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ACCESSMENT OF DURUM WHEAT (T.DURUM DESF.)
VARIETIES UNDER SALINITY AND DROUGHT STRESSES
AND THEIR QUALITY LEVEL

Haciyeva Sh.I., Abishova X.Sh., Memmedova G.A., Hajiyev E.S., Abdullayeva L.S.,

Huseynova T.N., Mikayilova R.T., Karimova F.R., Musayeva A.R.
Genetic Resources Institute of ANAS, Baku, e-mail: elcin_haciyev _198@mail.ru

The deterioration of environmental conditions and the depletion of plant genetic resources create a problem
for the creation of new sustainable cultivars of plants that can effectively use available resources in modern climatic
conditions and produce high-quality products. In particular, given that arable land is prone to drought and salinity,
it becomes clear that the solution to this problem is relevant. Currently, out of 230 million hectares of irrigated
land, 45 million hectares, or about 20%, have turned into saline soils. Drought occurs on 26% of arable land and
has a wider impact globally than other stressors. The study of resistant wheat varieties, which are currently the main
food of humanity in adverse climatic conditions, is closely related to the successful solution of the problem, their
identification, and their use in breeding. In the studies were carried out at the Genetic Resources Institute of ANAS,
an important place is occupied by the solution of the problem of productivity, early maturity of various varieties of
wheat, resistance to diseases, stress factors: salinity, drought, and high temperature. Therefore, conducting research
in this area using effective methods and using them in breeding is important. The chlorophyll depression “a” and
“b” to the stresses were investigated in the laboratory conditions. The chlorophyll content (substance) (“a+b”) was
determined and calculated their ratio as well. The evaluation of 31 accessions was conducted by using the diagnostic
method of drought and salinity stress tolerance. The tolerance of 6 varieties to both stress factors was revealed:
St.Qarabagh., k-5 Hordeiforme., k-50 Alboprovinciali., k-64 Murciense., k-81 Hordeiforme., k-82 Leucomelan.

Keywords: wheat, drought, salinity, chlorophyll, gluten, vitrescence

Stress factors is a symptom that is ac-
cepted as a source that reduces the normal de-
velopment of plants. These symptoms include
drought, salinity, high and low temperatures,
and so on. Abiotic stresses cause changes in
the physiological activity of plants, weaken
the process of biosynthesis in cells, disrupt the
normal functioning of plants. Therefore, the
creation of new plant varieties and forms that
are more productive and resistant to stress fac-
tors using plant genotypes resistant to various
stresses, including drought, heat and salinity,
which can be grown in unfavorable climatic
conditions, is an urgent problem.

Azerbaijan is a place with a rich variety
of soft, hard wheat and rye. This diversity re-
quires research on genetics, selection, evolu-
tion, and plant origin. Being part of the South
Caucasus, Azerbaijan is considered one of the
primary centers of wheat origin.

Durum wheat is mainly distributed in hot
and dry areas. Durum wheat loves moisture dur-
ing ripening, despite the high temperature and
drought. It has been collected and confirmed as
a result of expeditions that it is widespread in
all mountainous and foothill areas of Azerbai-
jan and has a great diversity [1]. Because each
variety has the power to affect certain abiotic
stresses, the balance in metabolic processes is
disturbed after that effect. The persistent variety
quickly eliminates the changes in metabolic pro-
cesses under the influence of extreme factors.

Thus, it is recommended to select stress-
resistant samples and use them in breeding.
Resistance to these factors is determined by
various mechanisms. the changes in expression
of stress genes regulates these mechanisms.

At present, the Genetic Resources Institute
of the ANAS carries out a number of research
on the issues as the collection and increase the
variety and diversity of wheat, the conservation
of biodiversity of the gene pool. Biomorpho-
logical and economic features of 2158 wheat
genotypes are studied particularly. Their biotic
and abiotic stress factors tolerance is deter-
mined, and the use of genotypes with effective
properties in breeding is recommended [2,3,4].
The research conducted by us is a part of the
solution to this issue.

Materials and methods of research

The research was held on 31 of 18 durum
wheat (7. durum Desf) varieties.

The purpose of the study is to investigate
the relationship between the tolerance of wheat
genotypes to salinity and drought stresses and
chlorophyll content, leaf samples (the leaf
(second) from the top) were exposed to salt
and drought stress. For this purpose, the leaves
were cut into small circles and divided into
three parts. In each experiment, 5 circles were
placed into the test tubes. Water was added to
the first part, 2% NaCl solution to the other,
a sugar solution with a pressure of 20 atm to
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the third part and kept at 24°C for a day. Then
the circles were removed from the solution,
dried with filter paper, transferred to a 10 ml
test tube, added alcohol, and boiled for a few
minutes (until the circles turned white).

After cooling, the volume of alcohol was
increased to 10 ml in the test tube and a spec-
trophotometer was used to measure the chlo-
rophyll content, chlorophyll “a” was on the
wavelength of 665 nm, and chlorophyll “b”
of 649 nm. The ratio of pigment concentra-
tion to the water condition was detected and
this correlation was accepted as a criterion for
the selection of forms with salinity and drought
resistance. According to the level of the re-
sults, the sample will be considered the more
resistant. [5] In addition, the physical features
of the seeds — the amount of gluten, sedimen-
tation, and quality, sedimentation sediment
were determined [6]. Vitrescence of grain,
1000seeds weight was studied by the accepted
methods (DS-10842-64, 10840-64), based on
the amount and quality of gluten (DC-9406-
60), the quality of gluten, flour resistance, and
dough stretching was assessed (resistance was
measured by the GDI-1 device). The sediment
indicator was determined with acetic acid
based on macro method [7].

Results of the research and discussions

The results of the research in Table 1 show
the chlorophyll “a”, “b”, the sum of “a” and
“b”, the ratio of “a” to “b” in the leaves of wheat
varieties exposed to drought and salt stress.

Pigments are involved in the process of
photosynthesis in the transferring of oxygen,
oxidative and photosynthetic phosphorylation,
in short, in the general metabolism of plants.
Chlorophylls (especially chlorophyll “b”) are
of great importance in the plant’s adaptation to
unfavourable environmental factors. During ad-
aptation, a slight decrease or increase in the ratio
of chlorophyll “a” to “b” is seriously reflected
in the physiological processes occured the plant.

The effect of stress factors on the amount
of chlorophyll is reflected in the intensity of
photosynthesis. Changes in the chlorophyll-
content of the leaves due to drought and sa-
linity stress are also reflected in our research.
In addition to the impact on the physiological
status of plants, salinity and drought stress, sig-
nificantly affect the normal course of photosyn-
thesis. O.V. Udovenko notes that the amount of
green pigments decreases in a saturated chloride
environment. Decreases of chlorophyll content
due to salinity and drought stress are associated
in some cases with a decrease in their volume as
a result of the destruction of chloroplasts. It is

believed that this situation leads to a decrease in
the intensity of photosynthesis. It is also noted
that in plants that are not resistant to salinity,
more chloroplasts are destroyed and the inten-
sity of photosynthesis is reduced. It was found
that changes in the plastid system of wheat
plants intensify with increasing salt stress [8].

Using these factors, they can be used as initial
material in the breeding, as well as in the evalu-
ation of new hybrids, lines, and varieties, and in
the detection of promising crop varieties [9,10].

Based on the indicators of chlorophyll “a +
b” in Table 1, the selected 6 drought-resistant
samples and 8 salinity tolerant accessions were
indicated by the (-)in the table.

Changes in the pigment system occur
mainly due to the labile-bound chlorophyll
«a», chlorophyll «b» is more stable, less vari-
able, and this is due to the fact that the binding
energy of water molecules in chlorophyll «b»
is stronger than in chlorophyll «ay.

To sum up the results, the samples were
grouped in a dendrogram according to the
changes that occured in chlorophyll content
(a + b) due to drought and salinity conditions
(Figure 1, 2). The samples in the dendrogram
are classified into two groups: the first group
includes tolerant samples (high percentage of
controls) and the second group includes sam-
ples with less than 90% according to control.
The chlorophyll content of these samples de-
creased due to drought and salinity stresses.
These samples are accessed as drought and
salt-sensitive varieties due to changes in chlo-
rophyll (a + b) content.
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Fig. 1. Grouping of samples according
to the chlorophyll content (a + b)
due to the drought impact

EUROPEAN JOURNAL OF NATURAL HISTORY Ne2, 2022



5

Table 1

Indicators of tolerance to drought and salinity due to changes in chlorophyll content
of the durum wheat leaves (7. durum Desf.)

. Chlqrophyll content Ca+Cb va Ca/Cb parameters
Catalog Sample name (in Mcg in a single leaf area) (control %)
No- Control Dr/stress Sal.stress Dr. Sal.
a b a b a b atb | a/b | atb | a/b
1 2 3 4 5 6 7 8 9 10 1 12
St. | Garabagh 6,09 | 1,93 | 2,08 | 2,00 | 6,58 | 2,00 | 107- | 99= | 106= | 104=
St. | Barakatli 345 | 1,01 | 428 | 1,31 | 4,70 | 1,39 | 125- | 95= | 136- | 99=
k-5 | hordeiforme 3,85 | 1,67 | 4,38 | 1,59 | 5,26 | 1,81 | 108- | 120- | 128- | 126-
k-6 | hordeiforme 8,06 | 3,23 | 7,96 | 3,04 | 8,83 | 3,46 | 97= | 104- | 108= | 102=
k-17 | murciense 3,90 | 1,50 | 4,37 | 1,53 | 4,41 | 1,46 | 109- | 109- | 109= | 116-
k-18 |mutico Murciense 7,52 | 2,55 | 6,31 | 2,07 | 891 | 2,61 | 105=| 96= | 126- | 86=
k-22 | hordeiforme 6,76 | 1,91 | 6,26 | 1,66 | 6,81 | 1,65 | 109- | 94= | 102=| 86=
k-26 | melanopus 6,42 | 2,28 | 6,22 | 2,15 | 531 | 1,93 | 95= | 102=| 83= | 97=
k-29 |coerulescens 5,61 | 232 | 525 | 2,28 | 6,18 | 2,45 | 94= | 95= | 108= | 104=
k-44 | albo Obscurum 530 | 2,24 | 5,23 | 2,14 | 5,62 | 1,93 | 97= | 103=| 100=| 123-
k-48 |alboprovinciale 528 | 1,66 | 4,63 | 1,73 | 5,54 | 198 | 91= | 84= | 108= | 88=
k-50 |alboprovinciale 4,09 | 1,57 | 3,00 | 1,04 | 4,14 | 1,31 | 71= | 110- | 96= | 121-
k-57 | lybicum 363 | 1,15 | 2,72 | 091 | 4,08 | 1,27 | 76= | 85= | 112- | 102=
k-58 | lybicum 8,29 | 2,91 | 8,38 | 2,83 | 8,74 | 3,14 | 101=| 104- | 106= | 89=
k-61 | hordeiforme 5,54 | 2,58 | 5,33 | 2,47 | 5,53 | 2,12 | 96= | 100=| 94= | 121-
k-62 | affine 4,09 | 1,57 | 3,73 | 1,54 | 5,66 | 2,06 | 93= | 93= | 136- | 105-
k-64 | murciense 3,08 | 1,77 | 4,07 | 1,17 | 3,92 | 1,45 | 103=| 126- | 101=| 154-
k-66 | murciense 7,20 | 2,73 | 6,97 | 2,97 | 8,56 | 3,56 | 100=| 89= | 122- | 91=
k-67 | apulicum 4,34 | 1,09 | 4,19 | 1,14 | 427 | 1,10 | 98= | 92= | 99= | 97=
k-68 | leucomelan 577 | 1,75 | 5,42 | 1,67 | 5,61 | 1.64 | 94= | 98= | 96= | 103=
k-69 | melanopus 4,05 | 1,66 | 3,70 | 1,58 | 3.35 | 1,55 | 92= | 96= | 85= | 88=
k-75 | murciense 4,59 | 1,24 | 4,40 | 1,20 | 4,53 | 1.12 | 96= | 99= | 97= | 109-
k-76 | melanopus 523 | 1,63 | 510 1,62 | 5,56 | 1,44 | 98= | 98= | 102= | 120-
k-79 |leucomelan 4,17 | 1,27 | 4,02 | 1,36 | 4,61 | 1,33 | 99= | 89= | 109- | 105=
k-80 | apulicum 4,61 | 1,65 | 4,16 | 1,55 | 493 | 1,67 | 91= | 96= | 105=| 105=
k-81 | hordeiforme 7,27 | 2,82 | 6,70 | 2,30 | 7,71 | 2,80 | 89= | 113- | 104=| 106=
k-82 | leucomelan 3,16 | 0,96 | 2,89 | 0,23 | 3,65 | 0,78 | 108- | 142- | 107=| 120-
k-83 | aegiptiacum 4,28 | 1,17 | 4,01 | 098 | 3,82 | 1,39 | 91= | 112- | 95= | 75=
k-89 | mut. Africanum 5,48 | 2,07 | 4,14 | 2,06 | 7,25 | 2,28 | 72= | 86= | 126- | 120-
k-93 | hordeiforme 427 | 1,54 | 3,69 | 1,38 | 4,18 | 1,52 | 87= | 96= | 98= | 99=
k-122 | niloticum 485 | 1,73 | 442 | 1,54 | 5,76 | 2,00 | 90= | 102=| 118- | 103=
k-125 |affine 6,53 | 2,30 | 6,34 | 2,02 | 520 | 2,53 | 94= | 110- | 87= | 72=

Symbols: — tolerant . = moderate tolerant. = not tolerant
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Fig. 2. Grouping of samples according
to the amount of chlorophyll (a + b)
under the impact of salt stress

Among the selected varieties, Standard
Karabakh and Standard Barakatli, vhorde-
iforme in the K-5 catalog listed in the table
for their high photochemical activity of chlo-
roplasts can be shown; The chlorophyll “a”
was 3.85 Mk-grams in the control variant, and
4.38 Mk-grams under the drought stress, and
5.26 Mk-grams under the salt stress. The pa-
rameters of chlorophyll “b”: in the control was
1.67, under the drought 1.59, and under the salt
stress 1.81 Mk-gr. Based on the results, the per-
centage of chlorophyll (a + b) in this accession
was 108 (in the control variant) and 128 under
the salt stress, and this sample was selected as a
tolerant sample due to the high photochemical
activity of the leaves.

In Figure 3, the samples are grouped accord-
ing to their drought resistance. The dendrogram
shows close samples in terms of durability. The
chlorophyll a / b ratio in the leaves of the sam-
ples exposed to the drought stress located in the
upper group was 100-142% and were evaluated
as resistant (K-82, 17, 50, 125, 81, 83, 5, 64, 6,
58, 61, 26, 122). 44) after stress, the chlorophyll
a/ b in the leaves of samples located in the sub-
group was 86-96% according to control. These
samples were assessed as susceptible to drought.

The high ratio of chlorophyll «a» to «b»
in 5 samples after quarrying and salt stress in
5 samples: v in the catalog K-5. hordeiforme;
In the K-50 v. alboprovinciale; V.miirciense in
K-64; In K-81 v. hordeiforme; In K-82 v. was
in leucomelanda. Thus, the samples shown
were selected to be resistant to both stresses
(drought, salt) (Table 1, Figure 4).
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Fig. 3. Grouping of samples according
to the chlorophyll a / b content due
to drought stress impact

These accessions are with a more active
pigment complex than others. The content of
the photosynthetic pigment is high (Table 1).
Therefore, these samples have a very active
photosynthetic apparatus, and the process of
converting light energy into chemical energy
(ATF and HADF forms) is more intensive.

Quality wheat must first have a high pro-
tein, gluten, and sedimentation index. Physical
parameters, quantity and quality of gluten, and
sedimentation sediment were determined in
the grains of the samples. The results obtained
for vitrescence and the 1000seeds weight were
satisfactory.
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Fig. 4. The samples with resistance to both stresses (drought, salinity)
Table 2

The samples selected from local and introduced durum wheat varieties
for their high parameters

Physical parameters Amount and quality of gluten

ol [ E
) 5 g S = = 2
< E 2 b z35 28 O s 8
< = = [72] 2 < ° E
© - E g & 3

= %
St | Garabagh 92 53,2 8 31,0 95 10,3
St | Barakatli 51 50,8 6 25,6 95 8,0
5 | v.hordeiforme 100 440 6 42,5 85 14,6
62 |v. affine 90 57,6 8 31,8 95 12,1
64 |v. murciense 85 57,2 10 30,0 95 10,0
76 | v. melanopus 87 58,0 11 33,8 100 10,2
83 | v. aegipteacum 92 57,2 9 33,5 95 10,1

In 19 of the 31 samples studied, 1000seeds
weight was more than 50 g (v. Leucomelan
60.8 g; v. Murciense 58.5 g; v. Hordeiforme
59.6 g, etc.). Vitrescence mainly varied be-
tween 77-99%. In 13 samples, the amount of
gluten was more than 30% (amount of gluten
in v. hordeiforme was 42.5%, GDI 85; v. affine
36.6%, GDI 95; v. Mutico murciense 36.6%,
GDI 95, etc. ). Based on the research, geno-
types with high physical parameters were se-
lected, and the results of the Karabakh variety
taken as a standard are given in Table 2.

In the 31 durum wheat genotypes, 14 spec-
imens had high gluten content (above 30%).

19 samples (v. Leucomelan 60.8 g; v. Horde-
iforme 59.6 g) were selected from the quantita-
tive indicators of grain according to the 1000 seed
weight. The characteristics of the studied wheat
genotypes are included in breeding programs to
help breeders achieve high yields.

Also, based on the changes in the plastid appa-
ratus of the leaves, from the studied durum wheat
samples Standard Karabakh; In the K-5 catalog
v. hordeiforme; In the K-50 v. alboprovinciale;
V.miirciense in K-64; In K-81 v. hordeiforme; In
K-82 v. leucomelan it was determined that they
are resistant to both stresses (drought, salt) and
can be used as donors in breeding processes.
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Autophagy activity was studied on men of different ages and weights under conditions of partial food dep-
rivation (800-120 kcal per day). Beclin- 1 marker, which was determined by enzyme immunoassay, was chosen
as an indicator of autophagy activity. Autophagy activity was determined by the difference in the concentra-
tion of beclin-1 before the onset of food deprivation and 12 days later, expressed as a percentage of the initial
one. The study showed that the leading factor influencing the activity of autophagy in men is age and certain
components of body composition. The authors assess the degree of activation of the autophagy process in men
in relation to various factors, such as weight, body composition, age, biochemical parameters of lipid metabo-
lism under conditions of partial food deprivation (PFD). Autophagy activity was determined by the difference
in the concentration of beclin-1 before the start of food deprivation and after 12 days. The authors found that
the weight category of the patient does not play a significant role in the degree of autophagy activation during
calorie restriction in men. The most significant factor influencing the activity of autophagy is age and is a fac-
tor influencing the blood lipid spectrum. The authors found a negative correlation between delta-beclin-1 and
high-density lipoproteins at the young age, and negative correlations with LDL, total cholesterol and positive
correlations with HDL in the elderly.

Keywords: food deprivation, autophagy, age, weight, Beclin-1, men

The works devoted to autophagy show the
important physiological role of this process in
maintaining cellular and systemic homeostasis
in mammals [1]. However, most studies have
been carried out either on experimental animals
or on individual cell cultures [2, 3]. It is general-
ly accepted that calorie restriction stimulates the
process of autophagy, which was the argument
for the widespread introduction of various re-
strictive diets into the masses of the population
[4, 5, 6]. The autophagy marker Beclin-1 protein
is used to characterise the autophagy process. In
2001, Tamotsu Yoshimori and colleagues [7]
showed that Beclin-1 forms a complex with
phosphatidylinositol-3-kinase (PI3K) and in
this composition initiates the nucleation and for-
mation of the autophagosome membrane, and
plays a key role in other stages of autophagy
[8,9]. At the same time, the analysis of literature
data shows the paucity of studies of this issue
specifically on humans. In this regard, the study
of the process of autophagy and factors affecting
the activity of this process is an urgent problem.

Purpose of the study: to determine the
degree of activation of the autophagy process
in men in connection with various factors:
weight, body composition, age, biochemical
parameters of lipid metabolism under condi-
tions of partial food deprivation (PFD).

Materials and methods of research

This study involved 20 men. The concen-
tration of Beclin-1 was highly variable, and
therefore the interpercentile interval of 5%-95%

was chosen. This interval included 17 men aged
30 to 69 years and weighing 68.6 to 198 kg.
The subjects were examined and received par-
tial food deprivation on the basis of the clinic
LLC “Health Center” in the city of Maykop
(Russia, Republic of Adygea). This diet includ-
ed caloric restriction to 1100 kcal/day. Clinical
and biochemical blood tests included complete
blood count, total cholesterol (TC), high density
lipoproteins (HDL), low density lipoproteins
(LDL), triglycerides (TG). Indicators of body
composition (muscle mass — M.M., lean mass —
L.M., fat mass — F.M., total body water — TBW,
extracellular water — Ext. W., intracellular wa-
ter — Int. W.) were determined by the impedance
method on the device Medi Ld (France) using
EIS — ESTECK (USA) software. Body mass in-
dex (BMI) was calculated by the Quetelet coef-
ficient: the ratio of body weight (kg) to height
(m?). Obesity was diagnosed with BMI >30 kg/
m?. The activity of autophagy processes was
determined using the Beclin-1 protein. To char-
acterize the activity of autophagy, the indicator
“delta-beclin-1” was introduced — the difference
between the initial concentration and the repeat-
ed determination, expressed as a percentage.
The concentration of beclin-1 was determined
by enzyme immunoassay using the apparatus “
CLARIOstarplus “ BMG LABTECH (Germa-
ny) with Cloud — Clone test kits Corp “ (USA).
Blood sampling was carried out in the morning
on an empty stomach upon admission to the
health center and on the 12th day of arrival. The
marker concentration was expressed in pg /mL.
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The subjects were divided into 3 age
groups, according to WHO recommendations:
young age from 18-44 years old, average age
from 45 to 60 years old and old age from 61 to
75 years old.

IBM software SPSSStatistics (26.0). To
characterise the statistical series, descriptive
statistics (percentiles 5%-95%) were used with
the calculation of the median, mean, error of
the mean, minimum and maximum values. To
compare the mean values, the nonparametric
Mann-Whitney U-test and the parametric Stu-
dent’s t-test were used. Pearson’s correlation
analysis was used to identify relationships be-
tween the studied parameters. The association
was considered significant at p < 0.05.

Results of the research and discussions

First of all, the obtained data were com-
pared depending on the age and weight of the
patients (Tables 1 and 2).

When comparing the parameters of delta-
becklin between groups depending on age
(Table 1) and weight (Table 2), no significant

differences could be found. However, when
analysing the lipid spectrum and autophagy ac-
tivity, interesting data were obtained (Table 3).

Correlation analysis (Table 3) revealed a
positive correlation at a young age between LDL
and beclin-1 deltas and a negative correlation be-
tween HDL and beclin-1 delta. In old age, a high
direct correlation was found between HDL, TC
and Beclin-1 delta and a negative one between
LDL and Beclin-1 delta. This trend was not ob-
served in the middle age group. When analysing
the indicators of autophagy activity depending on
weight, no differences were found (Table 4).

Analysis of the body composition delta pa-
rameters (Table 5) revealed direct correlations
at a young age between the levels of muscle
mass, lean mass, total body water, and Bec-
lin-1 delta. In the elderly, an inverse correlation
was found between the amount of fat mass and
Beclin-1 delta.

When examining the parameters of patients
with different weight categories depending on
body composition, no significant relationships
were found (Table 6).

Table 1
Comparison of the beclin concentration delta (in % of baseline)
before and after FPD depending on age
Study groups/age M cf. c m0 Median Min Max P

1. Young (n=4) 164.7 234.9 117.5 123.5 -40 452 P ,=0.78

2.Medium (n=8) 222.1 358.9 126.9 66.5 -35 987 P ,=0.81

3. Elderly (n=15) 129.2 191.1 85.4 66.0 -17 462 P, ,=0.61
Table 2

Comparison of beclin concentration delta (in % of baseline)
before and after FPD depending on weight
Study groups/age M cf. o m0 Median Min Max P

1.Normal weight (n=5) 89.6 104.9 46.9 66.0 -14 261 P —04

2. Obesity (n= 12) 219.5 321.7 92.9 66.5 -40 987 2
Table 3

Correlation analysis between beclin-1 concentration deltas
and lipid spectrum indices depending on age
A y Correlation coefficient
ge groups/age LDL HDL Total cholesterol Triglycerides

1. Whole group (n=17) 0.18 0.02 0.21 0.19

2. Young (n=4) 0.94* 20.91* 0.59 0.32

3.Medium (n= 8) 0.44 -0.41 0.5 0.46

4. Elderly (n=5) -0.99* 0.94%** -0.98** -0.33

Note: *significance — p <0.05; **significance — p <0.01
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Table 4
Correlation analysis between beclin-1 concentration deltas
and lipid spectrum indices depending on body weight
Correlation coefficient
Study Groups X .
LDL HDL Total cholesterol Triglycerides
1.Normal weight (n=5) 0.29 -0.6 0.55 0.3
2.0besity (n=12) 0.2 0.006 0.25 0.32
Table 5
Correlation analysis between deltas of beclin-1 concentration
and indicators of body composition depending on age
Correlation coefficient
Study groups/age -
Weight | BMI MM. | FM. | L.M. | TBW |Ext. W.| Int. W.
1. The whole group (n=17) -0.20 -0.33 | -0.18 | -0.18 | -0.24 0.09 -0.01 -0.08
2. Young (n=4) 0.27 0.27 0.96* | 0.96* 0.07 0.96* 0.86 -0.66
3.Medium (n= 8) -0.28 -0.58 | -0.57 | -0.57 | -0.23 0.13 -0.22 -0.02
4. Elderly (n=15) -0.50 -0.50 | -0.79 | -0.79 | -0.87* | -0.79 | -0.05 -0.23
Note: *significance — p <0.05.
Table 6
Correlation analysis between beclin-1 concentration deltas
and body composition indices depending on body weight
Correlation coefficient
Study Groups -
Weight | BMI | MM. | T.M. | L.M. | TBW |Ext. W.| Int. W.
1.Normal weight (n=5) -0.12 | -0.14 0.1 0.1 0.1 0.1 0.29 -0.4
2.0besity (n=12) -0.26 | -045 | -0.27 | -0.27 | -0.31 0.13 0.02 -0.15

Conclusion

The data obtained indicate that the weight
category of the patient does not play a signifi-
cant role in the degree of autophagy activation
during caloric restriction in men. The most
significant factor affecting the activity of au-
tophagy is age. In particular, this is confirmed
by the presence of direct correlations in the
young examined with muscle, lean mass and
total water content, in the elderly — the pres-
ence of a negative relationship with the total fat
content. Age also turned out to be a factor in-
fluencing changes in the blood lipid spectrum:
at a young age, a negative correlation was
found between delta-beclin-1 and high-density
lipoproteins, and in old age, negative correla-
tions with LDL, total cholesterol and positive
correlations with HDL.

In this study, the fact of a decrease in the
activity of autophagy as a person grows older
was confirmed. Previously, the data obtained
concerned only laboratory animals or indi-

vidual cell cultures [10]. Restriction of caloric
intake is the starting point for the activation of
internal signaling pathways for changing me-
tabolism. One such regulator is the sirtuin-1 en-
zyme protein (SIRT-1). Experimental studies
have shown that calorie restriction contributes
to longevity and cell protection from hypoxia
through the sirtuin-1-dependent autophagy
process [11, 12].

From these positions, SIRT1 acts as an en-
ergy sensor of cells. Sirtuin-1 is a representa-
tive of NAD-dependent deacetylases, which,
when over-expressed, can increase the lifespan
of individual mammalian representatives [13].
Through the process of acetylation, sirtuins are
able to regulate apoptosis, gluconeogenesis,
fatty acid oxidation, insulin sensitivity, and dif-
ferentiation of adipose tissue cells [14].

Deficiency of energy substrates can act as a
trigger for the expression of sirtuin-1 and 3. In
theirreview, Rusakova E. etal. [15] showed that
the SIRT1 gene promotes the process of gluco-
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neogenesis in the liver, fatty acid oxidation in
muscles, and fat mobilization in adipose tissue,
which gives the right to consider this gene an
important regulator of lipid metabolism.

Indeed, a number of studies have shown
that SIRT1 activates gluconeogenesis in the
liver, fatty acid oxidation in muscles, and fat
mobilization in adipose tissue.

In an experiment under conditions of hy-
perglycemia, SIRT1 prevents the accumulation
of lipids in the liver through the activation reac-
tion of AMPK (AMP-activated protein kinase).
SIRT1 can regulate lipid metabolism in the liver
through deacetylation of SREBPs (Sterol Regu-
latory Element-Binding Proteins) proteins that
regulate lipogenesis and cholesterol synthesis.
Activation of SIRT1 inhibits SREBPs gene ex-
pression and reduces signs of steatosis in mice
fed a restricted diet and mice with genetic obe-
sity. In terms of the problem studied by the au-
thors, it is important to note that the impaired
function of SIRT1 in adipose tissue in geneti-
cally fatty mice (ADIPO-H363Y) was restored
with calorie restriction [16].

