMAL 3,5+0,02
(points: 0 to 5) 4,120,08 p<0,05

Note. P <0.05 - the reliability of differences between these groups.

In general, the analysis of these tables allows you
to conclude that CAGA+ VACA+ Patients are worse
than CAGA+ or VACA+ patients. This is especially ev-
ident in the manifestations of inflammatory reactions,
which are evaluated not only by the level of inflamma-
tory infiltration by polymorphonuclear leukocytes
(PMAAL), but also taking into account such phenom-
ena of exudation as edema of stroma, blood stasis and
erythrocyte, hemorrhage. The level of desquamation of
the cover epithelium indicated the level of alternation
(damage) of these cells. In patients with peptic ulcer
with hypertension and CD2, damage to the SES by sep-
arate indicators was more pronounced.

Air has a lot of healing properties.

- The rhizomes include from 1.5 to 3% of essential
oil.

- present

[ A pinen,

L1 Acorin,

[ aromatic compounds,

[] Organic acids,

L1 Ascorbic acid,

[] Choline,

[ tannins,

[] starch,

[] iodine,

[] resins,

[ Azarildehyde,

[ Vitamins B and C.
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The leaves contain many tannins and essential
oils. Decoction of this plant can be taken for the treat-
ment of stomach pain.

The roots have an action that increases appetite,
perfectly improves digestion, enhances the reflex sepa-
ration of all gastric juice. Today, marsh marsh is used
in folk medicine as a good remedy for the treatment of
peptic ulcer.

Pharmacological action. Due to these substances
in the composition of the roots of marshmallows, they
stimulate metabolism, normalize the digestive pro-
cesses and production of secretory liquids. Vitamin C
in the composition of vegetable raw materials provides
nutrition to the body's cells, has a positive effect on the
tone and ability of the body to withstand infectious and
viral disease, the negative effects of the environment. In
addition to the ability to strengthen the immunity, the
root of the tortoise stimulates the work of neurons, be-
cause it contains vitamin B4. The component has a
soothing and neuroprotective effect on the body. Pal-
mitic acid, which is part of the roots, eliminates inflam-
mation and has wound healing properties. The plant
also has a bacteriostatic effect.

Conclusion. Given the condition of the gastric
mucosa, combined with arterial hypertension and dia-
betes type 2 diabetes and the healing properties of the
air can be said that AIR should be used in the treatment
of this pathology.
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Mallory-Weiss tears are non-penetrating tears in the distal esophagus and proximal stomach, which can be
caused by frequent vomiting and hiccups. They cause bloody vomiting, which in turn is the main symptom of
Mallory-Weiss syndrome. Currently, this syndrome is quite common and accounts for 4 to 11% of gastric bleeding
in the upper gastrointestinal tract. In mild cases, the disease can be asymptomatic for a long time. Complaints of

bloody vomiting are detected in 85% of patients.

Keywords: Mallory-Weiss syndrome, oesophagus, oesophageal bleeding, tears, angiotherapy, endoscopy.

One of the most important risk factors for Mal-
lory-Weiss syndrome is excessive alcohol consump-
tion, as more than 50% of patients with this diagnosis
have abused alcohol.[1] The severity of bleeding from
the upper gastrointestinal tract in Mallory-Weiss syn-
drome is increased by the simultaneous presence of
portal hypertension and esophageal varices.

There is also some suspicion of a relationship be-
tween hiatal hernia and Mallory-Weiss syndrome, but
this is still under discussion. In most cases of Mallory-
Weiss syndrome, a hiatal hernia is detected, but a study
conducted at the Mayo Clinic in Florida found no dif-
ference in the incidence of hiatal hernia between pa-
tients with Mallory-Weiss syndrome and controls.[3]

Other risk factors for this syndrome include bu-
limia nervosa, gastroesophageal reflux disease
(GERD), and gravitational esophageal edema. In all
these conditions, there is regurgitation of gastric con-
tents into the esophagus. In 1/4 of cases, patients did
not have any of the above risk factors. Many underlying
disorders that cause vomiting and belching, as well as
coughing, cardiopulmonary resuscitation (CPR) or
blunt abdominal trauma lead to an increase in intra-ab-
dominal pressure and can provoke the disease. This
syndrome can also occur as a complication of invasive
procedures such as upper gastrointestinal endoscopy
(0.07% to 0.49%) or transesophageal echocardiog-
raphy.

According to available data, the age of highest in-
cidence is between 40 and 60 years. Men are 2-4 times
more likely to have Mallory-Weiss syndrome than
women for unclear reasons. In the United States, Mal-
lory-Weiss syndrome accounts for 1% to 15% of the
causes of upper gastrointestinal bleeding in adults and
less than 5% in children.

The exact mechanism of Mallory-Weiss syndrome
is not known for certain. The most likely theory is that
when intra-abdominal pressure suddenly and severely
increases, gastric contents are thrown into the esopha-
gus under pressure. This overpressure of gastric con-
tents leads to longitudinal tears in the mucous mem-
brane, which can reach the submucosal arteries and

veins, and this leads to bleeding in the upper gastroin-
testinal tract.[2]

This disease can be asymptomatic in mild cases.
The most important and main symptom is vomiting of
blood in 85% of cases. Vomiting can range from bloody
mucus to intense red bleeding, depending on the
amount of blood. Other symptoms may also occur, such
as stools with blood impurities, dizziness or syncope, in
the presence of massive bleeding. In most cases, there
is pain in the epigastric region, which indicates a pre-
disposing factor for the development of bleeding, such
as the gastroesophageal reflex. There are no specific
physical signs for Mallory-Weiss syndrome, and the
signs are similar to other hemorrhagic conditions or
shock. During the objective examination, it is necessary
to check for signs of massive bleeding and shock, but
not limited to this, but also to check for tachycardia,
thready pulse, hypotension, dehydration, decreased
skin turgor and capillary refill time and provide imme-
diate treatment if present. Signs of melena can be de-
tected by rectal examination. After an objective exami-
nation, patients should be sorted according to the sever-
ity of bleeding.

When a patient is admitted with bloody vomiting,
it is necessary to provide emergency medical care. First
of all, we take the patient's history and complaints. Af-
ter that, we need to conduct an objective examination
of the patient and understand the severity of the bleed-
ing. Some patients may have significant internal bleed-
ing, and a thorough history and objective examination
are vital. Laboratory tests include: complete blood
count, coagulogram. In Mallory-Weiss syndrome, a
complete blood count will show a decreased platelet
count, decreased hemoglobin, and a decreased red
blood cell count. The coagulogram will have an in-
creased prothrombin time. It is also necessary to do
tests that examine kidney function in order to check for
renal failure (determination of creatinine and blood
urea nitrogen). An ECG is performed to exclude myo-
cardial infarction or ischemia. The leading diagnostic
method is esophagogastroduodenoscopy, with special
attention to the upper gastrointestinal tract. During the
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endoscopy, "Mallory-Weiss tears", linear tears of the
mucous membrane, and blood clots will be observed on
the esophageal mucosa. Linear tears in the proximal
part of the small curvature of the stomach, just below
the cardia, confirm the diagnosis.

Studies with barium should be avoided due to low
diagnostic value and obstacles to endoscopic examina-
tion.

Mallory-Weiss syndrome usually does not require
treatment and recovery occurs when the etiologic factor
is eliminated. That is why the primary treatment is
aimed at stabilizing the patient's general condition.

In case of active bleeding, the patient should re-
ceive emergency medical care immediately upon ad-
mission to the hospital. First of all, we assess hemody-
namics, check the airway, breathing and blood circula-
tion. It is necessary to start intravenous rehydration
measures. Infusion of packed red blood cells is indi-
cated if the hemoglobin level is below 80 g/l or if the
patient has signs of shock or heavy bleeding.

Coagulation factors should be optimized before
proceeding to endoscopic examination.

For medical treatment, PPIs (proton pump inhibi-
tors) are used - omeprazole, pantoprazole, as well as
H2-histamine receptor blockers - famotidine to reduce
gastric acidity. Antiemetics such as methaclopramide
are prescribed to control nausea and vomiting.

Endoscopic treatment is used if there is prolonged
active or recurrent bleeding. A local injection of epi-
nephrine is performed to stop the bleeding due to vaso-
constriction. There is also a method of stopping active
bleeding called multipolar electrocoagulation. There
are also injections of sclerosant.[4][5]

Angiotherapy is used when endoscopy is unavail-
able or ineffective. Vasopressin is used in injection for
vasoconstriction, or transcatheter embolization with gel
foam is used for obliteration of the mesenteric arteries.

Surgical treatment it is required in rare cases and
is considered necessary after ineffective endoscopic
treatment. Linear tears are sutured laparoscopically un-
der the control of endoscopy. In very severe cases, com-
pression with a Sengstaken-Blakemore tube is used.

Differential diagnosis is performed with other
causes of bleeding from the upper gastrointestinal tract:

1. Burhave syndrome: the clinical picture is simi-
lar, but the pathology is perforation of the esophagus.

2. Peptic ulcer of the upper gastrointestinal tract.

3. Tumors of the esophagus and the pro-acidic sec-
tion of the stomach.

4. Esophageal varices: occurs as a complication of
portal hypertension.

Conclusion.

So, above we have considered that Mallory-Weiss
syndrome is linear tears of the mucous membrane of the
cardioesophageal zone, which occur against the back-
ground of vomiting, hiccups. The number of patients
with this diagnosis is increasing every year. The treat-
ment of Mallory-Weiss syndrome is quite complicated.
However, due to the emergence of new treatment meth-
ods, such as endoscopy and angiotherapy, it is now pos-
sible to fully recover and live a full life.
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The problem of cardiovascular diseases is becoming more and more urgent. The mortality statistics from this
group of diseases is increasing every day. At the same time, the therapeutic approach to the treatment of cardiac
diseases is improved by the modernization of technologies. But among all drugs, the leading place will always be
taken by herbal drugs. Among the population of our country, phytodrugs [1], which are perceived by patients as
safer compared to chemically synthesized medicinal products, are more trusted.

Keywords: ischemic heart disease, cardiac glycosides, phytodrugs, cardiotonic effect, plant origin.

Introduction

Cardiotonic agents are drugs that increase the con-
tractile activity of the myocardium and normalize the
functions of the heart. These drugs are divided into two
groups: cardiac glycosides and drugs of "non-glyco-
side" nature [2]. More than 2000 plants are included in
the traditional (herbal/alternative) system of medicine,
and some of them are recommended for therapeutic
purposes in patients suffering from cardiovascular dis-
eases, especially in conditions such as "hyperlipidemia™
and "ischemic heart disease” [3]. It is known that many
herbs containing cardiac glycosides also contain di-
goxin-like substances, including milkweed, lily of the
valley, Siberian ginseng, and hawthorne berries [4, 5].

Materials and methods.

In order to reveal the topic in full, we reviewed a
variety of freely available literature. Each of the sources
was examined and elaborated in detail.

All sources were taken from open access libraries,
namely PubMed, Cochrane, ScienceDirect, The Lan-
cet, etc.

Research results

One of the leading diseases causing morbidity and
mortality are cardiovascular diseases. There is a strong
global trend towards a revival of interest in the tradi-
tional system of medicine. At the same time, unofficial
statistical data indicate that a number of herbal products
are traditionally used by doctors for the treatment of
cardiovascular diseases [6].

Because plants have always been a rich source of
active metabolites against many diseases, where cardi-
ovascular disease (CVD) has been one of the most im-
portant health problems worldwide [7].

More than 12 million patients of Ukraine suffer
from cardiovascular diseases [8], therefore medicinal
preparations of herbal origin are very relevant, because
they not only have a positive therapeutic effect, but are
also economically beneficial.

In blood plasma, cardiac glycosides form com-
plexes with albumins. As the polarity of cardiac glyco-
sides decreases, their bond with proteins becomes
stronger. The amount of cardiac glycosides not bound

to proteins increases with hypoproteinemia, the use of
nonsteroidal anti-inflammatory drugs, anticoagulants,
and prolonged sulfonamides.

There are a lot of herbal drugs with cardiotonic ef-
fects registered in Ukraine, for example, digitoxin
(Digitalis purpurea), digoxin, celanide (Digitalis la-
nata), digalen-neo (Digitalis ferruginea), strophanthin
K (Strophantus Kombe), strophanthin G (Strophantus
gratus), corglycone (Convallaria), adoniside herbal in-
fusion, extract (Adonis vernalis).

According to the pharmacokinetic properties,
three groups of cardiac glycosides are distinguished:

- drugs with a quick and relatively short-term ef-
fect and with a slight ability to accumulate - strophan-
thin, corglycon;

- glycosides with an average rate of development
of the effect, its average duration and moderate ability
to accumulate - digoxin, celanide;

- glycosides with a slow development of the effect
and its significant duration and pronounced ability to
cumulate - digitoxin.

There is also a study that claims Terminalia arjuna
bark extract has a cardiotonic effect on adult ventricular
myocytes [9].

A literature review [9] states that Terminalia ar-
juna is an ayurvedic cardioactive herbal product with
known organic components including tannins, triterpe-
noid saponins (eg, arjunic acid and its derivatives), fla-
vonoids, gallic acid, ellagic acid, oligomeric proantho-
cyanidins, and phytosterols. It is also described that the
bark of Terminalia arjuna mainly has a cardiotonic ef-
fect and is used in traditional medicine for the treatment
of various cardiovascular diseases. Studies in animal
models have shown that organic extracts of Terminalia
arjuna bark reduce blood pressure and heart rate, and
counteract the effects of norepinephrine and isopro-
terenol (ISO) and myocardial ischemia.

Cardiac glycosides (glycoside, steroid cardiotonic
agents) are complex nitrogen-free substances of plant
origin that have a selective direct cardiotonic effect.
Steroidal cardiotonic substances have also been iso-
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lated from the skin of amphibians. Semisynthetic car-
diac glycosides (methylazide, acetyldigoxin, etc.) are
also used in clinical practice.

While using cardiac glycosides, ATP energy is
used more productively. An increase in the number of
Ca?* ions in the diastole phase helps to maintain the
tone of the heart muscle, that is, a positive tonotropic
effect is manifested. The positive therapeutic effect of
cardiac glycosides is due to the inhibition of Na*, K*-
ATPase by approximately 35%, when the inhibitory ef-
fect of the drugs decreases, the effect disappears, and
when the activity of the enzyme is inhibited by more
than 60%, toxic effects develop [2].

The positive effect of cardiac glycosides is mani-
fested in the form of an increase in the rate of develop-
ment of myocardial tension, the magnitude and speed
of muscle contractions, and an increase in stroke vol-
ume. All phases of systole become shorter. The amount
of residual blood in the ventricular cavities decreases.
Elevation of the R wave, narrowing of the QRS com-
plex, lowering of the S—T segment below the isoelectric
line, flattening or inversion of the T wave are observed
on the electrocardiogram [2].

In this review, we want to describe in more detail
one of the drugs that has a cardiotonic effect, which is
quite popular in use in Ukraine.

Corglyconum is a drug registered in Ukraine
CO1A X04** Preparations of lily of the valley, active
ingredient: CONVALLARIA MAJALIS. This drug is
indicated for acute and chronic heart failure (with intol-
erance to digitalis drugs). Corglycon is a mixture Con-
vallaria glycosides. The main pharmacodynamic ef-
fects of corglycon are positive inotropic, negative
dromotropic and chronotropic effects. Cardiac glyco-
sides increase the systolic contraction of the heart, pro-
long the diastole, slow down the heart rhythm, and re-
duce the excitability of the heart's conduction system.
Strengthening the contraction of the myocardium sig-
nificantly improves blood circulation. The mechanism
of action of corglycon on the heart is associated with
stimulation of the sodium-potassium pump and an in-
crease in the level of catecholamines in the myocar-
dium, which causes a positive inotropic effect. In addi-
tion, under the influence of corglycon, the activity of
phosphodiesterase decreases, which leads to an in-
crease in cyclic adenosine monophosphate.

Corglycon is subject to biotransformation in the
liver, but its removal from the body may change in case
of impaired biliary function: in such cases, the excre-
tion of corglycon with urine increases. Accumulation
of the drug can occur only with a combination of seri-
ous disorders of biliary and urinary excretion in the
body of a patient with heart failure. The pharmacologi-
cal effect develops after 3 - 5 minutes after intravenous
administration of the drug, the maximum effect is noted
after 25 - 30 minutes.

The drug is also indicated for the tachysystolic
form of atrial fibrillation, for the treatment of supra-
ventricular paroxysmal tachycardia.

There are also certain caveats in use. When symp-
toms of overdose appear, the glycoside is discontinued.
Another cardiotonic agent is prescribed instead. For ex-

ample, dopamine or dobutamine. It is necessary to pre-
scribe drugs that bind glycosides and reduce their cir-
culation in the blood. These can be drugs that reduce
the flow of cardiac glycosides from the gastrointestinal
tract into the blood: tannin, cholestyramine, activated
carbon, laxatives. They are prescribed regardless of the
route of administration of cardiotonic drugs, since car-
diac glycosides undergo enterohepatic circulation. To
eliminate hypokalemia, potassium preparations are pre-
scribed - potassium chloride inside or intravenous drip,
a polarizing mixture (10% potassium chloride solution
20 ml, 5 units of insulin and 5% glucose solution 400
ml). Potassium preparations are used to prevent the
toxic effect of glycosides on the heart, especially dis-
turbances in the rhythm of heart contractions. For the
same purpose, magnesium preparations are shown -
magnesium sulfate or combined preparations of potas-
sium and magnesium - panangin, asparkam (containing
potassium and magnesium asparaginate).

Pathogenetically justified is the use of donors of
sulfhydryl groups and sulfate-containing derivatives of
amino acids, such as upitiol, taurium, cysteine, methio-
nine, acetylcysteine. The most effective remedy is uni-
tiol (1 ml of 5% solution per 10 kg of the patient's body
weight 2-3 times intramuscularly in the first 2 days of
treatment, and then once a day).

The mechanism of the antidote action of unitiol
and other thiol compounds is related to their ability to
reduce the toxic effect of glycosides on the functional
activity of compounds containing SH-groups, proteins
(enzymes), including ATPase, and to normalize indica-
tors of energy metabolism of the myocardium. The pos-
itive aspects of the pharmacodynamics of unitiol are in-
significant toxicity, it is well tolerated by patients, it
does not affect the cardiotonic properties of cardiac gly-
cosides.

Conclusion. Based on the research, we can say
that there is a rather small number of studies on drugs
based on plant raw materials, because despite the posi-
tive effect of these drugs, physicians of evidence-based
medicine do not refer this group of drugs to traditional
methods of treatment.
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In this research, we want to reveal the issue of nephroprotectors with plant origin and their importance in

treatment of acute Kidney injury. It is known that acute kidney injury (AKI) can occur in nearly 20-200 per million
population in the community. It is important to know that AKI is associated with morbidity and mortality; every
year almost 2 million people worldwide die of AKI, whereas AKI survivors are at high risk of developing chronic
kidney disease (CKD) and end-stage renal disease (ESRD) — conditions that carry a high burden. By the way,
many plants have been well recognized for their nephroprotective properties. Moreover, they have a wide range
of pharmacological effects, the most significant of which are antioxidant, antihypoxic, angioprotective, membrane-

stabilizing and anti-inflammatory, that can help in solving this issue.
Keywords: acute kidney injury, nephroprotectors, flavonoids, drugs with plant origin, antoxidants.

Introduction

It is important to note that researchers say that by
2040, kidney disease could become the fifth leading
cause of death among all diseases in the world. Kidney
damage can be caused by some pre-, intra- and
postrenal factors. Diabetes, liver diseases, rhabdomyol-
ysis, and intestinal microbiota are among the prerenal
factors. Regarding postrenal factors, such diseases as
lithiasis or blood clots in the ureters, prostate cancer,
urethral obstruction, prostate enlargement and urinary
tract infections can be distinguished. Also, it is im-
portant do not forget about the nephrotoxicity of drugs,
they can also cause severe kidney damage. As well,
there is such a thing as the nephrotoxicity of drugs, they
can also cause severe kidney damage. Therefore, it
should be noted that we must supplement the treatment
with drugs that protect the kidneys, namely nephropro-
tectors [1].

Materials and methods.

Various scientific materials were used during the
execution of this work, namely articles by modern re-
searchers, which fully cover this topic.

The research was carried out in various services,
namely PubMed, Cochrane, The Lancet, etc.

Research results

Over the last decades, a lot of research has been
carried out, which allows us to learn more about acute
kidney injury, as well as to improve diagnosis in the
early stages. Consensus definitions were therefore cre-
ated in 2012 and finally unified by the Kidney Disease:
Improving Global Outcomes (KDIGO) group [2].

Treatment standards are constantly changing to in-
fluence patient survival; but even so, mortality in se-
vere APF remains very high despite several improve-
ments in treatment.

In order to better understand the importance of
nephroprotectors, it is important to understand why
some drugs are nephrotoxic. For example, consider
such a drug as Gentamicin.

Gentamicin, a strong cationic drug which precipi-
tates acute nephrotoxicity, because of accumulation at
biological membranes and causes net increase in oxida-
tive stress and lipid peroxidation leading to necrotic
changes in renal tubles [3].

There are studies where described that there are
everal phytoconstituents and plants extracts demon-
strated significant anti-oxidant and cyto-protective ac-
tivities. Vitex negundo Linn. (VN), Oroxylum indicum
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Vent. (OI) and Barringtonia acutangula Linn. (BA) are
widely found throughout the Asian sub-continent [3].

As aresult, were made conclusions that he extracts
of VN, Ol and BA significantly attenuat the nephrotox-
icity by elevation of body weight, superoxide dismutase
(SOD), catalase (CAT) and glutathione peroxidase
(GPx) or lowering urine lactate dehydrogenase (LDH)
and creatinine, serum urea; serum creatinine and lipid
peroxidation (LPO) respectively [3].

In some works, data on medicinal plants of the
world flora, which have nephroprotective properties,
have been analyzed. The researchers summarized the
information about the biologically active substances of
these plants and about the mechanisms of their action
at different levels. Also, after analyzing several works,
we understood the prospects for further research and
the possibilities of using phytopreparations in kidney
diseases [4].

The concept of nephroprotection involves primary
prevention of painful diseases, as well as slowing down
the process of their progression [6]. Nephroprotectors
are aimed at reducing the effects of nephrotoxic factors,

including drugs and adverse environmental effects. An
integral protective effect on the kidneys by a complex
mechanism is inherent in a number of drugs [5].

Nephroprotective activity is an integral protective
effect on the kidneys, which allows to slow down the
rate of progression of nephropathies to terminal chronic
kidney disease (CKD), or to reduce the effect of ne-
phrotoxic factors. It can be implemented in many ways
[7]. The targets of certain nephrotropic biologically ac-
tive compounds (BAC) are the fundamental mecha-
nisms of cell damage - hypoxia and its consequences,
disruption of membrane transport, apoptosis and lipid
peroxidation (LPO).

Nowadays, thanks to advances in research, thera-
peutic effects can be demonstrated using validated in
vitro or in vivo models and even clinical trials. They
aimed to confirm the benefits of plants and derivatives,
discarding plants that have false or placebo effects. The
main idea of using this group of drugs is to recommend
the use of plant origin drugs, which are less toxic than
synthetic drugs [1].

Table 1

Plant nephroprotectors with polytropic organoprotective effect [7]

Biologically active compounds

Phenolic compounds

Derivatives of hydroxycinnamic acids

acteoside

lithospermic acid B
magnesium lithospermat B
salvianolic acid B

Derivatives of chromene

methylripariochromene A

Flavonoids

artonin E, licochalcone A
astragalin

butein

hesperidin
hyperoside

catechin

quercetin
kaempferol, fisetin
luteolin

morin, morin hydrate
naringin, naringenin
robinin

cinnaroside

Diarylheptanones

curcumin

Flavolignans

silybin
silibinin
silicristine

Stilbens

resveratrol

Anthracene derivatives

emodin
emodin-1-0-B-D-glucoside
physceon
physceon-1-O-B-D-glucoside

Lignins

nordihydroguaretic acid

Tannins

procyanidin-B-2 3,3'-di-O-gallate
RG-tannin

Ellagic acid, epigallocatechin gallate (-) epicatechin-3-O-gallate

Secoisolaryresinol diglucoside

Triterpene saponins

Alisol A, Alisol B

Betulin

Ginsenoside-Rd, Ginsenoside Rgl, Ginsenoside Rb1

Glycerin-3-monodesmoside
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Glycyrrhizin

Lupeol

Oleanolic and ursolic acids

Prothophanaxdiol, prothophanaxtriol

Saikosaponin-a, saikosaponin-d

Terpene lactones

Bilobalide

Phytoecdysteroids

Ecdysterone, turkesterone

Carotenoids

Astaxanthin

Crocin

Lycopene

Alkaloids

Berberine

Greenlandicin, epiberberine, magnoflorine, palmatine

Coptisine

Phelodendrin

Chelerythrine

Amides

Capsaicin

Amino acid derivatives

S-allylcysteine (SAC)

Peptides

Gly-Arg-y-Glu-Val-NH2

Other substances

Astragalosides

Diallyl disulfide

Cryptotanshinone

Ligustrazine

Sodium L-malate

Thymoquinone

Table 1 lists biologically active substances that
have nephroprotective properties. The effect of nephro-
protective herbal BARs can be directed nitroxidergic
mechanisms, renin-angiotensin-aldosterone system
(RAAS), renal hemodynamics, metabolites of arachi-
donic acid and other mediators of inflammation, steroid
hormones. BAC medicinal plants (MP) can normalize
nitrogen and lipid metabolism [8, 9], exert an antihy-
pertensive effect, including caused by renal effects [7,
10, 11].

The most popular herbal nephroprotector in
Ukraine is Nephrofit, which is available in two forms:
herbal and tablet. "Nephrofit-Tab", which, respec-
tively, is in tablet form of 0.85 g No. 60 (10x6).
"Nephrofit-Tab" consists of 9 medicinal plants with
high biological activity, the action of which is aimed at
achieving a diuretic effect, increasing the nitrogen-ex-
creting function of the kidneys: Herba Equiseti arven-
sis, Sambucus nigra L., Herba Polygoni avicularis,
Matricariae flores, Herba Melilotus officinalis, Herba
Bidens tripartita, Arctostaphylos uva-ursi L., Folia
menthae piperitae, Fructus Anethi graveolentis. They
have a positive effect on the depurative function of the
kidneys.

The complex of biologically active substances
(glycoside - arbutin, flavonoids, phenolic acids, couma-
rins and others) contained in these plants have a bene-
ficial effect on kidney function.

Medicinal plants in "Nephrofit-Tab" have diuretic,
anti-inflammatory, antibacterial properties. The com-
ponents of the herbal preparation contain: vitamins/pro-
vitamins: E, C, B3, B4, P, carotene, macro- and micro-
elements: Ca, Mg, K, Fe, Mn, Cu, Zn, Mo, Se, B, Co,
Cr, Al, Ba, Ni.

It is recommended to be used as a source of bio-
logically active substances, helps to improve the func-
tioning of the kidneys and genitourinary system, has a
mild diuretic property.

It is also recommended as an anti-inflammatory,
antispasmodic and antibacterial agent for the preven-
tion and complex therapy of inflammatory diseases of
the kidneys and urinary tract, which are accompanied
by a decrease in urinary and nitrogen-excreting func-
tion, urolithiasis, cystitis, diseases of the pelvic organs.

Conclusion

Kidney disease can be caused by several factors or
diseases classified as pre-renal, intrinsic and post-renal
through which they lead to kidney damage. Methods of
treating kidney diseases in most cases cause side effects
and lead to nephrotoxicity. Therefore, it is suggested to
use plant components and their biologically active mol-
ecules, which have a nephroprotective effect, acting as
antioxidants, anti-inflammatory, antiseptic and diuretic
effects. The reviewed studies describe the positive use
of plants and their bioactive molecules to mitigate drug-
induced kidney damage. In addition, this review pro-



36

Znanstvena misel journal Ne78/2023

vides a better understanding of how plants act as mo-
lecular modulators to alleviate prerenal and postrenal
disorders that may indirectly or subsequently lead to the
development of chronic kidney disease.
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Nowadays, despite the active development of traditional medicine, the demand for herbal medicinals is con-
stantly growing in the world. About 80% of the Earth's population use them for medicinal purposes. On the other
hand, the use of medicinal plants in the future may be significantly limited due to the problem of decreasing
biodiversity. This indicates the urgency of developing issues related not only to the effective medicinal use of
plants with healing properties, but also to ensuring their protection and sustainable and long-term functioning of
the population. Solving this issue, in turn, requires thorough research aimed at studying the state of leading me-
dicinal plants in different regions and conditions of local growth

Keywords: aromatic plants, biochemical characteristics, centaurium erythrea.

Introduction. Centaurium erythraea Rafn. a me-
dicinal plant that is actively used not only on the terri-
tory of Ukraine, but also on the territory of Serbia, Al-
geria, Italy, Morocco, Spain, Portugal. The plant is
widely used in medicine due to its antipyretic, antidia-
betic, antioxidant, detoxifying, anticoagulant, choler-
etic, antitumor, hypotensive effects. [1,2]

Seven species of Centaurium Hill plants grow in
Ukraine. [3] In scientific medicine, mainly two species
are used: S. erythraea and S. pulhellum (Sw.) Druce,
other species are not officially considered medicinal
[4,5], most of them have a limited range and the possi-
bility of their collection is limited [6] .

Research materials and methods. The research
material is the introduction of Centaurium erythraea,
evaluation of its composition and pharmacological
properties in the treatment of diseases of the gastroin-
testinal tract.

Research results of pharmacological properties
and applications. The herb contains glycosides (eryth-
rocentaurine, gentsiopicrin, erythaurine), alkaloids
(erythrizine, gentianine), essential oil, ascorbic and
oleanolic acids, phytosterols, resins, flavonoids (luteo-
lin, rutin, kaempferol, cosmozein, apigenin, apiin, quer-
cetin, etc.).

Centaurium erythrea grass contains essential oils
(approximately 0.08-0.2%), which contain: citral
(50%), geraniol (30%), nerol (7%), citronellol (4%),
thymol (0.2%), lemon, sesquiterpene and other active
substances [7]

Centaurium erythrea stimulates the secretion of
the glands of the digestive tract, increases bile secre-
tion, strengthens the peristalsis of the intestines and the
contraction of the muscles of the uterus, exhibits anti-
inflammatory, analgesic, weak laxative and anthelmin-
tic effects. In scientific medicine, Centaurium erythrea
is used as a means to stimulate appetite, improve diges-

tion, and increase peristalsis of the intestines. An infu-
sion of Centaurium erythrea shows therapeutic activity
in hypacid gastritis, some dyspepsia, flatulence, dis-
eases of the liver, gall bladder and kidneys, and worms.
In obstetrics and gynecology, preparations of golden-
seal are prescribed to accelerate the contraction of the
uterus in the postpartum period, to stop uterine bleeding
after abortion, and for inflammatory diseases of the fe-
male genital organs. Herb tincture on Provencal oil is
used to treat leg ulcers (Ulcus cruris). Centaurium ery-
threa is used as a folk remedy for reduced appetite, in-
digestion, especially for increased acidity of gastric
juice, heartburn, flatulence, gastric bleeding and for
diseases of the liver, biliary tract and kidneys, for hem-
orrhoids, tuberculosis of the lungs and peripheral
lymph nodes, diabetes and diseases of the skin, against
alcoholism, to restore strength after illnesses with a
long, severe febrile state and with the flu. The Centau-
rium erythrea herb is part of teas to increase appetite,
stomach teas, and bitter tincture, for the preparation of
which take 60 parts of the herb 3. m., 60 parts of the
leaves of the three-leaved mullein, 30 parts of the rhi-
zome of the cane ayru, 30 parts of the bitter wormwood
herb, 15 parts of the peel from tangerine fruits and 40%
alcohol in such an amount that it is possible to make 1
liter of tincture. Centaurium erythrea improves the
structural and functional properties of pancreatic cells
by correcting endogenous antioxidant regulatory mech-
anisms and stimulating proliferative pathways in pan-
creatic beta cells.
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The study discusses futures of the plasma lipid profile (total cholesterol, triglycerides, low density lipopro-
teins, high density lipoproteins) and the peculiarities of their changes dynamic’s in patients with chronic pancrea-
titis and hypothyroidism comorbidity. The study of these pathologies comorbidity is rather promising area of clin-
ical gastroenterology and endocrinology. Study revealed the most pronounced signs of dyslipidaemia in the group
of patients with chronic pancreatitis and hypothyroidism. It confirms close pathogenetic relationship between these
pathologies and requires further correction of treatment. Results indicates more comprehensive study of the course
and interactions of these diseases in order to avoid complications and disability are needed.

Keywords: chronic pancreatitis, hypothyroidism, total cholesterol, triglycerides, low density lipoproteins,

high density lipoproteins.

Introduction

Despite numerous studies, diseases of the pan-
creas, as a rule, are difficult to diagnose and treat. Now-
adays, the mortality from acute pancreatitis remains
high, the diagnosis of chronic pancreatitis in the early
stages is a special test for the doctor, and its treatment
is very often unsuccessful.[1] After all, for many years
the pancreas has remained a mysterious and incompre-
hensible organ for doctors of various specialties: thera-
pists, gastroenterologists, surgeons, oncologists, ge-
neticists, etc.[2]

According to existing modern data, the function of
the pancreas is under the influence of a whole series of
hormones, and thyroid hormones occupy a special, reg-
ulatory place in this series. Thyroid hormones have a
multifaceted effect on the body, influencing all organ
systems and metabolism as a whole [3]. Deficiency of
thyroid hormones leads to disorders on the part of or-
gans and systems - cardiovascular, respiratory, diges-
tive organs, etc. The state of the pancreas in hypothy-
roidism remains the least studied in gastroenterology,

although B.L. Baker and E.S. Pliske in 1957 pointed
out that when the thyroid gland is removed, atrophy of
the pancreas is observed, and the use of thyroid hor-
mones leads to the restoration of its mass and structure.

The pancreas is a fairly active and powerful regu-
lator of many biological reactions in the body, so any
pathological and even functional changes in it always
lead to varying degrees of severity of metabolic disor-
ders. Changes in lipid metabolism, regardless of the un-
derlying disease, are quite often associated with the so-
called lipid triad: an increase in the level of triglycer-
ides (TG), atherogenic low-density lipoproteins (LDL),
and a decrease in high-density lipoproteins (HDL). This
triad underlies the pathogenesis of many diseases and
oxidative stress in general. [4]

Among the most frequent complications of hypo-
thyroidism are also dyslipidemias, which are observed
in most patients and lead to an increased risk of early
development of atherosclerosis. Mechanisms of devel-
opment of dyslipidemia in chronic pancreatitis and hy-
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pothyroidism are considered to be a number of bio-
chemical changes: violation of the structure of total
cholesterol (C); a decrease in the activity of cholesterol
ester transport protein and hepatic lipase, which pro-
vide approximately 30% of the reverse transport of cho-
lesterol; violation of the structure of high-density lipo-
proteins (HDL), which leads to a violation of the re-
verse transport of cholesterol; decrease in the number
and sensitivity of low-density lipoprotein (LDL) recep-
tors in the liver, which cause a decrease in hepatic ex-
cretion of cholesterol and subsequently increase the
levels of LDL and very low-density lipoproteins
(VLDL); as well as impaired renal glomerular function
(decreased glomerular filtration rate) and slowing of
LDL clearance.

The aim of the study was to identify pathogenetic
features of changes in blood lipid spectrum indicators
in patients with chronic pancreatitis and hypothyroid-
ism.

Materials and methods. To achieve the goal, 83
patients were examined using modern biochemical and
instrumental research methods: 33 patients with
chronic pancreatitis — group No. 1, 35 patients with
chronic pancreatitis and hypothyroidism — group No. 2,
15 patients were practically healthy individuals in-
cluded in the group No. 3;

Lipid metabolism was determined using a bio-
chemical selective automated analyzer “KONELAB
201”. Biochemical study of lipids included determining
concentrations of cholesterol, TG, LDL, and HDL.