Deacetylation of beclin-1 under the influ-
ence of SIRT1, as follows from the literature
data [17, 18], is accompanied by an increase in
the number of autophagosomes. They require
components to build, including cholesterol,
LDL, HDL. It is possible that this regulation
of lipid metabolism is carried out through sir-
tuin-1. The consensual response of SIRT1 and
beclin-1 in elderly men seemed to manifest
itself most physiologically, namely, in a trend
towards a decrease in LDL and an increase
in HDL. However, the matter requires a fur-
ther study.
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COVID-19 is a new viral disease that differs from other diseases caused by coronaviruses. It is attributed
to the group of quarantine and especially dangerous infections due to the ability to cause pandemic spread and
high mortality. The COVID-19 pandemic was disastrous and had huge negative consequences for individuals,
families, populations and communities around the world. There continues to be a risk of the return or repeat
waves of COVID-19, and there is a need to constantly monitor and suppress the transmission of the virus among the
population by taking appropriate measures. Citizens should protect themselves and others by observing the neces-
sary hygiene measures, that is, washing their hands, avoiding touching their face, and observing proper “respiratory
etiquette”, social distance keeping individually, isolation in institutions or at home in case of illness, if necessary,
reporting contact with a confirmed case and promoting the use of physical distancing measures. In this context, a
study was conducted on the level of awareness of students and the implementation of preventive measures against
the spread and transmission of SARS-CoV-2, recommended by WHO, among students in the 3rd year of the Medical
Faculty of the B.N. Yeltsin Kyrgyz-Russian Slavic University, including students from India. Comparison is made
between the faculties regarding the implementation of preventive measures against COVID-19 infection. A brief
description of the epidemic process of COVID-19 is given.

Keywords: COVID-19, preventive measures, awareness of students, viral infection, epidemic process, spread of the virus,

educational process

Today, the topic of infectious pathology is
becoming especially relevant. This explains the
constant interest shown in this topic not only
by health authorities, but also other branches
of science. The key to successful realization of
the main tasks of public health is integrated ap-
proach to the study of this problem. Without
this, it is impossible to count on a quick so-
lution to the issues of prevention and control
of viral infections, which cause not only harm
to health, but also enormous damage to the
economy [1]. COVID-19, a socially significant
infectious disease posing danger to people, is
caused by the new coronavirus SARS-CoV-2,
first identified in December 2019 (Wuhan, Chi-
na). The novel coronavirus is from a family of
viruses that cause respiratory infections. The
SARS-CoV-2 virus whose infection was de-
clared by WHO to be a pandemic on 11 March
2020 has undergone considerable mutational
changes since the appearance of the original
Wuhan variant, and is placed under various
classification categories of strains subdivided
by WHO: UK (alpha), South Africa (beta),
Brazil (gamma), India (delta). At the same
time, by mid-March 2020, COVID-19 was re-
corded in more than 150 countries; according
to information, at that time there were already
more than 200,000 cases in the world and more

than 7,000 deaths. At the meeting of the WHO
Emergency Committee on 30 January 2020,
the coronavirus outbreak was recognized as
a Public Health Emergency of International
Concern [2].

In the Kyrgyz Republic, the first cases
of COVID-19 were diagnosed in citizens on
March 18, 2020 among the pilgrims who had
been to Saudi Arabia to perform a small Hajj
[3]. Accordingly, restrictive measures were
introduced and, in accordance with Art. 18 of
the Constitutional Law of the Kyrgyz Republic
“On the Government of the Kyrgyz Repub-
lic”, an Operational Headquarters was created
to combat the spread of a new coronavirus
infection and eliminate its consequences in
the country [4]. On March 22, 2020, the Gov-
ernment of the Kyrgyz Republic introduced a
state of emergency in a number of territories
of the republic for a period of one month, and
for the cities Bishkek, Osh and some areas of
the south (March 25, 2020) an emergency situ-
ation was declared which imposed strict quar-
antine measures prohibiting public events [5].
Educational institutions of the country at all
levels (preschools, schools, colleges, univer-
sities, etc.) were quarantined and transferred
to online learning. However, the measures
taken were not effective enough to counter
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the increasing spread of COVID-19 among
the population. Problems with the organization
of the work of hospitals, the Centers for State
Sanitary and Epidemiological Surveillance,
laboratory diagnostics, social mobilization
of the population at the population and indi-
vidual levels, the lack of personal protective
equipment led to an uncontrolled increase in
the number of people infected and sick with a
new coronavirus infection [July-August 2020].
To date, the number of cases of COVID-19 in
the world has reached 185 million, with a daily
increase of about 300-400 thousand, incl. more
than 4 million deaths (6-8 thousand per day)
according to WHO [6]. 1.5 years have passed
since humanity on a planetary scale has been
living in a pandemic caused by the new cor-
onavirus SARS-CoV-2 with a fatality rate of
less than 2%.

Purpose of the study: The study is aimed
at determining the level of awareness and
observance of preventive measures against
the spread of and transmission of SARS-
COV-2 recommended by WHO, among 3rd
year students at the Faculty of Medicine of the
B.N. Yeltsin Kyrgyz-Russian Slavic Univer-
sity, including students from India.

Materials and methods of research

A survey was carried out among 3rd year
students at the Faculty of Medicine of the B.N.
Yeltsin Kyrgyz-Russian Slavic University
from the faculties of General Medicine for for-
eign students (GMF) where students from In-
dia are taught and of General Medicine (GM)
where students from the Kyrgyz Republic and
CIS countries are taught.

The number of respondents was 200 stu-
dents: 32% boys and 68% girls at GM, at 45%
boys and 55% girl at GMF.

The sociological method included the use
of a valid WHO-recommended questionnaire
consisting of 26 questions. The questionnaire
included questions to assess students’ aware-
ness of measures to prevent coronavirus in-
fection and their observance (use of disinfect-
ants, use of a mask in the environment of other
people, avoiding visiting public places, keep-
ing social distancing, rules of conduct when
coughing and sneezing, about touching eyes,
mouth nose), etc. The data were processed us-
ing the SPSS 16.0 statistical package.

Results of the research and discussions

According to the Department of Disease
Prevention and State Sanitary and Epidemio-
logical Surveillance [3] of the Ministry of

Health of the Kyrgyz Republic (May 2021),
the sequence analysis showed 85.7% British
strain and 14.2% South African strain. Of the
above mutations, from the point of view of
epidemiology, the most significant and dan-
gerous for the human community today is the
more contagious delta strain (the S protein
fragment is changed). The current epidemio-
logical situation calls for closer engagement
with the general population in order to strictly
adhere to SARS-COV-2 public health recom-
mendations [1]. Studies have shown that the
best way to prevent and slow down the trans-
mission of the virus among the population
is to disseminate information about the viral
pathogen of COVID-19, the disease it causes
and the mechanisms of its spread, as well as
measures to prevent it among the population
[7]. According to the School of Data on con-
firmed cases of COVID-19, in Kyrgyzstan as
of June 21, 2020, the largest number of in-
fected people were registered at the age of
20-35 years — 1142 cases, in the age group
of 16-35 — 1270 cases, which is 40.3% of the
total number of recorded cases in the coun-
try [7]. Students of medical universities are
a separate group of young people. Medical
school students are the most vulnerable medi-
cal level. Of the 8,000 students in medical
faculties, 70 students and residents worked
in temporary hospitals during the first wave
of the pandemic. Volunteers included both
public sector students and contractors. Junior
students work as paramedics, higher than 3rd
year students — as nurses. Kyrgyzstan exports
educational services in the form of higher
education. According to the National Statis-
tical Committee of Kyrgyzstan, at the begin-
ning of the 2020/2021 academic year, more
than 63,000 foreign students, or about 29%
of the total number of students, were study-
ing in higher professional educational institu-
tions of the republic. At the same time, there
was a significant increase in the number of
students from Uzbekistan, whose share in the
total number of students increased from 7%
to 86%. Simultaneously, there was a decrease
in the number of students from Kazakhstan,
whose share, in comparison with the begin-
ning of the 2016/2017 academic year, on the
contrary, decreased from 57% to 5%. The
growth trend in the number of students is also
observed among students from countries out-
side the CIS, whose share over the past five
years has increased from 6 to 19 thousand
people, or 3 times. In turn, whereas during
this period the share of students from India
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decreased from 73% to 63%, the share of
students from Pakistan, on the contrary, in-
creased from 6% to 31% [8]. For the future
it is planned to study offline, with arrivals of
foreign students from India and Pakistan. And
an opportunity helping the strengthening of
hospitals and polyclinics by senior students
cannot be excluded. In order to prevent the
spread of COVID-19 among the population
of the Kyrgyz Republic, to ensure the protec-
tion of life and health during the transition to
offline education of students in schools and
colleges, it is necessary to obtain information
on the level of knowledge and skills on COV-
ID-19 counteraction among students of medi-
cal faculties in order to prevent the spread of
the virus among the population of the Kyrgyz
Republic regarding their engagement in deliv-
ering medical care during internship, as well
as in the educational process itself.

The study included 3rd year students of
the faculty of General Medicine of the B.N.
Yeltsin Kyrgyz-Russian Slavic University.

The gender ratio of the sample was 32%
boys and 68% girls at the General Medicine
(GM) faculty and 45% boys and 55% girls at
the GM faculty for foreign students (GMF).

To assess the level of awareness of stu-
dents at GMF with students from India and
GM with students from CIS countries and
Kyrgyzstan, students were asked the question
“Are you informed about a WHO recommen-
dation for the population regarding the infec-
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tion caused by SARS-CoV-2 (COVID-19 )?”
and the assessment was based on the answers:

1. Yes

2. No

The results of the study showed a high
level of awareness of WHO recommended
preventive measures against the spread and
transmission of SARS-COV-2, the vast ma-
jority of students (98%) being aware of some
measures at preventing COVID-19 in both
study groups, including by gender (Fig. 1).

When asked about the effectiveness of
mask use, storage, treatment and disposal, the
knowledge was positive: GMF — 100%, GM —
97%, boys — 100% and girls — 98%; rules for
using masks: GMF -100%, GM — 98%, boys —
98% and girls — 100%; the highest observance
rates were with the following measures: the
use of antiseptics after visiting public places:
GMF - 100%, GM — 91%, boys — 98% and
girls — 94%; observing rules of conduct while
staying in the same room with people who
have visible signs of acute respiratory viral
infection: GMF — 100%, GM — 98%, boys —
100% and girls — 98%; observing personal hy-
giene: GMF — 96%, GM — 96%, boys — 96%
and girls — 95%; observing rules for cough-
ing and sneezing: GMF — 92%, GM — 92%,
boys — 91% and girls — 95%. However, re-
garding other questions on WHO recommen-
dations there were significant differences, by
the gender and faculty, in adherence to pre-
ventive measures.

Touchingthe face with unwashed hands

Avoiding handshakes

Practicing hand hygiene

Used antiseptic solutions after visiting public places
Avoiding crowded places and closed spaces
Observed rules of surface disinfection

Avoided trips by public transport

Used masks

Kept a physical distance from other people
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Fig. 1. Observation of preventive measures against COVID-19 by GMF and GM students by gender, %
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Fig. 2. Observation of preventive measures against COVID-19 by GMF and GM students, %

Use of personal protective equipment
(PPE): GMF -97%, GM — 68%, boys — 82%
and girls — 81%; keeping physical distance:
GMF - 100%, GM — 78%, boys — 92% and
girls — 86%; avoiding use of public trans-
portation: GMF — 78%, GM — 68%, boys —
78% and girls — 69%; compliance with the
rules for treatment of surfaces: GMF — 94%,
GM - 91%, boys — 91% and girls — 88%; use
of antiseptic solutions when visiting public
places: GMF — 98%, GM — 82%, boys — 94%
and girls — 86%; organizing natural ventila-
tion: GMF -86%, GM — 92%, boys — 94%
and girls — 94%; avoidance of crowded places
and closed spaces: GMF — 100%, GM — 75%,
boys — 81% and girls — 94%; use of antisep-
tics after visiting public places: GMF — 100%,
GM - 91%, boys — 98% and women — 94%;
use of disposable medical masks (respira-
tors ): GMF — 100%, GM — 71%, boys — 81%
and girls — 80%; respondents who perform
hand hygiene on coming back from the street:
GMF - 95%, GM — 93%, boys — 88% and
girls — 98%; avoiding hugs and handshakes in
greeting: GMF —31%, GM — 83%, boys —35%
and girls — 31%; use of antiseptics at the en-
trance to their house: GMF — 94%, GM — 79%,
boys —93% and girls — 85%, avoiding touching
objects in public places: GMF — 84%, GM —
74%, boys — 80% and girls — 76%; avoidance
of crowded places: GMF 75%, GM — 62%,
boys -61% girls — 76%; use of the hygienic
hand treatment algorithm: GMF — 90%, LD —
76%, boys — 83% and girls — 83%; touching the

face with unwashed hands: GMF —92%, GM —
36%, boys — 67% and girls — 59%.

Conclusions

1. The sociological survey showed a high
level of awareness of the preventive measures
against the spread and catching of SARS-
COV-2, recommended by WHO, in both
study groups and amounted to 98%, including
by gender.

2. GMF students are more alert to this in-
fection and demonstrate a higher level of ob-
servance of the WHO recommendation at 91%
compared to 75% among GM students.

3. There were no significant differences
in the observance of recommendations for
preventing the spread and catching of SARS-
COV-2 by gender, the difference being 4%.

4. Despite the fact that both study groups
had the same awareness of COVID 19 preven-
tive recommendations, they showed significant
differences in their observance.

The educational process at a medical uni-
versity, unlike universities in other sciences,
has a number of features that form its own spe-
cific factors of the learning process, especially
during the COVID 19 pandemic, which must
be taken into account when making a decision
to close, partially close or reopen higher edu-
cational institutions. The stress associated with
being in a hospital environment and the risk
of COVID 19 infection, mental and physical
stress, the daily time budget that has changed
during the period of online training, changes in
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the quality of nutrition, significant time spent
on travel, the implementation of anti-epidemic
recommendations against COVID 19, repeated
use of antiseptic solutions can have adverse
impact on the health status of medical students
[9]. In this regard, it must be remembered that
the organization of the educational process in a
pandemic should be based on risk assessment
in order to create the most favorable condi-
tions for learning, to protect the well-being and
health of students, faculty, staff and the local
population, and to contribute to the prevention
of new outbreaks of COVID -19 in the popula-
tion, given the still high virulence of the virus.
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The article provides information about the chronic polyethological inflammatory disease rosacea. Informa-
tion about the pathogenetic mechanisms of rosacea development and adverse risk factors is disclosed. In patients
with papulopustular rosacea, the efficacy of small doses of isotretinoin was studied. There were 23 patients with
papulopustular rosacea under observation, who made up two subgroups. The first subgroup included patients
with papulopustular rosacea who used isotretinoin 1 mg per 10 kg, patients of the second subgroup used isotreti-
noin 3 mg per 10 kg of weight. The course of treatment was 4.5 months. No serious adverse drug reactions were
detected. The most common and easily treatable side effect was registered cheilitis (54.5%). After the treatment,
it was obvious that isotretinoin 3 mg per 10 kg of weight in patients with papulopustular rosacea leads to clinical
recovery and a reduction in relapses. There was a significant improvement in the quality of life of patients with
papulopustular rosacea after therapy. The results of the study found that low doses of isotretinoin are a good
method of treating these patients, which confirms the significant role of isotretinoin in the pathogenetic process

of rosacea.

Keywords: rosacea, papulopustular form, clinical picture, isotretinoin, therapy, pathogenesis, risk factors

Rosacea is a common chronic skin disease
of the face, the features of which include ery-
thema, papules, pustules, telangiectasia, red-
ness, changes in the mucous membrane and
ocular manifestations [1, p. 1754]. Prevalence
rates among the population vary from less than
one to 22%, but these indicators are likely influ-
enced by differences in study design, method-
ology, population size, geographical location,
as well as cultural and social differences in the
perception of the disease. In a recent system-
atic review, the global prevalence of rosacea
was estimated at 5.5% of the adult population.
In addition, it was found that men and women
suffer equally, unlike previous studies, which
revealed a greater prevalence in women. Rosa-
cea is more common in people with fair skin of
Celtic and Northern European origin. Howev-
er, in individuals with darker phototypes, rosa-
cea is most likely not recognized and underes-
timated, since erythema and telangiectasia are
more difficult to recognize [2, p. 457]. Rosacea
is a major medical and social health problem.
The clinical picture of the disease is observed
both at the age of 13-19 and in the third dec-
ade of life, mainly in persons with the first and
second skin phototype [3, p. 1124]. Rosacea is
a multifactorial, polyethological disease with
a certain genetic predisposition. Often, unfa-
vorable factors include dry skin, which is a fa-
vorable environment for the addition of fungal
and bacterial flora. Dry skin is accompanied by
hypersensitivity and increased irritability under
the influence of exogenous factors [4, p. 41].
Environmental factors such as exposure to sun-
light, temperature changes, alcohol consump-

tion and stimulation of inflammation by the de-
modex follicle may play a triggering role in the
occurrence of rosacea [5]. The most frequent
recurrence is caused by such adverse factors
as environmental pollution, smoking, exces-
sive insolation. Sun-damaged skin includes all
the changes associated with insolation (clini-
cal, histological and functional) [6, p. 75]. Poor
sleep caused by any underlying cause can have
a number of consequences, including immuno-
logical modulation and internal skin changes
(such as a violation of the protection of the
skin barrier and changes in the skin microbi-
ome) that can provoke rosacea [7]. A decrease
in superoxide dismutase was found in the skin
in cases of inflammatory rosacea [8, p. 727].
Pathogenesis develops against the background
of dysfunction of the cardiac, nervous system,
innate immunity and a strong increase in the
density of Demodex folliculorum (D. folliculo-
rum), Staphylococcus epidermidis (S. epider-
midis) [9, p. 26]. It can often be complicated by
a secondary infection. Pyoderma is considered
the most common dermatosis among all skin
diseases [10, p. 19]. Bacteria associated with
mites, Staphylococcus epidermidis, Chlamydia
pneumonia, bacterial toxins and antimicrobial
peptides as potential triggers of rosacea De-
modex folliculorum, bacterial overgrowth syn-
drome in the small intestine and Helicobacter
pylori are the most studied, studied, but also
discussed in relation to their contribution to the
pathogenesis of rosacea [11, p. 199]. Common
forms can lead to a more severe course, up to
generalized inflammation of the skin. Erythro-
derma can be severe with fever, severe malaise
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[12, p. 6]. All this leads to a violation of the
regulation of innate and adaptive immunity, ab-
errant neurovascular signaling, chronic inflam-
mation and excessive growth of commensal
skin organisms. With the dysfunction of innate
immunity, reactive oxygen species are formed,
which is a component of the mechanism of
rosacea disease, since studies by a number of
authors have shown increased concentrations
of reactive oxygen species in this category of
patients [13, p. 1]. One of the most frequent
provoking causes of rosacea is the detection of
ticks of the genus D. folliculorum. The clinical
picture of rosacea creates a favorable ground
for the existence of D. folliculorum, increasing
its density of skin colonization and contribut-
ing to increased itching, burning, etc. In thera-
peutic tactics with variable results, several
treatment methods are used, including topical
drugs, lasers, light therapy and systemic drugs,
including oral isotretinoin, which has been rec-
ognized as valuable for difficult-to-treat cases
of rosacea [3, 14]. The response to therapy of
rosacea patients plays a crucial role in deter-
mining the duration of treatment [15, p. 506].

Purpose of the study. To study the efficacy
of small doses of isotretinoin in patients with
papulopustular rosacea.

Material and methods of research

23 patients with papulopustular rosacea
(PPR) of moderate severity were under obser-
vation. Rosacea was diagnosed clinically when
erythema, papules, and pustules were visual-
ized. Secondary symptoms of rosacea, such
as swelling, eye symptoms, itching, burning,
and others, were also detected in PPR. Rosacea
was characterized by severity with the help of
signs: 0 — absence of erythema, papules, pus-
tules, peeling, 1 — insignificant, 2 — average,
3 — severe manifestation of signs. PPR con-
sisted of two subgroups, one of which used
isotretinoin 1 mg per 10 kg, the other — 3 mg
per 10 kg of weight. The course of treatment
was 4.5 months. The exclusion criteria were
PPD during pregnancy and lactation. At the
end of the course of therapy, the clinical ef-
ficacy was characterized as follows: 100% —
absence of papules and pustules; reduction in
the number of papules and pustules from 75 to
99% — excellent; reduction in the number of
papules and pustules from 50 to 74% — good;
reduction in the number of papules and pus-
tules from 25 to 49% — controlled and without
changing the clinical picture. The next stage of
evaluating the effectiveness of the treatment
was the tolerability of the drug, the satisfac-
tion of the patients themselves. Side effects
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(PE) were recorded as significant and not sig-
nificant, as well as from mild to severe sever-
ity. Pregnancy testing was also carried out, D.
folliculorum was determined in the labora-
tory. The Dermatological Quality of Life Index
(DLQI) was used in the study. The use of such
a scale made it possible to measure how much
the problems that occurred with the skin of
PPR affected their quality of life (QOL) over
the past week. PPR marked the appropriate box
next to the statement that is most suitable for
answering the question. The interpretation of
the DLQI scale included scores from 0 to 30,
which were recorded before and after treat-
ment with PPD. The mathematical calculation
was recorded using the Student’s t-criteria. Sta-
tistical research methods were carried out us-
ing a package for Windows.

Results of the research and discussions

To fulfill the tasks set in the work, 23 pa-
tients with papulopustular rosacea in the larg-
est age group of 47 years were examined. Acne
was found in 8 (34.7%) PPD, and seborrheic
dermatitis was found in 2 (8.7%). Before treat-
ment, 7.19+5.21 points were recorded on the
DLQI scale. PPR presented many unfavorable
factors that affected their quality of life. This
was especially true for women to a greater ex-
tent and they had significantly lower QOL lev-
els compared to men (p<0.001). At the same
time, it was found that the level of QOL did
not significantly affect the degree of education,
whether patients were married or not, whether
there was rosacea before (p>0.05).

Interpretation of the data of the dermato-
logical examination of PPR was recorded in
both groups before and after treatment.

According to the results of the dermato-
logical examination, it was revealed that the
overall DLQI score significantly influenced
patients by gender characteristics, drug choice,
the development of side effects from medica-
tions, housing conditions and the possibility of
living with rosacea. In the second subgroup,
there was a 39% decrease in the average over-
all DLQI score compared to the average DLQI
scores before treatment. At the same time, a
decrease of 23% was recorded in the first sub-
group in comparison with the average DLQI
scores before treatment. In PPR, the overall
DLQI score did not significantly affect age,
social aspects, as well as seasonal fluctuations
and clinical changes (p>0.05).

Both after treatment with isotretinoin 1 mg
per 10 kg and 3 mg per 10 kg of weight, there
was general patient satisfaction with the results
of treatment. One patient (4.3%) stopped tak-
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ing isotretinoin due to side effects. However,
22 PPR fully received the planned therapy. At
the same time, with long-term follow-up, rosa-
cea passed in 68.2% of PPD, in 4 (18.2%) it
was excellent, and in 1 (4.5%) it was controlled

The complete disappearance of papulo-
pustules after therapy in the first subgroup of
PPD was visualized in 27.3% of cases. Isotreti-
noin 3 mg per 10 kg of weight contributed to
the complete disappearance of papulopustules
in 40.9% of cases. Both in the first and in the
second subgroup, 9.1% of PPD registered a
decrease in papulopustules by 75-99%. In the
first subgroup, a decrease from 50 to 74% was
observed in 9.1% of patients, while no such pa-
tients were observed in the second subgroup.
Controlled reduction of papulopustules by 25-
49% was also recorded only in the first group
and amounted to 4.5% of cases.

Side effects from the category of signifi-
cant were not recorded. Ten patients (45.5%)
reported the absence of any PE. Cheilitis was
the most common of all PE (54.5%). The mani-
festations of cheilitis in PPR on the background
of treatment were mild and treatable in all. At
the same time, one of the PPR had more severe
manifestations of cheilitis.

Dermatological examination revealed
clinical manifestations of moderate severity of
rosacea in the eye area in 4 (18.2%) PPD. Eye
symptoms improved significantly in 3 (75.0%)
of them.

The conducted observation of the compar-
ative therapy of PPD revealed the effectiveness
of the use of isotretinoin in the treatment of re-
fractory foci of rosacea.

It was found that meteorological weather
conditions (heat, wind), increased temperature
of food and drink, physical activity, drinks
containing alcohol, spicy seasonings, cosmet-
ics and medicines can act as trigger factors in
PPR. A significant role in pustular and ocular
rosacea was assigned to S. epidermidis. It is
known that a number of bacteria react differ-
ently even at slightly elevated temperatures.
In long-term PPR sufferers, gram-negative
microorganisms indicate the severity of the
disease and the result of inadequate treatment
with antibacterial agents.

It is known that bacterial antigens of Ba-
cillus oleronius isolated from D. folliculo-
rum ticks activate cells of the immune sys-
tem in PPR. The most frequent localization
of D. folliculorum in PPD was the nasal area
(36.3%), the second place was the forehead
area (27.2%), the third was the perioral area
(22.7%). The next recorded localizations were
cheeks (18.2%) and periorbital (13.6%). D.

folliculorum was observed less frequently in
the chin area (9.1%) and neck (4.5%) in PPD.
The density of D. folliculorum affects the pat-
terns of the clinical picture, the activity of the
inflammatory response in response to the pres-
ence of a tick. Already formed rosacea is a
favorable environment for the existence of D.
folliculorum and predisposes to the progres-
sion of the clinical picture of both objective
and subjective symptoms.

Gastrointestinal disorders were registered
in 56.5% of PPD. Rosacea may be associated
with gastrointestinal tract problems through
hyperproduction of vasodilation mediators.
Many researchers identify Helicobakter pylori
(H. pylori) bacteria in the gastrointestinal tract
and associate a large number of them with the
clinical activity of rosacea itself. [4, p 41].
H. pylori release toxins that predispose to the
state of tides, predispose to the formation of
vasoactive peptides. Gastrinemia may be reg-
istered in PPR with H. Pylori [4].

In the conducted study, 31.8% of PPD as-
sociated the manifestations of the clinical pic-
ture with disorders of the endocrine system. A
decrease in lipase secretion and diabetes mel-
litus contributed to metabolic disorders in PPR.
Disorders of the endocrine system can contrib-
ute to recurrent papulopustular rosacea.

Systematic emotional stress both in the
family and at work was found in 40.9% of
PPD. At the same time, only a high degree of
nervousness, anxiety-depressive reactions af-
fecting mental health cannot be only a conse-
quence of the appearance of patients.

Vascular disorders in the facial area were
associated with greater sensitivity of bradykin-
in receptors, which confirm the importance of
provoking pathogenetic factors of rosacea for-
mation. The localization of hot flashes in the
face area is facilitated by kallikrein, produced
by the salivary glands. Catecholamines are
also produced by the gastric mucosa under the
influence of alcohol-containing products and
stress factors. Kallikrein promotes increased
formation of bradykinin, which has a vasoac-
tive effect.

Dermatological observation showed the ef-
fectiveness of isotretinoin in the treatment of
PPD and a significant improvement in rosacea
patterns in these patients.

Many authors have confirmed the negative
effects of chemical, physical trigger factors
that lead to impaired skin sensitivity, vasodi-
lating effects. All this provokes the release of
kallikrein 5 through Toll-like type 2 receptors.
In this case, cathelicidin is activated, leading to
clinical patterns of rosacea due to the expan-
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sion of the vascular wall. The use of isotreti-
noin leads to a decrease in the production of
the sebaceous gland, blocking secretory active
cells. It is known that isotretinoin in low doses
causes a shift in lipid fractions from the norm.
Innate immune response via Toll-like type
2 receptor promotes lipid activation. Isotreti-
noin also affects the activity of antimicrobial
peptides, thereby improving the condition
of rosacea. This is confirmed by the present
dermatological observation of PPR, where
isotretinoin indirectly influenced D. folliculo-
rum. Due to the antiangiogenic property, the
use of isotretinoin somehow contributes to the
normalization of the erythematous background
of rosacea.

Thus, rosacea requires long-term therapy.
The study showed that low doses of isotreti-
noin are a good alternative for PPR, which con-
firms the significant role of isotretinoin in the
pathogenetic process in these patients.

Conclusions

1. In patients with papulopustular rosacea
who used isotretinoin 3 mg per 10 kg of weight,
the complete disappearance of papulopustules
after therapy (40.9%) occurred 1.5 times faster
than in the subgroup treated with isotretinoin
1 mg per 10 kg (27.3%). The indicator of the
quality of life index was 1.7 times lower in
the subgroup of patients receiving isotretinoin
3 mg per 10 kg of weight, which confirms a
significant improvement in the quality of life
of patients in this subgroup.

2. The most common and easily treatable
side effect was registered cheilitis (54.5%). No
serious adverse drug reactions were detected.
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OFFLINE AND ONLINE MATH LEARNING
OF ENGINEERING STUDENTS IN TRANSPORT UNIVERSITY

Kulikova O.V,, Pirogova L.N., Filippova E.G., Borisova N.O., Kulikova [.V.
Ural State University of Railway Transport, Yekaterinburg, e-mail: ivkulikova@usurt.ru

This article discusses the problem of comparative and statistical analysis of students’ math test results for dif-
ferent learning technologies. The use of nonparametric statistics methods makes it possible to estimate significant
and insignificant changes in the distributions of test results. The students’ math test results were distributed over
two levels for the McNemar’s criterion application. The statistical sign criterion estimates the randomness of change
in the math test results. The paper compares the students’ math testing results of two learning groups. First group
had offline math learning and second group had online math learning. The essential difference between online math
learning and offline math learning makes it necessary to rebuild the system of interaction between the teacher and
students. Pedagogical observation shows that face-to face communication makes conditions for more effective de-
velopment of students’ thinking activity that virtual communication. The results of the research can be useful for

reflection pedagogical activity.

Keywords: offline learning, online learning, face-to-face communication, virtual communication, statistical analysis

Statistical analysis is an important method
for pedagogical research. The COVID-19 pan-
demic has affected at the changing pedagogi-
cal technology of the learning. Online learn-
ing technology has replaced offline learning
technology in many universities around the
world. University teachers and students must
have competencies to work with modern in-
ternet technologies and different software for
online learning. Online learning will be effec-
tive if university teachers and students have
good computer hardware and gadgets. Peda-
gogical observation shows that students have
such inconveniences during online learning as
the need for time to study, which doesn’t corre-
spond to the timetable, unsure in solving tasks
and exercises, inability to independently under-
stand the learning material. Creative university
math teachers offer to use various e-learning
systems [1], virtual learning objects [2], learn-
ing platform [3], mobile learning [4] and social
network platforms [5] for online learning. Sta-
tistical analysis helps to estimate the effective-
ness of the different pedagogical technologies.

Purpose of the research. The purpose of the
research is to identify the difference between
offline and online math learning of engineering
students in Ural State University of Railway
Transport and to make a statistical analysis of
the face-to-face communication and virtual
communication technologies results.

Materials and methods of research

Unified portal of Internet testing in profes-
sional education protocols are materials in this
research. The datasets are compiled according
to the protocols of the final math testing results
for two periods (offline learning and online
learning). The learning program determines
the content of testing. The two-level scale

was used to measure students’ math academic
achievements. The research of the difference
between the effectiveness of offline math learn-
ing and online math learning is based on the
nonparametric statistics methods [6, 7]. The
McNemar’s criterion and the sign test are used
for researching related datasets.

Results of the research and discussions

Modern higher education has different
forms and types of learning and e-learning. In-
formation and telecommunication technologies
have become widely used in offline and online
learning. Offline learning was more priority
than online learning before the COVID-19 pan-
demic in university. Students preferred to at-
tend lessons and talk with the teacher in the
classrooms, discuss news with groupmates
in the student cafe during breaks, read books
in the university library in offline learning.
Online e-learning has become priority than
offline learning during the COVID-19 pan-
demic in university. Students attended classes
and communicated with the teacher in virtual
classroom, discussed news with classmates
in a chat, read books on the Internet in online
e-learning. Some offline and online learning
characteristics are presented in Table 1.

Math is one of the main academic subjects
at the engineering faculties of the Transport
University. The math teachers of the Ural State
University of Railway Transport have made
a good methodic system for teaching math to
engineering students. The math learning lasts
two years (four semesters). The math methodic
system is used for offline and online learning.
Its effectiveness can be estimated by research
the students’ math academic achievements re-
sults in offline and online learning. Students
learned online for only one academic year
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(2020-2021) therefore it is possible to research
the effectiveness of the math methodic system
only for first-year engineering students. Math
education content for first-year engineering
students is presented in Table 2.

Students’ math competencies are estimated
by tests at the end of the first and second se-
mesters. These tests can be found on the uni-
fied portal of Internet testing in professional
education. The testing portal has a huge library
of math tasks. It allows generating to univer-

23

sity math teachers a many individual tests
versions. Each student will know their result
immediately after finishing of test. If a student
has made a mistake, the testing system auto-
matically informs him about correct decision
in his protocol. Students’ protocols are placed
in their personal account. The report about the
students’ testing results is placed in the uni-
versity teacher personal account. Description
of math learning achievement levels are pre-
sented in Table 3.

Table 1

Some characteristics of learning technologies

Offline learning
(face-to-face communication)

Online learning
(virtual communication)

The teacher sees all the students in the classroom
and all the students see the teacher

The teacher sees a list of students who is online and
all students see the teacher only by the video camera

The teacher controls visually the students’ activities
and the students see the teacher’s reaction to their
work

The teacher doesn’t control visually the students’
activities and the students don’t see the teacher’s
reaction to their work

The teacher and students discuss difficult problems
verbally and see each other’s emotions and gestic-
ulations

The teacher and students discuss difficult problems
verbally and can’t see each other’s emotions and
gesticulations

The teacher finds mistakes in the student’s work
during the lesson and instantly informs him about it
and controls its correction

The teacher doesn’t see the students’ work during
the virtual lesson and can’t find their mistakes

Face-to-face communication increases the learning
work rhythm

Virtual communication reduces the learning work
rhythm

Table 2
Math learning program of first-year engineering students
Period Content Control
I semester |Matrices and determinants, systems of linear |First semester final math test from the

algebraic equations, vectors and actions on its,
second-order curves, a plane and a straight line in
space, one variable function and limit calculation

unified portal of Internet testing in pro-
fessional education

II semester

integral approximate calculations

Differential computation, several variables func-
tion, complex numbers, indefinite and definite
integral, definite integral applications, definite

Second semester final math test from the
unified portal of Internet testing in pro-
fessional education

Table 3
Math learning achievements distribution
Level Math learning activity Indicator
Basic Student knows math definitions and formu- | Correct completion tasks 60% — 85% of final
(B) las, solves simple typical math tasks correct- | math test from the unified portal of Internet
ly, does simple math transformations well | testing in professional education
Student knows math definitions and formu- . o o
Over basic |las, solves simple and difficult typical math Correct completion tasks 85% — 100% of fi-
(OB) tasks correctly, does simple and difficult nal math test from th? unified por}al Rl
math trans form’ations well net testing in professional education
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Table 4
Distribution of final math testing results by first-year engineering students
2018-2019 academic year 2020-2021 academic year
11 semester Level 5 11 semester Level 5
I semester Basic | Over basic I semester Basic | Over basic
Basic 27 36 63 Basic 33 26 59
Level 5 Level 5
Over basic 6 17 23 Over basic | 13 13 26
z 33 53 86 z 46 39 85
University teachers have information demic year is verified by statistical hypothesis

about the number and percentage of correct-
ly completed tasks by each student from the
report. They have the opportunity to make a
statistical analysis of the testing results. First-
year engineering students groups are selected
randomly for online e-learning (2020-2021)
and offline learning (2018-2019) for our re-
search. Students’ math achievements results
are presented in Table 4.

The comparative analysis of the 2018—
2019 academic year results (Table 4) shows
that 31% of students retain a basic level of
math competence, 20% of students retain over
basic level of math competence, 42% of stu-
dents improve their math achievements and
7% of students degrade their math achieve-
ments during offline learning (Fig. 1). The
comparative analysis of the 2020-2021 aca-
demic year results (Table 4) shows that 39%
of students retain a basic level of math com-
petence, 15% of students retain over basic
level of math competence, 31% of students
improve their math achievements and 15%
of students degrade their math achievements
during online e-learning (Fig. 2).

@@

2018-2019
academic year

Over basic level

31% 42%

Basic level

Fig. 1. Changing of students’ math achievements
(offline learning)

The difference of final math testing results
of first-year engineering students during aca-

checking by McNemar’s criterion (Table 5).

2020-2021
academic year

15% 15%

Over basic level

39% 31%

v Basic level

Fig. 2. Changing of students’ math achievements
(online e-learning)

McNemar’s criterion M is used to compare
related datasets. Its empirical value M, is cal-
culated by the formula:

(ml2 —my, )2

m, +n,,

M =

emp

(M

where m , — the number of students moving the
first level (basic) to the second level (over basic),
m,, — the number of students moving from the
second level (over basic) to the first level (basic).

McNemar’s criterion critical value M_(a)
on 51gn1ﬁcant level a is determined by the table
[8].1f M, islessthan M (o) or equal to M (o)
then statistical the hypothes1s H,is accepted If
M, is more than M (a) then the statistical hy-
pot‘ﬁesm H,is accepted Two values M equal
21.4and M equal 4.33 more than 3 (0.05)
equal 3.84 (T;,tble 5) for the 51gn1ﬁcance level o
1s 0.05. This means that statistical hypotheses

, and H, are accepted (Table 5). The math
methodlc system influences to the changing
math competencies of first-year engineering
students as for offline learning and as for on-
line e-learning.
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Table 5

Statistical hypothesis

H

0

H

1i

emp i

M _(0.05)

The difference in the final math test-
ing results of the engineering students
in the first and second semesters of
the 2018-2019 academic year wasn’t
significant

The difference in the final math test-
ing results of the engineering students
in the first and second semesters of
the 2018-2019 academic year was
significant

21.4

The difference in the final math test-
ing results of the engineering students
in the first and second semesters of
the 2020-2021 academic year wasn’t
significant

The difference in the final math test-
ing results of the engineering students
in the first and second semesters of
the 2020-2021 academic year was

significant

4.33

3.84

Statistical analysis of math testing changing results

Table 6

Level .. hift Number of students
transition Description Sht 0182019 | 20202021
B — B | The student correctly solved from 60% to 85% Zero 27 33
of the tasks in the final math test for the first and
second semesters
B — OB | The student correctly solved from 60% to 85% of| Positive 36 26
the tasks in the final math test for the first semester
and increased the percentage of correctly solved
tasks in the final math test for the second semester
OB — B | The student correctly solved from 85% to 100% of | Negative 6 13
the tasks in the final math test for the first semester
and decreased the percentage of correctly solved
tasks in the final math test for the second semester
OB — OB | The student correctly solved from 85% to 100% Zero 17 13
of the tasks in the final math test for the first and
second semesters
Table 7
Verification of statistical hypotheses by the sign test
. Statistical hypothesis
i G | n |G(0.05n)
H()i H]i o -
1 | The positive level shift in final math | The positive level shift in final| 6 | 42 15
testing results of the engineering |math testing results of the engi-
students was random in the 2018—|neering students wasn’t random in
2019 academic year the 2018-2019 academic year
2 | The positive level shift in final math | The positive level shift in final| 13 | 39 13
testing results of the engineering |math testing results of the engi-
students was random in the 2020— | neering students wasn’t random in
2021 academic year the 20202021 academic year

The information about level shifts in final
math testing results of first-year engineering
students is presented in Table 6.

The level shifts of final math testing results
of first-year engineering students during aca-

demic year are verified by statistical hypothe-
sis checking by sign test (Table 7).

Sign test G is used to compare related data-
sets. Its empirical value G, is number of neg-
ative shifts. Sign test critical value G _(a, n) on
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significant level a for freedom degrees number
n (number of positive and negative shifts) is
determined by the table [9]. If G_ is more or
equal to G_(a, n) then the statistical hypothesis
H,is accepted If G, 1islessthan G (0, n)then
the statistical hypothe51s H, is accepted Value
G, is6anditis less that G, (O 05, 42) (Table 7)
This means that the statistical hypothe51s H,
accepted (Table 7). The math methodic system
doesn’t influence randomly to the changing
math competencies of first-year engineering
students for offline learning. Value G, 2 is
13 and it equals to G_(0.05, 39) (Table 7).
This means that the statlstlcal hypothesis
H,, is accepted (Table 7). The math methodic
system influences randomly to the changing
math competencies of first-year engineering
students for online learning. The results of this
research don’t conflict with the results of other
researchers [10].

Conclusion

The statistical analysis of math testing re-
sults use made it possible to identify trends in
the math student’s competencies in the random-
ly selected groups. Online e-learning is a new
and interesting phenomenon in modern educa-
tion. Its features need to correct the traditional
math methodic system for university students.
Formation of positive motivation, stimulation
of note-taking in the virtual class [11] and im-
provement the methodic system for task solv-
ing [12] remain important factors in university
math online e-learning. Weak feedback between
university teacher and students reduces the e-
learning effectiveness in a virtual class. The
impotence of the student’s independent work is
increases without face-to-face communication.

References

1. Wang H. What works and what does not: A reflective
practice on an online mathematics class. Mathematics Teaching-
Research Journal. 2021. Vol. 13(1). P. 16-30.

2. Céndor-Herrera O., Jadan-Guerrero J., Ramos-Galarza
C., Virtual learning objects’ of math educative process. Advanc-
es in Intelligent Systems and Computing. 2021. Vol. 1269. AISC.
P. 192-197. DOI:10.1007/978-3-030-58282-1_31.

3. Li C., Xing W., Leite W. Yet another predictive model?
fair predictions of students’ learning outcomes in an online math
learning platform. ACM International Conference Proceeding
Series. 2021. P. 572-578. doi:10.1145/3448139.3448200.

4. Yosiana Y., Djuandi D., Hasanah A. Mobile learning
and its effectiveness in mathematics. Journal of Physics: Con-
ference Series. 2021. Vol. 1806(1). P. 012081. doi:10.1088/
1742-6596/1806/1/012081.

5. El Amine Ghobrini R., Benzert F.Z., Balas M., Education-
alizing instagram for virtual instruction in COVID-19: A pragmat-
ic framework. International Journal of Web-Based Learning and
Teaching Technologies. 2021. Vol. 17(6). P. 287621. doi:10.4018/
IJWLTT.287621.

6. Gregory W., Corder D.I. Nonparametric Statistics: A
Step-by-Step Approach (John Wiley & Sons), 2014.

7. Bickel P.J., Doksum K.A. Mathematical Statistics, Basic
Ideas and Selected Topics Volume I 2nd edition Prentice Hall
Quite general and mathematically sound, 2001.

8. Afanasyev V.V., Sivov M.A. Mathematical statistics in
pedagogy. YAGPU Publishing House, 2010. 76 p.

9. Gubler. E.V., Genkin A.A. Application of nonparamet-
ric statistical criteria in biomedical research. Publishing house
«Medicine», 1973. 44 p.

10. Sipayung T.N., Simanjuntak S.D., Wijaya A., Sugi-
man. An analysis of the ability to apply student problem solv-
ing concepts and algorithms in online and offline learning
systems based on realistic mathematical approaches. Journal
of Physics: Conference Series. 2021. Vol. 1836(1). P. 012053.
doi:10.1088/1742-6596/1836/1/012053.

11. Kulikova O.V. Note taking as an important factor
for the e-learning of mathematics to engineering students.
AIP Conference Proceedings. 2021. Vol. 2389. P. 100008.
doi:10.1063/5.0063718.

12. Pirogova IN., Kulikova O.V. Survey about math
activity of engineering students for improving e-learning.
AIP Conference Proceedings. 2021. Vol. 2389. P. 100011.
doi:10.1063/5.0063720.

EUROPEAN JOURNAL OF NATURAL HISTORY Ne2, 2022



UDC 53.087.92

27

ABOUT METHODS OF CONTROL OF PARAMETERS
IN THE FILLING AND SALES OF DAIRY PRODUCTS.

Andreev V.V,, Belozerov V1.V.
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Milk and products made from it have a number of valuable and unique properties. This is primarily due to the
fact that milk is produced to feed the young. Dairy products are one of the main and indispensable food products,
especially for children of all ages, pregnant and lactating mothers, sick people and older people, with the exception
of people suffering from allergies. However, the resources of dairy raw materials are limited, since this type of pro-
duction is associated with high resource costs. For example, from one ton of milk you can get only a quarter of a ton
of butter. This circumstance makes the decision to adulterate milk very tempting. Falsification is achieved by partial
replacement of milk with cheap dairy-free products, for example, the addition of water or vegetable fats. Buying a
low-quality product can lead to sad consequences, as it completely or partially loses its beneficial properties, and
can also lead to poisoning. Therefore, it is necessary to check for the presence of counterfeit. But examination for
compliance with all standards is a long and complex process that requires opening the container. The solution to this
problem will be the development of a new method of quality control, which does not require long examinations and

the need to open containers.

Keywords: milk, dairy products, quality control, control methods, express method

According to a study conducted by the Re-
search Financial Institute of the Ministry of
Finance, every second pack of butter, a fourth
bottle of milk and every fifth ice cream are
counterfeit. In percentage terms, the share of
illegal circulation of drinking milk and cream
reaches 24.56%, butter and ghee, as well as
spreads — 44.13%, ice cream — 21.51%. Given
these statistics, it can be argued that the prob-
lem of identifying counterfeit and low-quality /
expired dairy products on store shelves is rel-
evant [1].

Therefore, the purpose of this study was
to review the existing methods for identifying
dairy products, as well as to develop a model for
an express control system for the identification
and quality of liquid packaged dairy products.

Material and research methods

In order to establish the facts that there
is a falsification or non-compliance of liquid
packaged dairy products with standards or
specifications, studies should be carried out on
changes in the following indicators that iden-
tify counterfeit or non-quality products:

- content in the finished dairy product or
dairy composite product of milk solids (dry
milk residue — SOMO), their mass fraction in
the finished product as a percentage (with the
exception of dairy products containing butter);

- the presence and content of fats of non-
dairy origin, their mass fraction in milk and
dairy products in percent;

- fatty acid composition of the fatty phase
of milk and dairy products (with the exception
of dairy products, the mass fraction of fat in
which is less than 1.5% and ice cream, the mass
fraction of fat in which is not more than 8%);

- the amount of protein in the dry fat-free
milk residue in canned milk and milk-contain-
ing canned food, its mass fraction in percent;

- the ratio of whey proteins and casein in
canned milk and milk-containing canned food.

The most suitable and most commonly
used methods are organoleptic and physico-
chemical. The general organoleptic indicators
include appearance, texture, taste and smell,
and the general physicochemical parameters
include the determination of fat content, acid-
ity, density, moisture and dry matter [2].

The organoleptic method is one of the main
methods for determining the quality of milk.
The assessment of the smell and taste of milk
is carried out by a commission consisting of at
least three selected testers or experts, specially
trained and certified. Organoleptic assessment
is carried out in special rooms. The air tem-
perature and relative humidity in the premises
should be maintained respectively (20+2)°C and
(60£20)%. The final result of the test is the arith-
metic mean of the marks awarded by the ex-
perts, rounded to the nearest whole number [3].

To determine the density of milk, the hy-
drometric method is mainly used. The cylinder
with the analyzed sample is installed on a flat
horizontal surface and the temperature of the
sample is measured. The reading of the tem-
perature readings is carried out no earlier than
2-4 minutes after the thermometer is lowered
into the sample. The first reading of the density
readings on the hydrometer scale is carried out
3 minutes after it is established in a stationary
position. After that, the hydrometer is careful-
ly raised to the height of the ballast level in it
and lowered again, leaving it in a free floating
state. After establishing it in a stationary state,
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a second reading of the density readings is car-
ried out. The operator’s eyes should be at the
level of the meniscus when reading the density
reading. The readings are taken along the up-
per edge of the meniscus. If there are disagree-
ments on the results of determining the density,
a second determination is carried out [4].

These identification methods are quite sim-
ple, but have significant drawbacks:

firstly, the need to withdraw in a certain
way (by random sampling) the goods from the
batch, opening its packaging and sampling,

secondly, compliance with special identifi-
cation conditions,

thirdly, the use of special equipment
and reagents,

fourthly, measurement errors.

To solve the problem and optimize the con-
trol process, a model of a mobile automated
complex was developed based on the use of the
method of weight impedance electrometry [5].

The determination of the required param-
eters is carried out using the E7-25 immitance
meter (Fig. 1) — a precision device of accura-
cy class 0.1 with a wide operating frequency
range of 25 Hz — 1 MHz and a high measure-
ment speed of up to 25 measurements / sec.,
thanks to the use of microprocessors. Measured
parameters: inductance, capacitance, resist-
ance, conductivity, loss factor, quality factor,
complex resistance modulus, reactance, phase
angle, leakage current (on direct current) [5].

Fig. 1. E7-25 emittance meter

As follows from the method of weight
electrometry, measurements of two capacities
and two loss tangents make it possible to calcu-
late the average value of the relative permittiv-
ity of dairy products, and, if there are standard
data, to determine the dynamic viscosity of a
milk sample by calculating its microscopic and
macroscopic relaxation times [6].

To obtain data from the emittance meter, it
is necessary to embed a capacitive sensor in the
lid of the container and bring the contacts out.

The data and physical parameters of the pack-
aged dairy products determined with the help
of the meter will allow to identify the product
with high accuracy by comparing the obtained
values with the reference ones.

To carry out the verification of measure-
ments, you can use the ultrasonic meter for the
concentration of solutions “ULIKOR”. This
device uses an ultrasonic (US) identification
method based on measuring the propagation
velocities of ultrasonic vibrations depending
on the mass fractions of a substance (alcohol,
fat, dry skimmed milk residue, etc.) in the test
liquid, determined at sample temperatures
t, and ¢, which (on the example of milk) are
interconnected by the following relationships:

V (milk,t,) = v(water,t,)+a, -C

e 701 Cogy (1)

como

V (milk,t2 ) = v(water,t2 ) +a, ~Cﬁn +b,-C,.. (2)

&

where V and v are the speeds of ultrasound in
milk and water; Cfat, Csomo —mass fractions of
fat and SOMO in a dairy product; ai and bi are
coefficients; ti are measurement temperatures.

Thus, by measuring the speed of ultra-
sonic propagation in the same milk sample at
temperatures t1 and t2 and solving the system
of equations for Cf and Csomo, data on the
mass fraction of the components are obtained.
The rate of propagation of US in milk is de-
termined by a number of factors, the values
recommended in the literature are t1 = 41°C
and t2 = 65°C [7].

The dependence of the ultrasonic speed
on the concentration of a substance is differ-
ent and is extremely sensitive to the frequency
used, the temperature and the properties of the
object. If we confine ourselves to considering
only aqueous solutions (emulsions) of organic
and inorganic substances, in general, at a cer-
tain frequency and temperature, then such a de-
pendence from zero to a certain concentration,
as a rule, has a linear section, after which it
becomes nonlinear. This is to be expected, tak-
ing into account that the ultrasonic speed theo-
retically depends not on the concentration of
substances, but on their molarity, and addition-
ally on the adiabatic compressibility, which a
priori cannot be constant over the entire range
of concentrations. With this in mind, we can
represent the formula for calculating the con-
centration in the following form:

V (milk,t,) =v(water,t,)+a,-C,,., (3

To determine the concentration, it is suf-
ficient to set the coefficient “a” during cali-
bration, and if the dependence is linear, then
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assuming that the speed of propagation of ul-
trasound in water at a given temperature is con-
stant, we can use equation (4):

Cmilk = (V (mllka tl ) -a, + Constl (4)

A similar relationship can be calculated for
any other temperature:
C, =V (milk,t,)-a, +Const,  (5)
It is necessary to take into account the sec-
ond and subsequent equations when calculat-
ing the final concentration, and it is desirable
to create a general calibration dependence, ac-
cording to which the concentration will be cal-
culated according to formula (6):

Ce =V (milk,t,)-b, +

m

+V (milk,t,)-b, +Const,_, (6)

Such a graduation is more stable, because
two (or several) equivalent members mutually
compensate for possible changes in the exter-
nal and internal conditions of a single measure-
ment. The parameters measured in the process
of measuring the characteristics of ultrasound
consist not only of the speed of propagation
of ultrasound, but of a number of others (for
example, attenuation of ultrasound), moreo-
ver, some of them are not directly related to
ultrasound (for example, heat capacity). When
using the attenuation of ultrasound expressed
in terms of the signal amplitude (A), the equa-
tion for calculating the concentration can be
as follows:

29

The combination of formulas (4.7) makes
it possible to solve a system of equations of
type 1-2 for two components in the sample,
even if their ultrasonic velocity characteristics
are close, but the ultrasonic damping character-
istics are sharply different [7].

Returning to the analysis of the calibration
dependences of substances in a wide range of
concentrations, the following points should
be noted:

firstly, in the general case, the accuracy in
determining the quantitative content of a mac-
rocomponent increases with an increase in its
relative concentration, and vice versa, with a
decrease in the relative concentration, the ac-
curacy decreases;

secondly, this implies the need to always
distinguish between the relative and absolute
accuracy (error) of the analysis, understand
their relationship and be able to use and apply
depending on the circumstances.

For illustration, we present a conditional
graph (Fig. 2) of the accuracy of the simultane-
ous determination of fat and protein (0-12%)
in cream, depending on the increase in their fat
content (0-60%) [8].

As can be seen from the graph, the condi-
tional accuracy of protein determination up to
a certain fat content indicated in blue will have
a certain plateau (depending on the method
used) and further decrease with its increase.
This process is explained by the fact that in
high-fat cream the amount of protein becomes
minor in relation to fat, this effect can be con-
ditionally called the influence of the matrix. In
the general case, the method used after a cer-
tain percentage of fat content ceases to give

Cone = A(milka tl)'al +Const, (7)  reliable results [8].
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Fig. 2. Graph of relative accuracy
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Fig. 3. Graph of absolute accuracy

A similar graph (Fig. 3), reflecting changes
in absolute accuracy, is presented below. It can
be seen that in the transition from skimmed milk
to cream with a fat content of up to 30%, the
protein concentration remains in a conditionally
narrow range (4—2 wt%), and therefore a single
value of the absolute error can be applied [8].

With a further increase in fat content and
a corresponding decrease in protein content,
all the rules for changing accuracy, described
above, begin to affect. Everything said about
accuracy in the fat/protein system can be ap-
plied to other more or less complex systems.
But for each such system, the accuracy charac-
teristics are individual and must be determined
experimentally [8].

Research results and discussion

To obtain data from the imminence meter,
it is necessary to embed a capacitive sensor in
the lid of the container and bring the contacts
out. The data and physical parameters of the
packaged dairy product determined using the
meter will allow you to identify the product
with high accuracy by comparing the obtained
values with the reference ones.

The method of express control of milk and
dairy products by the ultrasonic method in-
volves measuring the mass fraction of fat, the
mass fraction of protein, the mass fraction of dry
skimmed milk residue (SOMO) in milk, cream
and ice cream, as well as the density of milk by
the ultrasonic method. The methodology ap-
plies to harvested raw, whole, normalized milk,
heat-treated milk, normalized, reconstituted,
dry, canned, skimmed and concentrated milk.

Due to the verification of the results of the
study of samples by ultrasonic (ULIKOR) and
radio frequency (LQtest) methods, it becomes

possible to develop a model of a system for
continuous output control of packaged dairy
products at the manufacturer (stationary auto-
mated complex) and its continuous input con-
trol at points of sale, which will 100% elimi-
nate the implementation of counterfeit and
poor quality products.

Conclusions

Methods for identifying milk and dairy prod-
ucts were considered. Also, examples of identi-
fication methods were given that can recognize
a counterfeit without opening the container. A
method based on weight impedance electrome-
try and the principle of its operation, as well as
methods of radio frequency and ultrasonic iden-
tification used to verify the method of weight
impedance electrometry, were considered.

References

1. Counterfeit in the butter market is 50%. [Electronic
resource]. URL:  https://iz.ru/1125999/2021-02-17/eksper-
ty-nazvali-doliu-kontrafakta-moloka-i-masla (date of access:
24.12.2021).

2. Identification of milk [Electronic resource]. URL:
https://studbooks.net/961759/marketing/identifikatsiya_moloka
(date of access: 12.24.2021).

3. GOST 28283-2015 Cow’s milk. Method of organoleptic
assessment of taste and smell. M.: Standartinform, 2019. 5 c.

4. GOST R 54758-2011 Milk and milk processing products.
Density determination methods. M.: Standartinform, 2012. 11 s.

5. E7-25 immitance meter. Operation manual / USHY-
Al.411218.012 // RE. Minsk: JSC “MNIPI”, 2004. 40 p.

6. Belozerov V.V., Batshev A.S., Yu. A. On the automa-
tion of the identification of liquid packaged products. Electron-
ics and Electrical Engineering. 2016. No. 1. P. 135-145. DOI:
10.7256/2453-8884.2016.1.20924.

7. BIOMER. [Electronic resource]. URL: http://www.bio-
mer.ru/index.php?part=library&article id=150 (date of access:
24.12.2021).

8. Graduation theory. [Electronic resource]. URL: https://
biomer.ru/article/teoria-graduirovki/ (date of access: 12.24.2021).

EUROPEAN JOURNAL OF NATURAL HISTORY Ne2, 2022



VIIK 504.54

31

PABBUTUE MOHUTOPHUHI'A BOAHbBIX OBBEKTOB HA OCHOBE

HUHTETPAJIBHOM OIIEHKH DKOJOTUYECKOT O CTATYCA
N MOAEJHUPOBAHUSA DOKOJIOI'MYECKHUX @YHKIINU

Apxunos /1.9., Enemckuii K.E., Ko:xxesaukosa C.U., [Imutpues B.B.
Canxm-IlemepoOypeckuii eocyoapcmeennbiil yrugepcumem, Canxkm-Ilemepoype,
e-mail: v.dmitriev@spbu.ru

Lenbto wccnenoBaHus SBISETCS MHTETpalibHAs OLICHKA 3Kojoruueckoro craryca (9C) Bomoema Ha OCHOBE
Mojelneii-Kiaccu(MKalyil MHTErPaTHBHBIX CBOHUCTB (IIPOAYKTHBHOCTb, KaUY€CTBO BOJIbI, HOTCHIHAIIbHAS YCTOHYH-
BOCTB); OL[EHKA SKOJIOTHUECKUX (DYHKIHIT BOXHOH SKOCHCTEMBI H (DAKTOPOB, HX ONPECIIONINX Ha IIpUMepe Mao-
ro o3epa. J{ysi pabOThI HCIIOIB30BAINCH PE3YIIBTATHI MOIEBBIX UCCICAOBAHMH Ha KII04eBOM 00bekTe — 03. Cyypn
B CE€BEPO-BOCTOYHOM paiioHe Kapenbckoro nepemieiika, BoinoiaHeHHsle B 2016-2021 rr. Peann3oBaHbl MOJeIH-K1ac-
cH(UKAINH HHTETPATEHOMH OLCHKH YKOJIOTHYECKOro CTaTyca BojoeMa. B olleHKe yUHTHIBAIOCH TapaMeTpUIEcKoe
COYETaHHE MPOAYKIHOHHOTO MOTCHIHANA CUCTEMBI, Ka4ecTBa CPebl U MOTCHI[MAIBHONW YCTOHYMBOCTH BOZOCMA,
HPE/ICTABICHHOE COOTBETCTBYIOIIUMH CyOMHIeKcaMH. IIoCTpoeHHe MHTErpaibHBIX MOKa3aTelel BBINOIHAIOCH
JULSL paBHOBECOMBIX YCIIOBHII BHYTPH YpOBHe#! (OI0KOB) M MeX Ty HUMH. BEInonHeHa cepus 9KCIIepUMEHTOB JUIS OT-
PpabOTKH TEXHOJIOTUH MTOCTPOCHUS MHTETPATIbHBIX ITOKA3aTeNeil 1 MPOBEPKU PabOYMX THIOTE3: 1 — TUIIOTE3bI 0 HE00-
XOAUMOCTH [TOCTPOCHHS Pa3HbIX Mofeel-kiaccudukarmii s oneHkr IC 00bEKTOB HCCIIEIOBAHHN; 2 — THIIOTE3bI
0 BO3MOXKHOCTH ydeTa PasHBIX MoJeleil MOTeHIMaIbHOH yCTOWYMBOCTH CUCTeM NpH omeHke JC; 3 — rHmoressl
0 BapHAHTHOCTH MPEJICTABICHUS OLCHOYHBIX IIKAN Ul CyOMHICKCOB. PacCMOTPEHBI pe3yinbTaThl HHTErPAIbHON
onenkn OC kimodeBoro Bojgoema. [Tokasano, uto B TeueHue 5 et 03. Cyypu ObUIO CIOCOOHO COXpaHUTh cBoit DC
(IIT xmacc, Ominke K JIEBOH rpaHUIE KIacca). BelonHeHa cpaBHUTENbHAS OLCHKA (JaKTOPOB, ONMPENENIOIHX O1o-
MIPOAYKIHOHHYIO YCIIyTy IIEPBUYHOTO 3BCHA TPOMHICCKOM LEH — NPORAYKINH (UTOMIAHKTOHA B 03€pe.