Lipid disorders in patients with CP and hypothyroidism

Patients with chronic | Patients with chronic pancreati- ;
. . . Practically healthy per-
Index pancreatitis tis and hypothyroidism sons (group No. 3)
(group No. 1) (group No.2) e
Total cholesterol 5.340,17 6,28+0,09 3,4440,17
(mmol/1)
Triglycerides 1670,18 266+0,43 130,39+0,19
(mmaol/l)
Low-density lipopro- 2.540.27 3,56+0,21 1,95+0,37
tein (mmol/I)
High density lipopro- 1.2340,14 1,110,06 1,41+0,06
teins (mmol/l)

Research results Manifestations of dyslipidemia
were observed in patient groups No. 1 and No. 2. How-
ever, they were more pronounced in patients of the 3™
group (with combined pathology), which turned out to
be the highest among all compared groups: indicators
of total cholesterol increased by 1.82 times (p<0.05),
LDL cholesterol increased by 80.7% (p<0.05) and TG
by 2 times (p<0.05) and a decrease in HDL by 18.9%
(p<0.05) compared to practically healthy individual

Conclusion. A significant difference in the indi-
cators of cholesterol, LDL and TG was noted in patients
of the 2" group compared to the individuals of the 1%
group. Thus, the most pronounced signs of
dyslipidemia were found in patients with chronic pan-
creatitis and hypothyroidism, which confirms the close
pathogenetic connection between such nosologies, a
marker of thyroid insufficiency (increased TSH level,
decreased T3 and T4), manifestations of dyslipidemia,
and damage to the pancreas. The study of the comor-
bidity of these nosologies is a rather promising area of

clinical gastroenterology and endocrinology. The re-
sults prove the need for a more detailed study of the
course and interaction of these diseases in order to
avoid complications and disability.
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Abstract

The article highlights the use of a combination of data of plantsthat are part of the drug "Trinefron”,
which has diuretic, anti-inflammatory, antispasmodic, antioxidant and nephroprotective effects, reducing the per-
meability of capillaries in the mono- or combined use of its glomerulonephritis.

Goal. To evaluate the healing properties of the components of trinephron on the human body, its role in the
treatment of urinary tract infections, namely glomerulonephritis.

Materials and methods. Statistical processing of data from foreign articles about the healing effect of a
combined preparation from a goldenrod, mistress, rosemary for glomerulonephritis in MNONO therapy and com-
bined treatment.

The results of statistical studies revealed that the effectiveness of Kanefron H in the complex treatment of
glomerulonephritis in the use of monotherapy didnot affect the immunological parameters and the ratio of
subpopulationsCD4+/CD8+, but reduced the level of immune complexes. The assessment of the nephroprotective
effects of the drug was detected, namely - normalization of diuresis and speed of glomerular filtration. According
to [10], a significant decrease in leukocyturia is described, but the most positive effect is observed in thecombined
therapy of prednisolone with canophron. Against the background of prednisolone there is an improvement in renal
function with a decrease in protein, creatinine and urea in the blood.

According to a randomized prospective study conducted by Dudar, etc.,there was a lower frequency of
recurrence in patients with chronic recurrent pyelonephritis and cystitis, who were prevented by this remedy within
3 months after standard therapy. The maximum effect was found in patients who received a herbal remedy together
with standard therapy in the acute phase of the disease.

A similar study [4] in patients with type 2 diabetes with metabolic syndrome showed patients receiving herbal
mixture for prevention for 3 months and for 6 months. The antiproteinuric effect is demonstrated in patients with
microalbuminuria from low to moderately high levels.

According to a one -center cohort study, published by CEBAN, among 237 patients with ureter stones up to
0.7 cm in diameter and without lesions of the urinary tract during the first 10 days of hospitalization when using
combination treatment, higher rates of excretion of the renal.

According to Gaibullaev's research (2008-2009) and Kariyev (in 2010-2011),most patients with idiopathic
uncomplicated calcium-oxalate kidney stones in the fall and winter received treatment with a plant preparation on
which a slightincrease in diurasis. Excretion with oxalate urine (significantly), calcium (trend)and citric acid
(trend) decreased, but magnesium excretion has increased(significantly) during therapy.

Conclusion.

On the basis of the above, it was found that monotherapy partially normalizes urodynamics, has an antipro-
teinuric effect among patients with low andmoderately high microalbuminur

Keywords: diseases, kidneys, trinephron, disruption, healing properties, composition.

Actuality of theme. Canefron is one of the phyto-
therapeutic drugs, thecomposition of which contains
goldenrod (Centaurium erythraea), lovistical (levisti-
cum officinale), rosemary (rosmarinus officinalis) that
contain phenolglicosides and phenolicarbicosis, and
phenolicarbicosis, phenolglicosides, phenolglicosides,
and phenolicoside, phenolglicosides, and phenolicarbi-

cosis, phenolglicosides and phenolicarbicosis, phenol-
glicosides and phenolicarbicosis,phenolglicosides and
phenolyarbicosis. Grass), essential oils (mistress, rose-
mary), flavonoids (golden grass, rosemary) [1,3].

It is the combination of these plants that has diu-
retic, anti -inflammatory, antispasmodic, antioxidant
and nephroprotective effects, reducing capillary perme-
ability. It is essential oils, phenolcarboxylic acids,
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phthalides, bitterness,organic acids, vitamins, rosemary
acids that have anti -inflammatory properties caused
mainly by antagonism with inflammatory mediators,
blocking of leukotriene synthesis. These plants in-
crease the secretion of uric acid, promote the mainte-
nance of urine pH in the range of 6.2 - 6.8, which is
important for urate and calcium -oxalate urolithiasis.
According to the study, flavonoids and rosemaric
acid can bind calcium and magnesium to chelate com-
plexes with subsequent excretion, and the antispas-
modic and diuretic action of the drug contributes to the
self -release of small concretions and the rehabilitation
of the urinary tract [2, 4].

Given their therapeutic effect, this combination of
plants can be used in the following diseases: chronic
infection of the bladder (eg, cystitis) and kidneys (eg,
pyelonephritis); Non -infectious chronic inflammation
of the kidneys (eg,glomerulonephritis, tubulointeristics
nephritis (Tin)).

According to the study [6,7,9], the use of this drug
and the prevention of stones, or after removal of stones
in the kidneys. Some authors, KG, Mills C, Bun K.,
mention the use of the drug during pregnancy and
breastfeeding under the supervision of a doctor [5,8].

According to the evaluation [16], the use of the
drug found that one tablet contains Herba Centaurii 18
mg, Radix levistici 18 mg and Folia Rosmarini 18 mg.
However, when using the drug in drops, it is known that
one drop contains 29 g of Herba Centaurii alcohol ex-
tract 0.6 g, Radix levistici 0.6 g and Folia rosmarini
0.6g (tincture extract) [17].

The purpose of this study. To evaluate the healing
properties of the components of trinephron on the hu-
man body, its role in the prevention and treatment of
urinary tract infections, namely urolithiasis, induced
glomerulonephritis.

Materials and methods. Statistical processing of
data from the articles of the foreign edition about the

therapeutic effect of the combined drug from the gold-
enrod, mistress, rosemary for glomerulonephritis in
MNONO therapy andcombined treatment.

Results and discussions.

According to the literature [10,16], it was found
that the effectiveness of the drug in combination from
the goldenrod (Centaurium erythraea), LEVISTICUM
officinale, and rosemary (Rosmarinus officinalis) in
complex treatment with glomerculonephritis.

This study [10,11] was performed on animals with
glomerulonephritis. In the study revealed immuno-
pathological changes characteristic of autoimmune pa-
thology, namely a decrease in CD8+ T-cell, CD4+ T-
helpers of blood andincrease of immunoregulatory index
(p < 0.05). It is known that CD4+ T cells playa crucial
role in the induction of Gaiman's nephritis. According
to the results of the study, the concentration of circulat-
ing immune complexes in the serum of animals in-
creased 25 times, and the level of cryoglobulin in-
creased 5.4 times compared to almost healthy animals

Assessing the treatment of monotherapy and com-
binations of prednisolone with Kanefron found that at
the level of circulating immune complexes on the ani-
mal model of active autoimmune glomerulonephritis
Gaiman was positive, especially with the use of combi-
nation therapy.

This indicated a decrease in proteinuria, leuko-
cyte and hematuria, as well asa decrease in erythrocyte
those waxy casts (sediment) in the urine of animals.

Against the background of the proposed treatment
[10,12], total cholesterol, creatinine and urea increased
significantly. In some cases, [10] the accumulation of
protein products of progressive oxidation (AOPP) and
carbonyl protein groups wasnoted in the blood, which
confirmed the development of chronic renal pathology
inanimals.

Table 1 presents the experimental effect of this
therapy [10, 13] on immunological indicators in re-
search.

Table 1.

The effect of prednisolone therapy, trinephron and their combinationon the main immunological markers of auto-
immune kidney pathology (n = 8 in each group)

Research parameters

Group @ o o. | Immunoregulatory index
CD3+,x10°/a | CD4 + CD3+,% | CD8 + CD3+,% (CD4+/CD8+)
1130 6,7+0,15 65,2+0,9 54,1+1,15 2,26+0,04
AlIG 6,5+0,11 61,0+ 1,6* 356+15* 3,01+0,07*
AIG + Prednisolone | 2 f,f/TO'll 621+1,1 402+ 1,54/ 274+007*/t
AIG + CAN 6,6+ 0,11# 61,9+1,2 36,2+ 1,6* 3,00+ 0,09*
AIG + Prednisolone +| 6,1 + " -
CAN 0.11%/+ 64,2+0,7 445+ 0,7*/1/# 2,58 +0,04*/+

* -removings are reliable relative to the PZO group, p <0.05
1 — - distinct reliable relative to the All group, p <0.05
# -distinctions are probable relative to the group of prednisolone, p <0.05

Table 2 presents the positive dynamics of biochemical parameters inglomerulonephritis.
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Table 2.
Influence of combination therapy on biochemical parameters of blood inglomerulonephritis
(average = SEM, n=8)
Research parameters

Group 15521’/1 Kreatinine,mkmol/l | Holesterole; mmol/l | AOPP, mkmol/l | PCO, nmol/mg
AIG 83+0,6* 1784+ 110* 269+ 017* 2481+ 131% 304+ 031*
AIG + 65 =+  1023+108*/f 197+0,15%/ 1546+ 110%/f | 259+0,18%/f
Prednisolone | 0,5*/F
AIG+ CAN 088'1# 121293 2.39:+0.23* 2040+203*/# | 338+0,17%/#
AlG + 55 £ 87.2x6,1%/f 1,72+ 0,11%/+ 105,74 11,98*/1/# | 199+ 0,11%/1/4#
Prednisolone | 0,4*/1
+ CAN

* -witness reliable relative to the PZO group, p <0.05
1 — -distinct are probable against AIG group, p <0.05

# -distinctions are probable against the group of prednisolone, p <0.05

According to [14], Table 3 presents the effect of combination therapy on thestate of renal function in glo-

merular.

Table 3

The effect of therapy on kidney function in glomerulonephritis(average = SEM, n = 8in each group)

Groups Diuresis,ml/day
1130 13,3+0,6
AlIG 5,6+ 0,5*
AIG + Prednisolone 10,5+ 0,9* /%
AIG + CAN 9,7£0,9*/f
AIG + Prednisolone + CAN 125+ 1,17

* -witness reliable relative to the PZO group, p <0.05
+ — -distinct are probable against AIG group, p <0.05

research parameters

gchof, ml/min protein, g/mmolCr

4,50+ 0,32 0,13+0,01

0,63+0,13* 1,05+0,14*
2,98+ 0,45* /1 0,43+ 0,03* /%
1,37+ 0,14*/1/# 0,70+ 0,05* /#
3,24+ 0,23* /% 0,29+ 0,05* /%

# -distinctions are probable against the group of prednisolone, p <0.05

According to Sivak KV, Lesovskaya EE, Stoxman
K1 [10] Prednisolone or trinephron monotherapy is
found to include various positive pharmacological ef-
fects, namely, a moderate increase in CD4+ lympho-
cytes to normal values, an increase in CD8+ cytotoxic
lymphocytes, but incomplete normalization of
CD4+/CD8+ lymphocyte. The use of prednisolone re-
duced the total number of lymphocytes, the concentra-
tion of immune complexes and the level of cryoglobu-
lin. Against this background, there was a decrease in
the content of urea, creatinine, general cholesterol and
albumin [15].

It is known [4,6,10,13] that the use of trinephron
in independent exposure does not change the immuno-
logical parameters and the ratio of subpopulations
CD4+/CD8+, but only has a moderate positive effect on
creatinine levels.

Data on the influence of trinephron is covered in
the works by the authors of Sivak KV, Lesovskaya EE,
Brenner B. [4,6,10,13], where it is found that the main

targets The drug normalized diuresis and glomerular
filtration rate. However, the antioxidant effect is con-
firmed by the tendency to reduce PCO in the blood.

The combined treatment of prednisolone + tri-
nephron has been repeatedly described in the works of
Sivak KV, Lesovskaya EE, Brenner B., [4,6,10,13,],
where the positive immunological effect was detected
on cellular and humoral immunity. Due to this, pro-
teinuria decreased, creatinine and blood urea decreased,
and ggs were increased.

Complex use of glucocorticoid with phytothera-
peutic drug increased CD8+ lymphocyte.

Research conducted by L.A. Sinyakova and I.V.
Kosovo, were not controlled. Their study was attended
by 304 patients who received a vegetable mixture as an
addition to basic therapy during acute phase, or for pre-
vention (Table 4)

According to them, it was found that the use of
the drug during the first year nopatient noted recurrent
phenomena.
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Table 4
Number of patients, duration of herbs therapy and number of side effects
(According to the results of LA Sinyakova and 1V Kosovo)
Help| Patients(n) | Duration | Side Phenomenon Dosage
1 27 3 months 0 2 tablets or 50 drops 3 times a day
2 60 1 month 0 2 tablets or 50 drops 3 times a day
3 47 1 month 0 2 tablets three times a day
4 65 3 months 0 2 tablets or 50 drops 3 times a day
4 62 6 months 0 2 tablets or 50 drops 3 times a day
5 60 3 months no report 2 tablets or 50 drops 3 times a day
- 2 tablets 3 times a day for 4 weeks
6+7 110 2months | No specificreport or 2 tablets or 50 drops 3 timyes aday for 8 weeks
8 135 1 month 0 2 tablets three times a day
9 32 2 months 0 50 drops three times a day
9 18 4 months 0 50 drops three times a day
According to the results of the study TS NI, Stilvaser LM Features of urine and
Perepanova and P.L. The hazan group of patients re-  hypercrystalluria  correction in  patients  with

ceiving this drug showed an increase in diuresis, a
slightdecrease in bacteriuria, frequency of periods with-
out recurrence [16,17].

The research conducted by Dudar 10, Loboda
OM, Krot VF, Khimich VI, Kryzhanivska VM,
Brizachenko, showed a lower frequency of recurrence
in patients with chronic recurrent pyelonephritis and
cystitis received Prevention agent within 3 months af-
ter standard therapy [5].

DD Ivanov and co -authors conducted a similar
study, where they demonstrated that patients with type
2 diabetes with metabolic syndrome had a positive ef-
fect that had received the remedy for 3 and 6 months.
Antiproteinuric effect was also found in patients with
microalbuminuria.

Conclusion.

On the basis of the above, it was found that mon-
otherapy partially normalizes urodynamics, has an an-
tiproteinuric effect among patients with low andmoder-
ately high microalbuminuria.
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ASSESSMENT OF THE PROPERTIES OF AIR ON THE STATE OF THE MUCOUS MEMBRANE OF
THE DUODENUM IN PATIENTS WITH PEPTIC ULCER WITH ARTERIAL HYPERTENSION AND
DIABETES TYPE 2
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The article highlights the changes in the mucous membrane of the duodenum in patients with peptic ulcer
with arterial hypertension and diabetes type 2, namely a decrease in the secretion of protective mucus. Given the
healing properties of air, it can be said that air is an additional remedy in the treatment of duodenal ulcers.

Keywords: ulcer, diabetes, hypertension, air.

Introduction. Peptic ulcer (PV) remains one of
the most common nosological forms of modern gastro-
enterology (in Ukraine the prevalence is 7-10 % [1]. In
recent years, the frequency of combination of peptic
gastric ulcer (PVS) and duodenum has increased with
other organs) with other organs) and systems, in partic-
ular in 22% of PVS patients, hypertension (hyperten-
sion) was detected [2], and in 17.5% of patients - dia-
betes type 2 (CD2) [3].

A certain group of pathogens associated with rapid
atherosclerosis (AU), insulin resistance (IP) and hyper-
insulinemia (Gl) has been identified. These include rep-
resentatives of the Herpetoviridae family (including
CMV, HSV-1, EBV), Chlamydia pneumoniae, Helico-
bacter pylori (N.Pylori), Porfiromonas gingivalis [4].
The occurrence of endothelial damage due to the direct
effect of H. pylori and stimulation of systemic and local
inflammation is known [1]. At the same time, the ways
of realization of H. pylori on the cardiovascular and en-
docrine systems are not fully understood [2].

The purpose of the study is to investigate the phy-
totherapeutic effect of air in the peptic ulcer of the du-
odenum, combined with arterial hypertension and dia-
betes type 2.

Research methods. As a result of screening, 120
patients with HP-associated PVS and DPC aged 18 to
75 years (an average of 48.81 + 1,42) were involved in
the study. 67 patients with concomitant hypertension
(hypertension) and diabetes type 2 (CD2). Among the
sick men were 70 (58.3%), women - 50 (41.7%). The
control group consisted of 30 practically healthy per-
sons (PCOs) (men - 22, women - 8) in which no acute
and chronic diseases were detected at the time of exam-
ination of acute and chronic diseases. We also selected
24 patients with chronic non -atrophic gastritis
(HNAG) associated with HR, incl. 11 patients with
concomitant hypertension and CD2 (men -12 (50%),
women -12 (50%)).

All patients were in hospital treatment in the gas-
troenterology department of the Chernivtsi Regional
Clinical Hospital and Chernivtsi Regional Endocrinol-
ogy Center in 2013-2016.

The presence of PVS and DPK was verified on the
basis of a clinical picture, anamnesis data, objective
methods of examination of the patient, the results of en-
doscopic and morphological studies of SOS and DPK.

Determination of the stage and degree of hyper-
tension (AH) was carried out in accordance with the
criteria recommended in 2013 by the European Society
for Hypertension (ESH) / European Society of Cardiol-
ogists (ESC). Diagnosis of CD 2 was made according
to the WHO standards 2006/2011 (HBA1C> 6.5 %,
plasma glucose > 7.0 mmol/l, postprandial glycemia af-
ter 2 hours > 11.0 mmol/l).

Diagnosis was carried out in accordance with the
national recommendations of the unified clinical proto-
col of primary, emergency and secondary (specialized)
medical care to patients with PVS and DPK in adults,
approved by the order of the Ministry of Health of
Ukraine No. 613 of the Ministry of Health of Ukraine
dated 03.09.2014; Unified clinical protocol of primary,
emergency and secondary (specialized) medical care to
patients with hypertension, approved by the order of the
Ministry of Health of Ukraine No. 384, dated
24.05.2012 and recommendations of the European So-
ciety of Cardiati (European of Hypertension) and
ECETY. ology - ESC) (2013); Unified Protocol “On
Approval and Implementation of Medical and Techno-
logical Documents on Standardization of Medical Aid
in type 2 diabetes” Order of the Ministry of Health of
Ukraine No. 1118 of 21.12.2012.

Criteria for inclusion in the study: male and fe-
male patients over 18 years of age with verified peptic
gastric ulcer and duodenum associated with toxigenic
(CAGA, VACA) strains of H.pylori, including com-
bined with arterial hypertension, I-1-1-1-I-1l. Stage I,
diabetes 2 of mild and moderate severity, subcompen-
sated and compensated.

To verify the diagnosis of Khnag, PV of the stom-
ach and DPK, fibrogastroduodenoscopy was performed
using the GIF Q-40 apparatus Olympus (Japan) with a
target biopsy according to the conventional method.
Characteristics of endoscopic changes of the gastric
and duodenum mucosa were carried out with the use of
minimal standard terminology. Inflammatory and
atrophic changes were evaluated by degrees: 0 - ab-
sence of signs, 1 - minimum degree, 2 - moderate and
3 - pronounced.

Diagnosis of HP was performed using a rapid ure-
ase test with biopsy material, production of polymerase
chain reaction (PCR) with biopsy and urease respira-
tory test using the Helik test system with indicator tubes
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("AMA"). Helicobacter pylori DNA was isolated from
the antral stomach biopsies using special DNA sets
("Litich". Russia). CAGA and VACA Helicobacter Py-
lori were determined by biopsy with the help of Heli-
kopol reagents. The intensity of the signal in the gel was
determined by the following criteria: weak signal (+),
moderate signal (++), strong signal (+++). The results
with a weak, moderate and strong signal were taken
into development. The evaluation of the detection of
H.pylori CAGA and VACA genes and their alleles was
carried out according to the instructions, namely the
presence of a DNA fragment of the CAGA 404 DNA.

light filter and VACA (allele S1+S2, M1, M2) for 259
pcs. +286 PN, 290 p. and 352 p. in accordance.

The level of glycemia was investigated by the glu-
cose oxidase method using standard Kits of reagents of
production of NPP "Philisit Diagnosis" (Ukraine). Gly-
cosylated hemoglobin (HBA1C) was determined using
a photocolorimetric method using a set of reagents of
Spinelab (Kharkiv, Ukrainge).

Research results. On the basis of the color of he-
matoxylin and eosin drugs, other morphometric param-
eters of the SODPC state were obtained, the data of
which are given in Tables 1-2

Table 1

Morphometric indicators of the mucous membrane in patients with peptic ulcer of the duodenum without con-
comitant pathology, M £ m

Indicators cagAtvacAJr cagA+ aéo vacA+
n=11 n=7
. L 1,8+0,04
Enterocyte desquamation (points: 0 to 5) 2,4+0,05 p<0,05
The percentage of vessels with phenomena of stasis and (or) Sup- 32 041.6 7,0+0,4
press erythrocytes (%) v p<0,05
Stroma edema 1,2+0,02
; + A
(points: 0 to 5) 3,720,07 p<0,05
Hemorrhage in stroma 1,1+0,02
(points: 0 to 5) 2,420,05 p<0,05
The degree of infiltration of PMAL 1,1£0,04
(points: 0 to 5) 2,8+0,07 p<0,05
24,0+1,2
0, s I}
Percentage of glass cells (%) 14,0+0,9 <0.05

Note. P <0.05 - the reliability of differences between these groups.

Table 2

Morphometric parameters of the mucous membrane in patients with peptic ulcer of the duodenum in combina-
tion with arterial hypertension and diabetes type 2, M+m

Indicators cagA+vacA+ n=9 cagA+ abo vacA+ n=17
. o 2,0+0,04
Enterocyte desquamation (points: 0 to 5) 3,2+0,05 <0,05
The percentage of vessels with phenomena of stasis 39.041.6 19,0+0,4
and (or) Suppress erythrocytes (%) T p<0,05
Stroma edema 2,8+0,02
(points: 0 to 5) 3,9+0,07 p<0,05
Hemorrhage in stroma 1,8+0,02
(points: 0 to 5) 2,9+0,05 p<0,05
The degree of infiltration of PMAL 2,1+0,05
(points: 0 to 5) 3,9+0,08 p<0,05
21,0+1,1
o b b
Percentage of glass cells (%) 12,0+0,8 0,05

Note. P <0.05 - the reliability of differences between these groups.

In general, the analysis of these tables allows to
conclude that CAGA+ VACA+ Patients The condition
of the SODPC is worse than that of CAGA+ or VACA+
patients. This is especially evident in the manifestations
of inflammatory reactions, which are evaluated not
only by the level of inflammatory infiltration by poly-
morphonuclear leukocytes (PMAAL), but also taking
into account such phenomena of exudation as edema of
stroma, blood stasis and erythrocyte, hemorrhage. The
level of desquamation of the cover epithelium indicated
the level of alternation (damage) of these cells. In pa-
tients with peptic ulcer with hypertension and CD2,
SODPK damage was more pronounced.

From ancient times, people have known that Air
has a lot of healing properties. This plant is very often
used in folk medicine.

Rhizomes include from 1.5 to 3% of essential oil.
It contains A-Pinen, acorin, aromatic compounds, or-
ganic acids, ascorbic acid, choline, tannins, starch, io-
dine, resin, azarildehyde, vitamins B and C. The main
active components are campfire, boar, cafneol, cam-
phor, sescol.

Its leaves also contain many tannins and essential
oils. This oil consists of a mixture of Terpens and Ses-
kviterpens, Azarildeidov, which provides a specific
smell. And in the rhizome of the tortoise there is a small
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amount of fragrant soap, vitamins, protein, starch and
minerals. Decoction of this plant can be taken for the
treatment of stomach pain. The roots have an action that
increases appetite, perfectly improves digestion, en-
hances the reflex separation of all gastric juice. Today,
marsh marsh is used in folk medicine as a good remedy
for the treatment of peptic ulcer.

Pharmacological action. Due to these substances
in the composition of the roots of marshmallows, they
stimulate metabolism, normalize the digestive pro-
cesses and production of secretory liquids. Vitamin C
in the composition of vegetable raw materials provides
nutrition to the body's cells, has a positive effect on the
tone and ability of the body to withstand infectious and
viral disease, the negative effects of the environment.
In addition to the ability to strengthen the immunity, the
root of the tortoise stimulates the work of neurons, be-
cause it contains vitamin B4. The component has a
soothing and neuroprotective effect on the body. Pal-
mitic acid, which is part of the roots, eliminates inflam-
mation and has wound healing properties. The plant
also has a bacteriostatic effect.

Air common is a herbaceous plant that can reach a
height of 60 cm to 1.2 meters. It has a long (up to 1.5
meters) creeping rhizome, horizontally located, with
numerous thin roots branched from it. They are thin and
mich. The rhizome is spongy, in the section white with
a slight pink tinge, gives out a pleasant aroma. The root
leaves of the plant is cut-shaped, its length reaches one
meter. Outwardly, the leaves of the plant resembles an
iris. Air of marsh erect stem. On the one hand it is flat-
tened, on the other - has a sharp face. Due to this in the
cross section it is triangular. Air is covered with small
flowers of greenish -yellow hue, which form inflores-
cences - cobs. Fruits the plant with red berries. In
Ukraine and neighboring countries, the plant multiplies
mainly by rhizomes, since in the temperate climatic
zone, the fruits of air are rarely ripened.

It is widely used as aromatic bitterness, increases
appetite and improves digestion.

Conclusion. Given the condition of the mucous
membrane of the duodenum, combined with arterial hy-
pertension and diabetes type 2 diabetes and the healing
properties of the air can be said that Air should be used
in the treatment of this pathology.
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HEALTHY PROPER NUTRITION IS THE BASIS OF HEALTH OF EACH OF US
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The article reveals the relevance of proper balanced and rational nutrition as one of the main physiological
factors for promoting human health. The nature of nutrition depends on the metabolism, in the body, the structure
and function of cells, tissues, organs. And that means that in the daily diet should be the main components: proteins,

fats and carbohydrates

Keywords: nutrition, diet, vitamins, trace elements, calories, balance.

Formulation of the problem. The quality of food
products, namely proper processing, preparation and
storage prevents the development of food diseases and
their spread. Food safety and raw materials are referred
to as the main factors that determine the health of the
population of Ukraine and the preservation of its gene
pool. During the years, food safety in Ukraine has de-
teriorated due to the increase in the supply of the food
industry, especially from abroad, reducing the control
over the production and sale of food, which causes se-
rious anxiety [1, 2, 5]. And a number of procedures to
be followed to avoid potentially serious health hazards,
not only resulting in the disease and its progression, but
in some cases, to lethal. It is known that more than 70%
of all pollutants enter the human body with food, which
leads to health hazards [13, 24].

Analysis of recent research and publications.
According to nutritionists, it is known that in modern
society, only traditional nutrition inevitably leads to
certain types of food insufficiency [10]. The reasons are
protein deficiency, lack of vitamins, macro- and micro-
nutrients, consumption of refined foods, widespread
use of various food additives that are not biological
[7,14].

Nutrition provides the most important function of
the human body, supplying it with the energy required
to cover the cost of life processes. For normal energy,
plastic and catalytic processes of the body, various
foods that affect metabolism, cell and organ function
are required. Substances that enter the body with food
affect physical health, state of mind and emotions.
Physical activity or passivity, cheerfulness or depres-
sion depend on full normalized and quality nutrition
[1,8,9].

The nutritional factor plays a significant role in the
prevention and treatment of many diseases, and thera-
peutic nutrition is a prerequisite for the treatment of
many diseases, including metabolic and gastrointestinal
products [15,21].

A characteristic feature of the modern global food
market is the rapid development of segments of new
foods designed to improve the functioning of all organs
and systems of the human body: innovative foods made
by the latest technologies or new raw materials (Novel

Food); Ready-to-Eat is ready for consumption; special
purpose products, or functional products; Healthy food
products [6,11]. And the food industry becomes an im-
portant component of the human health system and has
a priority in shaping its intellectual potential and social
activity. The new generation of foodstuffs meets the re-
quirements of modern nutrition - the need to provide all
segments of the population with accessible health
(functional) products, since the state of human health
depends directly on the structure and quality of nutri-
tion [12,13].

Selection of previously unresolved parts of the
general problem. The main and unresolved problem is
the proper rational and healthy eating, which improves
metabolism, improves health and saturates the human
body with the necessary substances and minerals [16,
29].

In the world market of new technologies and food-
stuffs, the tendency to increase the number of qualita-
tively new products intended to prevent various dis-
eases, strengthen the body's defenses, reduce the risk of
toxic compounds and adverse economic factors [17].

However, increasing the absorption of the neces-
sary elements of foodstuffs is relevant for scientists and
consumers. The need to absorb and introduce new ap-
proaches and new world trends in the food industry of
Ukraine to create products that are now called differ-
ently (wellness, functional, special). But despite the
terms, the essence of such products is one - the protec-
tion of the human body from adverse environmental
factors, improving health, improving adaptation oppor-
tunities, prolonging life expectancy [18, 23, 25].

Goal. In connection with the above, the purpose of
our work is to generalize and systematize modern data
on organic, multifaceted and direct communication of
nutrition and human health and the impact of minerals
and nutrients when entering the human body with food.

Presentation of the basic material of the study. Nu-
trition provides the most important function of the hu-
man body, supplying the energy necessary to cover the
costs of vital processes for the normal implementation
of energy, plastic and catalytic processes of the body
requires a variety of foodstuffs [19,29]. The nature of
the nutrition depends on the metabolism, in the body,
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the structure and function of cells, tissues, organs. And
this means that the daily diet should have the main com-
ponents: proteins, fats and carbohydrates [2, 20].

As you know, the building materials of the body
are proteins that form the basis of muscles, skin, hair,
nails. They contain 8 indispensable amino acids that are
not produced in the body and should be obtained.

Proteins are contained in the following products:

- beef proteins and chicken are absorbed by 80-
96% (daily requirement of at least 100g.);

- rye and wheat bread (up to 10 g of proteins);

- Milk (up to 5 g).

Proteins have integral biological functions:

1) catalytic (acceleration of biochemical reactions
in the metabolic process);

2) structural (structural protein of connective tis-
sue of collagen);

3) motor (contractile ability to build and function
on a common principle - actin and myosin in muscle
fiber);

4) transport (transport in the blood of hormones,
gases (hemoglobin and myoglobin), iron, residues of
fatty acids (blood albumin), etc.; active transport of
many substances through the cell membrane);

5) regulatory (regulator of velocity of biochemical
processes (pituitary hormones, pancreas); reading he-
reditary information from DNA,; ensure the transfor-
mation and transmission of information into the cell
(hormonal signal).

6) protective (antibody synthesis in response to the
appearance of foreign molecules (antibodies bind and
neutralize them); one of the proteins that performs this
function is interferon protein, which neutralizes foreign
nucleic acid; toxins (eg botulism).

7) energy (proteins can be a source of energy for
humans, so as a result of complete oxidation of 1 g of
protein is released about 17 kJ of energy, but proteins
are not deposited about the stock - excessive amount of
proteins received in the body is consumed to produce
energy);

8) information (transmission of genetic infor-
mation from generation to generation) [12, 25, 31].

An integral role of protein in the human body

- need for growth and development;

- metabolic corrector (metabolism);

- influence of dynamic action on metabolism;

- regulator of water balance in the body;

- amplifier of the immune system.

Unlike proteins, fats provide an average of 33% of
the daily energy of the diet and enter the following nu-
trients: vitamins A, O, E, essential fatty acids, lecithin
[22].

The main functions of fats are:

1) energy (biological oxidation);

2) reserve (depot of energy and plastic resources);

3) structural (component of cell membranes, tissue
elements of nerve tissue);

4) synthesizing (basis for synthesis of steroid hor-
mones, prostaglandins);

5) transport (combination of lipids with proteins
tolerate fat -soluble vitamins in the body);

6) protective (fixation of internal organs, protec-
tion of them from mixing, protection against external
influences);

7) thermostat (protection of the body from cold,
body temperature stabilizer).

The most important component of fats is saturated
and unsaturated fatty acids, which are subdivided into
monounsaturated fatty acids (MNZHK) and polyun-
saturated fatty acids (PUFA). Of particular physiologi-
cal importance are PUFAs, which are indispensable in
the body and perform a number of most important func-
tions:

- composition of cell membranes and other struc-
tural elements of tissues;

- participate in the synthesis of prostaglandins -
hormonal substances that regulate many physiological
processes, are involved in the breakdown of lipopro-
teins, cholesterol,

- prevent aggregation of blood cells and formation
of blood clots;

- remove inflammatory processes, etc. [24,30].

Less influential but necessary carbohydrates that
have the following functions:

1) energy (splitting to monosaccharides, which are
oxidized to CO2 and H20; with a complete decompo-
sition of 1 g of carbohydrate, 17, 6 kJ of energy is re-
leased);

2. Construction or structural (composition of sup-
porting elements).

This component is found in milk, seeds of oil
plants [27, 28].

It should be remembered that excess fat in food
impairs the absorption of proteins, calcium, magne-
sium, increases the need for vitamins that provide fat
metabolism.

Currently, the problem of food contamination with
toxins with immunosuppressive action and the ability
to cause malignancies and increase contamination of
fruit and vegetable products of processing enterprises
as a result of the use of non -standard raw materials has
intensified. The use of fertilizers leads to the accumu-
lation of nitrates and heavy metals in products [1, 2, 5].

The reasons for the poor quality of food sold to
population are:

* poor material and technical base and insufficient
equipment of many food and trade enterprises;

+ extremely low level of sanitary and industrial
culture;

* use of substandard raw materials and compo-
nents;

* a sharp weakening of production and sectoral
control in connection with the liquidation of economic
management bodies with the laboratory service, which
is input to their composition, as well as the desire of
manufacturers to reduce the cost of product quality con-
trol.

The analysis of the criminogenic situation in the
consumer market indicates the sharp growth of entities
involved in illegal entrepreneurial activity related to the
illegal production and sale of counterfeit products. Re-
cently, many criminal cases have been initiated for var-
ious violations of the rules of trade, seized food prod-
ucts for millions of rubles, and many criminal criminal
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facts of release or sale of alcohol products have been
revealed, which does not meet the requirements of
safety for the life and health of people [13, 21].

The results of food quality control indicate high
levels of contamination of products with toxic chemical
compounds, biological agents and microorganisms. In
total, in Ukraine from 12 to 15% of dairy products, fish
and fish cooks, from 7 to 12% of meat products do not
meet the requirements of standards for bacteriological
indicators. From 1.5 to 10% of food samples contain
heavy metals, including mercury, lead, cadmium, cop-
per, zinc, of them from 2.5 to 5% in concentrations ex-
ceeding the maximum permissible [1, 2, 5] .

In Ukraine, a lot has been done to improve food
safety and quality. Thus, on September 20, 2014, the
new European integration law on basic principles and
requirements for food safety and quality, and gradually
enter into force of its provisions - transitional periods
for the introduction of the principles of the HACCP
food safety control system [6, 9, 27] .

Conclusions.