KuioueBrble ciioBa: HHTErpaJibHasi OlleHKa, l/lHTerpaJIbHLlﬁ nmoKasareJib, cyﬁmmelcc TpO(l)HOCTP[, cyﬁmmelcc KayecTBa

BO/1bl, CyOMHAEKC YCTOHYNBOCTH IKOCHCTEMBI, MOJle/Ib-KIaccu(pukanus, MoaeTnpoBanue
IKO0JI0THYeCKHX pyHKuMit

DEVELOPMENT OF MONITORING OF WATER BODIES BASED
ON INTEGRATED ASSESSMENT OF ECOLOGICAL STATUS
AND MODELING OF ECOLOGICAL FUNCTIONS

Arkhipov D.E., Edemsky K.E., Kozhevnikova S.I., Dmitriev V.V.
Saint Petersburg State University, Saint Petersburg, e-mail: v.dmitriev@spbu.ru

The aim of the study is an integral assessment of the ecological status (ES) of a reservoir based on classification
models of integrative properties (productivity, water quality, potential sustainability); assessment of the ecological
functions of the aquatic ecosystem and the factors that determine them on the example of a small lake. For the
work, the results of field studies were used at a key object — Lake. Suuri in the northeastern region of the Karelian
Isthmus performed in 2016-2021. Models-classifications of the integral assessment of the ecological status of the
reservoir have been implemented. The assessment took into account the parametric combination of the production
potential of the system, the quality of the environment and the potential stability of the reservoir, represented by the
corresponding sub-indices. The construction of integral indicators was carried out for equilibrium conditions within
the levels (blocks) and between them. A series of experiments was carried out to test the technology for constructing
integral indicators and test working hypotheses: 1 —hypotheses about the need to build different classification models
to assess the ES of research objects; 2 — hypotheses about the possibility of taking into account different models of
potential stability of systems in the assessment of ES; 3 — hypotheses about the variance in the presentation of rating
scales for subindices. The results of the integrated assessment of the ES of a key water body are considered. It is
shown that within 5 years the lake. Suuri was able to keep her ES (I class, closer to the left border of the class).
A comparative assessment of the factors that determine the bioproduction service of the primary link in the trophic
chain — the production of phytoplankton in the lake has been carried out.

Key words: integral assessment, integral indicator, productivity sub-index, water quality sub-index, ecosystem stability
sub-index, classification model, modeling of ecological functions

Pa3BuTHE MOHHMTOpPWHTA BOIHBIX OOBEK-
TOB M OIIGHKH COCTOSHHSI BOOHBIX 3KOCHUCTEM
B HAlld JHU COIPOBOXKIACTCS pPa3paOOTKOH
W COBEPIICHCTBOBAaHWEM METONOB: 1 — cOopa,
XpaHeHusI, 00pabOTKH W Pa3HOACTICKTHON BHU-
3yaJIn3alii HaTypHOW MH(GOpPMAIMKA O COCTO-
SIHUM TUAPOJIOTHUYECKUX CUCTEM U UX CBOMCTB;
2 — OIICHKHM WHTETPATUBHBIX (IMEPIKCHTHBIX)
CBOWMCTB M (PYHKIMH BOTHBIX OOBEKTOB; 3 —
OIIEHKH CHUCTEMHOTO CTaTyca BOIHBIX OOBEK-

TOB (THIPOJIOTHYECKOTO, THAPOXHUMUYECKOTO,
9KOJIOTHYECKOT0); 4 — MOJETUPOBAaHUS TPO-
LIECCOB, BOIHBIX IKOCHCTEM, UX OTBETHOW pe-
aKIMM Ha €CTECTBEHHBIE WU AaHTPOIIOTEHHBIC
BO3/ICHUCTBUS; 5 — CHCTEMHOTO HOPMHUPOBAHUS
Harpy30Kk Ha BOJAHBIE OOBEKTHL. B macmop-
Te HaydHOU crenuainbHocTH 1.6.16 (OBIBILL
25.00.27) «I'magponorus cymm, BOAHBIE pe-
CYpPCBI, THAPOXUMUS» 3aKpeIIeHa «pa3palort-
Ka TEOpPUH M METONOJOI'MH T'MIPO3KOJIOTHH,
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W3y4YeHMs] BOAHBIX 3Kocuctem» [1, m.9; 2].
B n.10 macnopra Taxke oTMeueHa He0OXo-
TUMOCTh Pa3BHUTHUSl «HAYyYHBIX OCHOB olecrie-
YeHHWsI TUAPOIKOJIOTHIECKON Oe30macHOCTH
TEPPUTOPHUIN», KONTUMAJIBHBIX YCIOBUH Cyllle-
CTBOBAHUS BOJIHBIX U HA3eMHBIX DKOCHCTEM»
[1, m.10]. Ucnonb3oBaHue aHTPOMOLIEHTPHU3-
Ma, OMO- M SKOIIEHTPHU3MA, COBMEIICHHUSI ITOJI-
XOJIOB B Pa3BUTHU THIPOIKOIOTHH, U3yUEHUS
BOJIHBIX 3KOCHCTEM PACCMOTPEHO HaMHu B [3].
OO0mme OCOOCHHOCTH TIOAXOIOB PACKPBITHI
Ha puc.l. OTMETHM, YTO COBMEIICHHE MTOIXO0-
JIOB Ha T€OCHCTEMHONW OCHOBE JaeT Mpeumy-
IIECTBO B HCCJICIOBAHUU MPUPOAHBIX CHUCTEM
3a CUeT MEXIUCIUILUTHHAPHOCTH, y4eTa aH-
TPOIIO-, OMO- U SKOIIEHTPU3Ma B CTAHOBIICHUH
PaIOHAIBHOTO IPUPOIOTIONIE30BAHMS, HCCIIe-
JIOBaHUSI WHTETPATUBHBIX CBOWCTB U JKOCH-
CTeMHBIX (DYHKLUH.

B coBpeMeHHBIX POCCHUUCKHX HCCIENO-
BaHUSAX  HWCIOJB3YeTCS  THUIPOIIOTHYECKas,
JKOJIOTHYECKasl, TUAPO- U TE0IKOIOTHIECKast
TEPMUHOJIOTHS, PAa3BHUBAIOTCA METOMOJOTHUS
U METOJIBI THAPOJIOTHUECKUX, TUIPO- U TE0IKO-
JIOTUYECKUX, BOAHO-DPKOJIOTUYECKUX HCCIEH0-
BaHUI BOJIOEMOB; aHATU3UPYIOTCS PE3YIbTaThl
W3YYEHUS] TUAPOIOTUYECKUX, THUAPOPHU3IUIE-

CKHX TIpoIleccOB M 3kocucTteM o3ep Poccum,
MPEeXIE BCEro, Takux Kak baiika, JIanoxckoe,
Omnexckoe, Kacnmiickoe Mope, a Takxke IMpo-
THOCTUYECKHE OIEHKH TpaHChOopMaIlil WX
HKOCHCTEM B 3aBUCHMOCTH OT H3MEHEHUH KITH-
MaTa ¥ aHTPOTIOTEHHBIX BO3ACUCTBHI [4].
3apy0OexHbie uccinenoBanus EC rimaBHBIM
o0Opa3oM HallelneHbl Ha BhIMONHEHUE Pamou-
Hoi lupekTuBsl 1o BomHbIM pecypcam (PIB,
WEFD) nmns Toro, 4ro0BI TapaHTHPOBATH I0-
CTYITHOCTh HACEJICHHIO BOIBI BBICOKOTO Kaue-
crBa. Ha ocHOBe nanHbIX EBpOnelicKkoro areHT-
cTBa Mo OKpyxkarwmeh cpene g0 2010 roma
TonbKo 38% pek ObUIM OTHECEHBI K Kllaccam
«XOPOUIETO» WIIH «BBICOKOTO» IKOJIIOTHIECKOTO
craryca. COBpeMEHHBIMA MOHHUTOPHHTOBBIMHU
WCCIIEZIOBAaHUSMH YCTAaHOBIIEHO, 4TO 56% pex
u 44% ozep B EC B HamuM THU UMEIOT «MEHee
4eM XOPOIUUI» DKOJIOTMYECKUU craryc. Mo-
HUTOPUHT TIOKa3ajl, YTO B TMOCIEAHHUE TOJbI
CUTYyaIl¥isl B 3HAYUTENBHON CTEIIeHHU HEe W3Me-
HuIack. s pemenus stux npoodimem EC 3a-
manupoBai nepecmotp PB ¢ yuerom noren-
[IAATBHBIX TOCIEACTBUI W3MEHECHMS KIMMaTa
Y OTJIOKWI KpallHUN CPOK JOCTUKEHHUS LieJie-
BBIX [OKA3aTeNe Mo SKOIOTHUYECKOMY CTaTyCcy
BomHBIX 00bekTOoB B EC Ha 2027 rox [5,6,7].

I'ugposweomorna

/

b

ihe

1. AnTponouenTpuas

A, paspalaThiBaeT METONOMOTHES, Wiy-
4aeT BOIMOKHOCTD H NPakTHIECKAE
OYTH MEHHMH3ALUHH HETATHOHOTO
BAHAHHA TROPONOTHYeCKATO pesMa 0
COCTOAHHA BOOHLIX 0OMEKTOB Ha 00uIe-
CTRO, & TAIOKe Ha 0e30NacHOCTL XMHHe-
OEATENLHOCTH HACETE HEA, COIEATEHBIX
H IPOHEEOACTECHHEIX 0DREKTOR B 30HAL
CYLUECTRYHOLUEH HIH N0TeH UHANEOH
YTPO35I 3aTOTUIEHKA, TIOATOTINEHHS Tep-
PHTODHIA, pa3pyIIeHNA COOpYREHILA,
VXYAWEHNA KauecTea pogsl. EH e or-
BOJHTCA HCCASAOBAHAE 3KONOTHIECKOH
Ge30nacHOCTH BogHMX Gacceiidos o
MHHHMHIAIHL B HMX 3IK0I0THYSCKHX
PHCKOB, AHTPONOUSHTPHCTCKHH noa-
X0OI0 AHKTYET HCMONBIOBRAHNE canTap-
HO-THTHEHHYECKHX PCITIAMEHTOB H
HOPM&THBOB LIA OLIeHKH BO3AeHCTAMA

2, BHOWeHTpHaM,
FIoueHTPIIM

E. H3YHaeT OTHOIIEHHS B CHC-
TemMe «BOAHLIH 0nLe KT —
OPFEHEMEI-THIPOSHOHTED ¢
CHOLUEHTPHCTC KX NOFMUNI ©
TOYKH 3DEHHA HCIILIOBAHUA
BOJb] HAK CPEAb] FKHAHM AT
OPraHH3MOB-THIPOGHOHTOR,
EHOLERTPHETCKHA noaxon
OHKTYET HCMONE30BAHNE ME~
TDIOB GHONOTHMECKOIO KOH-
TPOJIA B OLEHKE KAUSCTRA BO-
IEL, HETION B3UBAHAA THIPO-
GHOTOTHAECKI PCIIAMCHTOR
H HOPMATHROR E NPaKTHKS
BOOONOEI0BAHRA,

3. HamenueaeT HCCNEODBEAHWE
Ha COXpaHCHHE IKOCHCTEM B
LIENIOM, IKOCHCTEMHOE HOp-

T3 BOAHBIH oﬁmcrL MHPORAHNS BOSACHCTBMEA.
I'mapobronorms
TI'mpponorosn 1.5.16
IJROJOrHS
1.6.10 (61:13]1[. 25.0[}.27) 1.5.15

3. COBMEIHCHHIC NOIXOI0B

MELHCUHIIHHAPHOS HAYHOE Ha-
MPAaBACHHE, KOTOpoe 00LEeIHRAET B
cebe uCCIeAoBaHs COCTABE, CIPoe-
Hud, CBOHCTE, NPOLEESOE, (3HYe-
CKHX M TEOXHMHIEC KX Tonefi THapa-
cdiepst JIeMaH Kak ¢penst 0BRTAHMA
UPrEHMEMOB-THIPOJHOHTOR H HCTOH-
HHK& pecypeos and yenoseka (ofme-
<T8a). OCHOBHOI 3a/a4eil rHLIpo3Ko-
SIOTHI AB/IAETCA UIYUSHUE H3MEeHeHH i
#u3H20 fecne HBAIOIINAX pecypcoB
THOpectepEl IO BIAAHBCM OPHPOL-
HbIX B aHTPOTIOTEHHELX, (PaKTOPOE, HX
OXpalla, PalHOHATLHOES UCIONB30BE-
HHE H KOHTPOJI € HENBI0 COXPAHCHHS
CPREeqEl HUIHH LR FPLILPUGI[DHTOE H
COXPEHEHHA INS HEIHEWHUX 1 Gy ny-
WX NOKONETHE moxel MpoTyKTHE-
HOH K YHeTOH BonHo# cpens! (BoaHBIX
pecypCoB BLICOKOID KaUecTEa).

T'eo3koaorEn
1.6.21 (0BIBII. 25.00.36)

Puc. 1. Aumpono-, 6uo-, skoyenmpusm u coemeujerue N0OX0008
6 COBPEMEHHBIX 2UOPOIKOLOSULECKUX UCCTE00BAHUSIX
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Ilennio wmccienoBaHUS SBISICTCS WHTE-
rpanbHasl OLIEHKA JKOJIOTHYECKOro CTaryca
BOZIOEMa Ha OCHOBE MojeJiel-KiIaccu(puKauii
HWHTETPATUBHBIX CBOMCTB (TpOoHOCTH, Kaue-
CTBO BOJbl, IIOTEHILHAJIbHAsl YCTONYUBOCTB);
MOJICTTHPOBAHUE OKOJIOTHUECKUX  (DYHKIUH
BOJHOH dKOCHCTEMBI U (PaKTOPOB, UX ONpese-
JSIFOIIUX HAa TPUMEpE MaJioro 03epa B CeBEpo-
BOCTOYHOM pailone Kapenbckoro nepemenka.

3amayaMy U aKkLEeHTaMH paOOoThI SBJISIFOTCS
TaKxke: 1 — HcclIenoBaHME, aHAIN3 M OLIEHKA
COCTOSTHUSI BOTHBIX OOBEKTOB, UX PETPOCIIEK-
TUBHOTO, COBPEMEHHOTO U OyIyIIero cTaryca;
2 — pa3BUTHE METOJOB aHaJM3a U OLECHKHU CHU-
CTEeMHBIX 3(PPEKTOB — IMEpKEHTHBIX (HHTE-
TPATUBHBIX) CBOMCTB BOMHBIX OOBEKTOB (TIPO-
IOYKTUBHOCTb, KaU€CTBO BOJIbl, YCTOHYUBOCTS,
SKOJIOTUYECKHM CTaTyc); 3 — aHamu3 M OICHKa
CHCTEMHBIX (PYHKIMH BOTHBIX OOBEKTOB; 4 —
JKOJIOTHYECKOE (CHCTEMHOE) HOPMHUpPOBAaHHUE
Harpy3oK Ha BOJIHBIE OOBEKTHI U UX YKOCHUCTE-
MBI, OLIEHKa MX OTBETHOM peaklUM Ha BHEI-
Hee BO3JICHCTBHE.

MarepuaJibl U METOAbI HCCJIEJOBAHUS

Coznanue u pa3BUTHE TEOPUHU, METOHOJO-
THH, METOJI0B, MOJIeJIel MHTerpajIbHON OILIeH-
KM IKOJIOTUYECKOTO CTaTyca, HKOJIOTMYECKOTO
Onaromonryurss 1 (akTopoB, 00YyCIOBIUBAIO-
LIUX U3MEHEHHE HKOJIOTHUECKUX (DYHKLUI BO-
IHBIX OOBEKTOB, pas3BuBaercsi B MHcTuTyTe
Hayk o 3emuie U Ha Kadenpe ['unponorun cymm
CIIoI'Y B pamkax Hay4HOro Harpasienus «lc-
ClIeIOBaHKE CJIOKHBIX CHCTEM B IPHpOAE 1 00-
LIECTBE, UX 3MEPIKEHTHBIX CBOMCTB W (hyHK-
uuity, npu noaaepxkke PAE — cBuaerenbcTBo
Ne0303 (26.01.2021). OcHOBHBIE OTIpENCTICHHUS,
UCIIOJIBb3yEeMbIE TIOIXO/IbI i METOIBI 000OIICHEI
B pAJe MyOnuKamii nociensux et [3,8,9]. Me-
TOZOJIOTHS ICCIIEIOBAaHUH OCHOBaHA Ha OPUTH-
HaJIbHOM II0AXO0JIe, COBMEIIAIOIIMM BCE ATAIbl
MOHHUTOPHHIA BOIHBIX OOBEKTOB M HX HKOCHU-
cTeM (HaOIIOmeHus, OIEHKa, TPOTHO3). DTaIlbl
HCCIIeIOBAaHMSI MTOJPOOHO PacCMOTPEHBI B yKa-
3aHHBIX ITyOJIMKAIMAX U APYrux padorax. Kimo-
YeBBIM MOMEHTOM SIBIISIETCS] U3yUEHHE HHTETpa-
TUBHBIX (IMEPKEHTHBIX) CBOMCTB U (DYHKIIHI
9KO- M T€OCHCTEM Ha OCHOBE IIOCTPOEHHUS HHTE-
rpajibHBIX IOKa3aTenel (IPOLyKTHBHOCTH, Ka-
YecTBa, YCTONYMBOCTH, OJNATOIONYYHs, SKOJIO-
THYECKOTO CTaTryca U Jp.) CUCTEMHBIX CBOMCTB.
Hcnonb3oBanue pa3HbIX MozeeH-Kinaccupuka-
LU U Pa3HBIX METOJOB: METO/ CBOAHBIX MOKa-
3areneit (MCII), meTon paHIOMH3NPOBAHHBIX
cBomHbIx Tmokazareneir (MPCII), ACIIAJI-
METOMOJIOTHS (aHAJIM3 W CHHTE3 ITOKa3aTesneit
¢ yueToM Aedurmra uHPOPMALUN O KPUTEPU-
SIX W IpropHuTeTax oneHuBanus) [10], metonos
9KOJIOTMYECKOTO MOAEIUPOBAHMS BOAHBIX KO-
cucteM [9], maeT BO3MOXXHOCTh OILIGHHUTH JO-
CTOBEPHOCTh IIOJIy4YEHHBIX PE3YJIBTAaTOB U TOU-
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HOCTh TOJNYYCHHBIX OLICGHOK HWHTErpalIbHBIX
nokazateneil. CTyneHTbl Kadenp y4acTBYIOT
B NIPOBEIECHUN HCCIICIOBAHUI M BBIOJIHEHUH
pabot 1o rpanTam [3,8,9].

COop HaTypHBIX JTAHHBIX O COCTOSHHUH KITFO-
YEBBIX BOJHBIX OOBEKTOB MPOBOJUTCS B CBSI3H
C BBITNOJIHEHHE paboT MO HAYYHBIM HPOEKTaM,
TpaHTaM | [IPH pPeaJu3alny MOJEBbIX MPAKTHK
i ctyaenToB kadenp. [Ipumep pesynsraros
UCCIICIOBAaHUsI aBTOPAMHU KIIIOYEBOIO BOJO-
eMa Ha yueOHo-HayuHOol 6a3e CIIOIY «Ilpu-
nanoxckasy B paiione n. Kysneunoe B 2021 .
MIPUBEJIEH Ha pHUC. 2.

Crynenramu xadenpsl ['maponorun cymu
BBINOJTHEH OOLIMPHBIA KOMIUIEKC BOIHO-3KO-
JIOTMYECKUX HAOMIONEHUH 32 XHMHYECKUM
1 OMOJIOTHMYECKHM COCTaBOM W (DU3UUECKUMHU
CBOMCTBaMU cpenbl B 03. bonbmoe Bonkosckoe
(Cyypwu) B mepuoq JieTHEH TOJIeBOW MPAKTHKH.
B xone pabot pe3ynsraTsl BHIITOJHEHHBIX HC-
CIICZIOBAaHUN CONOCTABISIOTCS C PETPOCIIEK-
TUBHBIMH ITaHHBIMH U 0000IIaroTrcs B 0a3ax
JIAHHBIX HATYpHBIX HAONIOJCHUN 3a pasHble
ronel. Jis pa3HOACTIeKTHOM BU3yallM3alluu CO-
OpanHoii mHpopmaruu ucnonb3ywres [UC,
CTaTUCTUYECKHEe MeToabl. B mpouecce paboTer
BBINOJTHSIOTCS. METEOPOJIOTHYECKUE, THAPOIIO-
THUYECKHUE, THIPOXUMHUYECKHE, THIPOONOI0rU-
YyeCcKre HaOIo/IeH!s]; CheMKH 03epa, CyTOYHBIE
CTaHIIUH, UCCIIEAYIOTCS TPOIYKIINS U AECTPYK-
U] OPTaHUYECKOTO BEIECTBa; (PaKTOPHI, BIIU-
AIOUIMEe Ha TPOAYLUHUPOBAHHE M ACCTPYKIHIO
OpPraHMYECKOr0 BELIeCTBa B BOJOEME, OLICHU-
BaeTCs KOJIMYECTBO 00pa30BaBLIETOC OpraHu-
YECKOTO BEIIEeCTBA, CAMOOYHIIEHHE BOJOEMA,
3apactaHue o3epa. Ha ocHOBe MOKOMITOHEHT-
Horo ananu3a u MCII oueHuBaroTcs: Tpod-
HOCTh, Kaue€CTBO BOJBI, pPAa3JIMYHBIC BUJBI
YCTOWYMBOCTH  (IIOTE€HUMANbHAS, YCTOHYH-
BOCTb K 3BTPO(QHPOBAHHIO, K U3MEHEHUIO Ka-
YECTBa BOMBI). DTH pe3yIBTaThl HCIIOIB3YIOTCS
B JaJbHEWIIEM AJISl OIEHKH 3KOJIOTHYECKOTO
CTaryca M HKOJOTHUYECKOTO OJIaronony4ust Bo-
JOEMOB; MOJEIUPOBAHUS BHYTPHUIOAOBOTO
LIUKJIA PA3BUTHSI BOJHON SKOCHCTEMBI.

Pe3y.m,TaT1>1 HCCJICAOBAHUSA
U UX 00Cy:KIeHne

3asBicHHAS B METH PabOTHI MHTETPATh-
Hasl OIICHKA YKOJIOTUYECKOTO CTaTyca BojoeMa
Ha OCHOBE Pa3pa0OTKW MHOTOKPHUTEPHAILHBIX
Y MHOTOYPOBHEBBIX MOJIeNIeH-KTaccu(prKaIui
WHTETPATUBHBIX CBOMCTB pealn3yercss Ha Oc-
HOBE CPaBHEHUS PE3YyJIBTAaTOB JBYX MOJENCH-
kimaccudurarmii «M1» u «M2» (puc.3), pazpa-
6orannbix B 2020 1. [8] u B 2021 1. — aBTOpamu
crarbu. [{yst paboThI UCTIONIB30BAIMCH PE3YJib-
TaThl MOJEBBIX MccienoBanuii Ha 03. Cyypu,
BoinoNHEeHHbIe B 2016-2021 rr. B mpouecce
paboTHl OBLIN TIPOBEPEHBI TPH OCHOBHBIC TH-
MOTE36l, MPUBEIEHHBIE B TaOmuIIE.
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Puc. 2. IIpumepni pe3yibmamos nonegvlx uccie008anuil Kiouegozo soooema ¢ 2021 e.
(03. Cyypu 6 cesepo-3anaonom Ipunadooicve Jlenunepadckoii obnacmu,):
a) — memnepamypa 600bl Ha NOGEPXHOCMU 03epa; 0) — NPo3pauHOCcmb 80061 no oucky Cexiu;
8) — coOdepoicanue MUHePaIbHO20 Pochopa Ha NOBEPXHOCMU 03epa; &) — ANEKMPONPO8OOHOCHb B00bL
Ha nogepxuocmu ozepa, 0) — pH 600b1 Ha nosepxHocmu o3epa, e) — cooeparcanue KUCI0pood
HA ROBEPXHOCMU 03epa (Me/1); ) — codeparcanue KUCI0pooa Ha nosepxHocmu o3epa (% Hacviuyenus);
3) — codepocanue N-NH  na nosepxnocmu osepa; u) — sapacmanue osepa 6 2021 2.

FI/IHOTCSBI, TMOoAJIC)KAIINE IMPOBEPKE ITPU BBITIOJITHECHUN UCCIICIOBaHUA

1 | lHTerpanbpHbIe OLIEHKH SMEP/HKEHTHBIX CBOWCTB U CHCTEMHBIX 3(()EKTOB, BHITIOIHEHHBIC HA OCHOBE
Pa3HbIX MoJieJIel-KiIacCU(UKALINIA IO OTHUM MCXOIAHBIM JIAHHBIM JIOJDKHBI J1aBaTh OJM3KHE PE3yIib-
tarsl (Mozenin M1 u M2 Ha puc.3). Monenu-kinaccu(uKanuy, B KOTOPIX B KaUueCTBE HAMITYUIIero
KJIacca UCIIONIb3YeTCs OIM30CTh pe3yisTara HopMupoBaaus K «0» (M2) n Mmoaenu-knaccudukaium,
B KOTOPBIX B Ka4€CTBE HAWIIyYILIETO KJIAcCa UCIOIBb3YeTCsl OJM30CTh pe3ylibTaTra HOPMHUPOBAHUS K
«1» (M1), momkHBI 1aBaTh OJ¥H Kiacc npu oneHke JC peantbHOro BoJoeMa.

2 | Yuer B ounenke OC NOTEHIMATBHON YCTOMYMBOCTH HAa OCHOBE afgamnTaruoHHoro moxxona (I tum,
HEMPOTOYHBIN BOIOEM) U pereHeparronHoro moaxoaa (11 Tur, ¢ y4eToM NpoTOYHOCTH) HE JOIDKCH
TIPUBOMIUTH K Pa3HBIM pe3yIbTaTaM.

3 | Mogenb-knaccudukais oueHkr IC, MOCTpOSHHAas! B TPEANOIIOKEHUH, 4TO HauboJee BEICOKOMY CTa-
tycy (I xracc) OIKHBI COOTBETCTBOBATH OJIMIO-ME30TPOQHBIE YCIOBHS MEPBUYHOTO IPOLYLIMPOBa-
HUSI OPTaHWYECKOTO BEIIECTBA B BOZOEME, HAMITYIIIee Ka9eCTBO BOIbI M HANMOOMbIIAsl OTEHIHAIbHAS
YCTOIYMBOCTH (IIPUHIIMI — «BBICOKUI CTaTyc — BBICOKas ycToitunBocTh») (M1) U Mozenb-kiaccu-
(ukanus onenkn DC, TOCTPOCHHAS B IPEIIONOKEHIH, YTO Hanbosee BeIcokoMy crarycy (I ximacc)
JIOJDKHBI COOTBETCTBOBATh OJIMTO-ME30TPO(HBIE YCIOBHS IIEPBUYHOTO NMPOLYLIMPOBAHUS OpraHuye-
CKOTO BEIIECTBA B BOJOEME, HAMIIy4llIee Ka4eCTBO BOJIBI M HU3Kasl IOTEHIIMAIbHAsl YCTOWYUBOCT (Ha
TOM OCHOB@HHH, YTO YHCTbHIE U MAJONPOLYKTHBHbBIE BOZOEMBI yS3BUMBI K 3arPsI3HEHHIO U aHTPOIO-
TeHHOMY 3BTpodupoBanmio) (M2) He JOIKHEI JaBaTh IPOTHBOPEUHUBEIEC PE3yIIBTATHI.
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Puc. 3. Cpasnenue 08yx mooeneu-xnaccuguxayui (M1 u M2) u pesynbmamog mooenuposanust

UHmMeZpPanbHoU oyeHKu sxonoeuyeckozo cmamyca (AC) sodoema (nosicienusi 6 mexcme) no [8] —

a), 8), 0);

no pesynbmamam OaHHou cmamoi — 6), 2), ). Ha pucyuke: a) — smanst uHmezpanbHol OYeHKu
aKonozudeckozo cmamyca no [8] u 6) — 6 dannou cmamve; 8) — kaaccol IC u OyeHoUHble UKATb
unmezpanbHo20 nokazamens sxkoro2uyeckozo cmamyca (MIOC) ons 08yx eapuanmos yuema
nomenyuanvrol yemouyusocmu (I muna — adanmayuonnas u Il muna — pecenepayuonnas);
2) — knaccol IC u oyenounvie wikanvt UIT, UTIK, UTITTY u UT1DC 6 oannoii cmamve;
0) — pesynbmamul unmezpanvhou oyenku IC Ha 0CHOBE NOCMPOEHUSL KOMNOZUMHBIX UHOEKCO8
HlT, UITIK, UITTY u UTI5C no [8] u e) — no oannou cmamoe

BeiOop MeToma OLEHKH BKOCHCTEMHBIX
YCIYT JUIsl KIFOYEBOM DKO/TEOCHUCTEMBI 3aBH-
CHUT OT HAJIMYHS UCXOJHOW WMH(POPMAIUH, KOH-
KPETHOTO 0OBEKTa M3YUEHHS U DKOCUCTEMHOMN
yeiryru (QY) WM 3KOJIOTHYECKOW (PYyHKIIUH
(D®), macmTadba WCCICAOBAHHS U KEITAEMBIX
pe3yNbTaToB (KauyeCTBEHHAS HITH KOJTUYECTBEeH-
Has orieHka). B HanimonanpaOU CTpareruu co-
XpaHeHus: OuopazHooOpazusi Poccun DY/30
OTIpeieNIeHbl Kak cpefoo0pasyrolue, mpoayK-
[IUOHHbBIE, UHPOPMAIIMOHHBIE U JyXOBHO-3CTE-
tuaeckue [11]. Onerka DY/O® B oTeuecTBEH-
HBIX MYOJIMKAIUAX Yallle BCErO BBIMOJIHIETCS
B «KOJIMYECTBEHHBIX €CTECTBEHHOHAYYHBIX 10~
Kazareysix» win B Oamtax. Haubomnee pacmpo-
CTPAHEHHBIM METOJOM SIBIIETCS SKOHOMHYE-
CKasl OIlEHKa, KOTOpas HAMIydImuM 00pa3oM

MOJXOAWT JUTsl CPAaBHEHUS TEPCHEKTHBBI JIFO-
Jled IOJY4YUTh NOJIb3y OT TOW UM MHOM 3KOCH-
CTeMHOM yciyru. B To ke Bpems oHa gBisieTCA
BEChbMa CIIOKHOM C TOYKH 3PEHUS BBIPAKESHUS
B MOHETApPHOM BHJE pPAa3IUYHBIX (YHKIUHA
9KOCHCTEM U OTCYTCTBHUS CHpOCa-Ipeaso-
JKEHHsI Ha OmpedeNieHHBIH pecypc (ycmyry)
B oOIIIecTBe.

Hammn na ocHoBe HaTyPHBIX JaHHBIX, ITOJTY-
yeHHBIX B 2021 T. BBINOJIHEHO CpaBHEHUE (aK-
TOPOB, ONPENEISIOMNX OUONPOAYKIHOHHYIO
YCIYTY Ul TIEPBHYHOTO 3BEHA TPOPHUUECKON
LEeNH — NpoAyKuuK puToIIaHkToHa 03.Cyypu.
MopnenupoBanue BIUsSHHUS (PAKTOPOB MOKa3a-
JI0, YTO HEIoCTaToK cBeTa (3¢ deKT camo3are-
HEHHs1) YMEHbLIA MaKCUMAaJIbHYIO YIEIbHYIO
CKOPOCTb pOCTa JAMATOMOBOTO (PHUTOILIAH-
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KTOHA, ONpENesIeMyl0 TeMIIepaTypoil BOIH,
B HIOJNE B CJIOE MPO3PauyHOCTH Boxbl B 1,7-
1,8 pa3a, a 3enenbix Bojopocied B 1,5 pasa.
OueHKa JIMMUTAUA MNEPBUYHON HPOAYKIIUH
OMOTeHHBIMH DJIEMEHTaMH B HIOJNIE TTOKa3aja,
YTO B CBSI3M C CHJIBHBIM NPOTPEBOM BOIHOMH
TOJIIM U aKTHBU3aLUel 00pa3oBaHuUs TIEpBHY-
HOM TPOAYKIMH 3HAYUTEIHHO YBEIUYUIIACH
JTUMHTANMS HOBOOOPA30BaHUS OpPraHHYECKO-
ro BemecTtBa Gochopom. Hemocratok ¢oc-
(opa cHmWKam B 3TO BpeMs MaKCHUMAaIbHYIO
yAETbHYI0 CKOPOCTh POCTa (PUTOILIAHKTOHA
B 6-7,5 pa3 (B 2019 r — B 1,4 paza); HenocTaTok
azora—B 1,5-1,8 pa3a (B 2019 . — B 1,2 paza).

BrimonHenne menu W 3ajad MCCIENOBa-
HUH 10 CO3aHUIO0 MHTETPAJIHHBIX OIEHOYHBIX
KJIACCU(HUKAIMA  IKOJIOTUYECKOTO  CTaryca
03epa M HCCIETOBAHMIO OHOMPOAYKIMOHHOM
(YHKIUHM KIIOYEBOTO BojgoeMa U (hakTOpOB
Ha HUX BJIVSIFOIIUX MO3BOJHUIIO MOMYYUTh ClIe-
JTYFOIIIIE BBIBOJIBI:

1. TlomTBepawiicsa, NOJYyYEHHBId BHOEP-
BBIC B [8], BBIBOA O TOM, YTO IIPH PaBHOBECO-
MoM ydere mapameTpoB (33) mis onenku OC
no M1 u M2 u3MeHeHHe TUNa yCTOWYMBOCTH
HE MOBIUSJIO Ha UTOroBhIM kiacc DC o3epa
(puc. 38 u 3r). B M1 wucnonp3oBaiuce aBa
THNA Yy4yeTa NOTECHUUAJbHOM YCTOWYMBOCTH
(cnmeBa «1», puc.38). B M2 wucnoms3oBajics
IIEPBBIM TUI MOTCHUMAIBHON YCTOWYUBOCTH
(cneBa «O», puc.3r). JlomomHuTenbHas MPO-
Bepka 3ananus «0» wim «1» npu Gopmupoa-
HUS OLEHOYHBIX MIKAJl C YYEeTOM HOPMHUPYIO-
X GyHKIWH, ACTIOIB30BaHHEIX B [8,9], (puc.
3B W 3r) Takke MOATBEpPAMJIA, YTO BO BCEX
ciydaax ozepo umeet OC III xareropuu (I1Lm).
Cpennee 3nauenue UIIDC 3a 5 et mo M2 co-
ctaBuiio 0,292, yro coorBeTcTBYeT I1ln KIaccy
o mkane UIIOC (3r). M3meHenne mo rogam
HIIOC 3a stoT nepuoa no M2 He npeBbilIaeT
12%. BrlsiBieHHbBIE paHee pa3indus 3a 3 roga
o M1 ue npesbrmanu 10%. Ternennus Ha He-
3HaunTenbHbIN pocT UITOC 32 2016-2018, mo-
nydeHHas B [8], manee He OTMEUYEHA. DT BbI-
BOJBI OOYCJIOBHJIM TIIOJTBEPIKACHUE THUIIOTE3
1 u2(tabm.1).

2. Mopnens-knaccudukamust M1 ormeHku
OC [8] ObL1a MOCTpOEHA B MPEANONIOKECHUH,
yTo Hauboyiee BhicokoMy crarycy (I kmacc)
JOJDKHBI COOTBETCTBOBATH OJIUTO-ME30TPOd-
HbI€ YCJIOBUS TEPBUYHOTO TPOIYIIMPOBAHUS
OpPraHWYEeCKOTO BEIIeCTBA B BOIOEME, Hau-
mydinee kadectBo Bombl (I kimacc) m HanOoIb-
1Iasi NoTeHnuanbHas ycroitunBocts (I kmace —
yCTOWYMBEI). B 0CHOBY Kitaccudukanuu ObiI
IIOJIOKECH TPHUHIUI «BBICOKUH CTAaTyC — BBI-
COKasl yCTOMYUBOCTH». Mopenb-Kiaccuduka-
mus M2 omnenkn OC ObUTa MOCTpOoeHA HaMH
B TIPEATIONIOKEHUH, YTO Hambosiee BBICOKO-
My crarycy (OC I xareropun) AOIKHBI COOT-
BETCTBOBATh OJIUTO-ME30TPO(QHBIE  YCIOBHS

MIEPBUYHOTO MPOAYIIMPOBAHKS OPraHUYECKOTO
BEIIECTBA B BOJIOEME, HAWIydllIee KadeCTBO
Bogbl (I Kmacc) m MUHMMaNEHAsT TIOTEHIIMAIb-
Hasl yCTOWYHMBOCTH (HAMOOJbINAs ySA3BUMOCTB)
(I xmacc — MUHUMAIBLHO YCTOWYUBEIN). JTa
crnerdurka Oblia 3anoxena B M2 Ha ToM oc-
HOBaHHWM, YTO YUCTHIC W MaJIOMPOLYKTUBHBIC
BOJIOGMBbI B HAaWOOJBIICH CTENCHH YSI3BUMBI
K 3arps3HEHHUI0 W aHTPOIIOTEHHOMY 3BTPO(dH-
poBanuto. CpaBHeHue puc.3a1 U 3e IMokasalo,
yto ¥ 1o M1 1 mo M2 Bo Bce roast UTIOC mo-
najgaet B jeByto rpanuiy III kmacca mo oie-
HOYHBIM IIKanaM. Takum 00pa3oM TMOKa3aHo,
YTO TPU pa3HbIX MOAXOMaxX K (POPMHPOBAHHIO
MojeTieli-KiTacCu(UKaIuii BOJHAS SKOCHCTEMA
o3epa Obuta criocoona B 2016-2021 T coxpa-
HATb CBOM AKOJIOTMYECKUM CTaryc B Ipejernax
neoli rpanunbl I kiacca. DToT BBIBOI 00Y-
CJIOBHJI MTOATBEPIKACHUE TUIIOTE3bI 3 (Ta0IuUIA).

3. IToka3zaHo, YTO B OIICHOYHBIX HCCIIEIO-
Bauusax DD/DVY uacto HaOMIOZAETCs ITOAMEHA
oreakn DD/DY MoHeTapHOH (HEMOHETAPHOMN)
OIICHKOM KOMITOHEHTHOTO COCTaBa 3KO-/T€O0-
CUCTEMBI B BHUJIC OICHKH KOJUYECTBAa CaMOIo
pecypca (BemecTBa), CyIIECTBYIOIIETO B CHU-
CTEME Ha eIMHUILY MPOCTPAHCTBA (ILIOIIA]IN)
B OTIpE/IeJICHHBII MOMEHT BpeMeHHu. YacTo 3Tu
IaHHbIe HeoOXomuMbl Wi oueHku OD/OY,
HO OHM HE JIOJDKHBI MPENCTABIATHCA KaK UTO-
T'M OLICHOYHBIX uccienoBanuii ID/JY. Ocos-
HaHue Toro, 4to DD/JY NpUPOIHOI CUCTEMBI
COCTOSIT M3 TOTOKOB BElIeCTBa (SHEPTHH, WH-
(opMan) OT €CTECTBEHHBIX OCHOBHBIX Ka-
MUTAIOB (MMEIOIUX CBOI0 BPEMEHHYIO JHHA-
MUKY, OIPEIEeIIeMYyI0 OOJIBIINM KOJINIECTBOM
(haxTOpOB), KOTOPBIC OOBEAUHAIOTCS C YCIIy-
raMy MPOM3BOACTBCHHOTO U YEIIOBEYECKOIO
KallUTaJIOB U OIPE/CINIAIOT Olaromnony4ne/He-
Onmaromonydre oOrmiecTBa (BBITOABI, MOTEPH,
(OPMHUPYIOT CIPOC W MPEAJIOKEHUE, CIOoCO0-
CTBYIOT Hay4IHO-000CHOBaHHOMY (OPMHUPO-
BaHUSl PETHOHAJILHOW TIOJIMTHUKHU), TPUBOIUT
K HEOOXOIMMOCTH U3MEHEHHS aKIIEHTOB B CTO-
POHY OLIGHKU CKOPOCTEH MPOLECCOB (CHHTE3a,
HOBOOOpa30BaHus, TpaHCHOPMAIIIH, JECTPYK-
AW | AP.) ¥ HHTETPATUBHBIX (3MEPIKCHTHBIX )
CBOMCTB 9KO- M TEOCUCTEM, a TaKkXke (PaKTopos,
BJIMSIFOIIMX HA UX M3MEHEHHUE BO BpeMeHHU. Bhl-
MOJTHEHA CpaBHUTEJIbHAS OICHKA (DAKTOpOB,
OTIPENICTSAIONINX OUOMPOAYKIMOHHYIO YCIIYTY
MIEPBUYHOTO 3B€HA TPO(MUIECKOH e — Mpo-
Iykiun putornankToHa 03.CyypH.

3aKjIoueHue

Peanmm3oBanbl Monenu-Kiiaccu(hUKaIluy WH-
TErpajbHON OIICHKH DKOJOTMYECKOTO CTaryca
BoJl0eMa. B OIleHKEe YUYHMTBIBAIOCH MapaMeTpu-
4EeCKO€ MHOTOKPUTEPHUAILHOE 1 MHOTOYpPOBHE-
BOE COYETaHHE MPOAYKIIMOHHOTO MOTSHIIAATa
CHCTEMBI, KaueCcTBa Cpelbl U MOTCHIUATBHOMN
YCTOWYHUBOCTH BOIOEMA, IIPEICTABICHHOE CO-
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otBercTBytommumMu cyounaekcamu UIIT, UTIK,
HIIIY. IloctpoeHue HHTErPANBHBIX IIOKa-
3arenell JKOJIIOTUYECKOTO CcTaTyca BojoeMa
(UIT2C) BBITONHSIIOCH I PaBHOBECOMBIX
YCIIOBHM BHYTPH YpOBHEH (OJOKOB) M MEXK-
Iy HUMH. BrimomHeHa cepus 3KCIepUMEH-
TOB JJIsl OTPabOTKM TEXHOJOTHUU MOCTPOCHUS
UIISC. CdopmynmupoBaHbl U pPacCMOTPEHBI
B HCCIICZIOBAaHUSX TPH TUIOTE3bI, WMEIOIIHNE
oTpeneNsioniee 3HAYeHWE I ITOCTPOSHUS
MHTETPAIBHBIX TOKa3aTeled SKOIOTHYECKOTO
craryca: | — rumore3a o HEOOXOAUMOCTH TIO-
CTPOEHHUS Pa3HBIX Mojeleh-KiiacCupuKaIuii
g oueHkd OC O0OBEKTOB HUCCICAOBAHUI;
2 — rUMNoTe3a O BO3MOXKHOCTH ydeTa Pa3HbIX
Mozened yCTOWYMBOCTH CUCTEM IPU OLICHKE
OC; 3 — rumore3a 0 BApUAHTHOCTH TIPEICTaB-
JICHWsSI OIEHOYHBIX HIKaJl Uil CyOMHIEKCOB
npu onenke OC. PaccMOTpeHBI pe3yabTarhl
HMHTETpajgbHOM oueHku OC KIIOUEBOro BOJO-
ema. [lokazaHo, uyto B Teuenue 5 net 03. Cyypn
0B110 crrocobHO coxpanuTh cBoit DC (111 kmacc,
ONrKe K JICBOM TpaHUIle Kiacca). BeimonHeHa
CpaBHUTEJbHAS OllEHKa (aKTOpPOB, OMpe/es-
OIUX OMONPONYKIIMOHHYIO YCIYTy IepBHY-
HOTO 3B€Ha TPOPHUUECKON LeTH — MPOLYKLUHU
¢urorankrona 03.Cyypu.

Paboma evinonnena npu noodepoicke epam-
ma POOU Nel9-05-00683 A «Teopemuxo-
Memoodonocuueckoe 000CHO8aHUe, Mamema-
MUYecKUtl annapam u Mooenu UHMezpaitbHol
OYEHKU IKOJI02UYECK020 CMamyca u 3K0N02U-
yecko20 O1a20N0nYUUs BOOHLIX 00HEKMOBY.
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OILIEHKA UHJIUKATOPOB KJIMMATHYECKOHW CTABUJIBbHOCTH

110 CEBEPHBIM PETUOHAM P®
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Cankm-Ilemepoype, e-mail: kvosia@mail.ru, ivanowat04@gmail.com,
kuznetsov1946@inbox.ru, victoriaflint01@gmail.com

B pabore mpuBOANTCS aHANH3 HCHONB30BAHUSA CPEIHETOA0BOI TeMIepaTyphl BO3AyXa U CPEAHETOTOBBIX
CYMM OCaJIKOB B Kaue€CTBE MHJMKAaTOPOB KIMMAaTHYECKUX MU3MEHEHUi 1o ceBepHoil yactu Poccuiickoii dene-
panuu. PernoHoM aist mpoBeReHNs UcclenoBaHus ObLTa BeIOpaHa ceBepHas obnacTs EBpomeiickoil Teppuro-
pun Poccuiickoii @enepanuu, NpeuMyIEeCTBEHHO 3aM0sapbe, YTO CBA3aHO C OOJBIIUM MOTCHIIUAIOM JaHHOTO
peruoHa Kak B SKOHOMHYECKOH, Tak W B Apyrux chepax passutus Poccuiickoit dexepanun. C ucnons3osa-
HUEM alTOpPHTMa, paHee alnpoOHPOBAHHOIO aBTOPAMHU B JAPYTUX ITyOIHKALUSIX, ONPEAEISIOTCS MOMEHTHI Bpe-
MEHHU CMEHBI IapaMeTPOB BPEMEHHBIX TPEHIOB (IOJIOKEHHE TOYKH OMdypKaluu) Temmeparypsl U OCaIKOB
Ha BOCEMHA/LIATH METEOPOJIOTHYECKUX cTaHuMsAX. HaiinenHble Toukn OUdypKalyMu yKka3bIBalOT HA BpeMs Ha-
CTYILICHUS KIIMMAaTHYECKHX N3MECHEHHH. BBIOTHeH Ki1acTepHbIl aHaIn3 BEIOPaHHBIX CTAHIUH M0 J1aTe HACTYy-
IUIeHHUs ToueK OudypKamuy, yKa3blBalomleil Ha IepeIOMHBIH MOMEHT B XapaKTepe MOBeICHUS KIMMAaTHIECKUX
npoleccoB. Brienensl 1Be Ipynibl CTAHIHNA ¢ CHHXPOHHBIMH M3MEHEHUSMU XapaKkTepa MOBEACHHs KIMMaTU-
4eCKHX IpoleccoB. McciaenoBaHbl 3aKOHOMEPHOCTH MEX]y BPEMEHHBIM XOJIOM CPEIHErOJOBEIX TeMIIepaTyp
BO3/lyXa U reorpadMIecKUM MOIOKECHHEM IIyHKTa HAOMIONCHHS 3a KIMMATHIECKOI BETMIHHON, a TAKXKe JaHBI
PEKOMEHJJAllUH 110 MCIMOJIb30BaHUIO BBISBIECHHBIX 3aKOHOMEPHOCTEH NIPH NPOrHO3MPOBAHUU KIMMATHYECKHX
U3MEHEHHH B ceBepHbIX pernonax PO.

KiioueBble cii0Ba: H3MeHeHHe KJIMMATA, HHAMKATOPBI KIHMATHUYECKHX H3MeHeHHii, Touka 6udypKranuu, TpeH,

CpeIHeroaoBasi TeMIepaTypa Bo31yxa, CPeHEro0BbIe CYMMBbI 0CAKOB

ASSESSMENT OF CLIMATE STABILITY INDICATORS
FOR THE NOTHERN REGIONS OF THE RUSSIAN FEDERATION

Voskanyan K.L., Ivanova T.I., Kuznetsov A.D., Nikitina V.S.

Russian State Hydrometeorological University (RSHU), Saint-Petersburg, e-mail: kvosia@mail.ru,

ivanowat04@gmail.com, kuznetsovi946@inbox.ru, victoriaflint01@gmail.com

The paper provides an analysis of using of the average annual air temperature and average annual precipitation
as indicators of climate change in the northern part of the Russian Federation. The northern region of the European
territory of the Russian Federation, mainly the Arctic, was chosen as the region for the study, which is associated
with the great potential of this region both in the economic and other areas of development of the Russian Federation.
Using an algorithm previously tested by the authors in other publications, the moments of change in the parameters
of time trends (position of the bifurcation point) of temperature and precipitation at eighteen meteorological stations
are determined. The found bifurcation points indicate the time of onset of climate change. A cluster analysis of
the selected stations was performed according to the date of occurrence of bifurcation points, indicating a turning
point in the behavior of climatic processes. Two groups of stations with synchronous changes in the nature of
the behavior of climatic processes are distinguished. Regularities between the temporal course of average annual
air temperatures and the geographical location of the observation point for the climatic value are studied, and
recommendations are given on the use of the identified regularities in predicting climate change in the northern
regions of the Russian Federation.

Keywords: climate change, indicators of climate change, bifurcation point, trend, average annual air temperature,

average annual precipitation

HccnenoBanne BpEMEHHOM W3MEHYHUBO-
CTHU KJIMMAaTUYECKUX MapaMeTPOB B HACTOSAIIECE
BpeMsI UMeeT OOJbIIoe 3HAUYeHHUE, TOCKOIBKY
UrpaeT Ba)XKHYI pOJib B IUIAHUPOBAHUU XO-
3HCTBEHHON AESITEILHOCTH U B 00ECIIEUCHUN
0E€30IaCHOCTH KU3HEINEATEILHOCTH Hacelle-
aus. Ilocne meranpbHOro aHanu3a IIOBEICHUS
KIMMAaTUYECKUX XapaKTEPUCTHUK B KaXIOM
13 KOHKPETHBIX ITyHKTOB MOTYT OBITH CIIE€TaHbI
3HAUUMbIE€ BBIBOJbl OTHOCUTEIHLHO COBPEMEH-
HOM M3MECHYMBOCTH KJIIMMaTa, BCICACTBUC YCTO
MOMYJIAPHAS B HACTOSLIEE BPEMS TEOPHUS O [JI0-
0aJIbHOM TMOTEIUICHUH, BEPOSITHO, MOXKET OBIThH
MOCTaBJIEHA IO COMHEHUE.

MOMEHT HAacTyIUICHHS M3MEHEHHs Xapak-
Tepa MPOTEKAHMs KIMMaTHYECKOro Iporecca
B TOM WJIM MHOM paiioHE MOXKHO BBISIBUTH C I1O-
MOIIBIO PacCMaTpUBaeMoOro B paboTe aBTOPOB
[1, 2] anropuTma ompeneneHus TMONOKEHUS
CTYNEHYAThIX IIEPEXOJI0B OT OJHOIO CTaIHo-
HapHOTO COCTOSHUS K ApyroMy. B aToMm ciyuae
MOSIBIISIETCS] BO3MOXKHOCTD ACTAIBHOTO PaccMo-
TPEHMs aT KIMMaTHYeCKUX U3MEHEHHUH B pas-
JUYHBIX MyHKTax Tepputopuu PO (B maHHOM
paboTe 3TH JaThl HHTEPIPETUPYIOTCS KaK TOY-
K1 OuypKaiyn), KOTOpble MOTYT HEe COBIAaTh
KaK MeXy cOoOOH Jake B BecbMa OJM3KHX peru-
OHAaX, TaK U C NIOO0AJbHBIMHU TCHACHIMAMH.
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Lenar naHHOW pabOTBI COCTOUT B HC-
CJICIOBAHUU PETUOHAILHONH HN3MEHYUBOCTH
CPEIHErOI0BBIX CYMM OCAIKOB B CEBEPHBIX
peruonax Poccuiickoit denepaunu, OLEHKE
3HAYUMOCTH JAHHOTO IapaMeTpa B KauecTBE
WHJUKAaTOpa KIMMATHYeCKUX H3MEHEHUH,
a TaKkKe B OICHKE Melecoo0pa3HOCTH Co-
BMECTHOIO HCIIONb30BaHUS CPEIHETOJOBBIX
CYMM OCaJKOB M CPEAHET0JOBOW TeMIlepary-
pHI BO3AyXa B KauyeCTBE MHAMKATOPOB H3Me-
HEHUA KJINMaTa.

3amaun JaHHOW paboTHI:

1. Co3nath apXuB JaHHBIX CPETHETOIOBBIX
CYMM OCaJIKOB Ha BRIOPAHHBIX CTAHIIUSX;

2. C ucronp30BaHUEM METOANKH, pa3pado-
TaHHOW B myOnukamusx [1, 2], mpoBectu cra-
THCTHYECKYIO 00pabOTKy MHOTOJIETHUX PSIIOB
CYMM OCaJIKOB, TO3BOJISIONIYIO OLIEHUTh TEH-
JICHIIMA W3MCHEHUS JTaHHOTO KJIMMAaTHYECKO-
rO IIapameTpa;

3. Ilpoanamu3upoBaTh MOIy4YEHHBIE pe-
3yAbTaThl Ha TPEAMET WHTEPIPEeTaluud WX
KaK MHIAKATOPOB KIIMMATHIECKUX U3MEHEHUI
B HCCJIEyeMOii 001acTy;

4. TlpoBecTu CpaBHUTENbHBIN aHATU3 HC-
IIOJIB30BAHMS JIByX KIMMAaTHYECKUX Iapame-
TPOB — CPEAHETOJOBBIX CYMM OCaAKOB U CPeJl-
HETOZI0BOM TeMIIepaTyphl BO3yXa B KAY€CTBO
WHJIAKATOPOB KIMMAaTHYECKUX U3MEHEHUH.

OneHka moBefieHUsI OCOOCHHOCTEH Bpe-
MEHHBIX TPEHJIOB MOXET OBbITh MPOU3BEICHA
C MOMOIIBIO PAa3NIUYHBIX MOAXOAOB. (CM., Ha-
npumep, [3-6]). B ocHOBe HCIONBE30BaHHOTO
B IaHHOW pa0oTe aNTropuTMa sl ONpeaeTeHIs
MOJIOKEHHSI TOYKU OMdypKaIlMy JISKUT CpaB-
HEHHE MEXJy cO0OW pa3MYHBIX OTPE3KOB
BPEMEHHOT0 psfa. JTa 3ajaya penaercs ¢ mo-
MOILBIO 3aMEHBI OTPE3KOB BPEMEHHOIO psAja
OJTHOM U3 UX MareMaTU4ecKux moaeneil. B ka-
YeCTBE TaKUX MOJIETIeH MOTYT UCTIOIh30BaThCS
ITOJTMHOMBI PA3HBIX CTENeHeW (HauyuHas ¢ Hy-
JIeBOH cTerieHd W T. 1.). [Ipu Takom cmocobe
KaXKasi CTENeHb IOJIMHOMA OINpeAeNsieT Ieo-
METPUUECKYI0 (OpMY OTPE3KOB BPEMEHHOTO
psAaa oT OHOW TOYKH OM(ypKAIUH IO JPYTOMH.
B manHoi#f paboTe MCIonb3yeTcst TOMMHOM 1-it
CTETeH!, TIOCKOJIbKY B HCCIIEIOBAaHUIX, MpPO-
BOAMBINMXCS paHee [4, 5], sl ompenencHus
MOJIOKCHHUST TOYKU OMpypKaluu BO BPEMEH-
HBIX psijiaX ObLIO PEKOMEHIIOBAHO HCIIONB30-
BaHHWE ITOJWHOMOB OT 1-H 5o 3-f cTereHew.
AJNTOPUTM HaxOXKACHHUA TO4YeK Oudypkarum
BPEMEHHOTO psJia MPEACTaBIeH B APYyTUX pa-
6otax aBTopoB [1, 2].

B pabote [1] ¢ mOMOIIBIO HHTEPHET-Xpa-
HWIHIIA METEOPOJOTHUUECKUX MaHHBIX [7]
OBLT CO37aH apXWB W MPOBENEH aHAIN3 Ha-
CTYIUICHHSI TOYeK OmdypKauuum BpPEMEHHBIX
PAlOB CPENHErOJOBBIX TEMIIEPAaTyp BO3-
JlyXa MO0 CTaHIMSIM CEBEPHBIX, B TOM YHUCJIC

3al0MSAPHBIX peruoHoB Pocculickon @ene-
pauuu (Bcero B paboTe HCHOJIB30BAIOCH
17 cranuuit). Ilo pesynpraram KiacTepHOTO
aHaju3a ObUIO BBISBICHO CYIIECTBOBAHHE
6 TyHKTOB (METCOPOJOTUUECKUX CTAHITHH),
PACTONIOKEHHBIX B HETOCPEACTBEHHON OJIH-
30CTH JpYyT OT Jpyra, B OJHOM U TOM Xe
KJIMMaTH4E€CKOM PETHOHE, Ile TOYKa Oudyp-
Kalluyd HaOmomaiach NMPaKTUYECKH B OAMH
1 TOT K€ BPEMEHHOI IPOMEXKYTOK, 8 UMEHHO
B 1941-1942 rr.