1. The constant and proper use of plant and animal
products reduce the risk of disease.

2. High -quality products are a guarantee of good
health.

3. The use of balanced minerals of products in-
creases and improves the metabolic processes of the
body.

Prospects for further research. Further research
on this topic will allow you to study the effect on the
body of pesticides in more detail and will allow the cor-
rect selection of nutrition, which is the key to good
health.
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Abstract

Despite significant progress in establishing the causes, mechanisms of occurrence, approaches to diagnosis
and treatment, rheumatoid arthritis (RA) remains one of the most widespread and prognostically unfavorable dis-
eases. Early diagnosis of RA is difficult, since immunopathological changes with a subclinical course occur long
before the appearance of clinical manifestations of the disease. Therefore, establishing a diagnosis in the first
months of the disease is crucial for its further progression, prognosis and long-term consequences of RA. Purpose:
to investigate the correlation-regression relationship of indicators of systemic inflammation, endothelial dysfunc-
tion, cytokine and lipid profiles of blood serum taking into account the T-786C polymorphism of the eNOS gene
in patients with rheumatoid arthritis in combination with arterial hypertension (AH), abdominal obesity (AB) and
type 2 diabetes (T2DM). Materials and methods: a laboratory and instrumental examination of 110 patients was
carried out at the clinical base of the Department of Internal Medicine of the higher education institution of the
Bukovyna State Medical University, Chernivtsi Regional Endocrinology Center, Chernivtsi Regional Clinical
Hospital, and the State Institution "Reference Center for Molecular genetic research of the Ministry of Health of
Ukraine". Results: In patients with RA with hypertension, AO, diabetes mellitus 2, a correlation was established
between: the level of 1L-10 and ACCP (r=0.47 p<0.05), IL-6 and ACCP (r=0.60 p=0.006), IL-18 and CRP (r=-
0.53 p<0.05), total cholesterol and NO metabolites (r=0.79 p<0.05), HDL cholesterol and ET-1 (r =-0.69 p<0.05),
HDL-C and CRP (r=0.75 p<0.05), HDL-C and ACCP (r=0.50 p<0.05), total cholesterol and ET- 1 (r=0.56
p=0.058). At the same time, in RA in the presence of TC genotype, a correlation was found between: CRP and
HDL cholesterol (r=0.56 p=0.005), IL-12 and ET-1 (r=0.53 p<0.05), IL-10 and ACCP (r=0.41 p=0.05); in the
presence of TT genotype - between total cholesterol and ACCP (r=-0.37 p=0.05); in the presence of CC genotype
- between total cholesterol and ET-1 (r=0.92 p<0.05), HDL cholesterol and ET-1 (r=0.86 p<0.05), IL-18 and CRP
(r=-0.72; p<0.05), IL-10 and ET-1 (r=0.86 p<0.05). Conclusions. The obtained results indicate the presence of
correlations between indicators of systemic inflammation, endothelial function and dyslipidemia in RA patients

with comorbid pathology, taking into account genetic predictors.
Keywords: rheumatoid arthritis, lipid metabolism, cytokine profile, inflammatory markers, T-786C eNOS

gene polymorphism, comorbid pathology.

Introduction. It should be noted that the most
common cause of death in economically developed
countries are cardiovascular diseases (ischemic heart
disease (CHD), myocardial infarction (Ml), atheroscle-
rosis, strokes). And if Ml is a frequent cause of prema-
ture death among people under the age of 55 [1, 2, 3],
then a high level of cardiovascular comorbidity, espe-
cially coronary heart disease, is the most significant
predictor of premature death in patients with rheuma-
toid arthritis (RA) [4, 5]. Separate studies have estab-
lished a connection between RA and CHD through a
systemic inflammatory response [6], and it has also
been suggested that CHD is a manifestation of extra-
articular RA, provoked by an active inflammatory pro-
cess, drug exposure, or other secondary factors [7].
However, it could be CHD and RA separately, which
had common clinical symptoms and pathogenetic back-
ground, the most prominent of which was the chronic
inflammatory process and endothelial dysfunction
(ED), regardless of its localization.

In recent years, scientists have discovered dozens
of new areas in the human genome associated with
rheumatoid arthritis and found out that certain candi-
date genes play an important role in the development

and progression of RA [8, 9], which requires the search
for new approaches to prevention and treatment of this
disease [10, 11].

According to the research of A. Yarwood et al.
[12], a close relationship was established between the
development of RA and antigens of the histocompati-
bility system HLA DR1 DR4 DRW4, DW4, DW14.

However, other genetic associations that affect the
severity of RA are known, namely the gene encoding
TNF-a, specific genes for immunoglobulins, IL-1, IL-
3, IL-4, and IL-10 [13]. Some scientists believe that the
T786C eNOS gene promoter polymorphism affects the
course of reparative osteogenesis [14], however, this
polymorphism was studied most often as a risk factor
for cardiovascular diseases, namely the occurrence of
CHD [15, 16, 17, 18].

On the other hand, the study of the role of the T-
786C polymorphism of the eNOS gene promoter in the
formation of RA in the Ukrainian population was not
previously conducted, and the data available abroad are
contradictory [19]. Therefore, the study of molecular
genetic predictors in the development of RA associated
with arterial hypertension (AH), abdominal obesity
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(AB) and type 2 diabetes mellitus (T2DM) is a very rel-
evant issue today, which will create prerequisites for
the development of primary and secondary prevention
and individualized complex treatment.

Material and methods. All patients underwent a
complex of examinations: general clinical, anthropo-
metric, spectrophotometric (lipid spectrum of blood
(total cholesterol (TH), triacylglycerol (TG), high-den-
sity lipoprotein cholesterol (HDL-C), low-density lipo-
protein cholesterol (LDL-C)), colorimetric ( total stable
metabolites of NO), immunoenzymatic (content of en-
dothelin-1 (ET-1), C-reactive protein (CRP), rheuma-
toid factor (RF), antibodies to cyclic citrulline peptide
(ACCP), IL-6, IL-12, IL -18, IL-10), molecular genetic
(polymorphism T-786C of the eNOS gene promoter).

Statistical processing was carried out using Mi-
crosoft Office Excel® 2007™, IBM SPSS Statistics®
23.0 applications. In the statistical analysis of the quan-
titative results of the study, arithmetic mean values (M)
and standard error (m) were calculated. Data are given

as M=m. Correlation was calculated using Pearson's
linear  parametric  correlation  coefficient and
Spearman's nonparametric rank correlation coefficient.

Research results and discussion.

The analysis of correlations (r) of the blood lipid
spectrum with indicators of inflammation and endothe-
lial dysfunction in patients with RA in combination
with hypertension, AO and diabetes 2, depending on
the T-786C polymorphism of the eNOS gene is shown
in table 1.

Correlation analysis proved a direct, medium-
strength relationship between the level of CRP and
HDL cholesterol in TC-genotype carriers (r=0.56
p=0.005), while in TT-genotype carriers, an inverse
correlation between CRP and HDL cholesterol was es-
tablished (r=-0.37 p=0.05). In carriers of the CC geno-
type, the level of cholesterol and HDL cholesterol di-
rectly depended on the content of ET-1 (r=0.92 p<0.05)
and HDL cholesterol (r=0.86 p<0.05), respectively.

Table 1

Relationships (r) of the blood lipid spectrum with indicators of inflammation and endothelial dysfunction in pa-
tients with RA depending on the T-786C polymorphism of the eNOS gene

Genotypes of the The total level of stable
eNOS gene in patients Indexes CRP ACCP ET-1 NO metabolites
™ r=-0,22 r=-0,37 r=0,04 r=0,02
p>0,05 p=0,05 p>0,05 p>0,05
TG r=-0,06 r=-0,19 r=0,04 r=-0,16
T p>0,05 p>0,05 p>0,05 p>0,05
HDL-C r=-0,10 r=0,16 r=0,04 =-0,28
p>0,05 p>0,05 p>0,05 p>0,05
r=-0,10 r=-0,10 r=-0,09 r=-0,09
LDL-C p>0,05 p>0,05 p>0,05 p>0,05
TH r=0,16 r=0,07 r=-0,003 r=0,40
p>0,05 p>0,05 p>0,05 p>0,05
TG r=-0,38 =-0,14 =-0,12 =-0,24
TC p>0,05 p>0,05 p>0,05 p>0,05
HDL-C r=0,56 r=0,38 r=0,48 r=-0,08
p=0,005 p>0,05 p>0,05 p>0,05
r=-0,17 r=0,09 r=0,08 r=-0,08
LBL-C | 2005 p>0,05 p>0,05 >0,05
™ r=-0,29 r=0,22 r=0,92 r=0,51
p>0,05 p>0,05 p<0,05 p>0,05
TG r=0,58 r=0,43 r=0,32 r=0,60
cc p>0,05 p>0,05 p>0,05 p>0,05
HDL-C r=-0,25 r=0,30 r=0,86 r=0,73
p>0,05 p>0,05 p<0,05 p>0,05
r=-0,36 r=0,07 r=0,65 r=0,02
LBL-C | 2005 p>0,05 p>0,05 p>0,05

Note. TH - total cholesterol; TG — triacylglycerol; HDL/LDL cholesterol — cholesterol of high/low density lipo-
proteins; CRP - C-reactive protein; ACCP — antibodies to cyclic citrulline peptide; ET-1 - endothelin-1.

Relationships (r) of the cytokine profile with indi-
cators of inflammation and endothelial dysfunction in
patients with RA depending on the T-786C polymor-
phism of the eNOS gene are shown in table. 2. In carri-
ers of the TC genotype, a close relationship between the
level of IL-12 and the level of ET-1 (r=0.53 p<0.05), as

well as between IL-10 and ACCP (r=0.41 p =0.05).
When assessing the correlation, the level of IL-18 was
inversely correlated with CRP (r=-0.72; p<0.05), and
the level of IL-10 directly depended on the content of
ET-1 (r=0.86 p<0.05) in carriers of the CC genotype.
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Table 2

Relationships of the cytokine profile with indicators of inflammation and endothelial dysfunction in patients with
RA depending on the T-786C polymorphism of the eNOS gene

Genotypes of the eNOS In- The total level of stable
gene in patients dexes CRP ACCP ET-1 NO metabolites

IL-12 r=0,02 r=0,07 r=-0,07 r=0,07

p>0,05 p>0,05 p>0,05 p>0,05

IL-18 r=-0,23 r=-0,004 r=-0,28 r=0,12

T p>0,05 p>0,05 p>0,05 p>0,05
IL-10 r=-0,34 r=0,13 r=0,13 r=0,03

p>0,05 p>0,05 p>0,05 p>0,05

IL-6 r=-0,17 r=0,21 r=-0,18 r=-0,13

p>0,05 p>0,05 p>0,05 p>0,05

IL-12 r=0,26 r=-0,08 r=0,53 r=0,21

p>0,05 p>0,05 p<0,05 p>0,05

IL-18 r=-0,19 r=-0,19 r=-0,12 r=0,14

C p>0,05 p>0,05 p>0,05 p>0,05
IL-10 r=0,02 r=0,41 r=-0,18 r=0,36

p>0.05 p=0,05 p>0.05 p>0,05

IL-6 r=0,26 r=0,16 r=-0,03 r=0,11

p>0.05 p>0,05 p>0.05 p>0,05

IL-12 r=0,49 r=-0,38 r=-0,44 r=-0,25

p>0.05 p>0,05 p>0.05 p>0,05

IL-18 r=-0,72 r=-0,06 r=-0,12 r=-0,54

cc p<0,05 p>0,05 p>0,05 p>0,05
IL-10 r=-0,22 r=0,35 r=0,86 r=0,42

p>0,05 p>0,05 p<0,05 p>0,05

L6 r=0,06 r=-0,02 r=-0,63 r=-0,19

p>0,05 p>0,05 p>0,05 p>0,05

Note. IL-interleukin; CRP—C-reactive protein; ACCP—antibodies to cyclic citrulline peptide; ET-1 - endothelin-1.

In patients with RA with comorbid pathology, a
close relationship with the level of TH and HDL-C was
observed (Table 3). Analyzing the obtained data, in pa-
tients with RA in combination with hypertension, AO
and diabetes mellitus 2, a close relationship between
TH and NO metabolites was revealed (r=0.79 p<0.05),
the level of HDL-C was inversely correlated with the
content of ET-1 (r=-0.69 p<0.05) and directly depended

on the level of CRP (r=0.75 p<0.05). The presence of a
direct correlation between HDL-C and the level of ET-
1 and ACCP (r=0.52 p<0.05) and (r=0.50 p<0.05), re-
spectively, was also revealed. It should be noted that
there is a direct relationship between TH and ET-1
(r=0.56, p=0.058) in patients with RA in combination
with AO, hypertension, and type 2 diabetes.
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Table 3
Correlations of lipid metabolism with indicators of inflammation and endothelial dysfunction in patients with
RA depending on comorbid pathology

Pathology In- CRP ACCP ET-1 The total level of stable NO
dexes metabolites
CHL r=0,04 r=-0,27 r=-0,004 r=-0,44
p>0,05 p>0,05 p>0,05 p>0,05
TG r=-0,31 r=0,18 r=-0,25 r=0,12
RA p>0,05 p>0,05 p>0.05 p>0,05
HDL- r=0,18 r=0,22 r=-0,15 r=-0,11
C p>0,05 p>0,05 p>0.05 p>0,05
LDL- r=0,06 r=0,08 r=-0,05 r=-0,23
C p>0,05 p>0,05 p>0,05 p>0,05
CHL r=-0,61 r=0,14 r=-0,18 r=-0,05
p>0,05 p>0,05 p>0,05 p>0,05
TG r=-0,59 r=-0,50 r=0,05 r=0,23
. p>0,05 p>0,05 p>0,05 p>0,05
HDL- r=-0,17 r=0,53 r=0,52 r=-0,26
C p>0,05 p>0,05 p<0,05 p>0,05
LDL- r=-0,09 r=0,47 r=0,003 r=-0,46
C p>0,05 p>0,05 p>0,05 p>0,05
CHL r=-0,17 r=-0,16 r=0,09 r=-0,06
p>0,05 p>0,05 p>0,05 p>0,05
TG r=-0,46 r=-0,07 r=0,17 r=-0,42
p>0,05 p>0,05 p>0,05 p>0,05
RAwithAHand AO | pp) - r=0,11 r=-0,09 r=0,23 r=-0,33
Cc p>0,05 p>0,05 p<0,05 p>0,05
LDL- r=-0,36 r=0,04 r=0,34 r=-0,33
Cc p>0,05 p>0,05 p>0,05 p>0,05
CHL r=-0,09 r=-0,04 r=0,56 r=0,79
p>0,05 p>0,05 p=0,058 p<0,05
TG r=0,10 r=-0,42 r=-0,05 r=0,02
RA with AH, AO p>0,05 p>0,05 p>0,05 p>0,05
and DM 2 HDL- r=0,75 r=0,50 r=-0,69 r=0,40
C p<0,05 p<0,05 p<0,05 p>0,05
LDL- r=-0,11 r=-0,25 r=0,11 r=-0,17
C p>0,05 p>0,05 p>0,05 p>0,05

Note. TH - total cholesterol; TG — triacylglycerol; HDL/LDL cholesterol — cholesterol of high/low density lipo-
proteins; CRP - C-reactive protein; ACCP — antibodies to cyclic citrulline peptide; ET-1 - endothelin-1.

According to the correlation-regression analysis,  (r=0.47 p<0.05), and in patients with RA in combina-
we established a close relationship between the cyto-  tion with hypertension, AO, and diabetes 2, a direct re-
kine profile and the level of acute phase indicators in lationship between IL- 6 and ACCP (r=0.60 p=0.006).
RA patients with comorbid pathology (Table 4). Inpa-  An inverse correlation was established between IL-18
tients with RA, a close relationship of medium strength  and CRP in RA patients in combination with hyperten-
was found between the level of IL-10 and ACCP  sion, AO and diabetes 2 (r=-0.53 p<0.05) (Table 4).
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Table 4

Correlations of the cytokine profile with indicators of inflammation and endothelial dysfunction in patients with
RA depending on comorbid pathology

Pathology In- CRP ACCP ET-1 The total level o_f stable NO
dexes metabolites
DI-12 r=0,24 r=-0,18 r=-0,12 r=0,004
p>0,05 p>0,05 p>0,05 p>0,05
UI-18 r=-0,25 r=-0,02 r=-0,08 r=0,41
RA p>0,05 p>0,05 p>0,05 p>0,05
UI-10 r=-0,23 r=0,47 r=-0,23 r=0,10
p>0,05 p<0,05 p>0,05 p>0,05
16 r=0,21 r=0,25 r=0,32 r=0,09
p>0.05 p>0.05 p>0,05 p>0,05
DI-12 r=0,38 r=-0,02 r=-0,03 r=-0,13
p>0.05 p>0.05 p>0,05 p>0,05
DI-18 r=-0,49 r=-0,16 r=-0,33 r=0,71
B Wil A p>0.05 p>0.05 p>0,05 p>0,05
UI-10 r=-0,24 r=0,61 r=-0,35 r=0,57
p>0.05 p>0.05 p>0,05 p>0,05
U1-6 r=0,04 r=-0,20 r=0,46 r=-0,46
p>0,05 p>0,05 p>0,05 p>0,05
DI-12 r=-0,02 r=0,04 r=0,25 r=0,11
p>0,05 p>0,05 p>0,05 p>0,05
8 | 008 | p00s | p0os 10,05
: p>0, p=>0, p>0, p>0,
RAWIMARaNdAC 1=~ [ =021 | r=004 | r=021 =0,06
p>0,05 p>0,05 p<0,05 p>0,05
U1-6 r=0,05 r=-0,46 r=-0,13 r=0,07
p>0,05 p>0,05 p>0,05 p>0,05
U112 r=0,30 r=0,05 =-0,13 =-0,07
p>0,05 p>0,05 p>0,05 p>0,05
1-18 r=-0,53 r=0,13 r=-0,02 r=-0,01
RA with AH, AO and p<0,05 p>0,05 p>0,05 p>0,05
DM 2 U1-10 r=-0,18 r=0,47 r=-0,19 r=0,14
p>0,05 p<0,05 p>0,05 p>0,05
U1-6 r=0,06 r=0,60 r=-0,02 r=-0,03
p>0,05 p=0,01 p>0,05 p>0,05

Note. IL-interleukin; CRP—C-reactive protein; ACCP — antibodies to cyclic citrulline peptide; ET-1-endothelin-1.

Through correlation analysis, in patients with RA
with comorbid pathology, a close direct and inverse re-
lationship was established between: the level of IL-10
and ACCP (r=0.47 p<0.05), IL-6 and ACCP (r=0.60
p=0.006), IL-18 and CRP (r=-0.53 p<0.05), TH and sta-
ble NO metabolites (r=0.79 p<0.05), HDL cholesterol
and ET-1 (r =-0.69 p<0.05), HDL-C and CRP (r=0.75
p<0.05), HDL-C and ACCP (r=0.50 p<0.05), TH and
ET- 1 (r=0.56 p=0.058). Taking into account the poly-
morphic variants of the T-786C eNOS gene, a positive
and negative correlation was found between: CRP and
HDL cholesterol (r=0.56 p=0.005), IL-12 and ET-1
(r=0.53 p<0, 05), IL-10 and ACCP (r=0.41 p=0.05) in
TC-genotype carriers; TH and ACCP (r=-0.37 p=0.05)
in carriers of the TT genotype, TH and ET-1 (r=0.92
p<0.05), HDL C and ET-1 (r=0 .86 p<0.05), IL-18 and
CRP (r=-0.72; p<0.05), IL-10 and ET-1 (r=0.86
p<0.05) in carriers mutant CC genotype, which can be
explained by the strengthening of the systemic inflam-
matory response to "damage" and the mutually aggra-
vating effect of comorbid pathology on the course of
RA.

Conclusion. The obtained results indicate the
presence of correlations between indicators of systemic

inflammation, endothelial function and dyslipidemia in
RA patients with comorbid pathology, taking into ac-
count genetic predictors.
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AHoTanisa

VY cTarTi IpOBENCHO OLIHKY BIUTUBY ITEAArOTiYHOTO BUXOBaHHS Ha (JOpPMyBaHHS OCOOHMCTOCTI CTYACHTa-Me-
nuka. [lenaroriuHa Teopie € oMHUM 13 KpUTepiiB GpopMyBaHHS OCOOMCTOCTI OCOOJIMBO B MEPiOJ TUCTAHILIHHOTO
BHUXOBaHHA y CTYACHTIB MEIMKIB IIUIIXOM caMopeali3allii, cCaMOBHXOBaHHS, CAMOOIIHKH, TOIIIO, IO 1 € aKTyallb-
HHUM y CbOroZieHHI. Halioro MeToro cTaso npoBecTH aHali3 pO3BUTKY 0COOMCTOCTI, BCTAHOBHUTH POJIb I€1arOTi4HOT
Teopil y pO3BUTKY OCOOMCTOCTI CTyACHTa-MeINKa. B OCHOBY IOCTaBJICHOT METH HAMH 3aIPOMIOHOBAHO 2 €TalH
METOIOJIOTIYHOT0 OOTPYHTYBAHHS B SIKUX MEPIIUM €TAIIOM € BUCBITJICHHS OCOOUCTOCTI SIK TOHSTTS Ta ii 0co0IH-
BOCTI; APYTH eTal BKII04YaB B ceOe po30ip megaroriqHoi Teopii Ta ii posb y BUXoBaHi cTtyneHTa Mennka. O0rpy-
HTOBaHa Baroma poJib MeAaroriaHoi Teopii (BUXOBaHHS Ta MaicTepHOCTI) y (hOpMYyBaHHI OCOOUCTOCTI CTyACHTA
MEIUKa. 3‘$ICOBaHO, 110 MPOTATOM He,I[aFOFi‘IHOFO BUXOBAHHA CTYACHT-MCIUK 3JZ[O6YBa€ OCBiTy NIJIAXOM BUBUYCHHSA
HaBYaAJIbHUX TEM, BHACIIJIOK [[LOI'O OTPUMYE SIK 1 0COOMCTICHUI PO3BUTOK, TaK i HayKkoBuii. [1in BruiMBOM mexaro-
TiYHOrO BUXOBAHHS BHSBIIEHO BCEOIYHMI PO3BUTOK, CAMOBAOCKOHAJICHHS, IpaBUJIbHA CaMOOI_[iHKa, CaMOOCBiTa,
110 TaK HEOOXI1IHO JUIsl peati3allii MocTaBIeHOT METH Ta OCOOUCTICHOT'O PO3BUTKY B CYCIUILCTBI. BusiBieHo, 1o B
MepioJl HABYaHHSA CTYACHT - MEIUK KpaIlle pO3yMi€ CBOIO POJIb B CYCIUIBCTBI 1 y BUOOPI HABUAHHS, IO JJOITOMArae
HoMy HIBW/IIE Ta NpaBHibHIlLIEe chopMyBaTH cebe K «ocoOucTicTh». [TpaBUIbHUIN MiJXia BUKIaAa4a IPULIBHI-
nrye mporec GopMyBaHHS.

Abstract

The article evaluates the impact of pedagogical education on the formation of personality of a medical student.
Pedagogical theory is one of the criteria for the formation of personality, especially in the period of remote educa-
tion of students of physicians through self -realization, self -education, self -esteem, etc., which is relevant in the
present. Our purpose was to analyze the development of personality, to establish the role of pedagogical theory in
the development of personality of the student-medical. The basis of this goal we propose 2 stages of methodolog-
ical justification in which the first stage is the coverage of personality as a concept and its peculiarities; The second
stage included the analysis of pedagogical theory and its role in the raised student of the physician. The significant
role of pedagogical theory (education and skill) in the formation of a student's personality is justified. It was found
out that during pedagogical education the medical student receives education through the study of educational
topics, as a result, both personal development and scientific. Under the influence of pedagogical education, com-
prehensive development, self -improvement, proper self -esteem, self -education, which is so necessary for the
realization of the set goal and personal development in society were revealed. It is revealed that during the study
period, a student - a doctor understands his role in society and in the choice of learning, which helps him to form
himself as "personality" faster and more correctly. The correct approach of the teacher accelerates the formation
process.

KuarouoBi ciioBa:nenarorika, Teopis, 0COOUCTICTh, CTYJCHT, METHK.

Keywords: pedagogy, theory, personality, student, physician.
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The basis of personality development and for-
mation is based on various personal factors (intelli-
gence, responsibility, abstract, etc.) [1,4]. However,
these factors are formed during communication, in the
process of activity and self -development [13]. Peda-
gogical (educational) education has a significant impact
on the formation of personality, which is based on de-
velopmental training and introspection [15,18].

Teaching methods are related to the purpose of
learning, its content, the level of readiness of the sub-
ject for learning, the features of didactic tools, as well
as the time determined to study the educational mate-
rial. They are realized through a system of techniques
and means of educational activity.

The emergence of innovative learning technolo-
gies is determined by the processes of globalization, in-
tegration and intensification [19].

In his property, I. Dichkivska evaluates innova-
tive-pedagogical education as purposeful, systematic
and consistent introduction into practice of original, in-
novative methods, techniques of pedagogical actions
and means that cover a holistic educational process
from determining its purpose to expected results [6].

However, since the twentieth century. A person-
oriented learning process is only a learning system that
allows you to create a model for selecting and evaluat-
ing the content of learning.

The first to put forward the ideas of developmental
learning was Vygotsky L. Conclusion: "Any learning
can be considered as developed, but not always devel-
opmental learning is personality-oriented™ [14].

Modern studies of scientists are observing a posi-
tive tendency to combine various types of activity, the
use of forms and tools that are interesting to students
[17]. The study of different components of pedagogical
theory can be interrelated, which can save significantly
to organize time to organize game and learning activi-
ties and shorten the life of the desired result [2].

In Ukraine, this problem is addressed by many
well -known scientists. In particular, V. Onishchenko
repeatedly revealed the essence of pedagogy as a sci-
ence and art in the work of pedagogical theories. In his
articles, V. Onishchenko reveals pedagogical features
during the present. “Fundamental pedagogical ideas in
the affinity of categories and categorical structures of
philosophical and pedagogical nosology are able to the-
matize and conceptualize such FPT, which will be able
to facilitate the organization of the education-educa-
tion-education-training of personally-oriented integra-
tion. These theories should reveal a multidimensional
interaction between the subject of learning and the ed-
ucational system, designed to ensure the formation of
the subject (student, student, young person) of the nec-
essary general cultural, spiritual-intelligent, moral-spir-
itual, spiritual-aesthetic, psychophysical, psychophysi-
cal, psychophysical, psychophysical, psycho-aesthetic,
psycho-aesthetic, psycho-aesthetic, psycho-aesthetic
psychological professional neoplasms. The set of such
didactic cultural, spiritual and scientific-pedagogical
ideas and images is a conceptual model of training of
the future specialist and citizen of society -wrote in his
materials the author [11].

Equally skillfully and clearly covered his homes
about pedagogy and personality OV Vozniuk. In his
works, he revealed the problems of education (the sys-
tem of harmonious development of man; organization
of knowledge in the system of education: development
of universal "matrices of knowledge"; psychological
mechanism of decision -making and solving problems;
professional development of the personality of the
teacher; psychology of creativity and spirituality; as-
pects in pedagogy and psychology; postneoclassical
paradigm of art education; problems of inclusive edu-
cation; new paradigm of modeling and development of
the historical and pedagogical process; etc.) [4].

V. Kremen also revealed the foundations of peda-
gogical theory [9].

The purpose of the article is to analyze the devel-
opment of personality, to establish the role of pedagog-
ical theory in the development of the personality of the
student-medical.

Our task is to reveal all the features of pedagogical
education and its impact on the development of person-
ality.

Methodological justification. We have proposed
several degrees of assessment of the impact of peda-
gogical education on the individual and on its for-
mation.

The first stage of parsing the set tasks is the cov-
erage of personality as a concept and its peculiarities.
Consideration of the visuals of many scientists, both
domestic and foreign, allowed us to form a model of
modern personality, with which teachers meet daily. In
the concept of "personality” of a medical student, the
final is that she is a unique, individual and already
formed, structured personality, who comes to learning
to be aware, with his temperament, individual course of
thoughts and a sense of life credo. Such a person has a
choice for "inspired learning", or manifestation of "Le-
dar". Therefore, consideration of the concept of "per-
sonality" among medical students and the teacher is
very relevant.

The second stage included the analysis of peda-
gogical theory and its role in the raised student of the
physician. Pedagogical theory consisted of a combina-
tion of different methods of education and pedagogical
skills of teachers. The assessment of pedagogical skills
was evaluated by the approach of each teacher to
presentation of the material, encouragement of a medi-
cal student to cognitive action. The component of
which was methodological support (the use of visuali-
ties as a practical part, the use of schematic materials as
a theoretical part). Methods of the teacher's interactive
approach to the presentation of the material and encour-
agement for the analysis or comprehension of this edu-
cational material have been evaluated. As mentioned in
the first stage, that the "personality” of each student is
individual and temperamental, and the teacher's ap-
proach to the presentation of educational and scientific
material is very relevant and personal. Since the student
and the teacher have individual personal orientations,
the approach of everyone in the study of educational
material, understanding it and perception. Therefore,
for the teacher it is the main to find the "golden mean"
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of the student's perception in order to encourage him to
study educational and scientific material.

Results and discussions. Nowadays, in scientific
works, we find the concept of "personality”. It is used
in statements to students, students, etc. Despite gender
and age, we always characterize the personality of each
of us, taking into account the periods of development
of the individual (childhood, youth, parental, mature).
All these periods have a significant impact on person-
ality development and outlook. However, few people
also distinguish the student period, where each student
only begins to comprehend their actions in practice and
begins to adjust them in the future.

"Student" in Latin means "one who works hon-
estly", "one who wants knowledge".

According to the definition of AS Vlasenko, “stu-
dent body is a special social group, which is formed
from different social entities of society and is charac-
terized by special conditions of life, work, life, special
social behavior and psychology, for which acquisition
of knowledge and preparation of oneself for future
work in social production, science and culture It is the
main and mostly the only occupation. " [3].

An important feature of students is that active in-
teraction with different social formations of society, as
well as the specificity of education in a higher educa-
tion institution, create great opportunities for students
to communicate. Therefore, a rather high intensity of
communication is a specific feature of students. [7].

Psychologist Samarin Yu.A. highlights the contra-
dictions inherent in student age:

« socio-psychological (between the development
of the student's intellectual and physical forces and the
strict limit of time and economic opportunities to meet
increased needs);

* didactic (between the desire for independence in
the selection of knowledge and rather rigid forms and
methods of training a specialist of a certain profile);

* psychological and pedagogical (between a large
number of information that comes with different chan-
nels, expands students 'knowledge and lack of time, and
sometimes the desire of mental processing, which leads
to superficiality in knowledge and thinking and re-
quires special work of teachers to deepen students'
knowledge and skills) [9].

But each student should become a subject of his /
her scientific (educational) activity, skillfully master
this activity, master it, be capable of its implementation
and creative transformation.

A significant contribution to a student's subjectiv-
ity is its role in life, the ability to communicate and self
-consciousness. It allows the student to be a strategist
of his or her activities, set and adjust their goals, realize
motives, independently take actions and evaluate their
adequacy, "build" life plans.

The term begins to enter into pedagogical research
and pedagogical practice as determining the socially
valuable quality of personality, which must be formed
in the process of pedagogical interaction. The subjects
of the pedagogical process are students and teachers.

Psychological and pedagogical analysis of the
structure of the student's personality suggests about the

level of formation of his professional culture-the sys-
tem of values, which forms his inner world and acts as
a guide of behavior and formation of life and profes-
sional attitudes. [16].

Entering higher education institutions (institutions
of the 111-1V level of accreditation), each student has a
partially, or fully formed person with a clear or par-
tially, formed purpose (goals) and type of thinking.

Pedagogical theory includes a set of methods that
are necessary for the further formation of a student's
personality. One of the technologies of learning is an
interactive method in which a parsing of educational
material in small groups or pairs (cooperative training),
playing the situation according to the plan of analysis
of material (situational modeling), discussions or de-
bate (development of discussion issues) and by type of
"teaching" is used (collective-group learning) [14].

As you know, there are three stages of educational
activity-the basic, the basic and the final.

The basic stage includes the use of norms and prin-
ciples of morality (conversations in ethics, video tuto-
rials of correct behavior, etc.). The main stage is famil-
iarization with human and citizen rights (education, in-
trospection, etc.) through reading works of art, ethical
conversations, stories, exercises develop practical be-
havior skills in different activities. And the final stage -
about the rights of the student, reading fiction, conver-
sations about morality, etc. [8].

The combination of these stages enables the med-
ical student to better understand the educational (scien-
tific) material. These methods use visualization in the
form of audio and video presentations, photographic
materials and synchronous schematic reproduction of
nosology. This example in medicine is video materials
with stories about the patient's complaints, the history
of the disease, pathogenetic data of the disease. The use
of audio material in which the hearing perception of
various auscultative pathologies, which will be differ-
entiated from the norm, is also indistinguishable. This
study of the material will better understand the pathol-
ogy and evaluate its effect on the body-clinical course
of mild, moderate or severe severity. Audio material al-
ways presents auscultative changes in five points of
auscultation of the heart and the noise of pleural friction
and possible pathological rales. This method is very rel-
evant in the study of nosology in the period of distance
learning, as it is a practical part of occupation, which
helps to better understand auscultation in changes in
various pathologies and norm. The use of systemic
schematic methods in video materials will allow to bet-
ter understand the pathogenetic links of the disease and
their manifestation in laboratory and instrumental
methods of examination of the patient and to predict
possible complaints of the patient and changes in ob-
jective examination.

Proper presentation of the educational material to
the medical student will allow him to form the correct
conclusion (diagnosis). However, every student's psy-
chology is different and the perception of the material
will, of course, be different. As a result, it can be estab-
lished that pedagogical education includes a psycholog-
ical basis that can be a variety of mental phenomena



60

Znanstvena misel journal Ne78/2023

from the state of fear "before punishment for negli-
gence and a formal attitude to learning to deep satisfac-
tion and awareness of internal need for learning."

Having come to the universities, each student is an
individual, with a formed personality. However, the
pedagogical skills of teachers improve the personality
of the medical student through education for etiquette,
responsibility, self-realization, self-education, intro-
spection. It is this period that is the main one, since it is
at this time that the student-medical student inde-
pendently experiences his difficulties among the new
environment, adapts and becomes responsible for his
actions.

It is known that modern domestic pedagogical the-
ories are component in the development of students by
assessing student psychology. In recent years, the
moral and legal education of students, which shapes
their hard work and morality, increase self-esteem, self-
esteem, formation of norms for themselves and the abil-
ity to build a harmonious relationship with the environ-
ment.

Pedagogical theory is also considered as an area
that examines the general patterns of education and
means of solving pedagogical problems [12]; Studies
the laws of transferring social experience to the older
generations and active assimilation of this experience
younger ("General Pedagogy"). It is believed that the
subject of pedagogical theory is not only an analysis of
scientific views on the essence, tasks, content and
methods of education ("philosophy of education™), but
also the practice of education, education and education
itself [7].

Therefore, each teacher has its own approach to
presenting the educational material and explaining it
during the period of practical and seminars. In a medi-
cal university, the topic (pathology) is the first. It in-
cludes a survey of a medical student himself, his under-
standing of problems. Increased understanding of the
material the teacher complements the photo with mate-
rials that presents the appearance of the patient himself
(his skin manifestations-paint-skin (anemic syndrome),
yellowness of the skin and sclera (cholestatic syndrome
in hepatitis), etc.), his position (appearance "outside the
petition" - Bechtereyev, "Ulnarna deviation" - rheuma-
toid arthritis, etc.), its state of severity (in the supine
position - a serious condition of the course, in the sed-
entary and standing position - the average and mild
state of the course), etc. But the main thing is the proper
submission of the material by the teacher in order to at-
tract the attention of the medical student and to interest
him in the analysis of the educational material. In addi-
tion, the analysis of the material is well perceived and
with a video, which clearly and concise changes of the
above pathologies and their correct analysis in the path-
ogenesis of the disease are clearly and concisely pre-
sented. As practice shows, students not only enjoy this
kind of analysis of medical topics, but also better re-
member the disassembled material. With the help of
visualities, they are better oriented in diseases.

The use of the above interactive methods of sub-
mission of material will allow the student to "be as a

patient himself, to give correct explanations for com-
plaints of the disease and to explain his condition cor-
rect , for the analysis of educational material.

Assessing the personality of the medical student,
both subjectively and objectively, under the influence
of pedagogical education, it was found that each student
controls and corrects all the time. That is, the distribu-
tion of time in preparation for practical and seminars,
personal time for self -development and self -improve-
ment (favorite additional development (hobby) of a
person, not related to learning; formation of behavior
among classmates and classmates). This personality de-
velopment allows every medical student.

In addition to the pedagogical educational process,
the student-medical student receives education, through
the study of educational topics, as a result, he receives
both personal development and scientific. Therefore,
during the study, the medical student receives the foun-
dations of pedagogical theory - it is education, educa-
tion, training, development, self -education (independ-
ent processing of educational medical material and per-
forming independent work) and self -improvement
(favorite additional development (hobby)).

Conclusions. The formation of the personality of
the medical student depends directly on the pedagogi-
cal influence of the teacher (pedagogical theory). By
pedagogical influence, a student is formed self -esteem,
responsibility for obtaining education, which will allow
to further self -realize and achieve the set goals in the
medical sphere and not only. In addition, a medical stu-
dent is a person who, through education, formation of
ethical norms and, including self-realization, "creates”
an individual with the ability to behave with dignity
among classmates, classmates have become a society
as a whole.

Given the individuality of each medical student
and his psychological development, the influence of
pedagogical education and learning is perceived differ-
ently. Therefore, each student requires a special indi-
vidual approach to maximize the personality. The use
in the practice of pedagogical theory of different fea-
tures of teaching and taking into account the individual
capabilities of a medical student does not always man-
age to form as much as possible the personality of med-
ical direction, which is one of the issues of further re-
search.
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Professionally-oriented foreign language is a dis-
cipline taught in Almaty Management University
(Almau) in the 3" year of academic studies. Students
come to this course with a solid background in the Eng-
lish language, acquired in their first and second years,
having studied a course in General English and the ba-
sics of Academic writing.