Jarel HacTyIuIeHUs Touek oudypkranmn
Ha BHIOPAHHBIX CTAHIIMAX

H Jlara HacTymneHus
a3BaHUeE CTAHIINHA

TOYKH OU(ypKAIIU
Kangamakma 1941
Kewmb 1942
Omnera 1942
Bepebbe 1941
ApxaHTenbCK 1942

Puc. 1. I'eoepagpuueckoe pacnonoosicerue
uccnedyemuvix cmanyuil. Unmocmpupyemes
OaU30cmb Pacnonodlcenus NYHKIog
€ OOUHAKOBLIMU OATNAMU HACHIYNILEHUS.
mouex bugpyprayuu

B kauecTBe BCIIOMOTATENHHOTO HHCTPY-
MCHTa JIA ONpPEACTICHUA OaThl HACTYIJICHUA
TOYKM OUQYpKAlMH M XapakTepa MOBEeICHUS
BPEMEHHBIX pPsJOB HCIONb30Bajach Ipa-
¢uyeckas BH3yanu3auus BPEMEHHOIO Xoa
WCCIIelyeMOW  BEIIMYUHBI  (TEeMIIepaTyphl)
U METpUKH (mmapaMmerpa) SS, MO3BOJSIOMICH
C ONpPENEIEHHOW TOYHOCTBIO yCTaHABIMBATh
JlaThl HACTYIUICHUS TOYCK OMdypkanuu. 3Ha-
YUMOCTh HCIOJNB30BaHUS AAHHOM METPHKH
Oonee moapoOHO omucaHa B pabore [1].
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Puc. 3. [Ipumep susyanruzayuu pacnpedenenus mempuxu SS
ona cmanyuu Kemv (ucnonv3osan nonunom nepeoti cmenemu).
Jlamy nacmynienus mouku ougyyprayuu onpeoensem MUnuUMym Kpusou napamempa SS

[locne rpaduueckoro mnpencTaBiIeHUS
AQHAJIOTWYHBIX JAHHBIX 10 BCEM ILIECTH CTaH-
LUsIM, ObUI CZI€aH BBIBOJ O TOM, YTO HECMO-
Tpsl HA OJVUHAKOBBIC JaThl HACTYIUICHUS] TOUKH
Ooudypkanuy, MECTHbIE KIMMAaTHYECKHE O0CO-
OEHHOCTHU Ha KaXK10W CTaHLUM BCE e HaKIa-
JBIBAIOT ONpEAETIEHHBIN OTHEeYaToK Ha IOBe-
JI€HNE KIMMaTHYECKH XapaKTepUCTUK Ha 3THUX
cTaHIMax. Mcxonsd u3 aToro, MOXHO OTMETHUTH
Ba)KHOCTb MCCIIEAOBaHUS KaK INIOOAIbHBIX, TAK
Y PErHOHANBHBIX KIMMAaTHYECKHUX IMPOILECCOB
Ha JaHHOU Tepputopuu. Ilockonbky nara Ha-
CTYIUICHHUSI TOYKH OHQypKauy NPUXOTUTCS
MIPaKTUYECKH Ha OIHU M TE K€ JaThl 10 BCEM
MIECTH CTaHIMSIM, 3TO TOBOPUT O TOM, 4TO IJIO-
OanpHAs LUPKYJIALUS B JAHHOW MECTHOCTH,
B O0LIEM M LEJIOM, OJJHA U Ta )K€ — U3MEHe-
HUE XapakTepa KIMMaTHYECKUX IPOLECCOB

10 BCEM CTaHIMSIM HAcTyMaeT B ONpeneEHHOE
Bpems. OTHAKO, BBH]Y Pa3IUYHBIX PETUOHAIb-
HBIX YCIIOBUH, MTOBEJEHIE KPUBBIX BPEMEHHO-
TO XOJla CPEeIHEroI0OBOM TeMIlepaTyphl MPHH-
[UTHAIBHO Pa3IMYaeTCs Ha KaXKI0W OTAEIbHO
B34TOM CTaHUMU. Tak, poCT TeMIIepaTyphl MO-
Clle HAaCTYIUIEHHs Touek Oudypkanuu Halmo-
JIaJics TOJNBKO Ha AByX cTaHimsg — Kannanakma
u Ycrb-LHuipMa, ToT1a Kak Ha BCEX OCTAITbHBIX
CTaHIMSIX HAOIIOMANOCH MaJeHne. DTO MOKHO
00BSCHUTH 0COOCHHOCTSIMA MECTHOW Oporpa-
(UK, MECTHBIX BETPOBBIX CUCTEM, a TAKXKe pas-
JIUYHOM YUCIIEHHOCTBIO HACEICHUS B KAXKIOM
pETHOHE.

[IpencraBnser nHTEpEC MPOBECTH aHAJO-
TUYHBIE FICCIIEIOBAHUS JIJIs1 BRIOPAHHBIX IECTH
CTaHIIMH C NCIIOJIB30BAHNEM APYTON KITMMAaTH-
YECKOM XapaKTepUCTHKH — CPEIHEr0l0BBIX
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CYyMM OCAaJIKOB M OLIEHHUTH 11€1€CO00Pa3HOCTb
WCIIONB30BAaHUA  JAHHOM  XapaKTEepUCTHKH
B KaueCTBe MHIMKATOPAa W3MEHEHUS KIMMara,
a TaKKe BBUICHUTb, ABJSIETCS JIM JAaHHBIN WH-
JUKATOP IOATBEP)KIAIOIUM AJIsl aHAJIOTMYHO-
IO CHHXPOHHOTO M3MEHEHHs XapakTepa KIH-
Mara JJIsl KOHKPETHOH 00acTy.

Hnst popMupoBaHMs apXuBa JaHHBIX HC-
0JIb30BAIOCH MHTEPHET-XpaHuiuuie [7], a 00-
paboTKa ITaHHBIX AaHAJIOTUYHO MPOHM3BOANIACH
10 METOIVKE, IPEJICTaBIEHHON B paboTax aB-

TopoB [1, 2]. beia mpoBeneHa rpaguueckas
BU3yaJIM3alusl BPEMEHHBIX PSIIOB CpEIHEro-
JIOBBIX CYMM OCAJKOB IO Ka>KJOU U3 CTaHLUU,
a TaKoke mapamerpa SS, yKa3pIBaroIIero Ha 1mo-
JIO)KEHHUE TOUKU OUQypKaIlum.

ITockonbky B ompeneneHud HACTYILIEHUS
TOYKH OuypKauuu IIaBEHCTBYIOIIYIO POJb
urpaet MeTpuka SS (a IMEHHO, MUHHMAJIBHOE
3HaUYEHHEe, KOTOpas OHa MPUHHUMAET), TO LieJIe-
CO00pa3HO pPaccMOTPETh €€ BPEMEHHOH X0
JUISL KQXKJI0M U3 UCCIIEAYEMBbIX IIECTH CTAHLIUM.
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Puc. 5. I'paguueckasn eusyaruzayusi gpemenno2o xooa napamempa SS
OJ151 CPeOHe20008bIX CYMM 0CAOKO8 HA UCCLE0YEeMbIX CIAHYUSX

EUROPEAN JOURNAL OF NATURAL HISTORY Ne2, 2022



Geographic sciences

750000 Bepebue
740000 ™ r J'"'VW
730000 |I| M
ool | O PR W A
o VAR AP
: \
u
i I} S V1]
690000 —i ‘
/
670000
g8000Q +——"7"r"-""7rF-or—oH- >2-——""MAm———— T
1935 1942 1949 1958 1963 1970 1977
rea
Puc. 6. I'paguueckas eusyanuzayusi 6pemeHno20 xooa napamempa SS
0J151 CPeOHe20008bIX CYMM 0CAOK08 HA ucciedyemoll cmanyuu Bepebve
140 -
130 :
120 \ MMJ‘-M

B0 Hrrrrrre

TTTTTTIrarY

18935 1842 1949 1956 1963 18970 1877 1984 1891 1658
Fog

TOTTT I e TeY TYTTTTTITT

Puc. 7. I'paguueckas eusyanuzayus epemeHno2o xooa napamempa SS
07151 CpedHe2000801 meMnepamypuvl 6030yXa Ha UCCIEOYEMbIX CIMAHYUSIX

Amnanmsupyst Kpusble apamerpa SS (puc. 5),
MOXXHO OTMETUTHh NPHUCYTCTBUE INIOOATIBHBIX
MHHHMYMOB B Ka)K/IOM U3 ITyHKTOB, YTO COOT-
BETCTBYET CMEHE TOCIIOACTBYIOIINX KJIMMAaTH-
YEeCKHUX MPOLECCOB MO0 KOHKPETHOW OOJaCTH.
WnTtepecHo oTMETHTH TakKe (pakT MPUCYTCTBUS
JIOKJIHBIX MUHIMYMOB, KOTOpBIE ITpH eié 00-
Jiee JeTaNbHOM HCCIIEIOBAHUU MOTYT OKa3aTbCs
ToukaMu Oudypkammu. OmHAKO, MPEACTABISIET

MHTEpEC CPaBHHUTH IOKA3aTeId METPUKH SS
JUISl BPEMEHHOTO XOZa CPEIAHErof0BOH TeMIle-
paTypel BO3AyXa W Ul CPEOHETOAOBBIX CyMM
ocankoB. Takoe CpaBHEHHE MOXET OKa3aThCs
TIOJIE3HBIM JIJIS BBISIBIICHUS CBSI3U MEXKY IBYMSI
BHIOpaHHBIMHM ~ KJIMMaTHUECKHUMHU IapameTpa-
MH M JJIsl peIIeHus O 1eJIeco00pa3HOCTH pac-
CMOTPEHUsI TaHHBIX BEJIMYUH B COBOKYIHOCTH
Ipu pa3pabOTKe MPOrHO3a IOrO/Ibl U KIMMara.
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Puc. 8. I'paguueckas eusyanuzayus epemeHnoz2o xooa napamempa SS
0717 CpeOHe20008bIX CYMM 0CAOK08 Ha ucciedyemoli cmanyuu Bepedve

[lo pesynpratam uCCII€IOBaHUS, MOXXHO
cenarh BBIBOJ, YTO J1aThl HACTYIUIEHUd Tepe-
JIOMHOTO MOMEHTa B KJIMMAaTHYECKOM LIUPKY-
JISIAY 7151 BBIOPAHHBIX MTyHKTOB COBEPIICHHO
pa3MYHBl JUIS CPEITHETOIOBON TeMIIepaTyphl
BO3/yXa U JIJISl CPETHETOIOBBIX CyMM OCAJKOB.
Orciona cienyer, 4To JeNaTh BBIBOA O OAHO-
3HAYHOH CBSI3U MEKAY 3TUMU JIByMsI KIIMMATH-
YECKUMU NapaMeTpaMH HEIb3sl, OAHAKO CTOUT
o0paTuTh BHMMaHWE Ha TIOBEJCHHE Tapame-
Tpa SS Ha crannuu Kangamakmra (puc. 5, 7) —
B JJAHHOM CIIy4yae II00albHbIii MUHUMYM Me-
TPUKHU SS MPUXOIUTCS HA OAMH U TOT XK€ T,
CIIeIOBATENFHO, TOUKa OM(ypKaluud B TakoM
Clly4ae COBMAaJaeT. Takoe CHHXPOHHOE IOBeE-
JIEHUE JBYX KIMMAaTHYECKHX XapaKTEPUCTHK
MOXET OBITh CBSI3aHO C YHHKAIBHBIM T€0-
rpaduuecKuM TIOJIOKEeHueM craHimuu Kanja-
JIaKIIa, OTIUYAIOUUM €€ OT BCeX OCTaJIbHBIX
ITyHKTOB — MPAKTUYECKH MOTyOCTPOBHOE pac-
nonoxeHue 3a [loynspHbIM Kpyrom, BOJIU3HU BO-
JTHBIX OOBEKTOB.

Takwe HEOTHO3HAYHBIE BBIBOJABI O CBA3H
MEXIy CpETHETrOJOBHIMH CyMMaMH OCaJKOB
U CpPEIHEroIoBOM TEMIIepaTypol BO3ayXa
B OJTHOM U TOM € PErHOHE MOTYT CJIEJ0BATh
13 ropasno OombIeil YyBCTBUTEIIEHOCTH OCal-
KOB K MaJIeWIIUM U3MEHEHHSM B KIMMaTH4e-
CKOM LUPKYJISIIUH.

Pesynbrarel ganHO# pabOTHI MOTYT OBITH
MCIOJIb30BAaHbl B CAMBIX Pa3IMYHBIX OTPACIIAX
YEJIOBEYECKON JEATENbHOCTH — B CEIBCKOM
U KOMMYHAJIBHOM XO3AHCTBE, NPH BOAOCHAO-
KEHHH TPYAHOMOCTYITHBIX PETHOHOB 3aIo-
JAPbA, a TaKkKe ISl OIEHKH SKOHOMHYECKUX

PUCKOB OCBOCHUHU HOBBIX Tepputopuid. Kpome
TOTO, TOJYYEHHBIC KOJIMYECTBEHHBIE Xapak-
TEPUCTUKUA HMEIONINXCS B HACTOAILLIEE Bpe-
Ms TEHJCHIUN MOTYT OBITh HCIOJIH30BAHBI
MPU TIPOTHO3E€ COCTOSHUSI BEYHOM MEP3JIOTHI,
OTIACHBIX METEOPOJOTHICCKUX WM THAPOJIOTHU-
YECKMX SIBJIEHUN Ha TeppuTopuu cesepa Poc-
cuiickor denepanuu.
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B3AUMOCBSI3b OTUOMMATOI'EHE3A 3ABOJIE§AHI/II71
CEPAEYHO-COCYIUCTOHU CUCTEMBI 1 POTOBOH ITOJTOCTH

BecnajsoBa A.1O., YTrpoouna U.U., MokameBa Ex.H., Mokamesa Espr.H.

@I'FOY BO «Boponecckuil 2ocyoapcmeentblii meouyurckuil yHugepcumem um. H.H. Bypoenko»

Mumnszopasa P®, Boponexc, e-mail: utrobinal 0@mail.ru

ComaTHyecKoe 310pOBbE — HEOTHEMIICMbIH IMYHKT B Ka4eCTBE JKM3HM YeloBeKa. M3ydeHue eAMHBIX 3Be-
HbEB IATOreHe3a, ONTUMHU3AIMA METOOB, KOMIUICKCHOE JICYeHHE M HPO(QMIAKTHKA OCTAIOTCSA aKTyalbHBIMU
npobreMaMy COBPEMEHHOH MEIUIUHEL Y MaleHTOB ¢ 3a00I€BaHUSIMHU CEPICUHO-COCYIUCTON CHCTEMBI YacTo
HaOII0aeTCs MOBBILICHHOE BBINAACHHE 3y0OB M BBICOKAs HHTCHCHBHOCTh KapHO3HBIX MPOLIECCOB. DMHUACMHUO-
Joruyeckre o0CiIeIoBaHuUs MAMEHTOB YKa3bIBAIOT HA CBsI3b MAPOJOHTHTA C apTepuabHON runeprensueil. He
TOJIBKO COMaTHYecKasl IIaTOJIOTHs BIMSET Ha BO3HUKHOBEHHE M MPOrPeCcCHpPOBaHUE 3a00I€BaHUH IIOJIOCTH PTa,
HO ¥ COCTOSIHHE KaK TBEPABIX, TaK U MATKHX TKaHEil 3yO0UEIIOCTHO CHCTEMBI, HA000POT, CIOCOOHBI OKa3bIBAThH
OTPHIATENIBHOE ACHCTBIE HA HMEIOLIYIOCS TaTOJIOTHIO CUCTEM OPraHoB y nanueHTa. Tak, HablirofaroTCs HapyIe-
HUSL QYHKIUH HeclieMU(pUIeCKOH 3aIUTHl B POTOBON JKUIKOCTU M KPOBHU IIPH CaXapHOM AuabeTe, HIeMUIeCKOn
0oJe3HH cepala Ha CTaJUU JICKOMIICHCALMH, YTO HOATBEPIKAACTCS PA3BUTHEM OKHMCIMTEIBFHOTO CTpecca, CHU-
JKEHUEM aKTHBHOCTH aHTUOKCH/AHTHOH CHCTEMBI M HAPYIICHHEM BBIJCICHHS T'yMOPAIbHBIX (JaKTOPOB 3aILUTHI.
B Hacrosimee BpeMsi KIFOUEBYIO POJIb B IIATOTEHE3€ CEPAEIHO-COCYAUCTHIX 3a00IeBaHUN OTBOASAT HAPYIICHHUSIM
(yHKIMH SHIOTENHS COCY0B, KOTOPYIO CIOCOOHBI BBI3BAaTh TaKHE 3a00JICBAaHMS KaK aTepoCKICPO3, HIIEMUYe-
ckas OOoJe3Hb CepAlla, apTepHalibHas THIIEPTEH3Us, XPOHUYECKash CepeyHast HeJOCTaTOYHOCTb, HapyILICHHE Jie-
TOYHOTO KPOBOOOpAIICHHS.

KiioueBble ¢jI0Ba: CTOMATOJIOTHYECKAsI naToJIorus, CepaAe4YHO-COCyIuCThIC SaGOJ'IQBaHMﬂ, MNAPOAOHTHUT, Kapuec,

AHTHOKCHUIAHTHAfA CUCTEMA

RELATIONSHIP OF ETIOPATHOGENESIS OF DISEASES
OF THE CARDIOVASCULAR SYSTEM AND ORAL CAVITY

Bespalova A.Yu., Utrobina L.I., Mokasheva Ek.N., Mokasheva Ev.N.
Voronezh State Medical University named after N.N. Burdenko Ministry of Health
of the Russian Federation, Voronezh, e-mail: utrobinal 0@mail.ru

Somatic health is an integral part of the quality of human life. The study of the common links of pathogenesis,
optimization of methods, complex treatment and prevention remain urgent problems of modern medicine. In
patients with diseases of the cardiovascular system in all age groups, there is an increased loss of teeth and a high
intensity of carious processes. Epidemiological examinations of patients indicate a link between periodontitis and
arterial hypertension. Not only somatic pathology affects the occurrence and progression of diseases of the oral
cavity, but also the state of both hard and soft tissues of the dentition, on the contrary, can have a negative effect on
the existing pathology of the patient’s organ systems. In patients with ischemic heart disease and diabetes mellitus
at the stage of decompensation, dysfunctions of nonspecific defense in the oral fluid and blood are observed,
which is confirmed by the development of oxidative stress, a decrease in the activity of the antioxidant system and
a violation of the release of humoral defense factors. At present, dysfunctions of the vascular endothelium play a
key role in the pathogenesis of cardiovascular diseases. Endothelial dysfunction is associated with atherosclerosis,

coronary heart disease, arterial hypertension, chronic heart failure, and impaired pulmonary circulation.

Keywords: dental pathology, cardiovascular diseases, periodontitis, caries, antioxidant system

Comaruveckoe 37J0pOBbE — HEOThEMIIEMBIi
ITyHKT B Ka4eCTBE JKU3HU delloBeka. M3ydenne
€IMHBIX 3BEHHEB I1aTOTCHE3a, ONTHMH3AIIH
METOJI0B, KOMIIEKCHOE JIeUeHHEe U MpoQHiaK-
THKa OCTAIOTCS aKTyaJIbHBIMHU IIPOOJIEMaMH CO-
BpeMeHHOH MenuuHebL. Jlro0as comarnueckas
MaTOJIOTHSI  COTPOBOXKIAETCS HAPYIICHUSIMHI
reMOAMHAMHUKH, OOMEHa BEUIECTB, PEryIIsSIIuN
WMMYHHBIX M HEPBHBIX MpOIIECCOB, MHKPO-
OuorneHo3a. Bee 9T n3MeHeH U, Kak BHEIIHUE,
TaK ¥ BHYTPEHHHE, OTPAYKAIOTCS HA COCTOSHUH
MIOJIOCTH pTa W IpoLeccax, B HEH IMPOUCXO-
IAMIAX. AHaJOTHYHO W MECTHBIE IaTOJIOTH-
YeCKHWe TIPOIECCHl CIOCOOHBI CKa3bIBaThCS
Y Ha OpraHu3Me B LIEJIOM.

Henwb uccnenoBaHusi — U3y4YNUTh HAYYHYIO
JUTEparypy, B KOTOPOH omucaHa B3aUMOCBSI3b

STHOMNATOTreHe3a 3a00JIeBaHUI POTOBOM TOJIO-
CTH M CEPIACUYHO-COCYIUCTON CHCTEMBI.

MarepuaJjibl 1 METOAbI UCCJIEOBAHUS

[Ipoananu3upoBaHbl JUTEPATypHBIC TaH-
HBIE, KOTOPBIE COZlep KaTi HH(OPMAIIUIO O BIIHS-
HUM NTATOJIOTHH CEPECYHO-COCYANCTON CUCTEMBI
Ha pa3BUTHE CTOMATOJIOTHYECKUX 3a00JIeBaHUH.

Pe3yabraThl Hcciie0BaHUSA
U UX 00Cy:KIeHne

V manueHToB ¢ 3a00JIeBaHUAME CEPICTHO-
COCYIHCTOM CHCTEMBI HaOII0AACTCS TTOBBIIICH-
HOE BBIMIAJICHUE 3yOOB W BBICOKAsT WHTCHCHUB-
HOCTB KapHUO3HBIX MPOIIECCOB, IPUUEM JIaHHEIE
M3MEHEHNS] CBOMCTBEHHEI JIOAIM a0COIIOTHO
BCEX BO3PACTHEIX Tpymil. Tak, mpu apTepuais-
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HOU TMIIEPTOHHUHU ITPOUCXOAUT HAPYIIEHUE MU-
KPOLMPKYJISIIAK, TPOQUKH TKaHEW B 00JIACTH
TOJIOBHI | III€H, YTO BEET K Ooliee aKTUBHOMY
TEUYEHUIO 3a00NeBaHM TBEPIBIX TKaHEH 3y-
00B M MEPHOIOHTA, 3aITyCKAETCS OKHCIUTEIh-
HBIH cTpecc M MpOoIecChl PEMOICTHPOBaHUS
OpraHOB-MUIIEHEN.

[Ipu cb6ope anHamHe3a y 60IbHOT0 HE00X0-
IuMO oOpaliaTh BHUMaHHE Ha HaJUYHE are-
pOCKIIepo3a, UIIEMUIeCKO OOJIE3HH Cepala,
B€J[b 9TO BAXHBIH MOMEHT IIPHU OIEHKE TsKe-
CTU XPOHUYECCKOTO KaTapaJIbHOI'O TMHI'MBUTA.
Ha pannux 3ramax BocnajeHus, XapaKTepHO-
'O JIJIsl aTEPOCKIIePO3a, MPOUCXOAUT MPUIIUTIA-
HU€ MOHOIINTOB K aKTHBHPOBaHHBIM KJIETKaM
WHTUMBI. ba3zanpHble KJIETKH DHIOTENHS pas3-
pacTaioTcs B MOAJIEKAIINE COeTUHUTEIbHBIE.
TkaHb BOKPYT COCYNOB 3aIlONHSETCS TpaHy-
JonuTamMu, HI/IMq)OHI/ITapHI)IMI/I 3JIEMCHTaMU,
npoucxoautT uHWIBTpaus. Habmomaercs
W3MEHEHHE JIOKAJIBHOTO KPOBOOOpaIIeHUS
B BHJE BEHO3HOTO 3aCTOS, YTO KIMHHYECKH
MPOSABIAECTCS B BHUAE OTeKa W THUIIEPEMUH,
BCJICACTBUEC CHHXXCHUSA KallUJUIAPHOI'O KpO-
BOTOKa Ha (DOHE YMEHBIIIEHUSI Ba30MOTOPHOM
AKTUBHOCTU MUKpOCOCynoB [1].

He Tonpko comarudeckast mMaTolIOTUsI BIIH-
seT Ha BO3HHMKHOBEHHE W IPOTPECCHPOBAHNE
3a00JIeBaHUH TIOJIOCTH PTa, HO M COCTOSHHE
KaKk TBEPIBIX, TaK U MATKUX TKaHEH 3yOoue-
JIIOCTHOM CHUCTEMBI, HA000POT, CIIOCOOHBI OKa-
3BIBaTh OTPHIIATEIHLHOE JICHCTBUE HA NMEIOIILY-
FOCS TIATOJIOTHIO CUCTEM OPTaHOB y TAIMEHTA.
CormacHo JaHHBIM AMEpUKaHCKON cepJied-
HO# accommammu (AHA) Oputo moaTBepikie-
HO BJIMAHHEC MAapOAOHTUTOB HA pPa3BUTHUC aTec-
pockieposa. bakTepun crocoOHBI BBI3BIBaTh
TUCPYHKIUIO KJICTOK SHAOTEIHS, MPOHUKA
Yyepe3 KPOBOTOK, JTMOO KOCBEHHO CTUMYIHPYS
MIPOAYKIIMIO MEAHATOpPOB C aTepOTeHHBIMHU
A TpoBocnaauTensHeiMu A dekramu. [lop-
(hupoMOHaC THHTHUBAINC, CTPENTOKOKK MYTaHC
ObLTH 3a()UKCHPOBAHbI BHYTPH SHAOTENHUS a0p-
Thl. EcTh MHEHHE, uTO [lopdhupomonac runru-
BAJIHC CITOCOOEH 3aITyCKaTh IPOIIECC arperaum
TPOMOOIIMTOB, a TaKXKe NMPUHUMATh ydacThe
B TpoM0O00Opa3oBaHny. MHOTHE CTPEITOKOKKH
UHAYIHUPYIOT aJre3uio, arperammio TpoMOo-
LUTOB JIaXKe in Vitro, a MapoJIOHTONATOrCHHbIE
0aKTepuH CEKPETUPYIOT IMPOBOCIATUTEIBHEIC
IUTOKUHBI U MEIUATOPBI, YCKOPSS aTepOCKIIe-
po3. brarogaps 3TUM JaHHBIM MTPOCIIEKUBAETCS
B3aMMOCBSI3b MEXKIy MNapOJOHTONATOTCHHBIM
MHUKpPOOMOMOM M TIATOJIOTHEH CepAeuHO-COCY-
JIACTOMN CUCTEMBI [2].

HeoOxoaumo y4yuThIBaTh, YTO Ha COCTO-
STHHE TIOJOCTH pTa OyleT OKasbIBaTh BIIHS-
HUE W JIeYeHHe, TPUMEHSIeMOe TpU TaToJO-
run. Ilpu BBIOOpE TpemapaToB A Teparuu
UIIIEMUYECKON OOJIE3HU OMHUMH U3 BEIYIIUX
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SIBIAIOTCS cTaTuHbl. OKa3bIBasi THITOIHIIH]IC-
MUYECKUil 3((EKT, CTaTUHBI CTHUMYIUPYIOT
(YHKIHIO SHAOTENUS, CHUKAIOT COJEpKaHUe
C-peaktuBHOTO Oenka w TponuepaTUBHYIO
aKTUBHOCTh KJIETOK DJIAAKON MYCKYIaTyphl.
HccnenoBanus IMOKa3bIBAIOT, YTO CHIDKAIOT-
Cs BOCIAJUTENbHBIE TPOIECCHl B TKaHSIX Ia-
POIOHTA, KaK B 3HAYCHUSAX MapPOIOHTAIHLHOIO
HHJIEKca, Tak U MHAckca PMA, 4To sBisercs
MapKepOM CHCTEMHOTO MPOTHBOBOCIIATUTEIb-
HOTO nercTBus [3].

HNmemunueckas Oone3ns cepana (MBC)
u caxapublii auadet (CJ]) mpakTuuecku Bcerga
CONPOBOXKJAIOTCA OKUCIUTEIBHBIM CTPECCOM.
Taxkoit mporecc, 3aKI0YaOIIUKAC B HEKOHTPO-
JTUPYEMBIX peaknusx CBOOOTHOPAANKAIHLHOTO
okucnenus, mpu CJI u UbC nexur B ocHOBE
MaToreHe3a COCYAUCTHIX OCIOKHEHUH.

IIpu pacmmpeHur METO0B TUATHOCTUKHI
OBUTO BBISBICHO M M3MEHEHHE IOKa3areiei
MeTabonn3Ma B KPOBU U POTOBOM JKHUIKOCTH
npu CJ u UBC. B pesynbrare s3xciepuMeH-
TOB OBITO ycTanoBieHno, uro C/] u UBC co-
MPOBOXKIACTCS 3HAUYUTEIHHBIM  CHHUKCHU-
€M aHTUOKHUCIHUTEIbHOM €MKOCTH POTOBOMU
JKUJIKOCTH, UTO CBSI3aHO C UCTOLICHUEM BOC-
CTaHOBHUTENBHBIX (QYHKIMH Ha (OHE OKHC-
JTUTEIHHOTO cTpecca. B OmoxuMuueckom
aHalu3e KpPOBH HAONIONAeTCS CHUXECHHUE
COJICp)KaHUsl TIIyTaTHOHA B KJIETKaX U OWO-
JOTHYECKUX KUAKOCTAX. Cpeam TKaHEBBIX
AHTHOKCUJAHTOB THOJIBI UMEIOT OAHY U3 Ca-
MBIX BBICOKHX PEaKIIMOHHBIX CIIOCOOHOCTEH.
[IpuurHa CHWXEHUS KOHIEHTpAIMU TIyTa-
THOHA 3aKJII0YaeTCs] B OKHUCIUTEIHHOW MO-
IU(UKAIMU TIyTaTHOHOBBIX TPYyMM, O YeM
CBHUJCTEIHCTBYET YBEIUUYCHUE COJCPKAHUSI
JIUCYTb(UITHBIX TPYIIIL.

Y 6omeabix UBC B Temonusare HaOIoO-
JTAETCSI CPAaBHUTENHHO HEOONBIIOe CHIKEHUE
YpOBHSI DIIyTaTHoOHA, ¥ 00abHEIX CJI 2-r0 Thma
Oonee HU3KHE MOKa3arenu Tiryratuona. Hau-
OoJiblliee CHIDKEHUE COIePIKaHUE TITyTaTHOHO-
BEIX rpynn HaOmronaercs y 6onbHbIX ¢ UBC,
u C]I 2-ro tumna. JlaHHble U3BMEHEHUs BO3HUKA-
IOT BCIIEAICTBHE HETOCTATOYHOCTH SHOTECHHOM
AHTHOKCHIAHTHOW CHCTEMBI, CTENEHb Pa3BH-
THS KOTOPOHM COOTBETCTBYET TSDKECTH TCUCHUS
narojoruu. Bo3sMoxHbI# criocob ycTpaHeHus -
KOMILUIGKCHAs Tepamusi C THOJICOAEP KAlllU-
MU TIpernapaTamu.

B mponecce nzydenus pepMeHTHOTO 3B€HA
AHTUOKCUIAHTHON CHCTEMEI OBIIIO OOHapyske-
HO, 4TO B KpoBHU y 60mbHbIX ¢ UBC n C 2-ro
TUIA, Y KOTOPBIX HaOmiomanuchk 3a0o0ieBaHuUs
MapOJOHTA, MPOUCXOJUT YMCHBIICHUE aKTUB-
HOCTH KaTana3bl W CYINEepPOKCHIIUCMYTa3HI.
CHmKeHne aKTHBHOCTH KaTaja3bl YBEIHMYHBa-
€T pHCK 00pa30BaHNE TOKCHYHBIX THAPOKCHITh-
HBIX PaJIUKaJIOB U3 Mepokcua Bonopoaa. Co-
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60[LHI)I€ TUAPOKCUIIBHBIC paarKaJlbl IPUBOAAT
K TEpPeKUCHOH Moaudukanuu OHOMOJIEKYII,
BBI3bIBas WX MHUTONM3. B Oonbmieil creneHu
MIPOUCXOINT CHM)KEHNE aKTHBHOCTH CYTEPOK-
CHITUCMYTa3bl, YTO CBHUIECTEIHCTBYET O Ha-
pyLIeHHH OO0E3BPEKHUBAHUS CYNEPOKCHIHOTO
AHUOH-paJgrKala, KOTOpI)II\/'I ABJIAICTCA OCHOB-
HbIM ()aKTOPOM BO3HHUKHOBEHHS OKUCIIUTEIIb-
HOTO CTpecca.

CHMXeHHe aKTHBHOCTH JITHX (DEPMEHTOB
B OOJBINCH cTereHn HabIomaeTcs B KPOBH,
YeM B POTOBOMU JKUIKOCTH. DTH JTAaHHBIC CBU-
ACTCJILCTBYET O HAJIMYUU B pOTOBOI\/'I IIOJIOCTH
JIOKAJIbHOW aHTUOKCHJIAHTHON CHUCTEMBI, KO-
Topasi 00ECIEYNBAET AaBTOHOMHYIO PETYISIHIO
WHTEHCUBHOCTH TIPOIIECCOB CBOOOTHOpAaH-
KaJIbHOTO OKHCJICHHSI C TIOMOIIBI0 (PepMEHTOB
aHTUpAJMKaIbHON 3amuThl. Takasg opranusa-
LU KOMIUTEKCa ()epMEHTOB aHTUOKCHAAHTHOM
CUCTEMBI 00CCIICYMBACT JOMOIHUTEIHHYIO
AHTHOKCUJIAHTHYIO 3alllUTy CIH3UCTON 000-
JIOYKH TIOJIOCTH PTa Ha CIydail YMEHbBIICHUS
CIIOCOOHOCTH AHTHOKCHUAAHTHOTO JIEHCTBHS
KPOBH TIPY COMAaTHYECKHX 3a00JIeBaHMSIX, Ta-
kux kak UbC u CJI.

OnauM u3 (pakTopoB 0Opa3oBaHUs CyIie-
POKCHIHOTO aHWOH-PaJNKalia ¥ MPOTUBOBOC-
MaJUTETHHBIX MOJEKYN, TakuX Kak (hakTop
HeKpo3a omyxoir, okcupg azora (NO), amb-
(ha- u uHTEpNCHKUHA-8, B POTOBOM JKHIKOCTH
U KPOBH SIBJISICTCS JaKTO(EpPUH. YBEIUYCHUE
€ro B POTOBOH >KHJKOCTH OBLIO MEHEE BhIpa-
JKEHO, YeM B KPOBH.

Takum o6pazom, y 6ombaex UBC u CJ Ha
CTaIuM JEKOMIICHCAIIUN HAOIIOAAIOTCs M3Me-
HCHUSI HECTCHU(HUUCCKON 3allUThl B POTOBOM
JKUJIKOCTH U KPOBH 33 CUET OKHCJIHMTEIILHO-
rO CTpecca, CHIDKCHUEM aKTUBHOCTH IPOTHUBO-
OKHCJIUTEEHOW CHCTEMBI W HapyIlIeHHEM BbI-
neNneHus GaKkTOpPOB PE3UCTEHTHOCTH [4].

Odaru XpoHUIeCKOW HHPEKITNH, JTOKAJTH30-
BaHHBIC B PA3/IMYHBIX TKAHAX U OpraHax, B JIC€T-
CKOM BO3pPAacTe€ OKa3bIBAIOT BIMSHUE Ha Pa3BU-
THUE U 37I0POBbE PEOCHKA, a TAKIKE HAa BO3MOXKHOE
BO3HHKHOBCHHE COMAaTHYECKHX  T1aTOJIOTHIA
B Oymymem. Hanbonee BocripunMy4rBa K Hera-
TUBHOMY BIUSTHHIO XPOHHUYECKOTO BOCIIAJICHUS
SIBIISIETCS CEPICTHO-COCYINCTAs CUCTEMA.

OILOHTOI‘GHHI)IC I/IH(bCKHI/II/I, B YaCTHOCTH IIC-
PHUOIOHTHUT, UIMEIOT HIMPOKOE PACIIPOCTPAHCHUE
cpenu nereid. Pesynprarhl MHOTOYHCICHHBIX
WCCIIEIOBAaHUH MMOKA3BIBAIOT, YTO TIEPUOOHTUT
muarHoctupyerca y 30-35% oOciemoBaHHBIX
JeTed. AKTyallbHOM 3a/1a4eil Ha CEerOAHSIIHUMA
JICHb SIBJSIETCS paHee AMAarHOCTUPOBAHHUE Cep-
JICYHO-COCYMCTBIX OCJIOKHEHUIH XPOHUYECKOM
049aroBol WH(EKIIMOHHOW IAaTOJIOTHHA B POTO-
BOH MOJIOCTH y JETEW, KOTOPbIE HEPEIKO SIBIISI-
FOTCS TIPUYMHOM 3a00JIeBaHUI CepAla U cocy-
JIOB Y B3POCTIBIX.

B nacrosiiiee Bpems KJIFOUEBYIO pOJIb B Ma-
TOT€HE3€ CEepACUHO-COCYIUCTHIX 3a00eBaHNI
OTBOJST HapylIeHUs! (pyHKUMH SHAOTEIHS CO-
CyIOB. DHIOTENHadbHas TUCQYHKIHS CBs3a-
Ha C aTepoCKIIEpO30M, HIIEMHUYECKOH Ooes-
HBIO CEpALA, apTEepUaNbHONW TUIIEPTEH3UEH,
XPOHMYECKON CEepAEYHON HEeAO0CTAaTOUHOCTHIO
Y HapyLICHWEM JIETOYHOTO KPOBOOOpAaLICHUSI.
Hapymenust (yHKIHMOHAJIBHOTO COCTOSTHHS
SHAOTENUS Y ETEH MOXKET CIy>)KHTh PaHHUM
MapKkepoM (OPMHUPOBAHUS TSDKEJBIX IATOJIO-
Ui CEpAEUHO-COCYAUCTON CUCTEMBI.

B pesynbrare uccienoBaHuil, B KOTOPBIX
npuHUMan yuactue 32 pedenka ot 14 1o 17 net
C XpOHMYECKHUM alUKaJIbHBIM IEPUOJOHTUTOM
MIOCTOSIHHBIX 3Y0OB, HE HMEIOLINE Hapylle-
HUM METa0OIMYECKUX IPOLECCOB, BPEIHBIX
NPUBBIYEK M JIPyTUX XPOHUYECKHUX HH(EK-
UOHHBIX 0YaroB, ObLIIO OOHApPYKEHO HApSILy
C KIIMHUYECKUMHU NPOSBICHUIMH XPOHUYECKO-
0 MEPUOJOHTHTA (THUJIOCTHBIH 3amax B MOJI0-
CTH pTa, OOJIE3HEHHOCTHh NPH HAAABIMBAHUU
Ha OoNMpHOHN 3y0, TmyOoKas KapHWO3HAas TIO-
JIOCTB, pacIiaj IyJbIIbl, CBHIL, 1ECTPYKIUI KO-
CTH B 00JIaCTH BEPXYIIKU KOPHSI) MPOSBICHUS
MEPUOINYECKUX KapIUaJITHi KOJIOIIETo Xa-
paKTepa y HEeKOTOphIX obcnenoBaHHbIX. [loka-
3aTeny apTepuanbHoro nmasieHus (AJl) Obuth
MeHee 90 mepueHTHIIS A JTaHHOTO OIS, BO3-
pacrta u nepueHTHiIsa pocra. [lokazarenu snek-
TPOKapAHOTPAMMBI M 3XOKapIUOTPaMMBbI OBLTH
B NpeAenax HOpMbL. Bce 3Tu naHHBIE cBHIE-
TEJICTBYIOT 00 OTCYTCTBHH CEPACUHO-COCYAN-
CTBIX MATOJIOTHH y 00CIIeTOBaHHBIX JETEH.

VYV nanueHToB ¢ XpOHUYECKUM IEPHUOJOH-
TUTOM Ha6J'IIOJZ[aeTCH CHMXKCHHUEC BCIIMYUHBI
MMOTOK-3aBUCUMOM BaszoaujaTaiuu. B oTBer
pPEaKTUBHYIO Ha THIEPEMHIO HE BBIABIACTCS
CyXEHHME IpocBeTa IueueBoil aprepuu. Ilno-
a7 OA KPUBOM Ba30AMIaTalUU y OOJIBHBIX
C XpOHMYECKHM IIEPHOAOHTUTOM MEHBIIE,
YeM Y 3/I0pOBBIX JeTeil. [enaepHbie paznuuus
B BeEJIMYMHE IIOTOK-3aBHCHUMON Bazoauiiara-
LMY OTCYTCTBYIOT.

VY nmeredl ¢ XpOHMYECKHM MEPUOAOHTUTOM
HaOmomaeTcs TEeCHas B3aMMOCBA3b MEXKIY
MIPONOKUTEIBHOCTBIO BOCHAIUTEIBHOTO TIPO-
necca U Toka3aresiMi (PyHKIMOHAIBHOTO CO-
CTOSAHUA JHAOTCIIHA. Nmeerca B3auMMOCBSI3H
YacTOThl OOOCTPEHHUs] XPOHUYECKOTO IEepho-
JIOHTHTa C TOKa3aTelIsIMU TOTOK-3aBUCUMOMN
Bazonunaranuel. MOyHKIMOHATIBHBIE HapyLle-
HUS1 DHIOTEINS -OTHO U3 YCIOBUI PAKTUYECKU
BCEX CEepCYHO-COCYIUCTHIX 3aboneBanuii. Ha-
IpUMep, XpOHUYECKask cep/iedHasl HeloCTaTou-
HOCTB, aT€pPOCKIIEPO3.

YMeHbIIeHNE TOTOK-3aBHCHMOM  pelak-
callud TJIaJKOM MYCKylaTypbl B IUIEYEBOM
apTepuu, M IUIOIIAAW KPHUBOJHWHEHMHOW Tpa-
MelUH, OTPAaHWYEHHOW KpHUBOM HU3MEHEHUS
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JUaMeTpa Cocyla Ha PeakTUBHYIO 'MIIEPEMUIO
(B %) u ockto Bpemenu ¢ 40 nmo 120 cexynny
y OOJNBHBIX ¢ XPOHUYECKHM MEPUOJOHTHUTOM
B CpPaBHEHHH C TIOKa3aTeJSIMH Y 3OPOBBIX Jie-
Tel CBUICTEIBCTBYET O HAPYIICHUN (DYHKITUI
SHAOTENHUS Y TAKUX MallMEeHTOB. DHA0TEIHAIb-
Hasl TUCQYHKIHA y TAKUX OONBHBIX BO3HUKAET
BCJIE/ICTBUE XPOHUYECKOTO BOCHAJIEHUS, KO-
TOpOE SBIACTCS MPUYNHOW HAPYIICHHUS CHH-
Te3a OKCHAa a3oTa. PesynwraTsl HCCiIenoBa-
HHUWA JIeTedl CXOXKU C JaHHBIMH aHaJOTMYHBIX
WCCIIEZIOBAaHUI y B3pPOCHBIX, YTO YKa3bIBAaeT
Ha OOJBIIYI0 BEPOSITHOCTH PAaHHErO MOpake-
HUS YHAOTENNS COCYI0B IPU XPOHUUECKOM I1e-
PHOZIOHTHUTE yKe B IETCKOM BO3pAcCTe.

Ouar mnepcuctupyromei WHQEKIUH Tpu
XpPOHUYECKOM  TEPHONOHTUTE  OTINYAETCS
OT JIPYruX UHQEKIMHA TeM, 4TO OaKTEepUHU KOp-
HEBOTO KaHaJla U ICHTHHA OT/IeJIEHBI OT BO3/IeH-
CTBHSI IMMYHHBIX (DAaKTOPOB TKaHSIMH MapOJIOH-
Ta, YTO MPHUBOIUT K Pa3MHOXEHUIO MHUKPOOOB
W JUIMTETHhHOMY TEYCHHIO BOCHAJCHUS. ITO
B CBOIO OY€pEeb HETaTUBHO BIMSET Ha (DYHKIIHU-
OHAJBHOE COCTOSHIE IHOTEINHS COCYIOB.

Takum 00pazoM, XpOHUUECKUH TIEPHUOIOH-
TUT y JIETEH CBsI3aH CO CHMXKECHUEM IOTOK-3a-
BHCUMOW Ba30JMJIATAIlMH ITUICYEBON apTepuu
W yMEHBIICHHEM IUIOIIaaN IO KPUBOW Ba-
3oauyaranui. ViMeeTcs: B3aMMOCBS3b MEXKIY
JUTUTENBHOCTBIO U YaCTOTON 000CTPEHHUs BOC-
MaJUTEIbHBIX MPOLECCOB B MEPHUOAOHTE C Ha-
pyUIeHUSIMH (YHKITUOHATILHOTO COCTOSIHHS 3H-
JOTENusl COCynoB [5].

YcTaHOBIEHO, HYTO TAPOJOHTOIATOTEHEI
(dakTopsl, 00ycIaBIUBAIONINE PA3BUTHE TTAPO-
JIOHTHTA) YYacCTBYIOT B BOSHUKHOBEHHH 3a00-
JIEBaHUH cepua U cocynoB. BocnanurenbHbie
IPOLIECChl B TKAHSIX MApOJOHTA W HIEMUYe-
ckast 00JIe3Hb cep/ia UMErOT o0Ire (paKTophl
pHuCKa, Takue KaK KypeHHe Tabaka W HEpPBHOE
HanpsHKeHHE.

denotun MakpodaroB (KJIETKH, BbIpa-
0aThIBAIOIIUE MPOTUBOBOCIAIUTEILHBIC U~
TOKHHBI U BOCHAIUTEIIEHBIC MEIUATOPBI MPH
B3auMONeHCTBIM ¢ [p~ oTpumarenbHBIMU
OakTepHsIMH POTOBOM ITOJIOCTH) OMpEIEIsIeT
B3aMMOCBA3b MEXAy 3a00JIeBaHUSIMH POTO-
BOM TOJIOCTH U MOpPaKEHUSIMU Cep/lia U Cocy-
noB. B aToM ciydae arepockiiepo3 BO3ZHUKAET
BCJICZICTBUE MOBBIIICHHOTO BBIACICHUS MEIU-
aropoB BocmaneHus. [loatomy mapomoHTOMA-
TOTEHBI ABIISIOTCS HHAYKTOPAMH aTepOCKIePO-
TUYECKUX U3MEHEHUM.

Bo3MoXxHOW MPUYMHON HIIEMUYeCcKoi 00-
JIE3HU cepjilia SIBIISIOTCS MUKPOOBI, HaXOSAIIH-
€csl B MaTOJIOTUYECKUX MapOJOHTAIBHBIX Kap-
MaHax U KaHaJlaX KOpHel 3y00B C XpOHHUYECKUM
anuKaJbHBIM TIEPHONOHTUTOM. HeratmBHOE
BIMSIHWE OKa3bIBAalOT Takke Porphyromonas
gingivalis, Aggregatibacter actinomycetemcom-
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itans, Bacteroides forsythus u3-3a Toro, 4yTo 3TH
MUKPOOPTraHU3MbI TPHUCYTCTBYIOT B arepoma-
TO3HOM OJSIIIKE TPU HCCIIEIOBAHUM METOIOM
MOJINMEPA3HON 1IETTHON peaKIMu. DTU MHUKPO-
OBI MOTYT OCTOXKHATE TeueHne MbC, komoHn3n-
Pys SHIOTEIUI COCYIOB, B UM M 3aKJIFOYAeTCs
WX OCHOBHAsI OMTACHOCTb.

CoBpeMeHHasi KOHIICTIIINS BOSHUKHOBEHUS
XPOHHYECKHUX BOCIAIUTENHHBIX 3a00IeBaHUI
MApOIOHTA OTJAET KIIIOYEBYIO POJIb MHUKPOO-
HOMY (haKkTopy OWOIUICHKH, OIPEICIISIOIITII
BO3HUKHOBCHHE M TMPOTPECCHPOBAHUE MapO-
nontuta. KoHkpeTHOro Bo30ymauTens 3a0ose-
BaHUIl MapojiOHTa HE CYIIECTBYET, HO MHUKpPO-
OpTraHM3M, BRICEMBAEMBIE M3 TTAPOIOHTAIBEHBIX
KapMaHOB, CYUTAIOT IPUYHHON BOCIIATUTEIh-
HBIX U3MCHECHHH B TKaHIX IMapojoHTa [6].

B nocnenHee Bpemsi TMOSBWIOCH MHOTO
(haKTOpPOB, KOTOPHIE YKa3bIBAIOT Ha B3aUMOC-
BsI3b MEXK]y 3a00JICBaHUSIMU ITAPOJOHTA U CEp-
JIEYHO-COCYIUCTBIMU 3a00JeBaHUsIMU. bomnes-
HU TKaHei MapoJOHTa U CEPAECYHO-COCYAUCTOM
CHCTEMBI UMEIOT MHOTO OOIHX (haKTOPOB pHU-
cka: caxapuerit muabdet (CJ), metabonmuueckuit
cuapoM (MC), aprepuanbHas THUIEPTCH3US
(AT), nucnununemus. [Ipuznakamu cBs3M 3a-
Oonesanunii mapogonta u MC sBusieTcsl OUH
W3 ero JUarHOCTHYEeCKUX KpuTepueB — abmo-
MUHAJIBHOE OJKHPEHHE.

MNmerorcss TecHBle B3aMMOCBSI3H MEXKOY
caxapHbIM JuabeToM M 3a00JICBaHUSAMU Ta-
pononTa. [lapoJOHTUT-OMHO W3 OCHOBHBIX
ocnoxknennit C/I. Caxapnsiii 1uabet crioco0-
CTBYET Pa3BUTHIO XPOHHUYECKOTO TeHEPaIN30-
BaHHOTO TAapOJOHTUTA, COMPOBOXKIAIOIIETOCS
CHUJIBHOM IHOABUXXHOCTBIO 3Y6OB 1 BBIICJICHU-
€M I'HOA U3 MapOAOHTAJIbHBIX KapMaHOB.

CreneHb TSKECTU BOCIAJICHUS CIU3UCTOMN
000JIOYKM TIOJOCTH pTa W 3HAYCHHS WHIICK-
ca PMA y 6ompapix CJ] 1-ro Tuma 3aBUCHT
OT UTHTETHHOCTH TEYEHHUs! caxapHoro auade-
Ta, OCJIOKHEHHI U BO3PacTa, a TAaKXkKe OT BbI-
PaKEHHOCTH JUA0CTUYCCKUX MOBPEKIACHUN
COCY/IOB.

B3aumocBsi3p MeXIy BOCHAICHUSAMH Jie-
CeH W JpyruX TKaHeW MapojoHTa NpH caxap-
HOM anabere 2-TO THIA MPOSBIISIIOTCS TaKKe
B BHJIC THIIEPTPOPUH MHOKap/Ia JIEBOTO JKEy-
Jlouka cepaua, nossimeHus AJl, yBenuueHus
TOJIIIMHBI UHTUMBI U CPETHEH OOOJIOYKH COH-
HBIX apTepHi, HAPYIICHUS MUKPOITUPKYIISIIUN
COCY/IOB CETYATKH.

Ectp mokazarenscTBa, YTO MApPOIAOHTHT
BO3HUKACT HE TOJILKO TPU caxapHOM guale-
T€, HO W Tpu OepeMeHHOCTH. bakTtepuu, Ha-
XOIALINECS B TApOJOHTAJIbHBIX U JIECHEBBIX
KapMaHaX MOTYT TPUBOIUTh K DPOXKICHHIO
JIeTe ¢ HHU3KOM Maccoil Tena, BBIKHABIIIAM
U pexaeBpeMeHHbIM posiaM. F. nucleatum u P.
Gingivalis 3acensioT TUIAIICHTY W BBI3BIBAIOT
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BOCHaJIEHUE, KOTOPOE MOXET BbI3BaTh IOTe-
pIo moza, a caxapHblii 1uabeT cnocoOCTByeT
HACJIaMBaHUIO TOPMOHAIBHBIX M METa00NH-
YECKUX TEePEeCTPOeK, BCIEACTBHE HApyIICHUS
KOHIICHTpaMi Kalmbliusd U ¢dochopa B KPOBU
U KOCTHOM TKaHM y OEpeMEeHHOI >KEHIIMHBI.
HenocratouHocTh HEOpraHHMYECKHX HOHOB
SIBISIETCSl MPUYUHON HEIOpPa3BUTHUSL TBEPIBIX
TKaHel 3y00B ¥ KOCTHOW TKaHU HE TOJIBKO Y pe-
OeHKa, HO U y OepeMEeHHOH, YTO CHIKAET pe3u-
CTEHTHOCTH dMaJH K JCHCTBHUIO OPTraHMYECKAX
KHUCJIOT, BBIACTIACMBIX MHUKPOOpPraHU3MaMHU
3yOHOTO Hajnera. HapyiieHue npoHHIIaeMOCTH
3MaJld, B CBOIO OYEPE/Ib, TOBBIIAET HUHTEHCUB-
HOCTb U PaclpOCTpaHeHHe Kapueca [7].

BocnanurensHble mpoliecChl TKaHEH ma-
POIOHTAa MOTYT CTaTh MPUYUHOW pa3BUTHUSA
JUCITUIIMACMHAN Y OTHOCHUTCIBHO 3J0POBBIX
moneit. [lpu nabopaTOpHBIX HMCCICIOBAHUSIX
y TaKUX MAUEHTOB BBISBISIOTCS TAKHE OTKIIO-
HEHUs, KaK: yBEIIMYCHHE MTOKa3arelneil ooIero
xoJectepuHa, Tpuanunruiepuaos JITIOHII,
xonectepuna JIITHIT u canxenue JITIIBIL

OMUAEeMHOIOTHYECKU HAOII0IaeTcsl B3an-
MOCBS3b apTEPUAIbHON TUIIEPTEH3UU U BOC-
NaJeHusAMHU napojoHTa. Onpenensorcsa 3Ha-
YUTENbHBIE TOPaXEHUS OpPTraHOB-MHIIEHEH
MPU COYETAaHHOU apTepuaIbHONU TMIEPTEH3UU
Y MTApOHTHUTE. YCTaHOBJIEHO, YTO MPH 3aTHXa-
HUM WIN JIEKAPCTBEHHOM Tepanuu napojioH-
TUTa MPOUCXOAMT TaKkKe CTaOWIBHOE CHU-
KEHUE CUCTOJIMYECKOTO M JUACTOIMYECKOTO
apTepuaibHOTO AaBieHus. JIFomu ¢ HUBKH-
MH TIOKa3aTelIMH WHIEKCOB THUTHEHBI TIO-
JOCTH pTa 4dalle HWMEIOT apTepruaIbHyIo
TUIEPTEH3HIO elle O aKTUBHO MPOTEKaroIIe-
ro MapoAOHTHUTA.

B psne uccnenoBaHuii oTMedaeTcs B3a-
AMOCBSI3b TMApPOJOHTHTA C aTePOCKIEPOTH-
YeCKMMH W3MEHEHUSMH cocynoB. Bocma-
JUTETbHBIE TIPOIECCHl B IMApOAOHTE WMEIOT
pacIpOCTpaHEHHbIN XapakTep y JUL, UMEIo-
oMe B MPOLUIOM OCTPBIA MH(APKT MHOKap-
Ja Uy OONBHBIX C WIIEMHYECKOH OOJIEe3HBIO
cepana. TsokecTh MapoIOHTHTA TAKKE 3aBUCUT
7 OT CTENEeHHN PacIpOCTPaHEHUsI OCTPOTO HH-
(hapkTa MHOKapaa, OT KOHIIEHTPAIMU TPOIIO-
HuHa | u Genka MHOTIIO0MHA B KPOBH.

CBs3p arepockieposa c 3a00NeBaHHAMHU
TKaHel MapofoHTa MOXHO OTCJIEIUTH IO TOJI-
[IMHE HHTUMBI COHHBIX apTEPHil: TP JITUTEINb-
HO TIPOTEKAIOIIeM MapOJOHTHUTE HAOIIOMAETCS
YTONIICHUE CpeaHe 000I0YKN COHHBIX apTe-
puii. TouHble MEXaHHU3MBI B3aUMOCBSI3U 3a00-
JIeBaHUH TApOJIOHTAa U aTepoCKiepo3a Hesc-
Hbl. [IpryriHaMu B3aUMOCBSI3U aTepOCKIIepo3a
Y TApOJOHTUTA SIBISIOTCS MHUKPOOPTaHU3MBI
MapOJIOHTANFHEIX W JIECHEBHIX KapMaHOB,
a Taxke MapKepsl BocmalieHus. B wacTHOCTH,
NPOMCXOJNT MPOHUKHOBEHUE ITHX OakTepuii

B KPOBOTOK, 3aT€M B JHJIOTEIUAIBHBIC KIIET-
KM, Hapymias ux (YHKIMA U aKTUBHUPYS IPO-
IIECChl BOCMAaNeHUs W nMMyHHTeTa. llpu ce-
POAMATrHOCTHKE B 3TOM CiIydae HaOTIOMAIOTCs
MOBBIIIICHHBIE THTPHI AHTUTENl K OaKTEepHUsIM
MapOJOHTANLHEIX U JIECHEBBIX KapMaHOB. VH-
¢dexun u cOor B IMMYHHBIX MPOLECCcax MpH-
BOJAT K OCJHOXHEHHUSIM CEPACYHO-COCYAUCTOM
CHUCTEMBI, B YaCTHOCTH, K KOJIOHHM3AIMK Oax-
TepUil POTOBOHM TMOJOCTH aTepOCKIEpOTHYE-
CKOU OJISITIIKH.

IIpu mapogoHTHTax HaAOIIOMAETCS YBETIH-
yeHue KOHIeHTpanuu C-peakTHBHOTO Oenka.
Bbakrepuu poToBO MOIOCTH, MOMNAAAs B KPOBb,
WHAYIUPYIOT BBIXOJ] IPOTHBOBOCIIATUTELHBIX
IUTOKUHOB. [109TOMY TapOMOHTUT cUMTaeTCs
(hakTOpOM pHCKa TeHepaJH3aliH BOCIaje-
HuUsl. BocnanurtenbHbI polecc U HapylUIEHHE
LEJIOCTHOCTH DHJOTENNS COCYIOB SIBISIOT-
Csl MPSIMBIMU YCJIOBUSIMU TPOTPECCUPOBAHUS
aTepOCKJIePOTUIECKIX n3MeHeHui. Takxke oT-
MeEJaeTcsl, YTO MOBBIIICHHE YPOBHI MapKepOB
BOCHAJICHHUS XapaKTePHO Kak JJIs apOJOHTH-
Ta, TaK U JUIS 11epeOPOBACKY/ISPHBIX MOpaXKe-
HUI 1 nH(pApKTa MHOKap/a.

IIpuBeneHHBIE B3aMMOCBS3U YKA3bIBAIOT
Ha KOMOPOWIHOCTH 3a00JIeBaHUIl MapomOHTa
U IOPAXKEHUH CEepAEUHO-COCYIUCTON CUCTEMBI.
OTO BBISBISET HEOOXOAMMOCTH CTOMATOJIOTH-
YecKoro oOcienoBaHMs MAlMeHTOB C caxap-
HBIM JUabeTOM, IIepeOpPOBACKYISIPHBIMHU 3a-
0osieBaHUSAMU, METa0OIUYECKUM CHHIPOMOM
U IpYTUMHE 3200JIEBaHUSIME CEPIIEIHO-COCY/IHU-
CTOM cuctemsl [8].

3aKkjIoueHue

W3 Bcero BbIIIe CKa3aHHOTO MOXHO CJIe-
JaTh 3aKIIOYEHUE, YTO HMEETCS OCTATOYHO
SIPKO BBIpa)KCHHAS 3aBUCUMOCTH MEXY IaTo-
JIOTHEN ceplIeuHO-COCYTUCTON CHCTEMBI U CTO-
MAaToJIOTUYECKON monocTH. BeposTHee Bcero
B OCHOBE JIEKaT 0COObIE€ B3aMMOCBS3H, KOTO-
pBIe (popMHUPYIOTCS B OpraHU3Me eIlie B IeproJ]
aMmOpuorenes3a. I[laronornveckne NpOLECCHI,
(dopMUpyOIUECS B OpPraHU3ME, OKa3bIBAOT
BIUSIHUE HA COCTOSIHUE POTOBOM IOJIOCTH,
B TO )K€ BpeMsl CaMU CTOMATOJIOTUYECKHE 3a-
00JIeBaHUS UMEIOT SIPKO BHIPAXKEHHOE BO3JICH-
CTBUE HA CHCTEMBI OPTaHOB, ABISSACH MIPHYIH-
HO pa3BUTHSI MHOTHX 3a00JICBaHUM.
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HOUCK HPEAUKTOPOB IOCTUH®APKTHOI'O PA3PBIBA MUOKAPIA

B KIMHUYECKOM MTPAKTUKE
Buaios B.B., Kypasaes A.K.