Before starting the Professional course, students
are supposed to take the ELPT (English Language Pro-
ficiency Test) exam, and after successful completion of
it, they are allowed to enter the course. The test was
designed by the group of experienced teachers on the
basis of the lelts and First Certificate international ex-
ams. High-level students (Upper-Intermediate and
High Intermediate) are allowed to take the Profession-
ally-oriented Foreign language course.

First-year students enter the AlmaU having differ-
ent levels of the English language awareness, from El-
ementary to Upper-Intermediate; thus, not all students
are ready to go through the Professional English course
at the beginning of their 3 year as they do not meet the
requirements of the course. The course duration is one
semester, consequently, some students are able to join
the course in the second half of their 3 academic year
after they have improved their English language profi-
ciency level. Actually, students themselves are respon-
sible for achieving the level of a foreign language nec-
essary for studying in the third year of their bachelor
academic studies.

As a matter of fact, the overwhelming majority of
3rd-year students have equally good level of the English
language, so there is no division of people into groups
by a language awareness level.

Professionally-oriented Foreign Language course
is designed to develop key skills in Professional Eng-
lish of Management and Business related major disci-
plines forming communicative competences of stu-
dents in some spheres of business environment (Work
and motivation; Marketing; People management; Cus-
tomer service; IT; Cybersecurity, and some others); and
creating independent learners who take responsibility
for their learning situation. This can be reached due to
the interesting and well-organized content according to
the students’ needs and interests, and in accordance
with the course requirements. The continuous assess-
ment on the part of the teachers will encourage students
to be responsible for fulfilling the tasks regularly and
meeting the deadlines. A student-centered approach

used in teaching focuses on obtaining problem-solving
and thinking skills. The emphasis should be made on
creative learning process and learning environment that
will facilitate it for students to analyze and reflect upon
the process of learning and realizing the results they
have achieved.

The course is based on Business result Ul course-
book by Oxford University Press and another educa-
tional source Career paths by Express publishing. The
focus of the course is on the formation of writing and
speaking skills, and the use of language in a meaningful
and authentic context. The approach to working on lin-
guistic material is communicative. The course incorpo-
rates career-specific vocabulary and contexts that im-
merse students in the four key language components:
reading, listening, speaking and writing.

Among the learning outcomes of the course
can be mentioned the following:

e Gaining knowledge of special terminology in
different spheres of business activity, such as econom-
ics, finance, management and marketing;

e Deepening the understanding of global busi-
Ness processes;

e Learning main concepts of doing business in
English through developing certain abilities to act in
typical business situations;

e Mastering communication skills for meetings,
presentations, business communication and phone
calls;

e Application of various strategies and strategic
recommendations to solve the company's business is-
Sues;

e Ability to write official documents (CV,
Cover letter, Reports, etc.), and some others.

What are the features that make the Professional
course different from those we are used to teaching?

1. Due to the fact that we have students of differ-
ent specialties in academic groups (management and
marketing, accounting and audit, social sciences, hotel
management and catering business, IT and technical
support, and others), the professionally-oriented Eng-
lish course is subdivided into three main courses —
Management and Business, Social Sciences, Hotel and
Catering management, and Tourism.

2. The above-mentioned courses provide general
information and business terminology of business envi-
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ronment, and business skills to meet the needs of stu-
dents of all specialties in Professionally-oriented Eng-
lish language groups. For example, the course contains
not only general principles and basics of management
but also related to it topics, like creating a company
website taking into account the peculiarities of the Ka-
zakhstani context that is interesting and beneficial for
both marketeers and IT specialists.

3. As it was said before, the educational focus in
the 3-year program is on teaching and practicing pro-
ductive business skills, i.e. writing and speaking.

The course gives practice and consolidation of the
following business skills in writing and business com-
munication:

Writing

Students are able to:

- Describe a management style used in a company;
express their satisfaction/ dissatisfaction with working
conditions and suggest the ways to improve them talk-
ing about openness of the management, decision-mak-
ing process, authority and responsibility delegation,
control and assessment, etc.)

- Write an informational letter about the company
to send to prospective customers describing company’s
products, achievements and recent developments.

- Write impressive CV and Cover letter including
personal information, working experience/ responsibil-
ities, skills, recent accomplishments, etc.

- Write about how information technologies
change their company’s business; compare their busi-
ness without using IT and with.

- Write a letter to their partner to make a pro-
posal/counter proposal discussing the payment terms
and/or asking for a discount.

- Write a message to a shipping company applying
for information and rate quotation

- Make up SWOT/PEST analyses for a company

Speaking

SS are able to:

- Run a meeting as a chairperson, introduce the
topic and the agenda of the meeting; ask for the opinion
of the participants giving them the floor; summarize the
results and agreements achieved at the meeting

- Discuss the candidates for a position in a com-
pany focusing on their strengths and weaknesses, as
well as their personalities to make the right choice as
Head of the department

- Make a well-structured Power Point presentation
about the company/start up using the tools for linking
ideas and the techniques for attracting the attention of
the audience

- Negotiate a deal with a partner company on the
phone discussing the price, quantity and payment terms

- Conducting/participating in a job interview an-
swering different questions related to their area of busi-
ness and working experience

- Speak about risks the company may face divid-
ing them into 4 categories: political, economic, social
and cultural, technological (PEST analysis).

4. The system of assessment is also different
from a traditional one used at the University while
teaching General English, for example. The Profession-
ally-oriented English language intermediate (Midterm)
test score is the average score of 3-4 units’ assignments
covered during the period of academic studies, that is 7
-8 weeks.

In turn, tasks for individual units contain one writ-
ten and one oral task on the topic being covered. For
example,

We . Format of Assignments
eks | TopicModule | o s (SR{%ISR{))
Introduction to | Discussion/ Mini
19 the course giving presentation
Unit 1. First | presentation (Ex. 6, p.10)
impression ]
Writing a
34 Unit 2. Work | Discussion | CV/Cover letter.
& Motivation | /interviews | Speaking- a job
mterview

Picture 1(an excerpt from the author’s syllabus)

The scores for these tasks are added up and di-
vided by the number of tasks, which is the final Mid-
term score.

The advantage of this approach to assessing stu-
dents’ performance is, in our opinion, that a certain skill
is tested immediately after passing and practicing this
skill. The very fact that this grade is officially part of
the Midterm final score makes students take it more se-
riously. In this way, it is possible to avoid ignoring

some of the skills and business terminology for individ-
ual units when using a common test at the end of the
training period.

5. One of the main requirements for students'
course works is the use of the Kazakhstani context, i.e.
it should be, for example, an information letter adver-
tising a real Kazakh company achievements and recent
innovations, or a SWOT analysis of a business idea that
they propose to develop a real startup in the republic,
etc.
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6. Final projects after the completion of the
course should be again based on the local context and
include some of the following topics relating to differ-
ent areas of students’ specialization:

- Human resources management

- Production and Operations management

- People management (management styles)

- Business expansion/Mergers and acquisitions

- International marketing/Selling online/Brands

- Neuromarketing

- Logistics

- Cybersecurity

- IT and Technical support

- Raising capital and start-ups

- Business communication and negotiations.
Cross-cultural communication. (Doing business in Ka-
zakhstan), and others by students’ choice
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B craThe aHaMH3UPYIOTCA OCOOCHHOCTH CUCTEMBI BCTYIUTEIBHBIX 9K3aMEHOB B BBICIIINE yUeOHBIE 3aBEICHHS
KHP, paccMoTpeHBI IpeuMyIIecTBa U HEIOCTaTKH «Ta0Kao» ¢ TOUKH 3PEHHS PABHOTO CIIPABEIMBOIO JOCTYMA K
00pa30BaHHIO, BBISBJICHBI OCHOBHbBIE HANPaBJIeHHs pe(hOPMHUPOBAHHUS CUCTEMBI BCTYTUTEIbHBIX 9k3ameHoB B KHP
U CBSI3aHHBIE C HUIMHU M3MEHEHUS B COJIEPKAHUHU IIKOJIBHOTO 00pa30BaHusl.

Abstract

This article investigates a series of characteristics of China's National College Entrance Examination (NCEE),
commonly known as the Gaokao, involving the fairness of the Gaokao, the advantages, and disadvantages of the
Gaokao exam system. Besides, this research puts forward the reform orientation of the Gaokao and based on this,
makes recommendations for the development of China’s middle school education.

KiroueBble cjioBa: BCTYIIMTCJIbHBIC 5K3aMCHBI, CUCTEMA «T'd0Ka0», pe(l)OpMI/IpOBaHI/Ie CHCTCMbI 06pa30Ba-
HUs, CPpCAHAA MIKOJIa BEICIIIEH CTYIICHH, CHpaBe,I[J'II/IBHﬁ JAOCTYII K O6paBOBaHI/IIO.

Keywords: China's National College Entrance Examination (NCEE), the Gaokao exam system, reform of
education system, higher secondary school, fairness of the Gaokao.

BBenenne. 3a mocneqHUe UYeTHIPE IECATHIICTUS
Kuraii npo1mén cioHelil yTh OT JUKBUALUMHU HErpa-
MOTHOCTH 3HAYUTEIHHON YacTH HACEeNeHHs K co3ja-
HHIO OJTHOH 13 Hambosee 3(pPEeKTUBHBIX CHCTEM 00pa-
30BaHUs B Mupe. OO 3TOM CBHIETEIILCTBYIOT BBICOKHE
MeCTa KUTalCKUX YHUBEPCUTETOB B MUPOBBIX PEHTHH-
rax, pa3jIMuHble MEXIyHapoaHble ucciaenoanus. Tax,
B 2009 rogy mxonsHuku Illanxas BHepBble NPUHSIN
y4JacTHe B HCCIIeIOBAaHUN KadecTBa 00pa3oBaHUs HA OC-
HoBe Tecta PISA n moxaszanu HamBBICIINE PE3yIBTATHI
10 MaTEeMaTHYECKON TPaMOTHOCTH CO CPEAHNM OalsioM
600 (cpemuuii 6ay mo crpanam ODCP — 496) u cpen-

HUM Oayuiom 575 1o ecTeCTBEeHHOHAYYHOUW IpaMOTHO-
ctu (B ctpanax OOCP — 501). B 2012, 2015 u 2018
ronax KHP (ropox [llanxaif 1 Tpu NPOBHUHITNH) 3aHSI
MecTa B IEPBOM JECATKE C HE3HAYUTEIbHBIM OTPHIBOM
ot unepos [1].

Pesynprarel PISA HamissiHO IEMOHCTPUPYIOT, YTO
Kuraii B Hauase HOBOTO TBHICSYEICTHS IPEBPATHIICS B
CTpaHy, yCIICITHO MO/IEPHU3HMPYIOIIYI0 cucTeMy o0Opa-
30BaHMA, CTPaHy, KOTOPOU yHalloCh YBSA3aTh IIIO0ANb-
HBIE BBI30BHI U HAIIMOHAJIBHBIE OCOOEHHOCTH B MTPOEK-
TUPOBaHUU M peau3ay 00pa3oBareabHbIX pedopm.
OpnHako, SIBISSACH OMHOW M3 CaMbIX KOHKYPEHTHBIX B
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MHpE, KUTalCKas CHCTeMa OOpa3oBaHUS OIHOBpE-
MEHHO CYUTAETCsI U OJHOU M3 Hambolree MpoOIeMHBIX.
Psn mmpoko o6cykaaeMbIx B oOmiecTBe npodiaeM 00-
paszoBaHus (TIEperpy’KEHHOCTh LIKOJIBHBIX MPOTPaAMM,
OpPHEHTALMsI Ha OLEHKY, SK3aMEHbI, INOJyYeHHEe MIH-
TUIOMa, OTPaHMYEHBIH JOCTYI K Ka4eCTBEHHOMY 00pa-
30BaHUIO J€TeH TPYAOBBIX MHIPAHTOB M T.II.) Hamps-
MYIO CBSI3BIBAIOTCS C HEOOXOANMOCTHIO MOAEPHU3AIINI
CHCTEMBI BCTYNIUTEIBHBIX 9K3aMEHOB.
TocynapctBeHnHble 5k3amensl B Kurae tpaguum-
OHHO SIBIISIIOTCS HEOTHEMIIEMOW YacThIO CHCTEMBI 00-
pa3oBaHUs. MHOTOBEKOBAsI TPAAUIINS CONUATBHOTO OT-
6opa M KapbepHOTO NPOABIDKCHMS TPAXAaH, TEMOH-
CTPHUPYIOIIUX BBICOKHE pe3yabTarhl Ha
OO0IIeHAIIOHAJIBHBIX JK3aMEHax, IO CHX IMOp WrpaeT
B)XHYIO POJIb B XKHM3HU IpaxkaaH coBpemeHnoro KHP.

B umneparopckom Kutae xomsioit (£}/R) nasana Bos-

MO>KHOCTh COHCKATEISIM IOINAcTh B TOCYAAPCTBEHHBIIN
OrOpOKpaTHYEeCKHUi anmapar 1 oOecIieunBaia Coruab-
HyI0 MOOMJIBHOCTB TPaXKJIaH BJIOTh 10 Hadasia XX Beka
[2]. B Hacrosmee Bpems oOIIeHAI[MOHANbHBIE 3K3a-
MEHBI B CTpaHe NPOBOSTCS U1l 0TOOpa KaHAMIATOB Ha
pabouune MecTa B OpraHax rocy/lapCTBEHHOTO yIpaBJie-
HUS, TIOJUIMH, aTTeCTAllud COTPYAHHUKOB (HampuMep,
IIKOJIBHBIX MEJaroroB, IpernojaBaTenell yHHUBEpCUTe-
TOB, TEXHHYCCKHX pPAOOTHHKOB M T.II.), 3a4HCICHUS
aOUTYypHCHTOB B YHHUBEPCUTETHI U B PAZE APyTHX cdep.

Od¢unmansao B KHP emguHbIi oOmieHanmoHamb-
HBIIl BCTYITUTENBHBIN 3K3aMEeH B BBICIIUE YUEOHBIE 3a-

BelleHNs «raokaoy (B ) Owu1 BBejeH B 1952 romy. B

TONbl «KyJAbTypHOU peBomtonun» (1966-1976 romax)
BCTYNUTEJbHBIC YK3aMEHbI B y4eOHbIC 3aBE/ICHHSI MO/~
BEPraJINCh KPUTHKE, a 3a4MCIICHHIE OCYIECTBISUIOCH Ha
OCHOBE PEKOMEHIAIMI M XapaKTEpPHCTHK, IOATBEp-
JKJTAIOIIUX MONIUTHYECKYIO HAJICKHOCTh COMCKATeIeH.
OcHoBaHHasT Ha JK3aMEHaX CHCTeMa Iepexoja U3
KJlacca B KJIacc, U3 IIKOJIBI B BY3, C Kypca Ha Kypc OT-
MEHEHHas! BO BpeMs «KyJbTYPHOH PEBOJIIOINNY, ObliIa
BOCCTAHOBJICHA TOJIHKO TOCJIE Hauasla pean3aliiy mpo-
TpaMMBI «4eTeIpex MonepHusanuit» JIpH CsonnHa
(1977 ron), koTopast cTaja peuaruM GakTopoM 3Ko-
HOMHYECKOTO WM HHHOBALIMOHHOTO pa3BuTus Kwuras.
BosBpaiieHne «raokao» cTajgo BaKHBIM COI[HAIIBHO-
nomtraeckuM codsiteM B KHP u o3Hamenosaio co-
601 paBEeHCTBO BO3MOXXHOCTEH IOJIy4EHHS BBICIIETO
00pa3oBaHMs IS BCEX I'PYIIT HACEJICHUS, BKJIIOUAs! BBI-
IIyCKHUKOB CPEIHHX IIKOJ, KOTOPHIE B MEPUOJ «KYIIb-
TYPHOH PEBOJIIOIMMY OBLIM YIIEMJICHBI B IpaBax. JK-
3aMEHAIMOHHBIC BOTIPOCHI M 33/1aHHS COCTABIISIIA IIPO-
BUHIIMAJIbHBIE OPraHbl YIpaBIeHUs 00pa3oBaHHEM Ha
OCHOBE JICHCTBYIOIIHUX B PETHOHE YYEOHBIX MPOrpaMM
1 y4eOHHMKOB (CcolepkaHHe 3K3aMEHAI[OHHBIX TECTOB
W3HAYaJIbHO HE OBIJIO €OWHBIM ST BCEX PETHOHOB
ctpansl). [lomydeHHble Ha PK3aMeHax BBHICOKHE OaylIbl
MO3BOJIAIOT MOCTYIIUTH B MPECTHKHBIE TOCYIapCTBEH-
HBIE€ YHUBEPCHUTETHI, IOJyYUTh BEICOKO OILIAUUBAEMYIO
paboTy, a HeyJaua MpeaolNpeeisieT cephe3Hble orpa-
HUYEHUS B Oy/yIUX XM3HEHHBIX ITEPCIEKTUBAX.
Marepnaasl 1 MeTOABI / TeopeTHYeCKHe OcC-
HOBBI. B kuTaiickoii ucropuorpagum rocyaapcTBeH-
HBIE 3K3aMEHBI BCET/Ia PaCCMaTPUBAINCH KaK BaXKHBIHA

HHCTPYMEHT 00€CIIeUCHHsI ¥ TIOBBIIIICHHSI Ka9eCTBa 00-
pazoBanus [2, 3, 4]. OCOOEHHO OCTPBIM U IIHPOKO 00-
CYXJaeMbIM SBISIETCA BOIPOC COLUAIBHOW CIpaBef-
JMBOCTH, 00OECIICYeHUs] PaBHOTO JIOCTyIa K 00pa3oBa-
HUIO Y4Yall[UXCsl TOPOACKHUX U CEJIbCKUX pPaloHOB,
BBIITYCKHUKOB Pa3HbIX PETHOHOB M HAI[MOHAJIBHOCTEH
[2, 5, 6], uemecooOpa3HOCTH BBEACHUS Pa3HOOOPA3HBIX
JBroT ¥ npedepeHnuil Al pa3sHbIX KaTeropuid abury-
pueHToB [2, 5]. B paborax nccnenosareneii 'an JIu, JIn
O®sH, Kan Lyiinmua, Yxy HOncuas, A Csomun, 1O
KaiiBpup W Ap. MHPOKO IHCKYTHPYIOTCS IPOOIEMBI
pasaeneHus] BTOPOr0 KOMIOHEHTAa «TaoKao» Ha ryMma-
HUTAPHBIN M €CTECTBCHHOHAYIHBIH MPOQUIN U ITOCIIe-
JIOBaBILIEH 3a 3TUM IMPUHUUIIMAIBLHON INEpEeCTPOUKON
y4eOHBIX IUIAaHOB B CpeAHEH LIKose BBICHIEH CTYNEHU
[3,6,7,8,9, 10, 11]. B uentpe ucciaenoBaHuii mocie-
HUX JIET uAeu peopMHUPOBaHHUS CHCTEMBI BCTYIUTEIb-
HBIX 5K3aMEHOB, aHAJIU3UPYETCS OMBIT M TUIMYHBIC
npoOsieMbl  peOPMHUPOBaHUSI OLEHKH 00pa3oBaHUs
[12, 13, 14].

3a HECKONBbKO ACCATHICTHH CHCTEMa «TaoKao
npeTepnena cepbe3nble u3mMmeHeHnus u k 2014 rogy Bo
Beex perrnoHax KHP cnoxunace emuHooOpasHas, pery-
JaupyeMasi IEHTPOM MpOoLEeAypa BCTYNHTEIBHBIX 3K3a-
MEHOB B BBICIINE yucOHbIe 3aBereHus. [IpoBuHIMAb-
HbIE OpraHbl yHpaBlieHHs: 00pa3oBaHHEM OTpaHHYHBa-
JMCh B cBoboze orbopa coziepIKaHuUs
9K3aMEHAllMOHHBIX 3a/laHUM U TOpsIKa NPOBEACHUS
TECTOB, OBUI YTBEP)KIEH EIUHBIH TOCYAapCTBEHHBIN
mKoNbHBIN cTanaapt. CdopmupoBanachk equHas A
Bcell cTpaHbl Mozenb raokao «3+3». IlepBblil kommo-
HEHT COCTOMT M3 TECTOBBIX 3aJ@aHM MO TpEM 00s3a-
TENbHBIM JUCHHUIUIMHAM (KUTAHCKHUH SI3BIK, MaTrema-
THKa ¥ HTHOCTPaHHBIH 36K ). BTOpoif KOMITOHEHT — Te-
CTHPOBAHUE «KOMIUIEKCHBIX y4EOHBIX PE3yIbTaTOB) 110
TPEM MpeaMeTaM T'yMaHWTapHOTO IMKJA (IOJNTHKA,
UCTOpHS U Teorpadusi) UK 1Mo TpéM NperMeTam ecre-
CTBEHHOHAy4HOro IuKia (pu3uka, XuMus ¥ OHOJIO-
THUsl), B 3aBUCUMOCTH OT H30paHHOH CIerUalbHOCTH
wiu yHusepcuteta. I1o Bcell cTpaHe «raokao» IpoBO-
JIUTCSI B OJJHU U T€ )K€ JIHU, 9K3aMEH B 00LIeH CI0XKHO-
CTH ANMUTCA 9 4acoB B TeueHHHU 2-X AHeH. O0sa3aTelns-
HbI€ 5K3aMEHbl OLIEHWBAIOTCSI MaKcHUMalibHO 1o 150
0aJIOB KaXKAbli, TECTUPOBAaHNWE KOMIUIEKCHBIX y4eO-
HBIX pe3yasraroB o 100 6amroB kaxasiit Tect. toro
MaKCHMaJbHO MOXHO HaOpatb 750 OamioB. Pesymb-
TaThl «TA0KA0» JICHCTBUTEIILHBI B TEYEHHH OJTHOTO rojia
U B ciIydae HeyJa4u IpH MOCTYIUICHUN UX CIEIyeT Ie-
pecaaBaTb.

Bbuto CcOo3maHO YIOTHOMOUEHHOE TIOCYIapCTBEH-
HOE areHTCTBO, KOTOPOE pacipeaessieT COucKaTesne mo
KOJMYECTBY HAaOpaHHBIX MMH OajsioB Ha TPYIIBI U
OTIpeIeIIIeT BEIUINHY MPOXOIHBIX OAJIIOB IS pa3HBIX
YHHMBEPCHUTETOB B 3aBUCHMOCTH OT UX pelruHra. Bol-
ITyCKHHUKH ITOJIAI0T aHKETHI ¢ MH(OPMaIHel 0 IMYHOCT-
HBIX JOCTHXXCHUSX U MATHIO JKEIaeMbIMU YHUBEPCUTE-
TaMH U CHEIUAIbHOCTSIMH B PETUOHAIBHbIE OTAEICHUS
YIHOJIHOMOYEHHOTO TOCYIapCTBEHHOTO areHTCTBA, KO-
TOPOE CaMOCTOATENILHO HANPaBIISAET 3asBIECHUS TOCTY-
MAIOIMKUX W UX JaHHBIE B COOTBETCTBYIOIINE BY3BI CO-
IIACHO KBOTAM YHHBEPCHUTETOB M MOXKETAHUAM aOUTY-
PHEHTOB.
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Bru1 oTMEHEH BO3pacTHOM JTMMUT ISl IPOXOXKAe-
HUS Ta0Ka0, COCTABIISBIINKI 110 3TOTO 25 JIET U paspe-
LIEHO y4acTBOBaTb B 3K3aMEHE CEMEIHBIM MOJIOABIM
mofsaM. IIbITasice MakCUManbHO JOCTUYb COL[MATIBHOMN
CIPaBEATINBOCTH U ypPaBHATh BO3MOXHOCTH BBIITYCK-
HHUKOB Pa3HbIX PETMOHOB M HALIMOHAJIBHOCTEH MMHU-
crepctBo obOpazoBanuss KHP BBeno pasHooOpasHbie
JBrOTHl U TpedepeHn (B 00mIel CI0XKHOCTH ObLIN
BBeeHb! 11 BUIOB 00IIEHAIMOHAIBHBIX JIBTOT U 95 BU-
noB mpedepennnii). nsd BRIpaBHUBaHHUS CTapTOBBIX
MO3UIMH a0UTYPHEHTOB OBIIN yCTaHOBIICHBI HOTIOIHH-
TENbHbIE OAJUTBI IBYX THIIOB: KOMICHCHPYIOIINE — IS
yCTpaHEeHHs pa3HBIX (JOPM HEPaBEHCTBA, HATPUMED,
JUISL TIpeJICTaBUTENEH HAIMEHBIIMHCTB, XHUTeNeH Oen-
HBIX CEJIbCKUX PaliOHOB U IMOOIIPHUTENbHBIE (32 TOOE b
Ha pa3IMYHBIX IPOBHHLIMUAIBHBIX, HAalMOHAIBHBIX,
MEKIyHapOJHBIX YUEOHBIX M CIIOPTUBHBIX MEPOIPHS-
Tusix). Tak, ImpencTaBUTENSIM HAI[MOHAJIBHBIX MEHb-
IIMH, )KUTEJSIM SKOHOMUUECKH OTCTAJIBIX paiioHOB, Je-
TSIM BOCHHOCITy >Kamux n1obasisuiock 50 6amnos. [Tomy-
YHJIa pa3BUTHE CHCTEMa 00pa30BaTENIbHBIX KPEIUTOB U
Ipyrue (GopMbl TOIEPKKH TAIAHTINBBIX CTYICHTOB
— BBIXOALIEB U3 MaJIOOOECTICUCHHBIX CEMEH.

HecMmoTpst Ha NOCTOSHHOE CTPEMJICHHE IPaBH-
tenbcTBa KHP MopmepHM3upoBaTh cucTeMy BCTYNH-
TEJBHBIX 3K3aMEHOB U CeNIaTh €€ MaKCUMAaJbHO CIIpa-
BEJUIMBOM U PaBHOH I BCEX IPakJaH CTPaHbl, IIPO-
6nembl HakarumBaiuch U K 2014 romy Bo3HMKIA
HEOoOXOIMMOCTD B €€ pe()OPMUPOBAHHH.

Cepbe3HBIM BBI30BOM PAaBEHCTBY BO3MO)KHOCTEH
ABIAETCS TOT (DAKT, YTO IOPA3HUTEIBHBIC YCIIEXH B
cdepe obpazosanus B KHP coueratorcs ¢ coxpansio-
IIAMHUCS COLMATbHO-IKOHOMHUYECKUMH, KYJIbTYPHBIMHU
U reorpaMueCcKUMH pasIndisIMU B JOCTYTIE K 00pa3o-
BaHMIO M €r0 KauecTBE, B ONPEAEIIEMOM NPOBHHIIU-
aNbHBIMM OpraHaMH YIIPaBJIEHHS O0Opa3oBaHHEM CO-
JepXKaHWeM IIKONbHOTO oOpa3zoBaHusa. CpemHue
IIKOJIBI B 3HAUUTENBHOH CTENEeHH (UHAHCHPYIOTCS
MECTHBIMH OpTaHaMH YIIPaBJICHUS U, COOTBETCTBEHHO,
JKUTETH OCTHBIX CENbCKUX PalfOHOB UMEIOT XYK€ OCHA-
IIEHHbIE W YKOMIUICKTOBaHHbIe KBaJIH(UIMPOBAH-
HBIMHU Kajipamu y4yeOHbIe 3aBefeHusa. W XoTa rocymap-
CTBO IIBITAETCS UCIIPABUTD ITOJIOXKEHHE (PUHAHCOBBIMHU
BIIMBaHUSIMH W Pa3HOOOPA3HBIMH JILTOTaMH AJISI BBI-
IIyCKHHUKOB IIPOOJIeMa OCTaeTCs HEe PEIICHHOM.

JIuKBHIALMS KITIOYEBBIX IIKOJI U MOCIIE0BABIINE
3a 3TUM OTPAHUUYCHUS, CBSI3aHHBIE C BHIOOPOM poanTe-
JSIMH Y4eOHOTO 3aBEICHUs], C OIHON CTOPOHBI OBUTH
HarpaBJieHbl Ha 00eCIiedeHNe CIpaBeIMBOTO JOCTyIa
rpaxkJaH K o0pa3oBaHUIO, C APYTOi — CO3JaBalii ce-
PBE3HBIE TPOOIEMBI JETAM TPYIOBBIX MUTPAHTOB, TIPO-
KWBAIOLIMMHA BMECTE CO CBOMMH POIHUTEISIMHA HE IO
MECTy UX TIOCTOSIHHOH peecTpanuu. 3akoH 00 o0s3a-
TEJILHOM 0a30BOM 00pa30BaHUM 3alpellaeT He IPUHH-
MarTh TaKHMX J€TeH B IIKOJIBI M B3bIMATh C HUX OIUIATy 3a
oOyueHHe, OJHAKO Ha TaKHX JIeTeH BO3jaraerTcs psj
pacxonoB (yuyeOHMKH, opma, IKCKYPCHH H T.II.), KOTO-
PBIX JIMIIEHBI MeCTHBbIE MIKONbHUKH [14]. Kpome Toro,
coxpaHsroneecs TpeOOBaHNE K A0UTYpHEHTaM C/1aBaTh
«TaoKaoy MO MECTy O(QHUIMATbHOIN PETUCTPAIH POIHU-
TeJeH, B YCIIOBHSX, KOTZIAa COlepKaHHue MIKOJIFHOTO 00-
pa30BaHU B Pa3HBIX IPOBHHIMAX MOXET HMETh 3HAYH-

TENbHbIC PA3IHIHs, CO30AET CEPbE3HBIC TPYAHOCTH JIe-
TSIM MUTPAHTOB B [TOTyY€HUN Kau€CTBEHHOTO BBICIIIETO
oOpazoBanus. PopuTenyu WM BBIHYXIICHBI OCTaBIISAThH
CBOHUX JIeTell 10 MECTy peecTpalLuy, JIUIIas UX OINEeKH 1
BHUMaHHUs, WK Opath ¢ COOOM, UTO CHIYKAET UX LIAHCHI
YCHEIIHO cIaTh «raokao» [15].

OnHOM M3 IWHUPOKO 00CYXKNTAEMbIX B IeJarorunyie-
CKOM COO00IIIeCcTBE MPoOIeM sIBIsieTcs cuctema 3+3, rae
BTOpAasi 4acTh NIPEACTABIIET COOOH CyKYHMHOCTH TECTOB
nr00 MO eCTeCTBEHHOHAyYHBIM JIMOO MO0 TyMaHHTap-
HBIM IIpeaMeTaM. Takoe pasaeneHne ObII0 000CHOBAaHO
HEOOXOANMOCTBIO yUHUTHIBATh HMPHPOAHBIE HAKIOHHO-
CTH U TMOTPEOHOCTH y4aIUXCsl, BOBMOKHOCTBIO ONTH-
MU3UPOBaTh 0TOOP HanOoJIee TaJaHTIUBbIX BBITYCKHH-
KOB B BeJyII[le YHUBEPCUTETHI CTpaHsl! 3, 8]. Oxnako,
Ha NpakTHKe pa3jesicHHe Ha T'yMaHWUTapHbBIM U ecTe-
CTBEHHOHAYYHBIH NPO(UIN PUBENO K TPUHIUITNAAIb-
HOW TIepECTPOiiKe YUCOHBIX TUIAHOB B CPEIHEH IIKOJIE
BhIcIei crynenu. [Tocne pacnpenenenus yqammxcs Ha
TYMaHUTapHBI W €CTECTBEHHOHAYYHBIH MTOTOKH IS
MIEPBOTO PE3KO COKPAIAINCh YUeOHBIC Yachl, BBIIEIS-
eMble Ha M3yYCHHE €CTECTBEHHBIX AWCIHIUINH, a IJIS
BTOPOTO — I'yMaHHTapHBIX. Kpome Toro, HenpaBmisHO
BEIOpaB HaNpaBJIeHNE Ha HAYAJILHOM 3Tare 00y4eHUs B
CpelIHEH IIKoIE BBICIIEH CTYIIEHH, YUalUIiCs, Kak Ipa-
BIJIO, YK€ HE MOXKET €r0 IIOMEHSTh.

Emte B 2005 rofy sxcnept B 001acTH 00pa3oBaHUs
Uxy FOHCHHB BBIIBHHYJ MPEAJIOKECHHAE 00 HEOOXOIH-
MOCTH OTMEHMTH pa3/ielieHue TyMaHUTAPHBIX U ecTe-
CTBEHHBIX HayK Ha BCTYNHUTEJIBHBIX HIK3aMEHAX, 4TO
npuBeno K 10-7eTHUM ANCKycCHSM B 00pa3oBaTelb-
HOM coobmiecTBe. B neHTpe BHUMaHUS aKaAeMIIECKIX
1e0aToB HAXOAWINCH IUTIOCHI M MHHYCHI TIPOQMIN3a-
LY C TOYKH 3PEHUS IPHOOPETEHNS 3HAaHUH U pa3BUTHSA
ydamuxcs. B aprymeHTax «mpoTHB» IMOTYEPKHUBAIOCH,
YTO TaKoe pas/ielieHHe SIBISIETCS «PaKOBBIM 3a0oieBa-
HHEM» KHUTaHCKOro oOpa3zoBaHus [9] U MpOTHBOpPEUUT
[IEIOCTHOCTH 3HaHUIl, HE CHOCOOCTBYET pean3aliiuu
KaueCTBeHHOTO 0Opa3oBanus [4, 7, 10, 11, 16].

Kpome Toro, Takas cucrema NpoOTUBOPEUUT IIPUH-
LUITy CIPaBEJIMBOTO JOCTYyINa K BhICIIEMYy o0Opa3oBa-
HUIO ¥ OTPAHUYMBAET BO3MOKHOCTh T'YMaHUTApHEB I10-
Jy4nTh KaueCTBEHHOE 00pa3oBaHHE B BEIYIIHNX YHH-
BEepCUTETax CTpaHbl. MHOTME TOibl IOCIE Hadaia
peanu3anuyu MpOrpaMMBbl «UETHIPEX MOJAEPHHU3ALUID
Iou CsionnHa, ocoboe BHUMAaHHE YAENSAIOCH ITOII0-
TOBKE CIIEIIHAIHMCTOB JJIsl HPOMBIIIJIEHHOCTH U CTPOH-
TEeNbCTBA, PAa3BUBAINCH CIHELUAIM3UPOBAaHHBIC KOJIIe-
JOKH ¥ TIOCTETIEHHO OTCEKAJINCh MHOTHE CIIEI[HAIbHO-
CTH TYMaHHTApHOTO HAaNpaBJICHUS. DTO MPUBENO K
3HAYNTENFHON AUCIPONOPIUN MECT 10 CIEIHaIbHO-
CTSIM TYMaHUTapHOTO W TEXHUYECKOTO Ipodrureii. AHa-
JIM3 CTAaTUCTHYECKUX JAHBIX, C HENBI0 CONOCTABICHUS
BO3MOXKHOCTEH Pa3HBIX TPyl aOUTYPUEHTOB (I'yMaHH-
TapHOIO U €CTECTBEHHOHAYYHOI'0 HAlpaBIICHHs) B pa3-
HBIE TOZIbI ¥ B PA3HBIX PETHOHAX CTPaHbI MOKAa3all, YTO
CTY[CHTBI-€CTECTBEHHHUKU HMEIOT IOCTOSIHHOE IIpe-
HMMYIIECTBO NEpes CTyAeHTaMHU-I'YMaHUTapUsMU. ITO
MIPEUMYIIECTBO UMEET MOCTOSHHYIO TCHICHIIUIO K YCH-
JICHHIO, KOTZIa pedub HJET O BHICIINX YYeOHBIX 3aBeie-
HUSX mpoekTa «985» (39 yHHBEpCHUTETOB, BXOAAIINX B
MupoBsle peittunrn). Su Csonun, JIu @sn, [an Jln,
Wxoy @31 U Ip. NOAYEPKUBAIOT, YTO BEPOATHOCTH
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TOTO, YTO CTYAEHTHI TYMaHUTapHBIX HAyK OymyT moce-
IIaTh BBICIINE YIEOHBIC 3aBEICHNS, 0COOCHHO AIIUTHBIC
YHHUBEPCHUTETbI, HAMHOTO HHMXE, YEM Y CTYJCHTOB €CTe-
CTBEHHBIX Hayk [3, 11]. Ilocie oTMeHs! paszaeneHus Ha
TyMaHHUTapHBIE U €CTECTBEHHOHAYYHBIE AUCIIMIUINHEI B
npoBuHIMK WkenssH u ropoae lllanxae B 2018 romy
YpOBEHb IIPHEMa CTYJICHTOB T'yMaHUTapHOT'O HalpaBJie-
HUSl YBEJIMYUIICA, YTO CIOCOOCTBOBANO PAaCIIUPEHHIO
BO3MOXHOCTEH U TyMaHUTapHEB IONACTh B KITFOUE-
BbIC YHUBEPCUTETHI [5, 17].

B 2014 roxy lNocynapcreennstii Coper KHP m3nman
«MHuenus 00 yrmyonaeHun pedOopMBI CHCTEMBI CHCTEMEI
npremMa abuTyprueHToBY (Hanee « MHEHUS. ..»), peanu-
3auel KOTOphIX OBbLT 1aH CTapT HOBOMY BUTKY pedop-
MHUPOBaHHSI CHCTEMBI «raokao». Llenbio pedopmbl
CTaJI0 «IOCTPOEHHE COBPEMEHHOM CUCTEMBI BCTYIHU-
TENBHBIX 3K3aMCHOB C KHTalCKO# crerudukoit» [6],
KOTOpasi MpeAIonaraeT 3a4icieHdue B BY3bl CTPOTO B
COOTBETCTBHH C IOJIy4YEeHHBIMH aOUTypHUEeHTaMHu Oai-
JIaMH ¥ COCTOUT M3 TPEX B3aNMOCBSI3aHHBIX KOMIIOHECH-
TOB: 9K3aMEHBI, 00IIast OIleHKa JOCTKECHUH MOCTyIa-
I0IIeT0, MHOTOOOpasne (HopM 3adncIIeHus] aOUTypHEH-
TOB. B JOKyMeHTe CTpOro periaMeHTHpOBaIach
IpoLerypa HAYUCIICHHS TIOCTYTAIOIIUM JOTIOTHUTEIb-
HBIX 0aJuIOB, BBOAWJIOCH TOHATHE <JIMYHOCTHBIX JO-
CTIKEHHUH aOUTypHeHTa» (MOpaNbHbBII OOJUK, JOCTH-
JKeHHS B CIIOpPTE, aKTUBHOE y4acTHE B OOILIECTBEHHON
JKM3HUM T.II.), KOTOPbIE TOXE JOJDKHBI OBLIM YYHTHI-
BaTbCs MPH NMOCTYIUICHHH [6].

C nenpio obecredeHus: paBHOTO TOCTyMa K 00pa-
30BaHUIO YYAIIUXCS TOPOACKHUX U CEIbCKUX PAalOHOB,
BY3bl, PAacIOJIO)KEHHBIE B 3KOHOMHYECKH Pa3BUTHIX
palioHax 00s3aHBI pe3epBUPOBATH OONBIIEE YHCIO
MECT JUISl CTYACHTOB, 3apETHCTPHUPOBAHHBIX B CEIILCKUX
U OTJAJICHHBIX paiioHaX, a TaKXKe MyOIMIHO PaCKpHI-
Barh MH(popMarmro o Takux mecrax [12]. Tak, B 2016
roxy KBoTa i abutypueHToB u3 LlenTpansHoro u 3a-
MaJHOTO PETHMOHOB ObLTO yBenmueHa J0 210 TeIc. cTy-
JICHTOB. DTO MO3BOJINIIO TIOBBICUTH MIPEICTaBUTEIHECTBO
CTYICHTOB — BBIXOALIEB U3 KPECThSIHCKUX CEMEH B BY-
3ax Bcex Kareropuit Ha 23% mocpaBuenuio ¢ 2015 ro-
noM [18]. s obecrieueHns paBHOTO JAOCTyIa K BBIC-
meMy oOpa3oBaHMIO BBOJIWJIACH €IMHOOOpa3Has CH-
CTeMa «raokao», OOBIBIUIOCE O IIOCTENEHHOM
MIepexo/ie BCeX PErMOHOB HAa €IMHOE rOCyIapCTBEHHOE
tectupoBanue. Yxe 2015 romy 11 mpoBuHImA (C
HanboJiee HU3KUM YpOBHEM OOpa30BaHWUS) CTAJIU HC-
MOJIB30BaTh Pa3padOTaHHbIE MHUHHUCTEPCTBOM 00pa3o-
Banust KHP tectsr [5].

3HAYUTENFHO pPaCHIMPWIIaCh M  CaMOCTOSTEIb-
HOCTh YHHBEpPCHTETOB, B TOM YHCIIE M B BOIPOCE
Habopa CTYIEeHTOB. YHUBEPCUTETAM OBLIU MPEIOCTaB-
JICHBI KBOTHI Ul aOWUTYpHEHTOB, SIBISIOLINXCS PE3H-
JICHTaMH1 JJaHHBIX MYHHIUIIAINTETOB 110 00Jiee HU3KUM
GamaM, 4eM 11 abUTypHEHTOB U3 APYTHX MECT, BO3-
MOXXHOCTb IIPUHUMATh CTYJCHTOB Ha OCHOBE KOHTpAaK-
TOB C MPENIPHUATHIMHU-3aKa34HKaMH, CAMOCTOSTEILHO
MPOBOJUTH JOTOJIHUTENIFHBIE TECTHPOBAHUS C EIbIO
orbopa Hanbonee TaJaHTIMBBIX aOMTYpHEHTOB (B OcC-
HOBHOM 3TO aKTyaJIbHO JUIS TIPOBUHIUAIIBHBIX YHUBEP-
CUTETOB C HEBBICOKHUM pedtuHrom) [5]. OmHako, 3TH
HOBOBBEJICHUS TIPUBEIN K YCHJICHHIO HEPABHOTO IO-
cTynma K 0Opa30BaHHIO W MPEIOCTaBIIIM YYaIIUMCS

OONBIINX MEraroJIMCOB JIOTOIHUTEIbHBIE TIPEUMYIIIe-
crBa. Tak y crapmeknaccHukoB u3 [lekuna u llanxas
OBUTH CYILECTBEHHBIE NPEUMYIIECTBa MPH MOCTYILIE-
HUH B BBICIIHE yueOHbIe 3aBeIeHns O1aroaaps 0coObIM
KBOTaM Habopa, BHIJENSIEMBbIM JJIsl a0UTYPHUEHTOB pe-
3UJCHTOB MyHuIunaimreTos. Hanpumep, B 2017 romy
B IlexuHe Ha TeXHUUECKHE CIELUAIBHOCTU OBLIO BBI-
neneHo 1800 mect mus xureneit ctonuisl (U3 80 ThIC.
KaHAMOATOB), HO TOJHKO 38 MecT [UId MPOBHUHIUHU
Manpmys (13 660 THIC. KaHAUAATOB) [18].

Kpome Toro, 10noNHATENFHO BBOAUIIACH CHCTEMA
OLICHKH PE3yNbTaTOB BCTYIUTEIBHOIO DK3aMEHa B
CpeZHHE IIKOJBI BEICIIEH CTYNEHU U cpenHue npodec-
CHOHAJIbHBIE IIIKOJIBI IPEUMYIIIECTBEHHO Ha OCHOBE pe-
3yJAbTaTOB TECTHPOBAHMS aKaJeMHUYSCKUX 3HaHHUH
LIKOJIBHUKOB U MX JTMYHOCTHBIX JOCTIKeHHH. [Ipenmo-
Jarajoch CO3laHHe OTAENbHOW OT mpHemMa B Oaxa-
JaBpHaT SK3aMEHAIIMOHHON CHCTEMBI [l 0TOOpa y4a-
LIMXCSl B y4eOHBbIC 3aBENICHMsI CPEIHEr0 M BBICIIETO
mpo¢eCCHOHAIEHOTO 00pazoBaHus [6].

B «MHeHHsX...» yKa3bplBalOCh Ha HEIOMYCTH-
MOCTB B OyyIieM paHHeH MpoQHIN3aiy YIAIIIXCs 1
HEO0OXOANMOCTH KapJHHAIBHON IEPECTPONKH CHCTEMBI
raoKao M coIepskaHMs MIKOJIbHOTO oOpa3oBanus. [Ipu-
OPHUTETHON MENbI0 peOpMBI MIPOBO3MNIAINAIOCH BCE-
CTOpPOHHEE JINYHOCTHOE Pa3BUTHE YYall[XCs, Mpeno-
CTaBJIeHHE MM IIpaBa CBOOOIHO BHIOMpaTh yueOHBIE
HpEeIMEThI, He PUBS3BIBASCH K BEIOPaHOMY MPOHITIO.
C 9101 1ENBI0 MpeArnonaragock pegopMUpoOBaTh MO-
Jienb Taokao B «3+X», rie X — BapUaTHBHBIN KOMIIO-
HeHT. [lepedeHpb TeCTOB 1O BHIOOPY OBLT 3HAYUTEIHHO
pacIupeH, B TOM YHCIIE 32 CUET TAKUX NTPEIMETOB, KaK
My3bIKa, U300pa3uTEeIbHOE HCKYCCTBO, CIIOPT, TEXHO-
JOTMH. B TBOpYECKUX M CHIOPTUBHBIX By3axX JOMOIHH-
TENBHO OBUT BBEZECH 9K3aMEH IT0 CIIEILHATbHOCTH, KOTO-
pBIii craeTcs paHblie, yeM «raokao». I'opona Ilexun,
Tauzuss, [lanxait, [llenxens u npoBuHuuu L3sHCy,
Wxem3sH COBEPIICHCTBYIOT CHCTEMY I'aoKao, MpoBe-
PAIOT B CBOMX PETHOHAX 11E1€CO000Pa3HOCTh BBOJUMBIX
n3MeHeHull. Tak, B 9TMX peruoHax, ydamuecs MOIYT
BBIOMPATh COCTABIISIOIIME BTOPOTO KOMILJIEKCHOTO JK-
3aMeHa 0e3 ydeTa Crennaln3aliui U3 CeMH NPEeIMETOB
(ucTopwust, MONUTHKA, Teorpadus, GU3nNKa, XUMUs, OHO-
norusi, TexHonoruu). B Illanxae y BBITyCHHKOB €CTh
BO3MOXHOCTb C/IaBaTh TECTHI IO HHOCTPAHHOMY SI3BIKY
IBa pa3a (B KOHIIE IIEPBOTO M B KOHIIE BTOPOTO Ce-
MeCTpa) u BEIOpaTh Myqmuii pe3ymsrar [13].

PesyabTarsl un 00cy:xkaenue. B xone peanuzauuu
«MHeHuH...» cTajlo 0YEBUJIHO, YTO PEUIUThH BCE MPO-
0JIeMbl, CBSI3aHHBIE C CHCTEMOHN «TaoKao» He yaacTcs.
OOHoOBIIeHHs TpeOoBaja CHCTEMa IIKOJIBHOTO 00pa3o-
BaHUS, «3aBA3aHHOE» HAa BCTYNHTEIBHBIX dK3aMEHax
coxepkanue. K crnadge «raokaoy ydammecs U UX poIu-
TEJIM HAUUHAIOT TOTOBUTHLCS C MOMEHTA NTOCTYIICHUS B
HavyaJbHYIO IIKOJY, BEpHEE Jjaxke, C BBIOOpa KBapTHPbI
(B rocynapcTBEHHYIO HA4aJIbHYIO IIKOJY peOeHOK MO-
KET MONacTh TOJIBKO MO MECTY PErHCTPALlUH €r0 POAH-
Teneit). MI3BecTHO HEMaJIO MPUMEPOB, KOIZIAa POJUTEIIN
JIOUIKOJIbHUKOB, TEpNs OrPOMHBIE MaTepHallbHbIE
yOBITKH, MEHSUIM CBOM KBapTHPHI HA JXWIbE BOIU3U
NIPECTHXKHOM HayaJbHOM ILKOJIBI TOPA3l0 MEHBIIEE 110
miomaan (B OONBIIMX TOPOAax IleHa KBaJpaTHOTO
MeTpa B JOMax, pPACIOJOKEHHBIX BO3JIE XOPOIINX



68

Znanstvena misel journal Ne78/2023

IIKOJI, OOJIBIIIE YeM B MOJOOHBIX B COCEAHHUX paloHax
Ha HECKOJIBKO THICSAY JOJUIApOB). XOpoIas HadaabHas
IIKOJIa, OTPOMHOE KOJIMYECTBO JOIOIHHUTENIBHBIX 3aHs-
THH, yBecucroe MopTHOINO YCHEXOB MJIaJIIETo
IIKOJIbHUKA BO BCEBO3MOKHBIX COPEBHOBAHMSX M KOH-
Kypcax JaloT BO3MOXKHOCTB BbIOOpa 0a30Boii cpeqHeit
IIKOJIBI C BBICOKUM PEHTHHIOM U TIOBBIIIAIOT IIAHCHI Ha
MOCTYTIJIEHHE B XOPOLIYI0 OCHOBHYIO CPEAHIOIO IIIKOIY,
a 3HAUUT U yCICIIHYIO CIady «raokao» B OymayIeMm.

OOyuenne B OCHOBHOI cpenneil mkoine B KHP
npopoikaeTcs Tpu roga. [locie mepBbIX ABYX JIET y4a-
muecs caatoT 10 00A3aTenbHBIX BBITyCKHBIX 9K3aMEHa
10 BCEM OCHOBHBIM Y4€OHBIM IPEAMETaM U MOIYqatoT
arrectar 00 obpazoBanuu. [locieaHuii ron HallelleH He
Ha MOJy4eHHEe HOBBIX 3HaHWM, a Ha «HATACKHBaHHUE» K
cjaue «raokao». bynymuit abutypreHT BIOUpaeT npo-
¢uib By3a M 3aHUMAETCS TOJITOTOBKOM K BCTYIHTEINb-
HBIM 3K3aMeHaM. CorlacHO onpocaM CTyAEHTOB U Ipe-
nojiaBaresyiel KUTaliCKUX YHHUBEPCUTETOB, ATOT TOJI Ca-
MBI CIOXKHBIM, HalpsyKEHHBIM, MOJHBIA TPEBOI M
BOJHEHHWH meprop B ux ku3HH. C paHHEro yTpa 1o
MO3HETO BEYEepa M MPAKTHYECKH 0€3 BBIXOTHBIX
IIKOJTBHUKN OCCKOHEYHO ITOBTOPSIIOT yX€ BBIy4EHHOE
paHbIIIe, TPOXOIAT TPEHUPOBOYHBIE TECTHI, PEIIAIOT 3a-
nJaur. HUKakuxX yBiedeHWH MOMUMO y4eObl, HUKAKOTO
cBoOomgHOro BpemeHu. CHopT, My3bIKa, PHCOBAaHUE,
pa3BIeUEHHs], JaXKe COH — BCE JOJDKHO OTOITH Ha BTO-
poii miaH paau 3k3aMeHoB. O ICUXOIIOTHYECKOM KOM-
(dhopTe B TakoU CUTYaI[K HE MOKET OBITh U peun. 3ava-
CTYIO CTpaJaeT NCUXUYeCcKoe U (PU3nIecKoe COCTOsTHNE
JeTell — TOPTHUTCS 3peHHe, 00OCTPSIOTCA XPOHHUE-
cKue OONe3HH, CHIDKACTCsl IMMYHHTET.

ITo MHEHNIO KHTAMCKUX IIKOJBHUKOB U UX POAH-
TeINeH, yCIeHas ca4a «raokaoy sIBISIETCS MPaKTHIe-
CKH{ OCHOBOH MOCIEAYIOIIETO XXU3HEHHOTO ycrexa. [To-
3TOMY CllaTh 3K3aMeH 0oJiee BaXKHO, YeM OCMBICIEHHO
U KPUTUYECKH OCBOUTH U BBIPA0OTaTh HABBIKK €ro0
MIPaKTUYECKOro NMpUMEHEHHs. B pesynbrare y MHOTHX
yuamuxcs: arpoupyercs crocoOHOCTh K CaMOCTOsI-
TEJIbHOMY MBIIUICHUIO U MHUIMATUBHOCTh. Eciu BbI-
MyCKHUK TPOBAJIMBAET K3aMEH WM HaOupaeT Hemo-
CTaTOYHO 0aJUIOB JAJIS BCTYIUICHHS B JKEJNAaeMBIH yHU-
BEPCHUTET, OH UMEET MPaBO IPONTH MOBTOPHBIA Kypc
MOATrOTOBKU B 12 Kitacce cpeaHel MIKOJbI.

[MpuHOMOMANBEHBIM ~ OTIMYHEM  «TaoKao» O,
Hanpumep, poccuiickoro EI'D win ykpannckoro 3HO
SBJISIETCS TIOJTHOE OTCYTCTBHE «IEMOBEPCHID), «OTKPBI-
Toro 0aHKa 3aJaHUi» W KaKUX-THOO MaOIOHOB B CO-
JiepKaHUU. 3a7JaHus TO/1 OT T0Jja MEHSIOTCS IPHHLIUIIH-
aJbHO, OHU HE Tpe/ICKa3yeMBbl, U JJIs yCIexa Ha dK3a-
MeHe TpeOyeTcss BIaJeHHE BCEM MarepHajoM
nporpaMMbl. YTOOBI TPOWTH HWTOTOBBIA SK3aMeH,
HYXXHO 3HATh HE TONBKO IIKOJFHYIO MPOTPaMMy, HO U
MHOXKECTBO J€Tajlel, CBS3aHHBIX C Mpoueaypoil. B
CBSI3H C 9THM NOJy4YHJia pa3BUTHE CETh 00pa30BaTeIb-
HBIX OpPraHM3alMi, B TOM YHCIIE YaCTHBIX, CIICIHAJIN-
3UPYIOUIMXCS HA TMOATOTOBKE K «raokaoy, OONBIINM
CIIPOCOM  TOJIB3YIOTCSl CTYIACHTBHI W IIPENojaBaTeln
YHHUBEPCHUTETOB, UIKOJBbHBIC YUYHTENS, OKa3bIBAIOLINE
YCITyTH PETIETUTOPOB.

B oxta6pe 2020 roma IIK KIIK u I'ocynapcrsen-
He1id copetr KHP odurmansao o6rapogoBanu «O01Iyro
mporpaMMy yriyOiaeHuss pegopMbl CHUCTEMBI OICHKH

oOpa3oBanusi B HOBYIO 3py» (mamee «OOmas mpo-
rpaMma...»). «O0Imas mporpaMma...» BBIIBUTAET HO-
BYI0 KOHUEMIHUIO «YJIyYIIEHUs OLEHKH Pe3yJbTaToB,
yCUJIEHHsl IIpollecca OLEHKH, COBEPIIEHCTBOBaHME
KOMIUICKCHOH omleHKm» [19].

Konnenmus pedopmbl Obl1a Mpeonpe/iesicHa Bbi-
crymieHreM Cu [[3uHpnuHa Ha HaronansHOM KoH(e-
peHiuu o obpazosanuio B 2018 roxy, rae pykoBoau-
TEJIb TOCYIapCTBAa OTMETHII, 9TO pe(OPMHUPOBAHHIE CH-
CTeMBI 00pa30BaHUs, COBEPIICHCTBOBAHIE MEXaHN3Ma
CHCTEMBI «Ta0Ka0» JOIDKHO OBITH HAIpaBJICHO Ha TIpe-
OJIOJICHUE OPUCHTAIIMH Ha OIICHKY, IOJIyYEeHHE TONBKO
0aJUIOB, TONBKO AWITIIOMA, TOIBKO AUCCEPTAIHY, T.€. Ha
pEIIeHUE CTaphIX, TPAIUIMOHHBIX po0IeM 00pa3oBa-
Hus. Hago waumHate ¢ oOpatHoro. M3meHeHue cu-
CTEMBI «T'a0Kao» JIOJKHO MPUBECTH K MOAECPHU3AIUU
CHCTEMBI IIKOJILHOTO 00pa30BaHUsI BO MHOTOM OPHCH-
TUPOBAHHOM Ha cAavy SK3aMEHOB [5].

PykoBopsiiue opranbl 00pa30BaHUS BCEX YpPOB-
Hell TOJDKHBI pa3padoTaTh CHCTEMY OIICHUBAHHS [0-
IIKOJIEHBIX YUPEKISHUH ¥ KON (HadaIbHBIX, 0a30BBIX
CPEIHUX W BBHICIINX CPEIHUX), YHUBEPCHTETOB, YUeO-
HBIX OKPYTOB; IIKOJIBHBIX YUUTEICH U MperonaBarenei
VHHUBEPCHTETOB; COBEPIICHCTBOBATH CHCTEMY IOOIIIPE-
HUH pallOHOB, IIKOJ, YYUTEIbCKUX KOJUICKTHBOB 3a
JYYIIyI0 TOATOTOBKY Y4YaI[UXCS; KOHTPOJIHMPOBATH
STUKY MPENoAaBaHUs; KOHTPOIUPOBATh M MOOILIPSTH
NEeJ]aroroB; yCWINTh paboTy METOIMCTOB; MOOLIPSTH
HeJaroruueckue Kaapbl 3a Hay4yHbIE HCCIECIOBAaHUS.
YcoBepIIeHCTBOBaHAs CUCTEMAa OI[CHUBaHUS YUEHUKOB
U CTYICHTOB IIOJDKHA BKIIFOYATh OIIEHKY HpPaBCTBEH-
HOTO, (PM3UIECKOTO, ICTETHYECKOTO, H TPYAOBOTO BOC-
muTadnsi. «OOmas mporpamma...» IperycMaTpuBaeT
BBEJICHHE CTPOTHX CTAaHAAPTOB B 00pa30BaHHHU, H3MeE-
HEHHE COCPKaHMsI TECTOB C YIETOM KOMIIETCHTHOCT-
HOTO 00yYeHMsI, OpHEHTHPOBAaHUE TECTOB HE HA 3HAHUS
JUI TIOTMydeHus 0ajuloB, a HA YMEHHE HCIIOJIB30BATh
9TH 3HAHUS Ha npakTuke [18].

[To mueHuto aBTOopoB «OOIIEH MPOrpaMMBbD», TO-
CTPOEHHUE MHOTOMEPHOW CHCTEMBI OIICHMBAaHHS, MHO-
TOMEPHBIX KPUTEPUEB OIEHKU, KOTOPHIE OBl COOTBET-
CTBOBAJIM XapaKTEPUCTUKAM PA3IMUHbIX YUEOHBIX JHC-
OUIUTAH, Pa3IMYHBIX COCTABIIIIONINX COBPEMEHHON
00pa30BaHHOI U Pa3BUTON JIMIHOCTH — ITO TEOPETHIEC-
CKas ¥ MpaKTU4ecKas MmpodieMa MHPOBOTO 3HAYCHUS.
HeoOxomuMo OOHOBUTH METOOBl W HHCTPYMEHTHI
OIICHKH 00pa3oBaHMs, KaK OCHOBHOW WHCTPYMEHT
oOecriedeHnsT W TOBBINICHUS KadyecTBAaOOpa3OBaHUS.
OlieHKa JTI0OJDKHA OBITh 00OOCHOBAHHOM, aJIcKBaTHOH M
s¢dexTrBHON. MeTOAbI U MHCTPYMEHTBI OLIEHKH 00pa-
30BaHMS JOJKHBI OBITh U3MCHSIEMBIMHU, COOTBETCTBO-
BaTh MOTPEOHOCTSAM BPEMEHH, aIAITUPOBATHCS K H3Me-
HEHHSIM B OOIIECTBEHHOW JKHM3HHM, CHCTEMe 00pa3oBa-
HUS, PAa3BUTHUI0 HMHMOPMAIMOHHBIX TEXHOJOTHH,
MPOMBIIIJICHHOCTH. YIIyOaeHue pehopMbl OLICHKH 00-
pa30oBaHUsl BKIIIOYAET B ce0S MHOXKECTBO JJICMCHTOB,
TaKUX Kak UCTOPHsI, TOJUTHKA, SKOHOMHKA, KYJIbTypa,
HayKa ¥ TEXHUKa, BOBJICUEHUE Pa3IMYHBIX 3aUHTEPECO-
BaHHBIX CTOPOH [14].

CperncTBa MaccoBOH MH(OPMAIMN JOIKHBI aKTH-
BH3UPOBATh CBOM YCHWJIWS TIO PAa3bICHEHUIO WJCH De-
(hopMHPOBaHHUST CUCTEMBI BCTYMUTEIbHBIX YK3aMEHOB,
000CHOBAaTh OXXHIAHWSA TOCYHApCTBa M POAWTEIIEH,
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MIpUBJIEKaTh K pedopMe BHUMAHHE OOIICCTBEHHOCTH,
pacnopoCTpaHsTh YCHELHBIH ONBIT YU TUIUYHBIE NPO-
61embl pepopmbl onienkn obpaszosanust. [Ipexycmarpu-
BaeTCs CO3JaHHE CHCTEMbl HACTABHUUECTBA, KOHCYIIb-
TUPOBAaHUSI POAMUTENCH U YYUTENIEH, OXBAThIBAIOILCH
KaK TOpPOJICKUE, TaK U CeIbCKUe paioHsl [19].

3akirouenne. Takum 006pa3om, peopMUpOBaHHE
CUCTEMBI BCTYMUTENbHBIX 9K3aMEHOB BBIIILJIO Ha Kaye-
CTBEHHO HOBBII ypoBeHb. B mocneanee BpeMs B Hayd-
HBIX CTaThAX IIHUPOKO 00Ccykmaercs Bompoc « s koro
Y KaK BOCITUTHIBATH IKOJLHUKOB?» [12, 13, 14, 17]. Ot
OTBETA 3aBUCHUT 3aBHUCUT U COAEpPKAHHE TECTOB «Ta-
OKao» W cofiepkaHue o0ydeHus B mKoie. VizMeHmach
Y PUTOPHKA 00CYXJEHHUS POOIEMBI PABHOTO JOCTYIIA
K oOpa3oBanuto. HeiHelHss pedopma J0MKHA BBIATH
3a paMKH coluaibHOM npobnembl «PaBeHCTBO 00pa3o-
BaHUS JIJIsl pAaBEHCTBA» U OTPaXKaTh MOJXO] «PaBEHCTBO
oOpazoBaHus A1t 00pa3oBaHUs», T.6. paccMaTpUBaTh
npobiieMy paBeHCTBAa O0pa30BaHUSl KaK Ha3peBLIYIO
OCTPYI0 HEOOXOIUMOCTh PeaTi30BaTh HIear oopa3oBa-
HUSL.

Cnmcok urepatypsl

1. Kuraii PISA 3anmMaeT mepBoe MeCTo B MHpE
B JECSATKE, YTO MbI MPOMYCTHIU? [DIEKTPOHHBINA pe-
cypel: g3 — Pexum JOCTyIa:
http://www.sohu.com/a/245686070 100181643. —
Hara noctyna: 12.10.2019.

2. Jlu Illaomsit (Z=/DEY). Beicokue ycTpeme-
HUS U 3BOJIIOIUS raokao B TedeHuH 40 jeT mociue ero

BoccraHoBieHus (IREEE405E: 2{N5Ht) / n

[Taom»ii [nexTpornsii pecype]: EEFA — Pexum

JOCTyIa:
https://xueshu.baidu.com/usercenter/paper/show?pape
rid=142g02g0th0q0620kb3v0rv08n160556&site=xues
hu_se — Jlara mocryma: 22.02.2021.

3. Wxoy ®oit (JAFE). BerynmuTensHble SK3aMeHBI
B KOJUIEHX MO TI'yMMAHHTANBHBIM M €CTECTBEHHEIM

HayKaM M CIPaBEIIMBBIE BOZMOXHOCTH MOCTYIUICHHS
== 5. =

K BBICIIINE y4eOHbIe 3aBenenus (Jom HNXIE: 52X

B ESEFHENFNELRTF) /

[Pnexrponnsiii pecypc]: FIM— Pexum nocryma:

https://kns.cnki.net/kcms/detail/detail.aspx?dbcode=C
JFD&dbname=CJFDLAST2019&filename=HIGH201
903006&v=dg1dbCssK48WR%25mmd2BJmovnMtq
Qft0%25mmd2BwQI9bENIXRXqOcDpWDxWNeR6
8z5tsHE7qvY4Wq — [Hara noctyna: 12.02.2021.

4. Uxy Oucumb (A7KFHT). Pexomennyercs ot-

Uxoy Doit

MCHUTH CAa4y BCTYIUTECIBHBIX OK3aMCHOB B CPEIHIOIO
IIKOJTY U KOJUICIK OTACIIBHO 110 TYMAaHUTAPHBIM U €CTC-

creennsle Haykam (FEINEGEEHTSEEELSRD) /

Uy FOHCHHB [DneKTpoHHBIH pecype]: HENE —
Pexum JIOCTyTIA:
https://wenku.baidu.com/view/36¢59f6daal14431b90

d6c85ec3a87c241288all.html — Jlara nmoctyma:
12.02.2021.

5. Jlunp Xysitmun (PMRERES). BeecToponnee co-
neiicTBuE peopMe COmEePKAHU BCTYMUTENbHBIX K3~

meHoB B komemk (EHEEHESENABKEENEE
%ﬁﬁ?ﬁ%ﬁig) / JTunp XysiimH [ neKTpOHHBIH pe-

cypel: E0Rg— Pexum JOCTyMa:
https://kns.cnki.net/kems/detail/detail.aspx?dbcode=C
JFD&dbname=CJFDLAST2021&filename=KSYJ202
101001&v=7YRwhX8enY9qhgs2hJvrLo8zlo5c5Puuv
nxTweSUQ%25mmd2FddI1 BaoxZspNwlkigHQkix
— JHara noctyna: 02.02.2021.

6. Muenus o0 yrmyOmeHHH peOpMBI CHCTEMBI

npuema abutypuentos GRUHTATE BTN B
RERK) [Dnexrponnsiii pecype]: EFZBE — Pexum

JOCTyTIA: http://www.gov.cn/xinwen/2014-
09/04/content 2745653.htm — Jlata gocryma:
22.02.2021.

7. Kan llyiinun (FR225%). Pasnenenus rymaHu-
TapHBIX U €CTECTBEHHBIX HAYK HE JIOJDKHO OBITh B Cpea-
ueit mxone (BHFMERAE LTRSS R / Kan Lyiit-
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Wb0%25mmd2B — Jlata nocryma: 12.02.2021.

8. Xao Bemy (JB3M ). Juckyccus o parmo-
HANLHOCTU MPENOJABAHUs T'yMAHUTAPHBIX U ecTe-
creennbix Hayk (RPSHINMIEDREFIS IR AT
1) / Xao Beny [Dnexrponnsiii pecypc]: 1M — Pe-
HKIM JOCTyIa:
https://kns.cnki.net/kems/detail/detail.aspx?dbcode=C
JFD&dbname=CJFD2010&filename=KJJF201008006
&v=xCvp6WzBaovoTOUuMODaxErkTirgV4TbTFZ

GTM43DRuY SkdILP6%25mmd2BoUjRODjuBPVm
— Jara moctyna: 12.02.2021.

(RIKH).

HAyKH ¥ €CTECTBEHHBIE HAYKH: PaK KHTAiCKOro obpa-
soanus (IBEHS R FEZHBSESES) / Uxy IOscuHD

[Anexrponnsii pecype] : KM — Pexum nocryma:
https://kns.cnki.net/kems/detail/detail.aspx?dbcode=C
JFD&dbname=CJFD2004&filename=JYKY20041101
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12Kvkd9 — Mlara moctyma: 12.02.2021.

10. 1O Kaiigsnp (FFFX). Anamus usMeHeHus
BO3MOXHOCTEH MOCTYIUIEHHS KaHIMIATOB MOCIE 3a-

9. Uxy IOucuup I'ymanurapHsie

KpHITHA oTenenns uckycers u Haykn (BGENIEDE
BEEENFNSTNSD) / 10 Kaiigoub [Dnekrpon-

pecypcl: FIM — Pexum  joctyna:
https://kns.cnki.net/kems/detail/detail.aspx?dbcode=C
JFD&dbname=CJFDLAST2017&filename=LNSS201
705004&v=FDaEq8Ilmvk6J86aol0esGyrafj2kW7Mb

KsBOv4wr5a%25mmd2BDBA4CdpBBKdR99¢kLPB

d — Mara noctymna: 12.02.2021.

HBIH
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mmd2Fvt0KX07j1T31%25mmd2BWB3ng0%25mm
d2BHQuVxi%25mmd2BOHr6VCYqlITD — [lara no-
cryna: 12.02.2021.

12. 1lroit Usoubproans (EEHRTT). [punepxupaii-
TECh JHAJICKTHYECKOTO MBIIUICHUS, IPABHIBHOTO
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012004&v=nD4Pv1RH4k2Mxxj8NpgcOWdInS6Mqq
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noctyna: 22.02.2021.

13. Wxao YWxun, Ysn 1[3subKYHB, JIt0 JIU310aHb
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TEOPETHYECKOE UCCJIIEJOBAHHUE NIPOHECCA PA3PYHIIEHHUSA BO3JYIIHOI'O ITY3bIPS,
OI'PAHUYEHHOTI' O MIOBEPXHOCTBIO BOJIbl U CTEHKAMMU CYJOBOI'O TAHKA

Ilanazun A.H.
Jlynatickuti unemumym Hayuonanvroeo ynusepcumema “Ooecckas MOpckas akademus”’, KaHOUOam mexnuye-
CKUX HAYK, O0YeHm Kageopbl CYOOBbIX IHEPLEMULECKUX YCHAHOBOK U CUCEM, MEXAHUK Nepeo2o paspsod

THEORETICAL STUDY OF THE PROCESS OF DESTRUCTION OF AN AIR BUBBLE LIMITED BY
THE SURFACE OF WATER AND THE WALLS OF A SHIP TANK

Palagin A4.

Candidate of Technical Sciences, Associate Professor of the Department of Ship's Plants and Complexes Opera-
tion of the Danube Institute of the National University "Odessa Maritime Academy", marine engineer 1% class.
DOI: 10.5281/zen0d0.7980693

AHHOTAIHSA

B cratee PAaCCMOTPEHO TCOPECTUUCCKOC MOJACIUPOBAHUEC IMpoLECCa paspyUICHU MMapa3uTHOr0 BO3AYIIHOT'O
o0beMa BHYTPH 3aIOJHEHHOT0 BOJOH OatacTHOro TaHka. CaMbIM TIaBHBIM BOIIPOCOM IPU PELICHUH 3a]auH O
pa3pym€HUH MapasuTHOI'O BO3AYIIHOT'O ITy3bIPA BHYTPH 0aJJIACTHOT'O TaHKa SIBJISETCS CKOpPOCTb YMCHBIIICHUSA €TO
o0beMa IpH BO3JACHCTBUM HA HETO Pa3pyIIAOIINX CTPYH BO3IyXa MO TaBJICHUCM.

Bo BpEMs TCOPETUICCKUX I/ICCJ‘IGZ[OB&HI/If/i OCHOBHOM YHOop AcJaliCsa Ha MOJTYYCHUC Ka4YCCTBCHHBIX PE3YJIbTa-
TOB, OTpaXarOIIUX M3MCHCHUC OCHOBHBIX 3KCINIYyaTAallMOHHBIX XapPaKTCPUCTUK CyJaHAa HAa BOJHCHHU U JaHHBIX,
OITMCBIBAKOIIHX IMOBCACHHUEC IMAPa3uTHOIO ob0beMa BO3yXa B CYJHOM 0aJIJIaCTHOM TaHKE BO BpeMs IIponecca ero
JABWIKCHUS U pacliaZia Ha pAd MCIKUX BO3AYIITHBIX 00BEKTOB. EMOB.

Abstract

The article deals with the theoretical modeling of the process of destruction of the parasitic air volume inside
the ballast tank, which is filled with water. The most important issue in solving the problem of the destruction of
a parasitic air bubble inside a ballast tank is the rate of decrease in its volume when it is exposed to destructive air
jets under pressure. During theoretical studies, the main emphasis was on obtaining qualitative results that reflect
the change in the main operational characteristics of the vessel in waves and those data that describe the behavior
of the parasitic air volume in the ship's ballast tank during the process of its movement and decomposition into a
number of small air volumes.

KiroueBble ci10Ba: MOJETHPOBAHUE IPoIlecca, pa3pylIeHHs Tapa3uTHOTO BO3AYIIHOTO 00beMa, IByXdas-
HBIH (BOIO—BO3YIIHBIN) TIOTOK, BO3IAYIIHBIE CTPYH, YTOJ aTaKH.

Keywords: process modeling, parasitic air volume destruction, two-phase (water-air) flow, air jets, angle of
attack.

IIpu MOAEIMPOBAHUH TEOPETHUECKOTO MpoIecca
paspyimieHus: BO3AYIIHOTO 0O0beMa BHYTpU Oayact-
HOTO TaHKA C MaPa3UTHBIM BO3IYXOM HEBO3MOXKHO IO-
JIYYUTh TOYHBIC KOJIMYCCTBEHHBIC PE3y IbTaThl. DTa 3a-
Jada ycyryomsietcs (pakropamu, TAKUMH KakK OTCYT-
CTBHE TIOBTOPSEMOCTH pE3yJbTATOB B pealbHON
JKM3HH, 3aBUCUMOCTH Pa3pylICHUS OT I[1apaMeTpoOB
BOJIBI 1 HEBO3MOXXHOCTH 00pabOTKH OONBIIOTO KOIH-
YEeCTBA PACUETHBIX JIAHHBIX C TIOMOIIBIO COBPEMEHHBIX
BBIYHCIIMTENILHBIX KOMITIEKCOB. OIHAKO OCHOBHOI I1€-
JIbI0 TEOPETUYCCKUX HCCIICAOBAHHIA OBLIO MOJIyYCHUE
Ka4eCTBEHHBIX PE3YJIbTATOB, OTPAYKAIOIINX H3MCHECHUE
9KCIUTYyaTAI[HOHHBIX XapaKTEPUCTHK CYJHA Ha BOJIHE-

Huu. Taxoke ObUTM OMpesiesieHbl HOBBIE JAaHHBIE, OIHU-
CHIBAIOIIHE [TOBEJICHUE MTapa3suTHOTO BO3AYIIHOIO 00b-
eMa B CYJIHOM OaJIJTaCTHOM TaHKE BO BPEMsl JBHIKCHHUSI
Y pacrajia Ha MeJKUue 00ObEeMBI.

IMpu uccnenoBaHUU Ppa3pyLICHUS] TAPa3UTHOTO
BO3JIyIIHOTO IMy3bIpsi BHYTpU OAJUIACTHOIO TaHKa OC-
HOBHBIM BOIIPOCOM SIBIISIETCSI CKOPOCTh yMEHBIICHUS
ero oobeMa pu ACHCTBUU CTPYH BO3[yXa IO/ JaBJie-
HUeM. Pe3ynbTaThl 3THX UCCIIEIOBAHHUN TIPEICTABICHBI
Ha PHCYHKE |, rJie Ha OCHU OpIMHAT M300paKEeHbI 3Ha-
YeHUsT CyMMapHOTO 00beMa MMapa3sUTHOTO BO3IyXa B
poliecce pa3pylieHHs, a Ha OCH adCLUCC — BpeMs pa-
6ouero mporiecca.


https://doi.org/10.5281/zenodo.7980693
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Puc. 1. Ymenvuienue obwvema napazumno2o 6030yxa 68 6aIACMHOM MAHKe NPU 0AGIEeHUU YOAPHOU 8030YUHOU
cmpyu pastom Py = 0,3 MIla
1 — nauanvuwiii 06vem napazumnozo 6030yuiHo20 ny3vips 33 M,
2 — HauanbHLIll 06BEM NAPASUMHO20 6030YUIHO20 NY3bIps 27 M3,
3 — nauanvubvll 06bEM NAPAZUMHO20 6030YUIHO20 NY3bips 21 M,
4 — nauanvubll 06beM NAPAIUMHO20 6030YUIHO20 NY3bIps 18 m°

UYeThlpe KpUBBIX Ha rpaduke COOTBETCTBYIOT CO-
KpalllEHUIO HA4aJbHOTO BHEIIHEr0 KOHTYypa BO3AYIL-
HOTO My3BIps MOCTE pacrpe/esieH s Ha HECKOIBKO IIy-
3bIppKOB. Kaxknmast kpuBasi 0TOOpakaeT pe3yJIbTaThl
YHCICHHBIX 3KCIIEPUMEHTOB C Pa3sHBIMH HAaYaJIbHBIMHU
3HaUYCHMSAMH 00beMa Mapa3suTHOTO BO3JYLIHOTO IIy-
3bIpst: KpuBast | — 33 M3, kpuBas 2 — 27 M3, kpuBas 3 —
21 M3 u kpuBas 4 — 18 M3. Bo Bcex ciyyasx gaBieHue
YAApHOUM BO3IYIIHOW CTPYH, pa3pylUarolleil Iy3bIpb,
0CTaBaJIOCh HEU3MEHHBIM U cocTaBisuio 0,3 MITa.

PucyHok 1. neMoHCTpHUPYET yMEHbIIeHnE 00beMa
MapasuTHOTO BO3[yXa B Oa/ulaCTHOM TaHKE MOCpea-
CTBOM JIaBICHMS YJApHOM BO3AYIIHOM CTIPyH Ha
ypoBHe Pyn = 0,3 MIla. Ha rpaduke mokasaHo, 9To Bce
KPHUBBIE M3MEHSIOTCS] MPAKTHYECKH OJMHAKOBO, HaYHU-
Hasi ¢ MOMEHTa BpeMeHu oT 1,8 10 2,2 MUHYTBL. DTO
CBHJIETENILCTBYET 00 MACHTHYHOM XapaKTepe yMEHb-
IIEHUs BO3JYLIHOTO 00BbeMa, KOTOPBIH IPOHCXOIUT
OBICTPO M3-3a pa3pyIIEHNUS BO3AYIIHOTO ITy3bIps Ha MO-
BEPXHOCTH BOJbl. Ha 3TOM yuyacTke M3MeHEHMH Kpu-
BBIX MOXXHO TOBOPHUTH O CpabaTHIBaHHMH MeXaHU3Ma
MTHOBEHHOT'O M3MEHEHHs THAPOJIUHAMUYECKUX ITOKa-
3aTeneit mporecca koaebanus 1ByX(a3zHoro (BOJ0BO3-
JYIIHOTO) MOTOKA B 0aJUIaCTHOM TaHKE, YTO IPHUBOAUT
K JalbHeHIIeMy W3MEHEHHIO OCHOBHBIX PabouuXx Xa-
pakTepucTuk cygHa. C ceibMOi MUHYTHI CIEAyIOIIee
U3MEHEHUE BCEX YETBhIPEX KPHBBIX MOKA3bIBAET, YTO
MEXaHU3M DPa3pyMICHHUs BO3AYIIHOTO Iy3bIpS CTaHO-
BUTCSl OIMHAKOBBIM BO BCEX CIIyuyasiX, U BIIUSHUE

HayYalbHBIX Pa3MepoB IMy3bIps U MEXaHHU3Ma €r0 pa3py-
LIEHUS IEPECTAIOT ONPENENIATh XapaKTep ero JalbHen-
IEr0 Pa3pyLICHHUS.

CKOpOCTB pa3pylIeHUs Tapa3UTHOTO BO3AYIIHOIO
My3bIps B 0a/UTaCTHOM TaHKE 3aBHCHUT OT criocoba ¢op-
MHUPOBaHMS pa3pyLIAONINX €ro BO3AYIIHBIX CTPYH, a
rTyOMHa IPOHUKHOBEHMS CTPYH B BO3IYIIHBIA 00beM
U BOJLYy, @ TAK)KE CTENEHb MIPOJOKUTEIBHOCTH €€ BO3-
JeHCTBUS, ONPEEIAIOT JaJIbHEHIIINE TPOIECCHI TYpOy-
IU3allMy TPAHULBI pa3jena AByX cpel. B skcnepumen-
Tax M3y4yajd BIUSHHE YIAPHOTO JIABJIEHUS B BO3IYII-
HOW CTpye Ha CKOPOCTb paspyllIeHHs Napa3suTHOIO
BO3AYIIHOTO ITy3bIPs U MOTyYECHHBIE PE3yIbTaThl IIOKa-
3alli, YTO JaBICHUE YJAPHOU CTPYH BIHSET TOIBKO Ha
HaualbHBIA Mporecc paspymeHus my3sips. Ilocie
Ha4YaJbHbIX JBYX MHHYT MOCIIE I0Oa49H YJApPHOU CTPYH
MPOHUCXOHT PE3KOE YMEHbIICHNE 00heMa BO3AYIIIHOTO
ITy3bIpsl, @ HA BTOPOM CTaUM BIUSHUE BEIHUYHHBI 1aB-
JICHUsI TIEPEeCcTaeT CKa3bIBaThCs. B xozme pacuera cum-
TaJl HadyaJIbHBII 00bEM Mapa3uTHOTO IMy3bIPsl PABHBIM
33 M.

W3 3TuX NaHHBIX MOXKHO 3aK/IIOYUTH O BIUSHHUU
JABJICHUS yJIapHOW CTPYHM Ha MPOLIECC PA3pyIICHHS I1a-
Pa3sUTHOTO BO3JYLIHOTO ITy3bIpsl B OAJUIACTHOM TaHKe.
W3 ananu3a pacuyeTHBIX JaHHBIX, IPUBEICHHBIX HA PU-
CyHKax 1-2 , MOXKHO 3aKJIFOUUTh, YTO JaBJICHHUE yHap-
HOW CTpYyH BIMSIET TOJBKO HA HaYalbHYIO CTaUIO pa3-
PYILICHUS Mapa3sUTHOTO BO3AYIIHOTO MY3bIpA B Oai-
JIACTHOM TaHKe.
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Puc. 2. Bruanue éenuyunul 0agnenus yOapHot 6030YWHOU CMpYyU HA 8PpeMsl yMeHbUleHUs1 00beMa NApasumHo2o
6030yxa 6 b6anIacmHomM manke
1 — navanvuwiii 06vem napazummozo 6030yuiH020 ny3vips 33 mS;
2 — HauanbHLIll 06BEM NaAPaZUMHO20 6030YUIHO20 ny3vips 27 M,
3 — nauaneHLIll 06vEM NAPAZUMHO20 6030yUIHO20 ny3vips 21 M,
4 — nauanvublil 06veM NAPASUMHO20 6030YUIH020 NY3bips 18 M°

Kak nokazaHo Ha Bcex rpadukax, B TEICHHUE Iep-
BBIX JJByX MUHYT IIOCJI€ Ha4aja IoAa4 yIapHOH CTpyH
HaOoaeTcs pe3Koe yMEHBIIEHHE 00bheMa BO3YyII-
HOro ny3bipd. Ha BTOpol cTtaauu BiAMsHUE BEIUYUHbI
JIaBJICHMs IIEPECTAECT UMETh 3HAUCHHUE.

B nanHOM citydae, KOrja Ha4aJIbHBIA 00BEM BO3-
JlyXa yMEHbUIAeTCs, IPOUCXOAUT IPOLECC paclupesc-
JICHHUS HOBBIX JUCKPETHBIX 00EMOB BO3/TyXa, KOTOPHIE
3HAUUTEIBHO MEHBILE HAYalbHOIO ITIy3bIpbKa, IIPH
MEHBIINX 3Ha4eHHsAX AaBieHus. K mpumepy, Ha puc.
3.4 BUIHO, 4TO NPH 3HAYEHUH YCIOBHOTO BPEMEHHOIO
npejena, paBHOM 4,5 MHUHYTBI, U Pa3pyLICHHs BO3-
JYIIHBIX Iy3BIPHKOB TpeOyeTcsl MEHbIIee JIaBJICHuE —
He 0,5 Mlla, a 0,3 MIla.

B TeopetHueckux HcCIEOBaHUAX TaKXKE pac-
CMaTPUBAJIOCH BIMSIHUE YIUIa aTaku yJapHOU BO3/YyII-
HOM CTpyH Ha IIPOLECC pa3pyLUEHUs Napa3uTHOU BO3-
IyurHol kaBepHBI. OCHOBHBIM KpHUTEpHeM Oblia IIIOo-
manab (QPOHTAILHON MOBEPXHOCTH B3aUMOJIEHCTBUS
CTPYHU C IIPEJIEIOM Pa3JeJICHUsI MEKIY BO3yIIHbIM IIy-
3BIPEM M BOJIOM. DTa IIIOMaAb paccMaTpuBaiach B TOH
4acTH IPOCTPAHCTBA, B KOTOPYIO IEPEMECTUTCS IIO-
BEPXHOCTb BO3AYIIHOrO Iy3bIps yepe3 0,01 cexyHmpl,
OTCUYET U3MEHEHNUS YIJIa ATaKU CTPYU IIPOU3BOJUICA OT
€ro0 MMOJHOCTBIO BEPTUKAIBHOI'O MOJIOKEHHS. Y CTAHOB-
JICHO, YTO TIpH OoJiee OCTPOM YIIIy aTaku M OoJbIIeit
IUIOLIAM CTPYH IUIOLIA/lb B3aUMOJEHCTBUS yMEHbILIA-
ercs. [ToHsTHE TaKO MIIOIAaAY SBIISIETCS YCIOBHOM Be-
JIMYMHOM, IIOCKOJIBKY IIPM pa3[eJIeHUU HadajabHOI'o
BO3AYIIHOTO ITy3BIPsI Ha 00JI€e MEJNKHE ITOT HapaMmeTp

TIOCTOSTHHO MEHseTCsl. Pe3ynbTaTsl pacyera H3MEHEHUS
VIO N B3aMMOJCHCTBHS MTOKAa3aHbl HA PHCYHKE 3.,
IZie Ha OCH OPJHMHAT IOKa3aHo 0e3pa3MepHOE COOTHO-
HIEHHE TeKyIIeH My3bIpHON IIomaau ST K €ro Hayallb-
HOW momaau SH. Bce oToOpaskeHHBbIE JaHHBIE COOT-
BETCTBYIOT BEJTMUYMHAM

Bce nannsle, nmpeacTaBiIeHHbIe Ha TpaduKe, oTpa-
JKAIOT BEJIMYMHY IUIOIIAIN B3aUMOJICHCTBUSA, U3MEPEH-
HyI0 B MOMeHT BpeMmenH 0,1 cexyHz mocie Hadaia pas-
pYLIEHHS Mapa3uTHOTO BO3AyIIHOTO oObema. I'paduk
TIO3BOJISIET CIEIATh OJHO3HAYHBIH BBIBOA: KOTJa YIIIbI
aTaky BO3JYIIHOW CTPYH M3MEHSIOTCS B TUANa30HE OT
1 no 14 rpagycoB, BenMuuHa IUIOLIAJHM B3aUMOJEH-
CTBHS OCTAE€TCsl OYE€Hb BEICOKOM.

BzaumopeiicTBie MOBEpPXHOCTH BOJIBI B Oajutact-
HOM TaHKe C TIOBEPXHOCTHIO Mapa3UTHOTO BO3AYIIIHOTO
My3bIpS CHJIBHO 3aBHCUT OT CTENEHH TypOylIn3aIuu
NOBEPXHOCTH BOJbI. ECiM MOBEpXHOCTh BOABI 00Ja-
JIaeT BBICOKOI TypOYJIEHTHOCTBIO, TO I'MPOJMHAMUYE-
CKasi HEyCTOWYMBOCTH MPUBOAUT K Oonee 3¢ ¢exTus-
HOMY COKpAIIEHHI0O 00beMa Mapa3suTHON BO3AYIIHOMN
KaBEpHBI.

B xoze pacueToB ObLIO M3y4€HO U3MEHEHHUE TIIO-
[aJy TMONEPEYHOro CEYEHUs Mapa3UTHOIO BO3AYIL-
HOTO IIy3BIPsl CO BPEMEHEM €ro paspylieHus. PacueTsl
MIPOU3BOJUINCH AT IPSIMOYTOJIBHOTO MEJIEBOTO ceue-
HUS BO3IYIIHOTO My3BIpsS cO cTopoHaMu 4 1 | M cooT-
BETCTBEHHO U KpyTa ¢ pagumycom 3,192 m. Ucnons3o-
BaHWE 3TUX YHMCICHHBIX 3HAYEHWH B pacdeTax IO3BO-
JIFJIO TIOJYYHUTh COOTBETCTBYIOIIHNE PE3YIbTaTHI.
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Puc. 3 Bausnue yena amaku yoapHot cmpyu Ha nIOWaob 83auMo0eicmeus epanuybl pasoeia 6030yxa ¢ 60001 8
Momenm epemeru pashuili 0,1 cexyHOvl

3T0 NOKa3bIBaeT, KaK U3MEHAETCS MJIO0IAb B3au-
MOJAEHCTBUS MEXAY BO3JYXOM M BOJOW IIpU yIJax
aTaKkW yJapHo# cTpyu oT 1 1o 14 rpagycoB B MOMEHT
BpeMeHH, paBHoit 0,1 cexynasl. Ha pucynke 3 moka-
3aHO Oe3pa3MepHOe COOTHOIIEHHE TeKYIIeH IuTomann
BO3JYIIHOTO My3bIpsl ST K €ro UCXOJIHOM IIIOIagu SH
B 3aBHCHUMOCTH OT BPEMEHU PA3pyLICHHS BO3AYIIHOTO
My3bIps Ha MOBEPXHOCTU BOABL. [l BcexX pacdeToB
TOJIIIMHA BO3AYIIHOTO Iy3bIpst cocTaBisina 0,3 M, a
IUIOIA/Ab BO3YIIHOTO My3bIps CIy4alHO cOCTaBisuIa 4
M2. Pacder mponecca paspyleHHs BO3AYLIHOTO IIy-
3BIpsI IPOM3BOJMIICSA C IIaroM IO BPEMEHH, PaBHBIM
0,01 cexkynapl. Ha rpadukax mepBasi KpuBasi COOTBET-
CTBYET BO3AYIIHOMY ITy3BIpIO B (popMe KpyTa, a BTopast

B popme npsimoyronpHuka. Kak BuaHO Ha obenx rpa-
(uKax, OCHOBHOE yMEHbIIIEHHE 00beMa IMy3bIpsl IIPo-
ucxonut B niepBbie 0,1 cekyHbI pa3pyuieHns. ITo yka-
3BIBAET, YTO CKOPOCTh KOH(QMIYpalMy IUIOMAIH BO3-
OYUTHOTO Iy3bIpSA, HMEIOIIET0 HadalbHYI0 (opMy
nepecedeHust B Gpopme Kpyra jamubo NpsIMOYTOJIbHHKA,
cocrasisieT okono 0,25 cekyHIbl IPH €T0 pa3pyLICHUN.
OTO HMPOMCXOAUT TOrJa, KOrjaa yAapHas CTPys BOJIBI
MIPOXOJUT Yepe3 €€ TOJIIMHY U BBI3BIBAET TypOyim3a-
LUIO BCEHl MOBEPXHOCTHU Pa3jieNna BO3AyXa U BOJBL, BbI-
3bIBasi HEyCTOW4YMBOCTh Penes-Teinopa Brosib Beel
IIy3bIPHOU NOBEPXHOCTH.



Znanstvena misel journal Ne78/2023

75

Sm 4
SH
0,9

0,8
0,7
1
0,6
0,5
0,4
0,3
0,2

0,1

0
0 0,1 0,2 0,3 0,4

0,5 0,6 0,7 0,8 0,9 1, cex

Puc. 4 Cxopocmo usmenenus niowaou 6030YWHoO20 ny3vips
1 — navanvnas gopma cevenus 6 sude Kpyea,
2 — HauanvHas opma cevenus 8 sude NPAMOY2ONbHUKA

BeiBozibI IO IpoGIEMaTHKE BOIIpOCa:

1. Jins mody4eHUs UCXOJHBIX JAHHBIX O JIBUXKE-
HUHM BO3AYIIHOIO My3bIpS B >KUIKOCTH MOYHO BOC-
MOJb30BATECS JMHAMHYECKON TeOpHed, OCHOBaHHOMN
Ha ONpeAeNIeHUH NWHAMWYECKHX CHJI, BIMSIOMUX Ha
My3BIPb CO CTOPOHBI KUAKOCTH. COrjlacHO 3TOH Teo-
puM, Hapa3uTHBIE O0BEMBI BO3IyXa CKJIAJBIBAIOTCS
MPEUMYIIECTBEHHO HE B LIEHTPANbHON 30HE, a B yIJIO-
BBIX y4acTKaX OaJIaCTHBIX TAaHKOB.

2. Ccdepnueckas (hopma BO3LYLIHOTO IMy3bIps B
JKUJIKOCTH BO3MOKHA TOJNBKO MPH AuaMeTpe MeHee 18
MM. JI71st Iy3bIpei, Jale MMEIOIUX MeIy3010100Hy 10
CTPYKTYpY, YyCTaHOBIEHa (hopMyia, IO3BOJISIOMIAs
OIpENENUTh MUHUMAIBHYIO TOJIIIUHY BO3AYIIHOTO My~
3bIps, IOCJIE KOTOPOH MPOUCXOAMT €T0 paspyIllICHHE.

3. PazpaboTanHas MaTemaTHuecKasi MOJIENb U KO-
HEYHO-PA3HOCTHAS CXeMa €€ PELIeHHs MPEeAroaracT
MO/JICIUPOBAHMUE TPEX COCTABISAIOIIMX MTOTOKOB: pabo-
4yell yJlapHO! CTPyH BO3[yXa C IOBBILIEHHBIM JIaBJle-
HUEM, [BIXKYIIEHCS OT BEPXHEH CTEHKU TaHKa B
HaIlpaBJIeHUH TapasUTHOTO BO3AYIIHOTO 00beMa; BO3-
JYLIHOTO My3bIps, JBUTAIOIIEr0Cs B IPOU3BOJIIBEHOM IO-
PHU30HTAILHOM HANpaBJIEHUH BJOJb IOBEPXHOCTH
BO/JIBI; ¥ 0AJIACTHO BOZIBI B TAaHKE, KOTOPAs JIBUTAETCS
B HANpPaBJICHUU BEPXHEW CTEHKU TaHKA C BOJIHEHUEM
MOBEPXHOCTHOI'O CIIOS.

4. 3HauuTenbHOE M3MEHEHHE O0beMa MapasuT-
HOTO BO3/IyXa OT JIBYyX J0 TPeX C IMOJIOBHHOM pa3 cooT-
BETCTBYET BPEMEHHOMY AHara3zoHy ot 1,8 mo 2,2 mu-
HyT. [Tocie gero xapakTep yMEHBIIEHHUS apa3UTHOTO
BO3YIIHOTO ITy3bIPsi CTAHOBUTCSI HEM3MEHHBIM BHE 3a-
BHUCUMOCTH OT €T0 HCXOJHOTO 00BeMa, 3a 3TOT HEPUO
BPEMEHU MPOUCXOAUT U3MEHEHUE BCEX THAPOIUHAMHU-
YecKnX MoKazaTesnel mporecca KojeOaHus IByxdas-
HOTO (BOZHOBO3JYLIHOTO) TIOTOKa B OaljacTHOM
TaHKe, YTO NPUBOJUT K JalbHEHIIEMy U3MEHEHHUIO OC-
HOBHBIX pabOYHX XapaKTepPHCTHK CyIHA, TAKMX KaK €ro
OCTOMYMBOCTb, YOI HEKOHTPOIUPYEMOTO KPEHa U T.[.

5. CkopocCTh pa3pyIllieHHs NapasuTHOrO BO3AYIL-
HOTO ITy3bIps B 0AIJIACTHOM TaHKE 3aBUCHT OT criocoba
(opMHpPOBaHUS  paspyMIAONIMX €ro  BO3IYLIHBIX
cTpy#. [ myOnHa NPOHNKHOBEHHMS CTPYH B BO3YLIHYIO
KaBepHY U BOJY, a TAKXKE MPOIOJDKUTEIFHOCTh €€ BO3-
JICHCTBUSL OIpPENEIAIOT BCE IIPOLECCH JalbHEHIIEH
TypOyJIM3aliK TPaHULIBI pasjena AByX Cpell.

6. BozneiicTBre AaBieHus yIapHOH CTpYH Ha pas3-
pyLICHHE BO3AYIIHOTO Iy3bIpsS B 0ajUIaCTHOM TaHKE
HaOIr0aeTcst TOJIBKO Ha HaYalIbHOW CTAANH IIpolecca.
B Teuenne mepBBIX IBYX MHHYT HOCJHE BKIIOYEHUS
CTPYH IPOUCXOJUT OBICTPOE YMEHBIICHHE 00bEeMa BO3-
JYLIHOTO My3bIpbKa. [1o3xke, Ha BTOpOIl cTaauu, BiIns-
HUE JaBIICHNsI CTAHOBUTCS MeHee 3aMeTHbIM. Eciu st
pa3pyLIeHUs BO3AYIIHBIX ITy3bIPHKOB CHa4YaJIa HE00X0-
numo nasienue 0,5 MIla, To mocne 4,5 MUHYT TIOCIIe
BKJIIOYEHUS CTPYH ITO JJaBJICHHE MOXKET OBITh CHUKEHO
1o 0,3 MIla.

7. Ilpy U3MEHEHUU YIVIOB aTaku BO3IyLIHOH
ctpyu ot 1 110 14 rpaxycoB miormaab GpoHTaNbHOM HOo-
BEPXHOCTH, B3aUMOJIEUCTBYIOIIAs C IIPEIEIIOM pacipe-
JIENIEHHs MEX Ty BO3IYIIHBIM ITy3bIpEM M BOAOH, OCTa-
€TCsl BBICOKO.

8. HamnbomnpIee ymeHbleHHe 00beMa My3bIpsi BO
BpEMsI €r0 Pa3pyLIEHHUs IPOUCXOAUT MPUMEPHO Yepe3
0,25 cexyHmpl, Korjaa yaapHasl cTpysl BOJbI IPOXOIUT
Yyepe3 ero TOJIIIUHY, OSCIIOKOWUT BCIO Iy3BIPHYIO MO-
BEPXHOCTb M BBI3BIBAET HEYCTOMUMBOCTH Peines-Tei-
JI0pa BAOJb BCEH €ro NOBEPXHOCTH.
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B cratbe paccMaTpuBacTCs OJAUH MMOAXO0] 00BEKTUBHOTO OLICHUBAHUS YJIbTPAa3BYKOBOI'O UCCIICAOBaHUA, I
qgero npeajiara€Tcsa nakeT MPUKIAAHBIX IMTPOTrpaMM, UCTIOJIB3YIOIINUX COBPECMCHHEBIC I/IH(bOpMaHI/IOHHI)Ie TEXHOJIO-
r'uv, MaTeéMaTU4€CKUEC METOAbI, METO/IbI UCKYCCTBCHHOT'O MHTCIIJICKTA. HpennaraeTCH TpeXCTyneH4arass MoJ€CJb
MEIUITMHCKOHN THAarHOCTHKH ¥ BBOAUTCS MOHATHE IpeAuKTopa. OCHOBHAS I1eJIb Paclo3HaTh 3aMKHYThIe O€CCHMII-
TOMHBIE KOHTYpHl Ha CHMMKax Y3U, opranu3oBaTh MX MOHUTOpHHI. [loka3zaHO, YTO M3MEHEHHE OJHOTO W3
CBOMCTB MPEAUKTOPA TOBOPUT O HATMYUK BO3MOXKHOUM TUHAMUKH B 3TOI 00JIaCTH, KOTOpPask MOXKET ObITh HA4aJIOM
I1aTOJIOTHUH.

Abstract

The paper deals with one approach to the objective assessment of an ultrasound examination, for which an
application software suite using modern information technologies, mathematical methods, and artificial intelli-
gence methods is proposed. A three-stage model of medical diagnostics is proposed and the concept of a predictor
is introduced. The main aim of the study is to recognize closed asymptomatic contours in ultrasound images, to
organize their monitoring. It is shown that a change in one of the properties of the predictor indicates the presence
of possible dynamics in this area, which may be the onset of pathology.

KiroueBble ci10Ba: pacrio3HaBaHHe 00pa3oB, CHUMKH Y 3V, OuHapHast MOpGOIIOTHs, IPEIUKTOP, HaKeT IpH-
KJIaJHBIX ITPOTpaMM, HOBOOOpa30BaHue, 3aMKHYThIE KOHTYPBI.

Keywords: image recognition, ultrasound images, binary morphology, predictor, application software suite,
neoplasm, closed contours.

BBegenune. OqHUM U3 CIOKHEHIINX PA3/IEIOB HC-
KyccTBeHHOro uHreiutekra (M) sBusiercst pacrosna-
BaHMe 00pa3oB. B nocnenHee BpeMst MOSBHIINCH HHTE-
pecHbIe UCCIIEJOBAaHMS B PACIIO3HABAHUH PEYH U PYKO-
MHUCHBIX TEKCTOB, OTICYATKOB MajbIIeB, MHTCHCUBHO
pa3BuBaeTcs OMOMETpHs, MOyYeHBl HHTEPECHBIE pe-
3yJIBTATHI IO PACTIO3HABAHMIO IPaQUIECKUX H300paxKe-
Hu#l u T.4. Koraa roBopAr o Cl10KHOCTSX paclo3HaBa-

HUSI, UMEIOT B BUJTy KaK KOMITbIOTEPHBIE, TaK 1 YEJIOBE-
yeckue (akropsl. Bo Bcex aTHX 3amayax obpa3 pacrio-
3HABaeMOro OOBEKTa ONUChIBaeTcs HabOpoM HHQOP-
MaTHBHBIX CBOHCTB — caM OOBEKT MPEJCTaBISETCS KaK
Ha0Op €ro coCTaBIISIONINX, ITOCIIE YeTo IS €ro pacmo-
3HaBaHUs TPeOyeTCs] KOMIBIOTEpPHOE O0yUICHHE.

B mMeauiuae pacnosHaBaHue 00pa30B CTAHOBHUTCS
OJTHIM W3 TJIaBHBIX aTpHOYTOB Bpaya MPH IIOCTAHOBKE
auarHosa. M3BecTHO, 4TO COBpEMEHHAs! MEIUIIMHCKAs
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amnmapaTypa CErofHs HEOTheMIIEMasl 4YacTh B JANWAarHo-
ctuke. Hanpumep, npeactaButh cebe Xupypra WM OH-
KOJIOra, CTaBSILEro AMarHo3 MpU OTCYTCTBHU PEHTTe-
HOBCKHMX CHUMKOB, Kapauorpamm, Y3U, MPT u T.1.
npocto HeBo3MOXkHO. Tak, uccnenoanne CtaHpOpI-
ckoro yHueepcureta (CILHA), mpoBenenHoe B 2016
TOJy, BBIIBIJIO HCIIOJIb30BaHKE U MEPCIEKTUBBI HCKYC-
CTBEHHOTO MHTEJUICKTa B psijie o0nacTei, BKIroyas Te-
KyIee U OyIyIee COCTOSIHUE 30POBbS U MEIUIHMHBI.
B nanpHelinieM HCIONB30BaHHE MCKYCCTBEHHOTO MH-
TEIUIEKTa B MEIUIMHE JOJDKHO OCHOBBIBATHCS HA XKa-
n06ax TMalMeHTa, IUarHo3e M JedeHuH. Bpau ydact-
BYyeT B IIporiecce Kak Kyparop [1, ¢.78-93]. Hauboiee
0011e10CTYTHBIM ¥ MeHee Oe3BpeIHBIM CPe/in amnrapa-
Typsl cuntaercs Y3U. OmnpenencHue pa3mMepoB 00b-
€KTa NpH yJIbTPa3ByKOBOM MCCIEIOBAHUM - OJUH U3
Ba)XHBIX TOKa3zareneil oocnenoBanus. Ectb HopMbI Ha
pa3mep pa3HbIx oprano. [1o aToii npuunHe GnomMeTpust
Ba)KHa JUISl BBISBJICHUS! BPOXJICHHBIX U NPHOOpETEH-
HBIX M3MeHeHul opranoB. Ha Y3U BeiaBistoTcs cie-
JYIOIINE OCHOBHBIE NMATOJIOTHYECKHE TTPOIIECCHI:

- BOCIIAJINTENILHBIE MIPOLIECCHI;

- JIETeHePaTHBHO-TUCTPOPHUECKHE TTPOIIECCHI;

- TPaBMaTHYECKHE TIOBPEKIACHUS;

- HOBOOOpa30BaHUsL.

Bce Bompocsl mo pabote ¢ U300paKCHUAMH Jic-
JISITCS Ha TpH Kiacca [2, 130-132]:

- [Ipo6iemMbl ¢ 00pabOTKOI H300paKEHUIT;

- [Ipo6niemsl aHaIM3a H300paskeHHH;

- [IpoGnembl cuHTE3a H300paKEHUIA.

[pob6nemsr a1t paboTH ¢ U300paKCHUIMH OTHO-
ciATCA K ONHOMY M3 3THX TpeX KiaccoB. ['paHHUIEI
MEXIy aHATU30M # 00paboTKOW W300paKeHWH He
SCHBI. B CBSI3M C 3THM aBTOPHI MIPEAJIATAIOT PA3CIUTh
STH TMPOOJNIeMBl HA HU3KWHA, CPEOHUH W BBICOKHA
ypoBHHU [3, c¢.110-114]. HuzkoypoBHEBBIE NPOLECCHI
BKIIIOYAIOT MPUMUTHBHBIE 3a7a4d  (yMEHBIICHHUE
IIyma, IOBBIIIEHHE KOHTPAaCTHOCTH U T. A.). Ha aTom
YpOBHE NPOLIECC OMHICHIBACTCS KaK Ha BXOJE, TaK U Ha
BbIxoJie. K mpoMexyTouHBIM BONIpOCaM OTHOCSITCA TO-
aydyeHrne uHGOPMAIMK M3 OMHCAHUS, MOJ00p 00BEK-
TOB. [Ipo6eMBI BBICOKOTO YPOBHS - 3TO paclo3HaBa-
HHUEe 00BEKTOB 10 M300pakeHN0. Heobxoammo pasne-
JMTH N300pakeHHEe Ha BOIPOCHI aHAJIN3a U 00pabOTKH.
Ota 1mocie0BaTeNbHOCTh MOXKET BapbUPOBATHCS B 3a-
BHUCHMOCTH OT TIPOOJIEMBI.

[ocTranoBka 3agaun. PacriosHaBanne n3odpake-
HUuM cHUMKOB Y3U nouTu Bo BceX MEIUIIMHCKUX YUpe-
JKACHUSIX BCE €IIe OCTaeTcs B BEIECHHM Bpaya-y3UCTa,
TO €CThb pPAcllO3HABAaHME M HAEHTH(UKALUI 00BeK-
THUBHO TIOJIyY€HHBIX H300pakKeHUI HOCAT CyOBEKTHB-
HBII XapakTep, YTO WHOTIa IPUBOAUT K HETOYHOCTSIM,
KOTOPBIE B CBOO OYEpE/Ib MOTYT CTAaTh IPUINHON OIIH-
6ouHoro amarHosa. CyObeKTHBHOCTh TPAKTOBKH CBS-
3aHa C >KUBBIM YE€JI0BEKOM, TO €CTh 3/1€Chb MOTYT MpH-
CYTCTBOBATh TaKHe HeKellaTelbHble (paKThl Kak ycra-
JIOCTb, HEBHUMATENBHOCTD, paccesHHOCTb,
3pUTEIbHEIN 00MaH U T.1. [4, ¢.606-609]. CuMIToMBI
HOBOOOpa3zoBaHuii Ha Y3 He cToib criennpUIHbI, HO
MMEIOT Pa3HbI XapakTep, HalpuMep,

- TI0 paclpeleNeHuIo: o4aroBble, aAnpy3HBIE
(KOMOMHHMPOBAaHHBIE Y3IIbI, TPAHUIIBI KOTOPHIX HEBO3-
MOJKHO TIOJTHOCTBIO MJIM TOYHO OTPEAEIINTH);

- IO CTPYKType: OJHOPOIHBIE, HEOJHOPOIHBIC
(TMCTO3, KaIbIIMHO3, KAPUEC | IP.);

- 10 KOHTYpY: TIJIajJIKMe, WHKAICYJIHpOBaHHBIC,
c1abo MPOPUCOBaHHBIE C NMPH3HAKAMH WHBa3HH, CMe-
LIIaHHEIE.

bonee kpymnHble HOBOOOPAa30BaHUS OTIMYAIOTCS
10 CIEAYIOIIUM, JAOCTaTOYHO XapaKTepHBIM IPHU3HA-
Kam:

- MECTHBIH WK OOIIHI pOCT Tena;

- KOHTYp TeJla He IpsSMON;

- CMEIICHNE BHYTPEHHUX KOHCTPYKIINH;

- CyXCEHHE COCYIOB.

OCHOBBIBAsICH Ha KIIMHUYIECKOM OTIBITE U BBIICH3-
JI0)KEHHOM, OOHapy»eHue OOJIbIIHNX OITyX0JIei U HOBO-
00pa3oBaHUil PH YJIETPa3BYKOBOW ANArHOCTHKE IpaK-
TUYECKU HE MPEACTaBISAET CI0XKHOCTU. OJHAKO CBOE-
BPEMCHHOE OOHApy)XCHHEC HEOONBIIUX  (MaJbIX)
OITyXOJIeH, BaXKHBIX ISl AMATHOCTHKH, U HAaOIOJICHUE
32 HUMH B TE€UCHHE OIPEAEICHHOTO NEePUOoia BPEMEHU
MOJKET MPEIOTBPATUTH CEPhE3HBIC MOCIEACTBUS B Oy-
IOymeM. B 3ToM OTHOIIEHHMM BaXKHa YJIbTPa3ByKOBas
JVarHOCTHKAa KaK METOJ HCCIEeNOBaHMA s nudde-
peHImanuu HeOoNMbpIIMX omyxonei. OgHako oOHapy-
JKCHHE MENKHX (10 2 MM) HOBOOOpA30BaHUH MPHU yIIb-
TPa3ByKOBOM HCCJIEIOBAHMH HHOTIa MOXKET OBITH YITy-
HICHO U3 BU/Y M3-32 CYOBEKTUBHBIX (haKTOPOB [5, ¢.23-
30]. UroOsl y4yecTb 3TOT (aKTOp, pEKOMEHIyeTCs UC-
HOJIb30BaTh MH(GOPMAIIOHHBIE TEXHOJIOTHU U MPEIo-
CTaBUTH Bpauy JONOJIHUTENBHBIE CPEICTBA 00CIEeI0Ba-
HUsL. MUHHUMAaITbHBIE pa3Mephl OIyXO0JIM MOJIOUHOH JKe-
ne3sl, BunuMble Y3U (mipu OIaronpusaTHEIX YCIOBHUX)
cocraBisiioT 4-5MM. Ho maxe mpu Oompmmx pazMepax
ONYyXOJIEBBIM y3€1 MpH BBIPAXKEHHON >KeIe3UCTON
TKaHM HE BCerjJa BHICH. A MHHHMAIBHBIC pa3Mepbl
OITyXOJIeH B IOYKe, IPU KOTOPOH ee yaaeTcs: BU3yallu-
3upoBaTh 10-15mmMm [6, ¢.194-198]. ABTOpEI B [7, ¢.201-
206] mpeanmaraloT METO ISl OIpEAeTCHUs 3JI0Kade-
CTBEHHOW OIyXOJIM MAapEHXUMBI MTOYKH, HO OTMEYAIOT
HHU3KYI0 2Q(EeKTUBHOCT pacrio3HaBaHKs HOBOOOpa3o-
BaHU, BEeIWYMHA KOTOPHIX MeHee 1,5cM. YibpTpasBy-
KOBasi KOMIIbIOTEpHasi ToMorpadus umeeT OoJblIOoe
3Ha4YeHHE B PaHHEM BBISBJICHUM PEIMIMBOB PakKa LIH-
TOBU/IHOH >KeJie3bl, HO MUHUMAJIbHBIN pa3mMep HOBOOO-
pazoBanust cocrasisier 3-4mm [8, ¢.87-97]. MoxHo
TIPUBECTH €IIe eI PsJ HOAOOHBIX TPUMEPOB.

AHanm3 pa0oT mmokKasall, YTo Ha CHUMKax Y3U
BHYTPEHHHX OPraHOB PacIO3HaBaHHIO HOBOOOpPa30Ba-
HUH MONIAIOTCS B OOIIEM CITydae BETHYHHEI 2-3MM H
BeImle. Ha paHHUX cTaausAX, OCOOCHHO OHKOJIOTHYE-
CKuX 3a00JIeBaHUil, OU€Hb BAKHO UMETh H3HAYAIBHYIO
(crapryromyto) uHbopMaIrmo. Ho mpu CTONb MajbiX
BEITMYMHAX BHYTPEHHEE IT0JIe HOBOOOPA30BaHMS JaXKe
MOJKET HE TTOMEHSTH I[BET C OKPY’>KAIOIINM €€ MHPOM,
YTO CYIIECTBEHHO 3aTpy/AHSIET ee OOHapyKeHHE.

B knaccuueckoit MeunHe NPUHSATO HOHSTHE 1~
arHOCTHKH, IOJpa3yMeBarouled HaJu4yue J0CTaToy-
HOTO KOJIMYECTBA OYEBHJHBIX CHMIITOMOB, M paHHEH
JUArHOCTHKH, HEe BCErAa CONPOBOXKAAIOLIEHCS TOMH-
HaHTHBIMM CHUMITOMaMu. B cratee craBuTCs 3aj1aua
pa3paboTKH OAHOTO BHAA AMATHOCTHUKH, IPH KOTOPOH
OTCYTCTBYIOT C(HOPMHUPOBABIINECS CUMIITOMBI, HO YIIb-
TPa3BYKOBOE MCCIIEJOBaHUE YKA3BIBACT HA HATMUHUE 3a-
MKHYTBIX WM CTPEMSIINXCS K 3aMBIKAHHIO KOHTYPOB
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Y MaJIbIX HOBOOOpa30BaHUH, IPUPOJIa KOTOPHIX HE OUe-
BUHA. [y pemeHus 3a1a9u TpedyeTcs: BEIOOp TEXHU-
YECKUX CPEACTB U METOJAO0B paclio3HaBaHUs.

Pemenne. B pa60Te HCCIICJOBaHUA IMPOBOANINCH
Ha YJbTpaCOHOI'paMMax, IIOJYYCHHBIX C allllapaToB
Toshiba— NEMIO XG SSA-580A u Toshiba — SAL-38B.
,Z[J'DI MCETOAOB pacClo3HaBaHUA MPECIAJIOKCH MPOrpaMm-
HBII NIAKEeT:

* "k-nearest neighbor" - K-6nmxaitmmii cocen;

* Threshold — rpanuyssIii MeTOT;

+ Canny edge defection — oGnapyxeHue rpa-
HMIIL

« Canny Non-Maximum Suppression — makcu-
MaJIbHOE CTJIa’KUBAHUE,

WO A wIeTEN) =

» Gradient method — rpagueHTHBIN METOT;

» Watershed — metoz Bogopasena;

» Sobel method — meTon pas3neneHus rpaHmiL;

* Filtrasiya — ouncTka oT mryMoB, criiaknBaHie

U 7p.;
+ Binary morphology — 6unapnas mopdoorus;
+ Saussion blur — ouncrka ot nrymos;
+ Grayscole image — u3obpakeHHe B CephIX TO-
Hax.

Uzo0pakenue, monydyeHHOoe ¢ Y3 ammapara
(puc.1), mocTymaeT Ha KOMITBIOTEP, TI€ OHO KJIACTePH-
3yeTcs, TIOCJIe Yero MO3TAIHO BBIICISIOTCS TPAHULIBL,
OYHUINAIOTCS IITYMBI, OIIPEIeIAeTCS IPKOCTh.

LAta) { BocmMI 0B |07
(R Oen Tistd |12
U] Goe g 3

AL

F30cm NI OBISTATI0U Abdomen

Oen Tho2|002932 5
7 o

L)
.

a) Y3U nouxu 6) Y3U nodocenydounoti sceneswt 8) Y3U swcenunoeo nysvips
Puc. 1. [Ipumepsi uzobpasicenuil, nonyuennvix ¢ Y314

Jnst pacrio3HaBaHMs MalbIX HOBOOOpa30BaHMH,
3aMKHYTBIX M CTPEMSIINXCS K 3aMBIKaHUIO KOHTYPOB K
OTOUILTPOBAHHOMY M300pa)KCHUIO NPUMEHHM METO[
O6unapHoit Mop¢onorun. Maremaruueckue Mopdoio-
TMYECKHUE ONepaliy ObUIN ONpe/IeNieHbl KaK Onepanuu
HaJl MHOXKECTBaMH, HO OHHM TaKXe€ MOTYT OBITh IO-
JIe3HBI TTpHU 00pabOTKe TOYEK B JIBYMEPHOM IPOCTpPaH-
cTBe. B mMaremaTnuyeckoii MOP(OIOTHH MHOKECTBA -
9TO 00BEKTHI B orucannu. Habop Bcex mukceneid poHa
JBOUYHOTO N300pa’KeHNSI MOXKET JaTh €T0 TTOJIHBIH BH
[9, c.122-126]. B wmaremarudeckoii Mopdoaoruu
HavyallbHOE JIBOMYHOE OIMCaHWE COCTOMT M3 Habopa
JIBOMYHBIX YEPHO-0CNBIX TOYEK (MUKCeNe) 1 HyleH u
enuHML. buHapHOe ommcaHWe NPHHUMAETCSA 3a Tep-
BUYHblE AaHHble. Hanpumep, OOJBLIIMHCTBO YEPHBIX
MHUKCeNed B JABOMYHOM HM300pakeHUH (JBOMYHOE, CO-
cTosmiee Tonbko u3 0 u 1) ABIgeTCS OAHUM U3 BapHaH-
TOB ero Mopdonoruyeckoro omucanus [10, ¢.32-37].

Kak y»e ynoMuHanoch, si3bIK TEOPUH MHOXKECTB
UCTIONB3YeTCsl B MaTeMaTnieckoid Mopdoiornu. B ka-
YecTBE BXOAHBIX JaHHBIX JUIS anmapara MaTeMaTHde-
CKOif MOP(OJIOTHH CYIIECTBYET /IBa OIHCAHM: 00pa-
00TaHHOE W CHEIUAIM3UPOBAHHOE, B 3aBUCUMOCTH OT
THIIa OTIEpALlMK ¥ PelIaeMoii 3a1aun. Takoe crienuanb-
HOE OITMCaHKe Ha3bIBACTCSl IPUMHUTHBHBIM WIIM CTPYK-
TYPHBIM 3JIEMEHTOM M OTOOpa)kaeTcs B BHAE J[BOWY-
HOTO (TEOMETPHUYECKOTO) OMUCAHMA. OTOT 3JIEMEHT
MeHbIIe 00pabaThIBa€MOT0 M300paXKEHHS U MOXKET
HUMETh JTI00YI0 CTPYKTYpPY | pa3mep. Omucanue mro60it
(hopMBI yyacTka MOXKHO PacCMaTPUBATh KaK CTPYKTYp-
HBIH 2mmemMenT. KoHeuHo, ¢urypa MoxxeT OBITh 000,
HO OHa JIOJDKHA 0TOOpakaThCsl KaK JIBOMYHOE N300pa-
JKEHUE 3aJJaHHOTO pasMepa. Mcnoib3yloTes npeumy-

IICCTBEHHO CHMMETPHYHBIC JIeMeHTHI. [lakeTsl o0pa-
00TKH N300pKCHUN UMEIOT CTIeHAIbHBIC UMEHA IS
00X cTpyKTypHbIX anemeHtoB: BOX [H, W] - mpsi-
MOYTOJIBHUK 3aganHoro pasmepa, DISK [R] - ouck 3a-
nanHoro pasmepa, RING [R] - konbIio 3ajanHoro pas-
Mepa.

CrpyKTypHBIii 371eMeHT BeiOpaH B Buae BOX[3,3].
Han u3o6pakenuem npousBoasaTcsi 6a30Bbie ONepanum
OuHaApHOI MOpQoTorud. AHaIN3 OOJBIIMHCTBA METO-
JIOB TIOKAa3aJl, 4TO HE CYMIECTBYET YHU(DUIIMPOBAHHBIN
METOJI pACIO3HABAHUSA CIIOKHBIX  H300paKCHHU.
Hanpuwmep, B [11, ¢.7-13] ObUIO cO31aHO UCKYCCTBEH-
HOE M300pa)KeHHEe oyara IaTOJIOTHH UIS paclio3HaBa-
HUS OPTOIEANICCKUX PSHTTCHOBCKHUX M300paskeHUH B
OTTEHKaX Ceporo U Ha HeM OBbUTH BBHIMOJIHEHBI HE00XO-
nuMele onieparmu. B [12, ¢.288-294] mpentoxxeHs! Me-
TOJBI JIEKOMITO3MIMU AJIST OOECTeUYeHUsI Paclo3HaBa-
HUSl M300paKEHUHN MyTeM MOCTPOCHUs TPaduKOB MO-
BTOPSIEMOCTH  CIOXKHBIX  IIBETHBIX  Y30pOB B
3aBHCHUMOCTH OT IUKCENel Ha IockocTd. Hu onuH u3
STHX METOJOB HE MOJXOAHWT JUIS HAIleH 3amadu, mMo-
CKOIIBKY cocTaBHOE m300paxeHue B [11] maer sckm3
MOBPEXJICHHON KOCTH, a pa3Mepsl B [12] He HyXKHBI,
MIOCKOJIbKY pacto3HaBaHue 00pa3oB NPOU3BOIUTCS MO-
CJle COOTBETCTBYIOILIETO MAacIITA0MPOBAHUS IIOCIEN-
Hux. Hamra ke 1enb - onpeAenuTb KOHTYp U HalTH ero
MaKCHMaJIbHO TpaBWIIbHBIE pa3Mepsl. Hampumep, mo-
TYT OBITh OYE€Hb MEJIKHE (JI0 2 MM) Y3€JIKH, KOTOPBIE HE
MIPUBOAAT K OOJIBIIOMY Pa3pacTaHUIO IUTOBUIHOM Ke-
JIe3bl, HO OHHM TaKXe MOTYT OBITh HaYaJIbHOUW CTaauei
Oynymux omyxoJjei. B pabore n3obpakeHue nepeHo-
CHUTCSI Ha KOOPJMHATHYIO INIOCKOCTh KaK HOBOE M300-
pakeHue, TOUHO coOiroast pasMepsl ucxoxHoro. [lo-
CJIC/IOBATENILHO MPOBOASATCS OINEpalli HapalluBaHUs
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Y 3pPO3UH, ITOT MPOIIECC HOCUT UTEPALIMOHHBIN Xapak-
Tep.

J1s1st MEIMIIUHBI OYEHb BAXXHBIM SIBJISIETCS TPOIIECC
paHHEel TUarHOCTHK, TJIe MPUCYTCTBYET HEMOJIHOTA HH-
(dopmaiiy, pasMbITOCTh TPAHUI] CUMIITOMOB M T.II.
[IpuMeHEeHHEM HAIIEro MakKeTa MPOTPaMM MBI XOTHM
c/leNaTh elle OJUH IIar BIepej, TO eCTh HAlTH Te Ma-
JIbIe HOBOOOPA30BaHUs U OECCUMIITOMHBIE, 3aMKHY THIE

KOHTYpHI Ha cHUMKaX Y 3U, npupoaa KOTOPHIX PaKTH-
4YeCKU HEMOHATHA. biaronaps GuHapHoit Mopdonorun
MBI TIOJY4aeM BCE KOOPIHMHATBHI 3TOTO M300paKCHUSI.
Ho kak u 4TO MOXHO O HeM cka3aTb? [l 3TOro MBI
BBOJIMM TOHSTHE MPEIUKTOPA U HAACISCM €ro CIeIy-
FOILIIMMH XapaKTePUCTUKAMHU:

[MTPEAMKTOP
[Tnomans Hentp RGB ma-
burypsl TSKECTH JIuTpa

Puc. 2. Onpeoenenue npeouxmopa

» Ilnowans ¢purypsr;

» llenTp TsDKECTH QUTYPBI;

» llBeroBas nmanutpa Gurypsi.

OTH XapaKTEPUCTHKHU BIIOJHE OOBEKTHUBHBI U BbI-
YHUCIISIeMBbl, TaK, IUIOMIaAb KPUBOJIMHEWHOW (GHUrypbhI
BBIYHCIIAETCS 110 H3BECTHBIM (hOpMYIIam, a JyIs OTpeze-
JICHUsI KOOPJIMHAT HEHTPA TSDKECTH (PUTYpBI pEeAcTa-
BUM e¢ KaK CHCTeMy MaTepuaJbHBIX Touek Ai(XiYi) ¢
Maccamu M; [13, ¢.25-27]. Cepas mikana HCIIONIB3yeTCs
IS TIpeoOpa3oBaHus M300paKeHUS B I[BETOBYIO MO-
Jienb ¢ rpagauusMu ceporo [14, ¢.37-50]. Cepslil uet
PacToioKeH MO AWaroHajgd B IIBETOBOM KyOe MOJenu
RGB, 1 kaxplil U3 €ro KOMIIOHEHTOB MOJy4YaeT OJIU-
HAKOBOE 3HaU€HHE, PaBHOE OTTEHKY ceporo. OObrdHas
cepasi IIKaua B KOMIIBIOTEPHOH BU3yalTH3aI[iH HCTIOJb-
3yeT oguH OalT (8 OMT) MHPOPMALMH HA IHKCEIh
n300pakeHus. JTa IIKaja MOKa3biBaeT 256 OTTEHKOB
ceporo (0 - gepHsIi, 255 - 6exnbrit). «I paganuu ceporoy»

MOKAa3bIBAIOT TOJIBKO YEPHBIH, OeNbIil 1 Bce OTTEHKH ce-
pOTO MEXIy HUMHU.

CuynTaeM, 4TO M3MEHEHHE IUIOIIAAU — 3TO IOJ-
CKa3Ka O JMHaMUKE Pa3BUTHUS KAKOTO-TO Mpoliecca, u3-
MEHEHHE [IEHTPa THKECTH — 9TO U3MEHEHHE TUIOTHOCTH
TeNa BHYTPHU UCCIIEJYEMOI0 y4acTKa, U3BMEHEHUE MUK-
ceneld RGB sBHO yka3blBaeT Ha U3MEHEHUE MacChl Ha
JaHHOM yuacTke. Hanpumep, Ha puc.3 mpHUBeneH ciy-
yai, Korjaa pasmep IUomaau Ha cHumke Y3 He uzme-
HeH. HoBooOpa3oBaHne, He TOKHHYB TPAHUIIBI CBOETO
MECTONOJOXKEHHS, B TEYCHUH TPEX MECSILEB U3MEHHU-
j0ch B pasmepax. JuddepeHIMpoBaHHbIA TOAXO0I K
UCCJICIOBAHUIO TIOJ00HBIX CHUTYallui Y»KE TOBOPHUT O
JUHAMHUKE TPOUMCXOJNANIETO B JAaHHOM KBajpare. B
9TUX CIy4asX CUCTeMa JIaeT peKOMEHAIIHIO JJIsl Opra-
HU3alM1 MOHUTOPHUHTA. ECTECTBEHHO, UTO 4aCTOTa MO-
HUTOPUHTa HAXOJWUTCS B BEJICHUU Bpaya.

a) d=axb, S=S; @ d=axb, S=S, 5:<S;
Puc. 3. Onpeoenenue nogoobpaszosanus

Bce BrITIeN310)KE€HHOE TTOCIIEIOBATENILHO PEAN3yeTCs B Pa3pad0OTaHHO HHTEIUIEKTYIbHO -HH(POPMAITHOH-
HOM cucteme. Ha 0CHOBe BBIIIIEN3I0KEHHBIX KOHIICTIIINI pa3paboTaHa apXUTEKTypa CUCTEMBI, KOTOpasi peACTaB-

nieHa Ha puc.4.
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Puc. 4. Apxumexmypa unmennexmyaibHO-uHGOPMAYUOHHOU CUCHEMbL

Paboune okHa CUCTEMBI NPUBCACHBI HUKEC HA pI/IC.S.
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Azerto an ko) SzaceTTy o Soeroes
T

AICTOPATION OF CrOME T STRICTHAMT IMAGS R SURCAT
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Puc. 5. ®paemenmor pabomut

DKCTIEpUMEHTHI POBOIMINCH HAa OCHOBaHUU 138
cHuMKOB Y3MU. C mpakTH4ecKoi TOUKH 3pEHUS aHAIN3
n3obpaxennii Y3U u nonyuyenue pesyabraTa COCTOUT
W3 ONpEIeNeHHBIX MOCIeA0BaTeNbHBIX ImaroB. Hoso-
00pa3oBaHusl, 00OHAPYKEHHBIC METOAAMHU (DUITBTPALINH,

BBIJICJICHHEM TpaHUI], yJaJeHHEeM IIyMa, OHMHapHOM
Mopodonorun, RGB Mozmenamu mpeBpamaroTcs B 3a-
MKHYTbIE KOHTYpbl. DparMeHT OAHOW 00pabOTKH
n300paXKeHNs IPeACTaBIeH Ha pHC.6
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OcHoBHOE pas3anynue MEXay noaxoaom, KOTOpLIﬁ
MbI NPEACTAaBUIN B 3TOHU CTaThbeC, U APYI'UMHU aHAJIOT Y-
HBIMH HCCJICIOBAHUAMU 3aKIKHOYACTCA B TOM, YTO MBI
npeajaracM KOHICTIIUIO 0GEeCCUMIITOMHOTO PaHHETO
Juardosa, AJjist 4e€ro BBEJIM MOHATUEC MHAUKATOpa U €ro

XapaKTePUCTUKHU: TOYHOE BHIUMCICHHE IJIOIIAIH, 3a-
KIIIOYCHHOH B KPUBOJIMHEHHBIA 3aMKHYTBIH KOHTYD;
BBIUUCIICHHE IICHTPA TSHKECTH TMOJyYCHHON (HUTYPHI;
perucrpanysi U3MEHEHMsI LIBETa BHYTPU KOHTYpa B MO-
nenmn RGB. Ot xapakrtepucTHKH OOBEKTHBHEI U Ja-
JIEKU OT CyOBEKTHBHOW OIeHKH. Ha ocHOBaHHMH STOH
OIICHKH Bpady yCTaHABIMBACT HEOOXOIUMOCTh MOHHUTO-
pHUHTa U ONpeAesieT €ro 4acToTy. M3aMenenue ogHon
U3 XapaKTePUCTUK MOXKET ObITh MPEIBECCTHUKOM JIHHA-
MHUYECKOTO Mpoliecca Kakoh-To marojoruu. Cucrema
MpesCTaBiIsieT co00H MHCTPYMEHT, MO3BOJISIFOIIUN OT-
CJIeXKHMBATh Mpollece (OPMHPOBAHUS HOBOOOpPa3oOBa-
HUN U cTaguu ux pa3BuTusi. HoBble XapaKTepUCTUKU
MOTYT OBITh MOJIE3HBI YYEHBIM, POBOSAIINM HAYIHbBIE
HCCIICIOBaHHUS Ha OMOMOJICKYIISIPHOM ypPOBHE, YTOOBI
cenaTh WX HUCCICHOBAaHUS OOJice TOUYHBIMHU M HAJEK-
HBIMH.

BeiBoabl. MccnenoBaHbl 3Tanbl JUArHOCTUKHU C
MOMOUIBIO YJITPa3ByKOBOI'0 MCCIEAOBAHUS U MIPENIIO-
JKE€Ha TpexcTyleHuyaTass MOJeNb paclno3HaBaHus. Be-
JIEHO TOHATHE MHIWKATOpa, JaHO €r0 OIpeneeHHe U
BBIYHCIISIEMbIC XapaKTEPUCTHKH.

IIpennosxeH nporpaMMHBIN KOMIUIEKC JUIS PacIo-
3HaBaHMsI 3aMKHYTHIX KOHTYPOB Ha CIIOKHBIX H300pa-
JKeHUsiX. PaccuuThiBaeTcs MiIomaab BHyTPYU KPUBOJIH-
HEHHOT0 KOHTYpa, OIpe/esieTcsl [BETOBAs NAIUTpa U
LEHTP TSDKECTH 3aMKHYTOH (urypsl. Pacuer miormaau
OoJee TOUYCH, MMOCKOJBKY OH PAacCUUTHIBAETCA 10 (Hop-
MyJie IUIOIIAIW, 3aMKHYTOM KPUBOJUHEHHBIM KOHTY-
pom. [TapameTpbl BHyTpEHHET0 [IBETA 3aMKHYTOT'O KOH-
Typa MO3BOJIAIOT (PUKCUPOBATh H3MECHEHHUSI, IIPOUCXO-
JIAIIMEe 32 OMNpEAeNICHHBIH Tepuoa BpEeMEHH, H
PETHCTPUPYIOTCS KaK OfHA U3 MHPOPMATUBHBIX XapaK-
TepUCTHK H300pakeHus. Co3aaHa WHTEIUIEKTYalbHO-
MHPOPMAIMOHHASI CUCTeMa paHHEeH AMarHOCTHKH HO-
BooOpa3oBaHMii U pazpaboTaHO MPOrpaMMHOE 0OecTIe-
YeHHe.

RGE (00

PaboTocnocoOHOCTh CHCTEMBI TIPOBEpEHa HEIo-
CPEICTBEHHO HA YIBTPa3BYKOBBIX M300paXKCHUAX (UC-
cinenoBaHo 138 ciywaeB) ¢ pesynbratom 98,8% Ha
JTane AUarHocTuky, 92,03% Ha 3Tane paHHel AUarHo-
ctuku;, Ha camoM paHHeM OECCHMIITOMHOM 3Tarie Jaua-
rHoctukH B 2018 r. 3adukcupoBano 2 ciay4asi 3aMKHY-
TBIX KOHTYPOB, JUUIsl KOTOPBIX OIMpEeeIeHa 4acToTa MO-
HUTOpUHra. HoOBBIE XapaKTePUCTUKH MOTYT OBITh
TOJIC3HBI YICHBIM, KOTOPBIE IPOBOIAT HAYIHBIC HCCIIC-
JIOBaHUS Ha OMOMOJICKYJSIPHOM YpOBHE, YTOOBI cle-
JaTh CBOM HCCIENOBAHHSA 0OJiee TOYHBIMHA M HaJEK-
HBIMH.
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AHAJII3 BUKOPUCTAHHSA XOJOAWJIBHUX MACTHUJ TA METOJU HNIABUINEHHSA
E®EKTUBHOCTI POBOTH CUCTEM 3MAIIYBAHHA CYJHOBHUX XOJOANJIBbHHUX
KOMITIPECOPIB

€Ecee A.1
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cmapuwuii npenooasament Kagheopuvl CyOO8bIX IHEPLEMUYECKUX YCINAHOBOK U CUCTEM

ANALYSIS OF THE USE OF REFRIGERATION LUBRICANT OILS AND METHODS TO
INCREASE THE EFFICIENCY OPERATION OF MARINE REFRIGERATION COMPRESSORS
LUBRICATION SYSTEMS

Yesyev A.
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VY crarTi po3riisiHyTO NMPU3HAYEHHS, BIACTHBOCTI Ta aHaNi3 BUKOPUCTaHHS MAacTHJ, 10 3aCTOCOBYIOTHCS B
KoMIIpecopax CyJHOBUX XOJOANUIIbHUX YCTaHOBOK. PO3I‘J’I}IHyT0 OCHOBHi XapaKTCPpUCTUKN MAaCTHJL. HaBe}leHO MeE-
TOJM MiABUIIEHHS e()eKTUBHOCTI poOOTH crcTeM 3MallyBaHHs. HanaHo pekoMmeHzanii 3 mpakTH4HOI eKCIuTyaTa-
1ii.

Abstract

The purpose, properties and analysis of the use of lubricants used in ship refrigeration compressors are
considered in the article. The main characteristics of lubricants are also considered. Methods of increasing the
efficiency of lubrication systems are given. Recommendations for practical operation are provided.

Kirouosi ciioBa: XOJOAWJIbHE MACTHUJIO, CUCTEMA 3MalllyBaHH?, I_II/IpKyJIFILIiSI, IMOBCPHCHHA MAaCTUJIa, MacJio-

BiJTIITIBHHK, KapTep.

Keywords: refrigeration oil, lubrication system, circulation, oil return, oil separator, crankcase.

OCHOBHOIO (DYHKITI€IO XOJIOAWIBHOTO MacTHIIA €
3HW)KEHHS TePTS MK MEXaHIUHUMH JICTAJSIMH, LIO PY-
XarOThCA 1 3HAXOIATHCS B KOHTAKTI, TAKAMU SIK:

- HIAUIMITHAKA KOYEHHS 1 KOB3aHHS OlIbIIOCTI TH-
B KOMIpecopiB (TMOPIIHEBHX, I'BUHTOBHX, CIIipalib-
HUX);

- KiJIBLIS Ta TUIB3H TIOPIIHEBUX KOMIIPECOPIB;

- KJIallaHK OLIBIIOCTI KOMIPECOPIB;

- TBUHTH TBUHTOBHX KOMIIPECOPIB, a TAKOX 3y0-
4acTi 3a4eIUICHHS X CHHXPOHI3aTOpiB.

Jo 1i€ei ocHOBHOI (hyHKITiT MacTHIIa T0OAA€THCS I11e
OJIHa TIOJIBiliHA (DYHKITisT:

- MIiJBMIICHHS TEPMETHUYHOCTI OpPraHiB CTHC-
HEHHS;

- CIIPHSIHHSI OXOJIOPKEHHIO KOMIIpecopa.

VY pa3i TBUHTOBHX KOMIIPECOpPiB (YHKIIisI 0XOJI0-
JDKCHHSI € OJTHIEI0 3 OCHOBHHMX, OCKLIBKM B HHX Mac-
THJIO, 3MIIIaHE 3 TTapaMH, 110 HarHITalThCs, T03BOJISIE
3HU3UTH TEMIIEPATYPY OCTAHHIX.

XoJtoIuITbHI MacTHIIA TiAPO3IUISIOTECS Ha JIBi Be-
JIMKi KaTeropii:

* MiHEpaJIbHI MacTHIa, BUPOOIEH] XiIMIYHUM CIO-
co0OM d¥epe3 BIIYUYCHHS 3 cHpoi HaTH B pe3ynbpTari
KpPEKIHT-TIPOIIECY;
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* CHHTETHYHI MacTwia, BUPOOJIEHI IUITXOM CHH-
Tesy.

OCHOBHI XapaKTepHCTHKH MACTH.I.

OCHOBHHUM TMOKa3HUKOM SIKOCTi OYJb-SIKOTO Mac-
TWJIa € JIOCTATHs 3MalllyBalbHa 31aTHICTh. OqHAK ISt
MACTHJI, MPU3HAYCHUX TSI BAKOPUCTAHHSI B XOJIOTHITb-
HUX YCTAaHOBKaX, JOJAIOTHCS ¥ 1HIIII MOKA3HUKH:

- eKCIUTyaTalliiiHi XapaKTePUCTHKH;

- imeHTUIKAIIHI XapaKTePUCTHKH.

ExcrutyaTauniiiHi XapakTepucTHKH.

* SMAII[YBA/IbBHA 3/JATHICTD. 3mairysa-
JIbHA 3/1aTHICTb, IKy MA€ MACTHUIIO, 3HIKYE CyXe TepTs
MDK JBOMa TBEpAWMH ITOBEPXHSMH, IO IEpeMila-
IOTHCSI BITHOCHO OJIHA OfHIiN. Take TepTsa Mik MeTalie-
BUMH JICTAJISIMU PI3HUX MAIIHMH i MEXaHI3MIB 3a BiJICy-
THOCTI 3MAIl[CHHS PU3BOIUTH JI0 HATPIBAHHS JICTAJICH,
0SB 33/IMPOK HA IX NOBEPXHSX 1, B KIHIIEBOMY MiJICY-
MKy, IO 3aKJIMHIOBAHHs JeTanei, mo TpyThes. Hase-

HICTh MacTHJIa OOYMOBJIIOE 3aMiHy CYXOTO TEPTS Tep-
TSAM MK MOJIEKYJIaMH 3ManlyBaibHO1 pianaun. [Ipuna-
JIB, IO JO3BOJISIOTH BHMIPSATH 3MAIllyBaJIbHY 31aT-
HICTB, He icHy€e. OJJHaK ICHYIOTh METO/IM CHELiaIEHOTO
(TpubOIIOTIUHOr0) aHamizy, IO J03BOJAIOTH BUBYATH
rpaHUYHI 3HAYCHHS CHJI TEPTSI, III0 BUHUKAIOTH MPH 3a-
MyCKY KOMITpecopa 3a BiJICyTHOCTI Ta 3a HAABHOCTI Ma-
CTHJIA.

* B'AIBKICTH (VISCOSITY). B's3kicTh MOXE BH-
3HAYaTUCS K BIACTHBICTH PiIMHU CTBOPIOBATH OIIip
cwiaMm aedopmariii il edeMeHTapHHX  00'eMiB.
[IpuitHsaTa MixkHapoaHa cucTema kiacudikarii (cTan-
napt ISO 3448), 3rimHo 3 SKO0 MacTHIIa PO3Pi3HAIOTH
3aJICKHO BiJl IX CEPEIHBOT B'I3KOCTI, IKa BUMIPIOETHCS
3a temneparypu 40°C. Kitacu B'SI3K0CTi BUBHAYAIOTHCS
B TeBHIK mocnigoBHocTi Bix VG2 1o VG1500. B'sz-
KICTh XOJIOMMJIBHAX MACTHII 3a3BHYAil BiIMOBIIAE KIIa-
cam Bit VG15 no VG100 (tabm. 1).

Tabn.1.

OCHOBHI K/1aC MacTWJ, IKi BUKOPUCTOBYIOTbCA B XONOAWU/IbHUX MaLUUHaX
(knacudikauia crangaptis NF T60-141 i ISO 3448)

CepepHA
KiHemaTu4Ha
B'ASKICTb NpM

40°C, mm%/c

Knac
B'A3KOCTI

MeXi sMiHu
B'AsKocTi, MM /¢

HUKHI T BEPXHiW

VG 15 15

13,5 16,5

VG 22 22

198 24,2

VG 32 32

28,8 35,2

VG 46 46

41,4 50,6

VG 68 68

61,2 74,2

VG 100 100

90,0 110,0

OTxe, XOJIOAWIbHE MACTHJIO HAaIXOAWUTH Y TIPO-
JTa 13 3a3HAYCHHIM cepeIHbo1 B'si3kocTi mpu 40°C, mo
MO3HAYAETLCS BIiMNMOBiMHMM KiacoM B's3kocTi (VG).
OpHak 1ed KJ1ac B'SA3KOCTI BiJIOBIJa€ YUCTOMY Mac-
TIITY TIpHU TIeBHiN Temmepartypi (40°C) i Tucky (aTMoc-
(hepHuit TUCK).

Jlns macTrna, 3anpaBieHOTo B XOJIOIMIbHUA KOM-
mpecop, TeMIeparypa i TUCK OyIyTh Ty’Ke CHIILHO BiJl-
PI3HATHCS BiJ HABEACHHUX 3HAUEHB, HAIPHUKIIAT, 33 KO-
poTkuii yac Temmeparypa Moxe 3poctu 1o 200°C, a
TuCK 70 20 Oap, He3Ba)Kar0UH Ha Te, IO B MacTWIi Oy ie
PO3UYMHSITHCS YaCTHHA XOJIOJI0AreHTY. Bee me BIummHe
Ha BJIACTUBOCTI MacTIJIa 32 IIUX YMOB. Ha po3YnHHICTH
XOJIOJIOAT€HTY B MACTHIIi BIUTUBAIOTH TaKi (PaKTOPH, K
MPUPOAA CAMOTO XOJOJOAareHTy (MOro THIN, CKIA),
OpUpOAa MacTmia (CHHTETHYHE MACTWIIO PO3YHHS-
€TbCA Kpalle, HDK MiHepalbHE), Temreparypa (TpH
3HIKCHHI TeMIIEpaTypH PO3YMHHICTD XOJIOJJ0ATCHTY B
MAaCTHJIi 3pOCTAa€) i TUCK (IMM HHMXKYE TUCK, TUM MEHIIIE

XOJIOJIOAT€HT PO3YMHSEThCS B MacTwii). OTxe, B'3-
KICTh CyMIIlli MacTHJIO - XOJIOJOArcHT Oe3nepepBHO
3MIHIOETBCS 3aJIEKHO Bifl 3HAYEHb HeEpepaxoBaHUX
BHIIIEC MMAapaMeTpiB y Iei MOMEHT. Pa3oM 3 TuM, B'si3-
KICTh CyMIiIlli Ma€ 3aJUIIATHCS JOCHTH BHCOKOIO, 00
3a0e3MeunTH HasBHICTH Oe3lepepBHOI Ta JOCTATHHO
TOBCTOI 3MallyBaJbHOI IUIIBKM Ha IOBEPXHAX, IO
TpyThcs. KpiM Toro, BUCOKa B'SI3KICTH MiABHIILYE Tep-
METHYHICTh MK CTHCKAIOUOI0 JETAJUTI0 KOMIpecopa
(mopurHeM abo TBHHTOM) i KOPITyCOM KaMepu CTHC-
HEHHS, Y TaKuil Ccroci0 MiATpUMYIOUM OUIbII BUCOKE
3HaueHHs o0'emHoro KK/I. 3miHa B'S3K0CTi MacTui y
CyMillli 3 pi3HUMH XOJIOZ0areHTaMH 1 3aJIe’KHO Bij Te-
MIepaTypy BU3HAYAETHCS 3a CIIEL[iaIbHUIMH HOMOTpa-
MaMH.

OjnHMLICI0O BUMIPIOBAaHHS KiHEMAaTHYHOI B'SI3KO-
CTi € caHTUCTOKC (centistoke):

1 eToxke, CT (stokes, St) =10 ~* m?/c
a6o 1 canTucrokce (centistoke, cSt) =1 mm?/c.
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* XIMIYHA CTABUIBHICTb. Ximiuna cTali-
JBHICTh XOJOIWJIBHOTO MAaCTHJIA B Yaci € 3aropyKoio
HOpMaJIbHOT poboTH KoMIpecopa. BoHa 3ainexurs Bij
JIBOX OCHOBHHUX (DaKTOpIB: TEMIIEpaTypH 1 IPUPOIH BH-
KOPHCTOBYBAaHOTO XoyojoareHTy. CTiHKicTh MacTHia
IPY BIUIMBI Ha HHOTO XOJIOJOAr€HTY TAKOXK € BaKIHU-
BUM ITIOKa3HUKOM, OCKIJIBKH B pa3i XIMI4HOI peakuii ma-
CTHJIa 3 XOJIOJIOAr€HTaMH MOXYTh YTBOPIOBAaTUCS He-
OakaHi CIIOJTYKH, IO ITKiUTHBO BIUIMBAIOTH HA HOpMa-
JBHY po0OTy ycTaHOBKH. J[o HeOaxaHUX CITOJIYK
HaJIeKUTh IEPII 3a BCE BIANPAILOBAHE MAaCTHWIIO —
nuiaM (sludge), sIkuii BUKJIHMKAE 3aKyIOPKY MAaCTHIIb-
HUX KaHAJIB, 1 TOJITypa, SKa BiIKIATAEThCS HA METa-
JIEBUX TTOBEPXHSIX, 30KpeMa Ha TapeJisixX KJlanaHiB, sKi B
pe3ynbTaTi MOXKYTh 3aJIMIATH 1 HE BIAKPHBATHCS Tak,
K oTpiOHO. [Ipn 3HMKEHHI TeMIepaTypH CyMill Mac-
THJIA T4 XOJIOJ0AareHTY MOXKE YTBOPIOBATH BOCKOMOI-
OHI 4aCTKH, 1110 MOXE IMPU3BECTH JI0 3aiJaHHs PyXOMHX
YaCTHH PEryJISATOPIB 1 HAaBITh A0 3aKyNOPIOBAHHS TPY-
OOTPOBOIIB.

* 3TATHICTb J10 IIOTJTIHHAHHA BOJIOTH
(I'IF'POCKOIITYHICTHD). 3MicT BOJOTH B MACTHII
BHpa)XXaeThCsl B MI/KT (abo ppm). BukopuctoByBaHe
MAacTHJIO TOBUHHO MaTH SKOMOTa MEHIIIe Bojoru. Tomy
MacTHJIa TOCTA4al0ThCsl B TEPMETHYHIN Tapi Ta mpH ix
BUKOPHCTaHHI B IpOLECi eKCILTyaTalii 3aIMIIK1 Mac-
THJIa TAKOK HEOOX1JHO 30epiraTu B TepPMETUYHO 3aKpH-
Till Tapi, 100 YHUKHYTH MOTPAIUITHHA aTMOCc(epHOi
BOJIOTY BCEPEAMHY.

* ABUIIIE ITIHOYTBOPEHHA. Tlpu TpuBainiii
3YIHHII KOMIIpecopa MacTHJIO, IO MICTHTBCSA B Kap-
Tepi, HACHIYETHCS XOJIOJ0AreHTOM, 1 MiJ Yac 4yepro-
BOTO 3aITyCKy KOMIIpecopa pi3Ke MaJiHHsI THCKY B Kap-
Tepi Ta 3pOCTaHHS TEeMIIepaTypu MPU3BOIATE O BHUMI-
JICHHSI XOJIOA0AreHTY 3 MACTHIIA, 1[0 CYTIPOBOIKYETHCS
3HaYHHUM CIIiHIOBaHHSIM OCTaHHBOTO. YT1BO-
peHHsI MiHM € BKpail HeratuBHUM (akTopoM. [lo-me-
piie, miHa pyiiHy€e MaCTWIIbHY IUTIBKY B IiJIIINITHUKAX,
MEepelKo/PKAtoul X sIKiICHOMy 3MmarnyBaHHIO. [lo-
Jpyre, BiOyBaeThCsl IHTEHCHBHHUI BHKHJ MacTuia 3
KapTepa B XOJOAWIbHUI KOHTYP, 1[0 BUKJIMKAE IOTIp-
ICHHS TEIJIO00MIiHY B MiCLIsIX, Jie € HMOBIPHICTB HOT0
ociaHHA (KOHICHCATOP, MPHIIaTN 0XOJOpKeHH:). Jo
TOTO X, PIBEHb MAaCTHJIa B KapTepi 3MEHIIYEThCS, 110
MOTipIIy€e YMOBH 3MallyBaHHS KOMIIPECOPIB 1 CTBOPIOE
HeOe3MeKy Horo nepeayacHoro 3Hocy. 3 METOIO 3aIlo-
OiraHHs BUIIEBHUKIAICHUX (PAKTOPIB, OB'I3aHUX 3 MO-
JKJIIUBUM TIIHOYTBOPEHHSM, Y KapTepax XOJOIMIbHUX
KOMIIPECOPIB Mepe0avacThCs CrelialbHU eIeKTPHY-
HUH MIAIrpiB, SIKUH BMUKAE€THCSI aBTOMATUYHO TIPH 3Yy-
nuHIi komnpecopa. Tepmoenement (crankcase heater)
HarpiBae MacTHJIO i TaKHii crocib 3a0e3mnedye BUMapio-
BaHHsI (pEOHy, SIKMH MPU YEProBOMY MYCKY KOMITpe-
copa MOBEPTA€EThCS B XOJIOAMIbHUI KOHTYp. [Ipu Tpu-
BJIiIM 3yNMHII KOMIIpecopa MiAirpiB KapTepa MOXKHa
BUMMKATH, aje IpU IiATOTOBII YCTaHOBKH JI0 IyCKY
HeoOXiTHO BMHUKATH HOT0 3a37aleriab (He MeHIIe, Hix
3a 2 TOJMHY JI0 ITYCKY).

* I3MILIYBAHICTh 1 PO34YHHHICTh
MACTHII I XOJIOJOATEHTIB.

3MiNIyBaHICTh O3HAYa€ YTBOPEHHS OJHOPIIHOTO
CepelloBHUINA 3 MACTHIIAa Ta PIJKOr0 XOJIOJOAreHTy, a

ITiJT PO3YUHHICTIO PO3yMIEThCSI HACHUEHHS MacTHIIa XO-
JIOJTOAreHTOM Yy TIapoBil ¢a3i. 3MIlTyBaHICTh 3aJICKUTh
BiJl IPUPOJIU XOJIONOATCHTY, TUITY MacTHIIA, HOTO TeM-
MepaTypH Ta B'SI3KOCTi. PO3YMHHICTD 3aJICKHUTH BiJl yCiX
repepaxoBaHuX BHIIE (AaKTOPIB, a TAKOXK BiJ| TUCKY.
3HaueHHs CTYNEHs 3MillyBaHOCTI MacTHja 3 XO-
JIOI0areHTOM Jy’K€ BayKJIMBO, OCKUIBKH BiJl HBOTO 3a-
JIeXKHTB, 10Ope abo MoraHo MacTuiIo OyJie TOBEPTaTUCS
B KOMIIPECOP 1, BIAMOBITHO, M JOCTATHIM Oyze HOro
3MainyBaHHs. [Ipu BHCOKOMY CTYIIEHI 3MIlIyBaHOCTI
(moOpa 3MiNTyBaHICTh) YTBOPIOETHCS OJHOPITHE Cepe-
JTIOBHIIIE MACTHIIO - (DPEOH, SKE TIOBHICTIO TIOBEPTAETHCS
B KOMITpecop, 3a0e3nedyroun Horo HOpMaibHE 3Ma-
LIeHHs. 3HAYeHHS CTYIEHs 3MIlIyBaHOCTI Ta PO3YUH-
HOCTI MacTHJIa 3 X0JI010areHTOM BU3HAYA€ThCS 3a CIIe-
LiabHUMH JiarpamMamMu (a3oBUX CTaHIB 1 BPaxoBy-
€TbCS TPU NPOCKTYBaHHI XOJOIWJIBHHX MAIIWH Ta
YCTaHOBOK B YaCTHHI 3aCTOCYBaHHS MacTHII.

Jlo ekcrryaTaliifHUX XapaKTepPUCTUK HaJekKaTbh
TaKOX:

* 3MICT 30J1H;

e TEMIIEPATYPA CIIAJIAXY;

e TOYKA INTHHHOCTI;

* IIOKA3HHK KHC/IOTHOCTI;

* IIOKA3HHK OMHJ/IEHH;

* MEJKI POBOYUX TEMIIEPATYP;

e IIOBEJIHKA  IIPOKJIA/IOK  IIPH
KOHTAKTI 3 MACTHIIOM.

Yci BOHM BU3HAYAIOThCS JTA0OOPATOPHUM METOZOM
1 BpaXxOBYIOTBCS TIPH PO3POOLI CHCTEM 3MAaIeHHS 1 ITi-
noopi MacThIa.

InenTudikaniiini xapakrepucTuku.

OCHOBHOIO 3 iIeHTH(DIKAIIHHIX XapaKTePUCTHK,
10 TO3BOJIAIOTH 3 MEPIIOTO MOTILAY PO3PI3HATH Mac-
THJIA Ta X AKICTb, € Komip. Tak, HampuKIazd, CBiXKe X0-
JOIMIIFHE MACTHIIO (TIPAKTHIHO OYIb-SIKOi KaTeropii)
Mae 3a3BH4ail 0J1i10-)KOBTHI KOJip. 3a3BHUaii KOJIbOPH
CBIXKOTO MacTHJIa BKa3yIOThCS B MPOCIEKTaX po3poo-
HHKIB (BUPOOHHKIB).

Konu neppicHe 3a0apBieHHs MacTHia 3MiHIO-
€THCS 1 MAaCTUIIO TEMHi€, HA0YBatOUM KOPUYHEBOT'O KO-
JBOPY, 11€ 03HAYaE, 110 1€ MACTUIIO HPOTITOM IOpPiB-
HSHO TPHBAJIOTO TEPIOAY BXKE BHUKOPHUCTOBYBAIIOCH.
3miHa 32a0apBICHHS MAaCTHIIA TAKOXK CBIYUTH PO HOTO
CTapiHHA 3 TUIMHOM Yacy i BINTHBOM BHCOKHX TeMITe-
patyp, THCKY, pi3HHUX 3a0pyIHEHB, a TAKOXK Yepe3 HOTo
OKWCJICHHS Ha MOBITPi Ta B MPUCYTHOCTI BOJIOTH.

3amax i HasBHICTH Ocafy, SK i 3a0apBICHHS, I10-
3BOJISIIOTH 3 MEPUIOTO MOTJISAY OIHUTH SIKICTh Mac-
tuna. Ille onuiero ineHTHDIKALIIHOIO XapaKTEepUCTH-
KOI0 MOX€ BBa)KaTHCS MIUIbHICT, MacTUiIa. 3a3BUyait
IITBHICTH MacTHiIa Mae OyTH B aiama3oni 0,8-0,9 3a Te-
mmepatypu 15-20°C.

Bazamo nuniwnix oazamoxkomnonenmuux (030-
Hooezneunux) ¢peonie (I'XOB/HCFC i '®B/HFC)
He MOMCYmb 3aCMOCO8Y6AmMuUcs pa3om 3 MiHepaib-
Humu macmunamu. Poszeé’azannam npoonemu, wo
3'agunaca, € GUKOPUCMAHHA CUHIMEMUYHUX | HANIG-
CUHMEMUYHUX MACIUT, W0 MAIOMb KPAWy PO34UH-
Hicmb y Xon00oazenmax. Y CUHTETHYHUX MAaCTHII,
AKIIO iX IOPIBHIOBATH 3 MiHEpaJbHUMH, HabaraTto
BHIIIE PiBEHb 3MAIIyBaJbHUX SKOCTEH, CTIMKICTh BIac-
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THBOCTEH TpH 3'eqHaHHI 3 ppeoHaMu, TepMidHa cTabi-
JLHICTh, HWXKYE BIUIMB HAa MaTepiaju, 10 BUKOPHUCTO-
BYIOTBCSI B KOHCTPYKIIi OXOJIO/PKYBIBHUX CHCTEM, 1
MEHIIIa TeMIIepaTypa 3aCTUTaHHS.

CyMicHiCTh X0/1010aTeHTIB 3 PI3HUMH THIIAMH
MacTHI.

HaiironosHimmm i BupimansHuM Qakropom ede-
KTUBHOTO BHMKOPHCTaHHS MacTwia € I CyMICHICTb 3
¢peonom. Tourime — X PO3UNHHICTH OJUH 3 OJIHUM.
Camo co00r0 3po3yMisio, IUIsi BUKOPUCTaHHS (HpeoHy
MIEBHOTO KJIacy MOTPiOHMH TIEeBHUH, peTeIhHO Miniopa-
HUH THI XOJIOAWIHHOTO MACTHJIA.

[Ipu rpamoTHOMY BHOOpPI XOJOTWUIBHHX MACTHII
KoMmrpecop Oyne (DyHKIIOHyBaTH HabaraTo JOBIIC 1
HajivHinre. Jlo HUX HeoOXiHA 0COOMUBa yBara, ajixe
MacTHa MalOTh BiIMOBIJATH Il HU3LI BUMOT, IO
3ajexarb Bij BUIY (peoHy, BiJl yMOB poOOTH, TeMIe-
patyp KoHAeHcallii, KHIiHHSA 1 06araTto 4oro iHIIOTO.
JloTpuMaHHs IMX BUMOT HEOOX1HO, HacaMmIiepes, Je-
pe3 Te, 0 MaCTHJIO 3HAXOAUTHCS B Oe3mepepBHill B3a-
emoii 3 ppeonoM. BoHo Mae OGe3nepepBHO ITUPKYITIO-
BAaTH 10 BCiM CHCTEMI OXOJIODKEHHS 1 34 HU3BKOI TEM-
MepaTypl 3alUIIATHCS PIOKUM, OCKUTBKH HE Mae
HAKONMYYBATHCS Y BUIAPHUKY. B iHIIOMY BHDAmKy y

pa3i HAsIBHOCTI BUCOKUX TEMIIEPATYp MACTHJIO HE Ma€E
repecTaBaTi OYTH B'I3KAM i TIOBHHHO BCIUIIKO TIPOTH-
JUsTH po3repMeTH3alii B Kommpecopi. Yepes Te, 1m0
MacTHJIO IOCTIHHO B3a€MOJII€ B CUCTEMI 3 PI3HUMH Ma-
Tepianamu, 3 IKHX BUKOHaHA KOHCTPYKIIis, 1 3 X0JI010-
areHTOM, BOHO TIOBUHHE MATH CTaOUIBHICTD 1 COPUSITH
HAIHIA poOOTi XOJOIUIBHUX YCTAaHOBOK. OIHAK Ma-
CTHJI TAKOTO POJLy HACIIPaBJi HE ICHYE.

BinmpamnpoBane XoJOIWIBHE MAaCTHIIO ITiISATAE
YTHITI3aMii Ta HOTO TIOBTOPHE BUKOPHUCTAHHS HE JOITyC-
kaeThes. KymyBatu (3aMOBIISATH) MacTHIIA [T KOMITpe-
COpIB CITiJi KEPYIOUNCHh XapaKTePUCTHKAMH, BiIIOBiI-
HAMHU €KCIUTyaTaI[ifHUM BHMOTaM CHCTEM, SIKi HaBO-
JTBCSL B IHCTPYKLIT 3 eKCIUIyaTalil XOJOAMIEHOTO
KOMIIpecopa Ta YCTaHOBKH B IiijioMy. Takox ciin 1o-
TPUMYBATUCh PEKOMEHAAL# TexHiuHoro Bignity Cya-
HomnaBHoi Kommawii. ¥ 1mbOMy BHIAAKy BHKOPHC-
TaHHS ONTHUMAJbHUX MAapOK MACTHJI Ma€ BHpIIIaIbHE
3HAYEHHS JUIA JOCATHEHHS HaWOUIbIIOi eh)eKTHBHOCTI
Ta TOBTOBIYHOCTI XOJIOJMIFHUX yYCTaHOBOK.

B tabnuii 2 HaBeIeHO MepeTiK XOJIOAMILHAX Ma-
CTHII, SIKi HAHOLTBIT 3aCTOCOBYIOTHCSA B CYYaCHHX CY/I-
HOBHX (DPEOHOBHX XOJOIMIFHUX yCTaHOBKAX.

Tabm. 2.
HAMWBUIBII 3ACTOCOBHI XOJIOJWJIBHI MACTUJIA
XoJ1010- MacTiio Bu HUK Bu HUK Bu HUK Bu HUK
areHT Mapka Mapka Mapka Mapka
Mapka Kareropis Mobil TOTAL PLANETELF SUNISO Bitzer
Mobil Arctic Assembly |PLANETELF ACD 32, 46, Suniso SL 32
R 134a |cunrernume |Oil 32, Mobil EAL Arctic|68, 100, PLANETELF 46. 68. 100 ' Bitzer BSE 32
32, 46, 68, 100 PAG e
Mobil EAL Arctic 32, 46, PLANETELF ACD 32, 46, [Suniso SL 32, .
R 404a |cuHTETHUYHE 68. 100 68, 100 46, 68, 100 Bitzer BSE 32
Mobil Gargoyle Arctic Suniso 3GS,
R 406a |cuHTCTHUYHE 0il 155, 300 4GS
R 407 Mobil EAL Arctic 32, 46, PLANETELF ACD 32, 46, [Suniso SL 32, |Suniso SL 32,
¢ |CHHTETIHHE 65 100 68, 100 46, 68,100 146, 68, 100
Mobil EAL Arctic 32, 46,PLANETELF ACD 32, 46, |Suniso SL 32, .
R 410a |cuHTETHUYHE 68, 100 68, 100 46, 68, 100 Bitzer BSE 32
R 507 CHHTCTHIHE Mobil EAL Arctic 22 CC,PLANETELF ACD 32, 46, [Suniso SL 32, Bitzer BSE 32

32, 46, 68, 100 68, 100 46, 68, 100
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Hupkyasuis Ta moBepHeHHs] MacTHJA.

Metoau migBuIeHHsI e(peKTUBHOCTI PoOOTH
cHCTeM 3MalIyBaHHS.

[Tpu excrutyaTarii XonoMIbHOT yCTaHOBKH HE0O0-
X1JIHO MPArHyTH O 3MEHIICHHSI KUTbKOCTI IIUPKYITFOI0-
YOT0 B CUCTEMI MAaCTHJIa, OCKLIBKU OCiIaHHs HOTO y BU-
MApHUKY 3HIDKYE PIBEHb MacTHjia B KOMIIpECOpi Ta
3MEHIIye KOe]ilieHT Teronepeaayi Bunaprauka. Jlms
TOTO 00 BUKITIOYUTH CKYTI-IyBaHHS MacTIJIa Y BUTIA-
PHUKY, TIPH MOHTaXi YCTAaHOBKH Tepen0adacThCsl HU-
3Ka CIIeIiajJbHUX 3aXOMiB, MO 3a0e3MeuyIOTh CTiHKe
MIOBEPHEHHS MacTHJIa 3 BUIIApPHUKA B KapTep KOMIpe-
copa. [loBepHEHHs MacTHIa, IO YHOCHTHCS 3 KapTepa
KOMITPECOpa B CHCTEMY, JOCSTa€ThCsl YCTAHOBKOIO Ma-
CJIOBIAIUIbHUKA, B SKOMY BiJIOYBa€ThCS BiIIUICHHS
MacTHiIa, YHECEHOTO Mapolo GppeoHy 3 Kaprepa KOMII-
pecopa. MacTuio, 110 BiIOKPEMHIIOCS, pa30M 3 PO3YH-
HEHUM Yy HbOMY ()pPEOHOM IOBEPTAETHCS MO TPYOIl B
KapTep KoMIpecopa.

VY XONOAMIBHUX YCTaHOBKaX, OCHAIICHUX MacIo-
BiJIITbHUKAMH, PIBEHb MAacCTHIIA B KapTepax KOMIIpe-
COpIB MiATPUMYETHCS JOCTATHLO CTa01IbHO. HalOimbI
JIOCKOHAJII KOHCTPYKII1 MacaOBi I IbHAKIB 37aTHI Bi-
JIOKpEMIIIOBaTH 1 moBepTaTH B kaprep a0 80% mac-
THIIA.

[ToBepHEeHHST MacThia, 3aHECEHOTO y BUIIAPHHUK,
3a0e3neuyeTbcss PI3HUMU KOHCTPYKTHBHUMH 3aXO0-
gamu. OcoONHMBO BaKJIMBO B)KMBAaHHS ILHMX 3aXOJiB,
KOJI YCTaHOBKA HE Ma€ MacJIOBiJIIIbHUKA. 3 LI€I0 Me-
TOIO BUIIAPHUK BCTAHOBJIIOIOTH BUILE KoMMpecopa. st
CaMOIUIMBHOTO PyXy MAacTHIa B HANPSIMKY PyXy Hapu
BCMOKTYBAJILHUH TPyOOIPOBiT MOHTYIOTh 3 YXHJIOM 1-
2° B OiK KOMIIpecopa i 3aCTOCOBYIOTh BEPXHIO TIOJaqy
pinkoro ¢bpeoHy y BUIApHUK. SIKIIO BHIIAPHUK PO3Ta-
MIOBaHWU Ha OJIHIH BHCOTI 3 KOMIIPECOPOM ab0 HIDKYE
Horo, TO I IOBEpPHEHHS MacTHIIa IOBHHHA OYTH BU-
KOHAHa MaCTHJIOMN IHOMHA MeTas. MacThiIo, CTiKaloun
B HW)KHE KOJIIHO TI€TJIi, yTBOPIOE MACTHJIBHUI 3aTBOP.
YHacnigok 1poro BifOYBa€eThCS 3HMKEHHS THCKY Ha
JIIISTHIIT BCMOKTYBaJIBHOTO TPYOONPOBOILY MiXK MacTH-
JIOMIIHOMHOIO TIETJICI0 Ta KoMiipecopom. [Topirist mac-
THUJIA TIIHIMAETBCS y PO3TALIOBAaHY BHIIE AIISIHKY BHa-
CJIiJOK PI3HUII THCKIB, IO YTBOPWIJIACS Y BUIIAPHUKY 1
Ha JUISHII BCMOKTYBaJIBHOTO TPYOOIIPOBOAY ITiCIIS Ma-
CTHJIFHOTO 3aTBOpa. MacTuiomnigiioMHa TeTis 3a0e3-
mevye migioM MacThiIa Ha BUCOTY He Ounbmie 3 M. Po3-
Mip MacTHJIEHOTO 3aTBOpa Ma€e OYTH SKOMOTa MEHIIIHM,
mo6 He Oynia OTpiOHA BEJHMKa PI3HUIL TUCKIB JUIA TTi-
JIAOMY MacTuIIA.

VY 3B'i3ky 3 BHCOKMMH BHMOTAaMH, 1[0 BHCYBa-
I0ThCSL IO YMCTOTH 3MallyBaJIbHOIO MacTHIa, Ha HOTro
HIISIXY B CHCTEMI IIPUMYCOBOTO 3MAalllyBaHHs KOMIIpe-
copa BCTaHOBIIOIOTHCS JBa (hinmbTpu. MacTuino 3acMo-
KTYETBCSI HACOCOM 3 KapTepa uepe3 (pinbTp rpyboro
OYUILCHHS 3 MarHITHUM YJIOBIIOBAYEM, IO SBJISIE CO-
6oto pibry citky (150 — 300 otBopiB Ha 1 cM?), i Ha-
THITA€ThCS B HIUTHHHHK (UIBTP TOHKOTO OYHIICHHS,
SKHA € MK CTaJIeBUMH IUIACTHHAMHY IMUTHHU, IIAPH-
Hoto 0,05 — 0,1 MM. Jlani odurIieHe MACTHIIO MTOAAETHCS

0 KaHaJIax JI0 map, Mo TPYThCA, ATYHHO-TIOPITHEBOT
TPYIH Ta MiIIIAITHAKIB KOMIIpecopa.

CyITHOBI XOJIOAMIIBHI YCTaHOBKH MPOBI3iHHMX Ka-
Mep Ta CUCTEM KOH/AUIIFOBAHHSI ITOBITPS 3a3BUYail KOM-
IUIEKTYIOTBCSI TTOPITHEBUMH Ta FepMETUUHHMU (peo-
HOBHUMH KOMIIPECOPaMHU MaJIol Ta CepeHbOI X000~
poaykruBHOcTi. Ha kapTepi (crankcase) kommpecopa
nepen0ayacTbesl KOHTPOJIBHE OIJII0Be CKiIo (control
sight glass), sike T03BOJSE Bi3yallbHO KOHTPOIOBATH
piBeHb MacTHiIa B Kaptepi (Puc. 1). Y nporieci excrury-
aTarlii HeoOXiTHO MOCTIHO KOHTPOJIFOBATH PiBEHb Ma-
CTHWJIa B KapTepi Ta poOOTy MacTHIbHOro Hacoca (
SIKIIO BiH icHY€). PiBeHh MacTHIIa B KapTepi Mpalltoro-
YOro MOPIIHEBOr0 ()PEOHOBOIO KOMIIpEcopa MOBUHEH
miaTpumyBatucsi Ha 1/2-3/4 BHCOTHM KOHTPOJIBHOTO
OTJIS,ZIOBOTO CKJIA. 3HIDKCHHS PiBHS MacTHiIa B KOMIIpe-
COpI HE € MiJICTABOIO JUIS I0JJaBaHHs MacTHJia B KapTep
(11e Mo>ke OyTH HACIIAKOM MMOraHOi POOOTH MaciOBif-
JUTHHUKIB Ta BHHOCY MacTHJIA B CHCTEMY, i TOMY HE00-
X1THO B)XATH TEPMIHOBUX 3aXOIiB [ [IOBEPHCHHS Ma-
cTHiia B Kaptep Kommpecopa). Jodasamu macmuio
6apmo minvKu y pasi 6uaeieHHA 6UMOKY 1020 i3 cuc-
memu X071000a2eHmy.

VY pa3i HaaAMiIpHOTO BUHOCY Ta HAKOIIMYCHHS Mac-
THJIa B BUIIAPHIHA CHCTEMi HEOOXiTHO BUKOHATH OTepa-
1i1 3 HOTO MOBEPHEHHS B KapTep KOMIIpecopa.

HaiinpocTimuM 1 JocuTh e(peKTHUBHHUM METOIO0M
NOBEPHEHHS MacTHUIIa, 1[0 HAKOIMYMIIOCS B MPUIaaax
OXOJIOJDKCHHSI, € BUKOHAHHS JOJATKOBOI BiNTalKH Y
py4HOMY pexxuMmi. Y Ipoleci BiATaiiku TemmepaTtypa
MacTHJIa, IO OCiIa B IPUIIaJaX OXOJIOKECHHS, iIBH-
OIY€THCSA, @ MACIISHI TTAPH, IO YTBOPUIIHCS, BIICMOKTY-
FOTHCSI KOMIIPECOPOM 1 Yepe3 MaclOBiJIUTFHHK ITOBEP-
TaIOThCSA B HOTO KapTep.

Takox € i iHmMH Metoa. JJis mboro HeoOXiaHO
TUMYACOBO TIEPEBECTH YCTAHOBKY Ha PEXHUM «BOJIO-
TOro XOJy»: MEepernyCTUTH MAacTHIO 3 MAaclOBi[ijib-
HHMKa B KapTep KoMIpecopa; 30UIbIIUTH Mojady pil-
KOro peoHy y BUIIAPHUK Yepe3 BIIKPUTTS PYHHOTO 3a-
OIPHOTO BEHTHJISI HAa PO3MOALIBYUOMY  IPHUCTPOT,
MIABMIIUTH THCK KOHAeHcamii 10 1,9Mmna (19 krc/cm2)
npu poboti Ha R404a i 1,6 Mna (16 xrc/cm2) — Ha
R407c depe3 3MeHIIEHHS TOAadi OXOJOMKYBaIbHOT
BOJAM B KOHZICHCATOpP. Y pa3i BUHUKHEHHS TiJIpaBiid-
HUX yAapiB y OWIIHApPaX KOMIpecopa HeoOXiTHO He-
TaifHO TIPUKPUTH BCMOKTYBAJIGHUI BEHTHIb KOMIIpE-
copa i BeHTWIb ToJadi PiAKoro (GpeoHy y BUMApHUK.
Konu piBeHs MacTHIIa B KapTepi IepecTaHe IiABHITY-
BaTHUCS, IPUMYCOBE IIOBEPHEHHS MacTuIIa B KapTep Ba-
PTO NIPUIHHUTH.

3anuBaHHS a00 IIONMOBHEHHS MAacTWJIa IPOBO-
TUTHCS depe3 TependadeHuil Jyis 1bOro OTBip Y BepX-
Hilf YaCTHHI KapTepa KOMIIpecopa i MUTbHO 3aKPUTHH
MpoOKOK0 (3ariyIikow) B pobodomy pexumi. [l
LILOTO HEOOX1/THO 3YITMHUTH KOMIIPECOP, 3aKPUTH HOTO
BCMOKTYBJIHUH 1 HATHITAILHUN BEHTHIII 1, 3JI€TKa I10-
cJlabuBIIM TPOOKY JUIsl 3aMBaHHS Mactuia (puc. 1),
3HM3UTH THCK Yy KapTepi Kommpecopa 1o atMmocdep-
HOTO (po3ra3yBaTH KOMIIPECOD).
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Puc. 1. [lopwnesuii ppeornosuii Xo100UIbHUL KOMIPECOp.

1. Brnok-xapmep.

2. Kpuwxa kapmepa.

3. Knanauna nnuma.

4. Kpuwxa yuninopis.

5. Bemokmysanvhuii mpybonpogio.
6. Haenimanvruti mpyoonpogio.

[Ticnst 4oro BUKPYTHTH NMPOOKY Ta 3aJIUTH B OTBIp
MacCTHJIO IO HOPMAITbHOTO piBHA. PiBeHh MacTmIIA B Ka-
pTepi crocrepiraTh 3a KOHTPOJBHUM  OTJISIIOBUM
ckioM (NOBMHEH miaTpumyBatucs Ha 1/2-3/4 Bucotn
KOHTPOJIBHOTO OIVIAA0BOrO ckia). [licis 3akiHueHHS
3aJMBaHHSA (TOTIOBHEHHS) MACTHIIa, Yepe3 PO TyBaHHS
napor (peoHy MOPOKHUH KOMIIpecopa, HEeoOXiTHO
BUTICHHUTH TOBITPS, 1[0 HAKOMAYHUIOCSA B HbOMY. Jliist
BOTO 3JIeTKa BiJKPHUBAIOTH CHOYAaTKY BCMOKTYBAJb-
HUH, a IOTIM 1 HarHITAILHUNA BEHTHJII KOMIIpecopa (10
BUHUKHECHHS JIETKOTO IIyMy Mapa (GpeoHy, MO BHXO-
JIITB) Ha KOPOTKHU# 9ac ~ 20-30 cek., micist 3aKiHIeHHS
SIKOTO TIPOYBAaHHS MOYKHA BBAXKATH 3aKiHUCHIM; BCTa-
HOBHUTH Ta HIUTFHO 3aTATHYTH NPOOKY Ha 3aTHBHOMY
OTBOpI (IPUYOMY BCTAHOBJIIOBATH Ta 3aTATYBaTH IPO-
OKy HEOOXIHO ITiJl HCBEITUKUM HAJJTUIIIKOBUM TUCKOM
napu (GpeoHy, mo BUXOIUTh). ITiciis 3aKiHUEHHS BCiel
MPOIEYyPH — 3aIyCTUTH KOMIPECOp 3BHYANHHMM IO-
PSAKOM 1 TPOKOHTPOJIIOBATH POOOTY CHCTEMH 3Ma-
IICHHS.

Takox Ha esTKUX KOMIIpecopax MOIMOBHEHHS Ma-
CTHJIOM MO>KHA 3JIICHIOBATH IIPH MPAIFOI0YOMY KOMII-
pecopi yepe3 3amipHUI BEHTHJIb, NPHEAHAHUN Uepe3
TPyOKY 10 HU)KHBOI YaCTHHH KapTepa Komipecopa. s
K JIHISI BUKOPUCTOBYETHCS IJIS 3IIMBAHHS MacTWia 3
kaptepa komrmpecopa (puc. 1). Ilepen momoBHEHHSIM
MacTHJIOM TPYOKy HEOOXigHO 3aHYPHTH B E€MHICTH 3
MacCTHJIOM SKOMOTa HIDKYE 1 IMPOIYTH HAIIUIIKOBUM

7. Bemoxmyesanvhuti genmuno.

8. IIpobka ons 3anueanHs macmua.

9. Konmponvhe o2nsi0ose cKio.

10. Jlinis nono@HenHs/3Mu6aHHs Macmuid.
11. Jliniss nosepnenns macmua.

THUCKOM ITapOMacTHIIBHI cyMmimii 3 kapTepa. [oTim, 3a-
KpUBAIOYH 3allipHUN BCMOKTYBAIGHUH BEHTHIIb KOMII-
pecopa, CTBOPHUTH B KapTepi HeBelIHKuii BakyyMm. [1oBi-
JILHO BiJIKPHBAIOYH 3allipHUIl BEHTHJIb HA JIHIT [1OIIOB-
HEHHSI/3IMBaHHs MACTHJa, ITIJICMOKTATH HEOOXIiIHY
KiJIbKICTh MacTHiIa B KapTep. PiBeHb MacTHia B KapTepi
CIIOCTEPIraTH 3a KOHTPOJIBHUM OIJISIIOBUM CKJIOM (TIO-
BUHEH MiATpUMYBaTHCs Ha 1/2-3/4 BUCOTH KOHTPOJIb-
HOTO OTJIIIOBOTO CKiia). [licist 9oro MIiTbHO 3aKPUTH
3aripHU BEHTWIb Ha JTiHII HONOBHEHHS/3/IMBAaHHS Ma-
ctuna. [licng 3akiHUeHHS MPOLEAYPH — IUIABHO BilK-
PUTH 3aIipHUA BCMOKTYBaILHIA BEHTIb KOMIIPECOpa
Ta MMPOKOHTPOJIIOBATH POOOTY CHCTEMH 3MAaIEHHS.

Bapro nam'sitaTy, 1110 KOMIIPECOPH 3 IPUMYCOBOIO
CHCTEMOIO 3MaIeHHs MalOTh 3aXUCT MO0 AU epeHIli-
QIPHOMY THUCKY MacTuiia i B pasi MaJiHHsI TUCKY Mac-
THJIa KOMITPECOP aBTOMATHYHO BimkmodaeTscs (PKM).
Maui xoMmmpecopH, B SKAX 3MalleHHS 3IIHCHIOETHCS
PO30PH3KyBaHHAM, TAKOT'O 3aXKMCTy HE MAalOTh 1 HABIThH
[py MOBHOMY BHHECCHHI (BUTIKaHHI) MacTUiIa 3 Kap-
Tepa, KoMnpecop Oy/ie TPOJOBKYBaTH MPALIOBATH, 110
HEeMHHYy4Ye INpu3Bese 10 Horo asapii. Tomy, B ocraH-
HBOMY BHIAJIKy, HEOOXI/THO PETYIISIPHO KOHTPOJIIOBATH
piBeHb MacTmwiIa B KapTepi M0 KOHTPOJIBLHOMY OTJISIO-
BOMY CKIIy.

3 omiAy Ha BHUINEBUKJIAACHI BIACTHBOCTI XOJIO-
JTWIBHUX MAcTWJI, y TPOIIECi eKCITyaTallii Cy JHOBHUX
XOJIOMUIBHAX ~ YCTAHOBOK ~ CJIiJI BHKOPHCTOBYBATH
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TITBKA T€ MacTHJIO, SIKE 3a3HAYEHO B TEXHIUHIH JTOKY-
MEHTAIlil Ha YCTaHOBKY a00 CyIHOBIH KapTi MacTHII
(Lubrication Oil Chart), po3po0JieHiii TeXHIYHUM Bij-
ZIOM CyaHoruiaBHOL Kommanii (Technical
Department of Shipping Company). 3anpapnsatu (mo-
MOBHIOBATH) CUCTEMY MAaCTHJIOM 1HIIIOi MAapKH KaTero-
PHUYHO He JomyckaeThes. [lepeBeicHHsT YCTAHOBKU Ha
IHIIIE MAaCTHJIO 3a3BHYail MPOBOJHUTHCS 3a MOTOHKCH-
HiM 3 TexHiYHEM Bigminmom CymaHomnaBHoi Kommanii
(Technical Department of Shipping Company) a6o 3
supo6uukom (Manufacturer) kommpecoproro arpe-
rary.

Po3dacyBaHHA Ta MOCTAYAHHA XOJOTUJIBLHUX
MacTHJI.

XoNoaAMIbHE MacTHWIIO MOCTABISETHCS CIIOKHBA-
YeBi B TepMETHYHIN MeTaneBiil Tapi (00uku, KaHICTPH,
nocyauHM) pizHoi emuocti (1-200 ). [ns cynHOBHX
XOJIONWILHUX YCTAaHOBOK IPOBI3IHHUX KaMep 1 cucTeM
KOHJULIIOBaHHS TIOBITPs, 00JIalHAHUX KOMIIPECOPaMH
MaJiol Ta CepeIHBOI XOJIOOIPOIYKTUBHOCTI, 3a3BUYa
MacCTHJIIO 3aMOBJIIETHCS 1 TOCTAYAETHCS B KAHICTPaX Mi-
crkictio 10-30 mitpiB (puc.2).

o &

REN,

‘So:
72 TON

Puc. 2. Buou pozgpacosku xo100uibHo20 macmud.
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