Poccuiickuii nayuonanvrovll uccreoosamensvckutl meouyunckuti yuusepcumem um. H.U. Iupoeosa,

Mocksa, e-mail: vilvw96@mail.ru, al.zhuravieffl@mail.ru

OJHUM M3 CaMBIX TSDKENBIX OCIOKHEHUH HH(apKTa SBISCTCS pa3pblB MHOKap/a, KOTOPBIH IPOUCXOAUT BHE-
3allHO U YacTO 3aKaHYMBACTCS CMEPTENIbHBIM HCXOJOM. DTO CBSI3aHO KaK M C OBICTPOTEYHOCTBIO MPOLECCa, TaK
U C OTCYTCTBHEM B CTaI[IOHapaX BO3MOXHOCTH JKCTPEHHOH KapJHOXUPYpPTrHYecKod Imomolny. BaxHoil 3amaueif,
CTOSIILCH B 00JIACTH MPAKTUYECKOM KapAHOIOTHH, OCTaETCst TOMCK JOCTOBEPHBIX IPEIUKTOPOB Pa3phIBOB MHOKap/a
JUIs BBIPAOOTKH CTPaTeruy M TAaKTHKHU BEJCHUS TaKMX IALHEHTOB. B HallleM HcciieJ0BaHNN POBOAMIOCH BhISBIIE-
HIHE COBIAIAIOIINX JUIS CIIy4aeB pa3pblBa MHOKap/ia KIMHUYECKUX U aHAMHECTUUECKUX JaHHBIX, PE3yIbTaToB 1a00-
PATOPHOI U (PyHKIMOHANBHO JHArHOCTUKH, IPEACTABIIAIOMINX HHTEPEC C HO3ULNH PEAUKTOPOB ITOIO OCIOXKHE-
HUst MH(pAPKTAa MHOKap/a. YCTaHOBIEHO, YTO JIOCTOBEPHBIMHU NIPEANKTOPAMHU Pa3pbIBOB MHOKApP/ia MOXHO CUHTATh
MIPUHAJUISKHOCTH NTAIHEHTOB K JKEHCKOMY IOy, K CTaplIeil BO3pacTHOI TpymIe, HAIMINE THIICPTOHHIECKOH 6o-
JIE3HU U CaXapHOro Anabera y JaHHOTO KOHTMHICHTA [Al[UCHTOB, BIEPBBIC BOSHUKIINH TPAaHCMYPAIbHBIA HHBAPKT
MHOKap/ia. BeIsiBIeHBI J1a00paTOpHbIE NMOKA3aTeNld, KOTOPBIE TaK K€ MOTYT OBITh PACLEHEHbI B KaueCTBE MPEIH-
KTOpPOB pa3pblBa MUOKApJa: JICHKOUTO3, JIAKTATAI[UI03, TUIIONPOTEHHEMHSI, THII0AIb0yMHHEMHSI, 3HAYUTEIILHOE
MOBBILIEHHE Kapauocnenuduueckux GpepMmenToB (Tpornonuna I, kpearundocdoxunassl u e€ MB-¢dpakiun), uro-
IuTHYecKui cunpoM. McceneioBanne o noucKy J0CTOBEPHBIX PEAUKTOPOB pa3pbiBa MHOKap/1a NPOJOIKAETCs.

KirodeBble c10Ba: pa3pbIB MHOKApAa, Pa3pbiB cepana, HHPAPKT MHOKapAa, NPEeAHKTOPbI, yPreHTHast KapAUO0JI0THs

SEARCH FOR PREDICTORS OF POST-INFARCTION MYOCARDIAL
RUPTURE IN CLINICAL PRACTICE

Vilov V.V., Zhuravlev A.K.
Pirogov Russian National Research Medical University, Moscow,
e-mail: vilvw96@mail.ru, al.zhuravleffl@mail.ru

One of the most serious complications of a heart attack is myocardial rupture, which occurs suddenly and often
ends in death. This is due to both the speed of the process and the lack of emergency cardiac surgery in hospitals.
An important task in the field of practical cardiology remains the search for reliable predictors of myocardial rupture
to develop a strategy and tactics for managing such patients. In our study, we identified clinical and anamnestic
data coinciding for cases of myocardial rupture, the results of laboratory and functional diagnostics, which are of
interest from the standpoint of predictors of this complication of myocardial infarction. It has been established that
the patients’ affiliation to the female sex, to the older age group, the presence of hypertension and diabetes mellitus
in this group of patients, and the first transmural myocardial infarction can be considered reliable predictors of
myocardial ruptures. Laboratory indicators were identified that can also be regarded as predictors of myocardial
rupture: leukocytosis, lactic acidosis, hypoproteinemia, hypoalbuminemia, a significant increase in cardiospecific
enzymes (troponin I, creatine phosphokinase and its MB-fraction), cytolytic syndrome. Research to find reliable

predictors of myocardial rupture is ongoing.

Keywords: myocardial rupture, heart rupture, myocardial infarction, predictors, urgent cardiology

OnHuM M3 CaMbIX TSDKEIBIX OCIOKHEHUU
nH(papKTa ABISIETCS pa3pblB MHOKap/a, KOTO-
PBIi IPOUCXOANUT BHE3AITHO M YaCTO 3aKaHYH-
BaeTCs CMEPTENBHBIM HMCXOAOM. JTO CBf3a-
HO KaK M C OBICTPOTEYHOCTHIO IpoIlecca, TaK
U C OTCYTCTBHEM B CTAI[HOHAPAX BO3MOKHOCTHU
SKCTPECHHOM KapIUOXUPYPrUYECKON MOMOIIIH.
Baxnoii 3amauei, crosiieir B o0iacTu mpak-
TUYECKOH KapAHOJIOTHH, OCTAETCs TOHUCK J0-
CTOBEPHBIX MPEIUKTOPOB Pa3phIBOB MUOKapAa
JUTSI BRIPAOOTKH CTPATETUN U TAKTUKH BEICHUS
TaKUX MaleHTOB.

Cpenn pa3pbhIBOB cep/lia IMIPUHITO BhIIE-
TSTh HapYKHBIE (Pa3phIBBI CBOOOTHON CTEHKH),
BHyTpeHHUE (pa3pbIBbl MANMMUIIPHBIX MBIIIIII,
MEXOKEITYJIOUKOBOM M MEXIMpEJICEpHON Tepe-
TOpOJIOK, XopA) u coderanusie [1]. [To mopdo-
noruu A.E. Becker u J.P. van Mantgem (1975)
BBIJICIVJIA BHE3AIHBIN IEICBUIHBIA Pa3phIB

HEHCTOHYEHHOTO MHOKapaa (B ocTpyio (azy
nH}papKTa MHOKapAa, <24 4.), pa3pbiB B HICTOH-
4EHHOM YYaCTKe, 4aCTO COUETAIOIIHUICS C MpH-
CTEHOYHBIM TPOMOO30M M Pa3phiB B 00JIaCTH
UCTOHYEHHOTO MHUOKap/ia B IICHTPAJIbHOM 30HE
OCTpOI1 aHEBPHU3MBI JIEBOTO Kenrynouka [2,3].
PaccmatpuBaeTcsi HECKOJIBKO MAaTOTCHETH-
YECKHX MEXaHM3MOB, YBEIMYHMBAIOLIMX PHCK
pasBUTHS pa3pbiBa MHOKapaa. Bo-NepBbIX,
HapylIeHHE HEHPOTyMOPaLHBIX MPOIECCOB
BCJIEICTBUE HMIIEMUM U HEKpO3a MHUOKap[a.
Hekpo3 wwuokapna crocoOCTBYET CHHTE3Y
M30BITOYHOTO KOJIMYECTBA IPOBOCHATHTEIb-
HBIX IIUTOKHHOB, YTO BBI3BIBAET AECTPYKIHIO
KOJIJIArGHOBOTO MarpuiKca. PeakTHBHBIA OTEK
KOJJIATCHOBOTO MAaTpPUKCA, KOTOPBIA MOXET
IIPOU30UTH B HAyaJbHBIE CPOKU OCTPOrO HH-
(dapkra MUOKapaa, MOXET KPUTHYECKH CHU-
3UTh MPOYHOCTh MHPAPKTHU3UPOBAHHOH CTEH-
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KM JIeBOTO kenynouka. [Ipomecc nectpykuuu
perynupyercss MaTpPUKCHBIMH — METaJUIONPO-
tenHazamMu (MMII) u UX TKaHEBBIM WHTHOU-
topoM (THUMMII). CoOTBETCTBEHHO, PHCK
Pa3BHUTHUS pa3pbiBa YBEIWINBACTCS P MTOBBI-
nieHud aktuHoctT MMIT ninm yMeHbIneHUn
aktugHoctd THMMII, KOTOpBIE NPOUCXOAST
Ha (OHE CTpecCOpHOTO (hakTopa.

[Ipu wHpapkTe MUOKapHa CyIIECTBYET
A BPOXIOEHHBIA MMMYHHBIM MyTh MOBPEXK-
nenusi — nHpIaMmMmacoMbl. OOpa3oBaHUe WH-
(raMMacoM TPUBOJUT K JIOTIONHUTEIBHBIM
HapylieHUusM (YHKIIMOHAJILHOTO MHOKapa
U HeOJIaronpusiTHOMY PEMOICIUPOBAHUIO
cepaua. Hudmammacoma — 3710 OonbmIoi
MYJIBTUIIPOTEUHOBBIA  KOMIUIEKC, KOTOPBIN
oOpasyeTcsi B INTO30JIe B OTBET Ha CHTHa-
JIbl OTACHOCTH, MOCHUTAEMbIE MOTHOAIOIIUMH
KapJAMOMHUOIIUTAMU U JIETPaTIUPOBABIINM JKC-
TPAlEIUTIONSPHBIM ~ MaTPUKCOM. BOJbININH-
CTBO MH(IIaMMacoM OOBIYHO COJEPKAT OIUH
n3 6enkoB cemetrictBa NLR (NLRP1, NLRP3,
NLRP6, NLRP7, NLRP12 u NLRC4), speak-
MOJIOOHBIN O€JIOK, CBSI3aHHBII C alOITO30M,
coiepKaluii JOMEH PeKpyTUPOBaHUs Kacra-
3. H(pIaMMacoMbl ynpaBIisitoT SKCIPECCU-
el ompenerIeHHBIX MEIHaTOPOB BOCHAJICHHS
(mampuMmep, UHTEpIEWKUH-1[3), KOTOpBIE CITy-
KaT pPaHHMMH ¥ 3aMETHBIMH MEIuaTopamu
BOCTAJICHUS TI0cTe MHQapKTa MHOKap/a.

VYeuneHHble  BOCHAIMTENbHBIE PEaKIHUU
CHOCOOCTBYIOT HEOIAaronpUsATHOMY peMoze-
JTUPOBAHUIO, YXYAIIAIOT CEPACYHYIO (PYyHKITHIO
Y YBEIIMYMBAIOT PUCK pa3pblBa CepAla B IKC-
IIepUMEHTE Ha MbITax [4].

Bropoii MexaHu3M maroreHesa — Hapyle-
HUE BHYTPHUCEPACUHON reMoauHaMuku. Cpenu
reMOIMHAMUYECKNX (DAKTOPOB, MPOBOLUPYIO-
X pa3pblB MHOKAapAa, OCHOBHOE JEWCTBHE
OKa3bIBa€T HapacTaHWE BHYTPHCEPACYHOTO
JABICHUS, YCHIUTh KOTOPOE CIIOCOOEH TH-
NEPIANHAMUYCCKUN CHUHAPOM — TIOBBINICHUE
apTepHaIbHOTO JABJICHUS W TaxuKapaus (BbI-
3BaHHBIC PEaKLUEHl CepAEeUHO-COCYAUCTOMN
CUCTEMBI Ha CTpecc, 00Jb, CHIDKEHHE COKpa-
TUTEIHHOW CITOCOOHOCTH JIEBOTO JKEITyHA0YKa),
(hm3nyeckas Harpy3ka B Ha4aJIbHbIE CPOKH WH-
(hapkra muokapna [2,5].

K mnaroreneTnmueckuM MexaHH3MaM BO3-
HUKHOBEHHsI OCTpOl KOpPOHapHOH Hemocra-
TOYHOCTH TpH WHGPAPKTE MHOKapla MOTYT
OBITh OTHECEHBI THIEPAKTHUBAIUS CBOOOIHO-
PaAMKaTBFHOTO OKHCJICHHS, CHIDKCHHWE AaHTH-
OKCHIAaHTHOHM 3aIlUTHl OWOJOTHYECKHX CpeJ
OpraHu3Ma M HEKOHTPOJIHMPYEMBIE MPOIEeCCHI
JUMOTNIEPOKCUIAIINY C TUIEPIIPOAYKIUEH Tep-
BUYHBIX, BTOPUYHBIX U TPETUYHBIX IMPOAYKTOB
nepekncHoro okucienus gununo (ITOJI),
Ha3bIBa€MON  «OKCHJATHBHBIM  CTPECCOM.
IIpn ocnoxHEHHOM TedeHHWH WHGAPKTa MH-
oKapla ¢ HeOnarompusTHBIM MPOTHO30M OT-
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Me4JaeTcsi HauOoJbIas aKTUBHOCTh CBOOO/I-
HOPAJMKAILHOTO OKHUCJICHUS, JUCHYHKIUSL
SH/IOTENHS, THIleparperamnus TPOMOOIUTOB.
B kpoBu manueHToB, y KOTOPBIX HaOIOmaCs
MOCTHH(APKTHBIN pa3phlB MHOKapaa, IIPOHC-
XOIUT MaKCUMAJIHLHOE TIOBBIIIICHUE KOMIIOHCH-
TOB CTPECCOBOM peakuuu, MPOAYKTOB IEpe-
KHUCHOTO OKHCJICHMSI JIMTUOB [6].

[IpenpacmonoxxeHHOCTh K pa3pbiBy MH-
OKapia TaK JKe pealu3yercs Ha YpOBHE Me-
XaHUYECKUX CBOMCTB CEPIACYHON MBIIILBI
KOHKpETHOTO TareHTa. Ha Bennauny Hampsi-
eHHo-aedopmupoBanHbix coctostauit (H/C)
CTPYKTYpP MHOKapAa, KpoMe KapAUOMHUOLIUTOB,
OKa3bIBaCT BIHMSHAE U3MEHEHHE OTHOCHUTEIh-
HOTO 00BEMa COENMHUTEIIbHOTKAHHBIX BOJIO-
KoH. B moxkmimom u crapueckom Bospacte HJIC
YBEIUYMBACTCS 3a CYET TIOBBIIICHUS OTHO-
CHUTEIBLHOIO0 00bEMA COENUHUTENILHOH TKAaHU
B CTEHKE Cep/Ila, YTONIIEHUS U OorpyOeBaHUs
€€ BOJIOKOH, yBenuueHus xéctkoctu [7]. Tka-
HU JIEBOTO JKEIyI04YKa y TPYMIBI MAIEHTOB
61-70 net, B OTIIMYHE OT TPYIII MAIeHTOB 3 1-
60 net, o0Magar0T HaUMEHbBIIEH PacTHKUMO-
CTHIO M MPOYHOCTHIO M0 CPABHEHUIO C TKAHS-
MU TMPABOTO KETYA0YKa U MEHOKETYIT0YKOBOM
neperopoaku. M3 3Toro MOXHO cenarh BbI-
BOJI, YTO TPY TUHAMHYECKHAX HArpy3Kax JEOTU
CTapIiero Bo3pacTa HamOoJiee MOABEPKEHBI
pa3phIBy MHOKap/aa, 0COOCHHO B oOmacTu Jie-
BOTO JKemymouka [8].

Pa3peiBel MuOKapia OOBIYHO MPOHUCXOJAT
B ITePHOJ OCTPOH (hazbl MHAPKTa U UMEIOT JBa
MUKa YacTOTHl BO3HMKHOBEHHS — B TIEPBBIE
CYTKH 1 Ha 4-6-11 IeHb OT HaJdaJ1a 3a00JICBaHuSI.
PanHMi paspblB CBs3aH ¢ HAYaJIbHOW 3BOJIIO-
et nHpapKTa 10 3HAUNTEIILHOTO OTIIOKEHUS
KOJUIareHa, a MO3JHUM Pa3pblB — C pacIiupe-
HUEM CBSI3aHHOW C MH(APKTOM CTEHKH KEIy-
Jouka [9].

Ilpenpa3peiBHBIA ~ TE€pUOA  IPOSBIISIET-
CsS WHTEHCUBHBIMH, IUIOXO KYMHPYIOIIHMICS
Jla)Ke HAPKOTUYCCKUMH aHaJIbI€TUKaMHu, 00-
JSIMUA 332 TPYAUHON, KUHXAJIBHOTO, PEXKyIlle-
o Xapakrtepa, C OOIIMPHON HppaguaIei,
JUTHTEBHOCTRIO Oosiee 6 9acoB, CKIIOHHBIMHU
K PpEeUUANBHPOBAHUIO, THIEPAMHAMUYIECKUM
CHHIPOMOM, XOJOIHBIM ITOTOM, BO3MOKHBIMH
TOLIHOTOW U pBOTOM. MOMEHT pa3phiBa Xapak-
TEPU3YETCs] YCUJICHUEM WIM BO3HUKHOBEHUE
MOBTOPHBIX Ooseid. [Ipu ocTpoM TedeHnU BO3-
HUKaeT TeMOTaMIIOHa/Ia, KOTOpas MpPOsBIIET-
Cd TIOTepei CO3HaHMsI, PACCTPOUCTBOM pUTMa
NbIXaHWs, pe3kuM cHukeHneM AJl, oTcyT-
CTBHUEM ITyJIbCa M PEaKIMU 3payKoB Ha CBET.
[Ipu momocTpoil remMoTaMmmoHaZe BO3HHUKAET
ocobas (hopMa KapIMOTEHHOTO IIOKa, KOTOpas
XapaKTepru3yeTcss OTCPOYCHHBIM HAYalIoM —
yepe3 HEeCKOJIBKO YacoB WM JAHEH MOcie pas-
BUTHS WH(ApKTa MHUOKapia. Takodl BapuaHT
TEUCHHS XapaKTEPU3YETCs] PE3KUM CHIDKEHU-
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€M apTepHuaIbHOIO JaBlieHUs, Opaaukapauei,
HapyIICHUEM CO3HaHUs, 3aTOPMOXKCHHOCTBIO,
MapaloKCallbHBIM ITyJIhCOM Ha COHHBIX apTe-
pUsiX, OTIPENENSIONIEMCs TOIBKO Ha BAOXE, IIH-
aHO30M BEpXHEW IOJIOBUHBI TYJIOBHIIA, HAOY-
XaHUEM ILIECHHBIX BEH, PACIIUPEHUEM TPaHULl
cepAua, pe3KuM ociaablIeHreM TOHOB cepala.
Cra0bunmm3upoBaTh COCTOSIHHE IMallMeHTa BO3-
MOXKHO JIMIIIh Ha HEKOTOpoe Bpems, 0e3 Xu-
PYPTHYECKOTO JIEYCHHS HACTYTAeT JEeTaTbHBIN
ncxo. [Ipu «croHTaHHOM M3TIEYEHUID TIPOUC-
XOIUT TPOMOMpPOBAaHWE KaHaja pa3pbiBa, 00-
pa3oBaHUe CIIaeK MEKAY JTUCTKaMH IIepHKapaa
1 (OPMHUPOBAHUE JIOKHON aHeBpU3MBbL. [IposiB-
TSETCs aHATIOTMYHO TOA0CTPON TeMOTaMITOHa-
1€, HO B OIPEeNIEHHBIA MOMEHT IPOUCXOTUT
cTabunm3amysi TeMOANHAMUKA U MHUMOE BBI-
3noposuenue [10].

IIpu cBOEBpEMEHHOM BBISBICHUM IIPEN-
Pa3phIBHOTO MEpUOAA TPU MOJOCTPOM Ba-
pUaHTe TMPOTEKAIOIIET0 pa3pblBa MHOKapa
y TAIUEHTOB TIOSBISIETCS BO3MOXHOCTH IIPO-
BEJICHUSI DKCTPEHHON XUPYpPrHUECKOM orie-
patmu. [ 3TOr0 HEOOXOMMMO HAYUUTHCS
B Kparyailue CpPOKM HUX JMATHOCTUPOBATh.
Kak moka3biBaeT MpaKkTHKa, Bpadu MPOSBISIOT
HEJOCTaTOUYHYK) HACTOPOXKEHHOCTH OTHOCH-
TETHPHO BO3HUKHOBEHHS Pa3phIBOB MHOKapaa
Y UX TIPEIUKTOPOB, UMEHHO ITOATOMY TUArHO3
Pa3pbIB MUOKap/Ja, KaK paBujio, ABJIACTCA Ha-
XOZIKOH Ha ayTOIICHUH.

B Hacrositiee Bpems €TMHCTBEHHBIM METO-
JIOM JICYCHHS Pa3pbIBOB CEpIla SBISETCS XH-
PypTHYecKOe BMEIIaTeIhCTBO, OJHAKO EMY MO-
JKET OBITH TOJIBEPTHY TA JIUTITH HEOOJBITIas 4aCTh
IMTaITUCHTOB. B OonbinHcTBE CJIy4dacB BBIIIOJI-
HCHUC OIICPATHUBHOIO JICUCHHUA HEBO3MOXHO
13-32 OBICTPOTHI pa3BUTHs cOObITHIA. [ToaTOMY
XUPYpPrHYeCKANA METOI, KaK OBl OH HH OBLI yCO-
BEPIICHCTBOBAH, KaK ObI TIATeIHHO HHU ObLIa
OpraHM30BaHa MOMOINb OOJIEHBIM C pa3pbhIBa-
MU CepJilla, He MOXKET OBITh PEIICHUEM IIPo-
onemsl B 1ienoMm. OcTpo HeoOXomuma paspa-
0OTKa ¥ MPUMEHEHHUE METO/IOB, HAITPABICHHBIX
Ha TPOQPHUIAKTUKY TOTO MPAKTUYECKH BCeraa
(harampHOTO OCHOXKHEHUS [11].

Brenpenue s3kcTpeHHOHN periepdy3un Me-
TOJIOM TIEPBUYHOTO YPECKOKHOTO KOPOHAPHOTO
BMeratenscTBa (HKB) no3Bonuino 3HaunTeENb-
HO CHHM3WUTh YaCTOTYy OCIIOKHEHHH HH(]apKkTa
MHUOKap/a B TOM YHCJIE U Pa3phIBOB CEPIIIa.

B ycnoBusx maHneMuu HOBOW KOPOHABH-
pycuoit uapeknrr COVID-19 komnuecTBo ro-
CIHUTAIH3ALKH 110 TOBO/IY OCTPOTO KOPOHAPHO-
r'0 CHHJIPOMa CHU3WIJIOCH, OTHAKO YBEIHMYUIIACD
JIOJISl TIAIIEHTOB C OCJIOKHEHHBIM TEUYCHUEM
nH(papkTa MHOKapaa. BeposTHO, 3TO cBsA3aHO
C 3a/IepKKOI peBaCKYIAPU3AINH, KOTOpas SIB-
JSIeTCsl OYEBUAHBIM (DaKTOPOM PHCKA Pa3BUTHUS
MEXaHUYECKHX OCJIOKHCHHH Npu HHDAPKTE
muokapaa [12].

BaxxHplM HampaBieHHEM B TPEAOTBpa-
IIEHUH PAa3pbIBOB MHUOKapAa sBISAETCS IO-
MCK BO3MOXXHBIX KIMHHYECKUX U Jlaboparop-
HO-WHCTPYMEHTAJBHBIX MPETUKTOPOB ITOTO
OCIIO)KHEHHS] TIPH WCCIEOBAaHUH TEHEeTHYe-
CKOM TIPEAPacOI0KEHHOCTH.

B wyacTHOCTH, BBICKa3aHO MPEIIONONKE-
HUE O CBSI3M MEXJy IOBBIIIEHHBIM PHUCKOM
pa3pbiBa MUOKapja ¥ MPHHAJICKHOCTHIO TMa-
rnueHToB K II (A) rpymme kpoBu. OCHOBHBIE
MEXaHU3MBI, MOCPEACTBOM KOTODPBIX TPYIIITHI
kpoBu ABO MoryT ydacTBOBaTh B IaToreHe-
3¢ OCTpOro MHQapKTa MHOKapAa, OCTAIOTCS
JI0 HAaCTOSIIETO BPEMEHU HEIOCTATOYHO SICHBI-
MH. Y TallMEHTOB C TPYNIONH KPOBH, OTIIMYHOMN
ot 0, o cpaBHEeHHUIO ¢ rpynnoi kposu 0, Ha-
OmomaeTcst OoJiee BBHIPAKCHHBIN HEKPO3 MHO-
Kapja, OonpInuii pasmMep WHpapKTa MUOKapaa
Y YMEHBIICHHBI JOOMEpPalMOHHBIA TPOMOO-
JU3UC B KOPOHAPHBIX apTepUsX MpH HHpap-
KT€ MHUOKAp/Ia, 4TO OOBACHSET OoJiee BBICOKUI
ypoBeHb (akTtopa ¢or Bumnedpanna n dak-
Topa cBépThiBaecMoctu VIII B rpynnax kposu,
omM4HBIX OT 0, 0COOEHHO B rpyImax KpoBH A
u B. D10 MOXeT OBITh OJJHOW W3 BO3MOXKHBIX
MIPUYUH TOBBIIIEHHOTO PUCKa Pa3pblBa MHO-
Kap/a y MarueHToB C OCTPHIM UH(PAPKTOM MU-
okapza ¢ rpynmnoi kposu A [13].

B skcniepumenTe Ha MBIIIax IPOBOIIIOCH
WCCIIEZIOBAaHUE O B3aWMOCBSI3U T'€HETHYECKOM
MIPEIPACIONOAKEHHOCTH K TUIIEPTOHUU U CMep-
THOCTBIO OT paspblBa MHOKapjaa. B rpymmne
MBIIIEH ¢ TEHETHYECKOW CKIOHHOCTHIO K TH-
MIEPTOHUN HAOJIIOMANCS CaMbIii BBICOKHH ypo-
BEHb CMEPTHOCTH OT pa3pbiBa MHOKapnaa. Mx
MHUOKapAHajdbHasl TKaHb coAeprkana Oobliee
KOIM4ecTBO MUO(UOpOoOIacToB u nponugepu-
pyronux MuopuOpoOIacTOB, KOTOPHIE UMEIOT
0osiee CHIIBHOE MPOBOCIHANTHUTEIBHOE U CEeKpe-
TOPHOE BIUSHHE, WHAYIUPYIOT TTOBBIIICHHBII
CHHTE3 XEMOKHHOB. JlaHHas rpymnma umMeina
MOBBIIIEHHYIO BOCIPHUUMYHBOCTD K Pa3pbIBY
MHUOKapa B CBA3M CO CTOMKOM KOoaryisuei
U HapyleHueM (QUOPUHONN3A, YTO YBEJINYH-
BaJI0 HECTAOMIBLHOCTh TKAaHW MHOKapja B Me-
CTe TIOBpEXKIIEHU. JTa TPYIIa XapaKTepru3o-
Bajach OoJiee BBICOKOH YYyBCTBUTEIHHOCTHIO
K aHTMOTEH3HHY, KOTOpas MOKET OBITh CBsI3aHa
C HAJIM4YWEM JYTUTHKAIUY TeHa peHuHa [14].

Heasio uccienoBaHus ObUIO BBISBUTH CO-
BITAJIAFOINE TS CITydaeB pa3pblBa MUOKapia
KIIMHIYECKNEe W aHaMHECTHYECKHe aHHbIE,
PE3YyNBTaThl J1ab0OPaTOPHO-NHHCTPYMEHTATBHOM
JTUATHOCTHKH, B TOM YHCIIE DJIEKTPOKaPIUO-
rpagun, >xoKapAnOrpaduH, KOMIBIOTEPHOM
ToMOTrpaduu OpraHoOB IPYAHOM KIETKH, KOTO-
pBIe MOXXHO OBLTO OBl CYMTATH MPEAUKTOPAMHU
3TOTO (haTaTHHOTO OCIOKHEHHS HH(papKTa MU-
OKapza, W, COOTBETCTBEHHO, TIPOSBIISTH MOBHI-
IICHHBI KOHTPOJIb B AMHAMUYECKOM HaOIIIO-
JIEHUH TaKHUX MalieHTOB.
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MeduyuHckue Hayku

MarepuaJibl 4 METOAbI HCCJIETOBAHUS

Ha 6a3ze I'Kb Ne31 r. MockBbl ObLT TIpoO-
BEJIEH PETPOCIEKTUBHBIN aHanu3 267 KIWHU-
YECKUX CIy4daeB, 3aKOHUMBIIUXCS JIETATBHBIM
nucxomnom, 3a mepuon 2016 — 2021 rr. Cpemu
HUX BBISBIICHO 18 cydaes, B KOTOPBIX TCUCHUE
nuH(papKTa MUOKAp/ia OCIOKHUIOCH Pa3phIBOM
CTEHKHU CepAla.

Pe3ynbrarsl ucenenoBanus
U UX o0cy:KIeHne

B pesynbrare uccienoBaHHs yCTaHOBIIE-
HO, 4T0 B 77% Ciy4aeB pa3BUTHS JAHHOTO OC-
JIO)KHEHUS! aCCOLIMUPOBAHO € >KEHCKUM IIOJIOM.
89% mnarentoB Obutu crapiie 70 met, 100%
HMETIM  COMYTCTBYIOILYIO THUIEPTOHHYECKYIO
oonesnp. B 81% cnyuaeB unpapkt Muokap-
Ia 6611 epBeIM, B 100% — TpaHCMypaibHBIM.
94% manyeHToB, y KOTOPHIX OBUI B3ST aHAIIM3
KPOBH Ha YpOBEHb IVIFOKO3bI, UIMEIIH €T0 II0BbI-
menue, 73% — runonporeunemuto, 60% — ru-
noans0yMuHeMHI0, 64% — MOBBILIICHUE YPOBHS
kpearuHochokunaspl, 100% — moBbITIEHUN
MB-dpaknuu kpearnapocoxunazel, 80% —
3HAUUTEIbHOE yBEIMUYCHHUE YPOBHSA TPOIIOHU-

Ha I, 100% — nmakraraiuao3, 91% — noBblilIcHHE
npsmoro Omnupyouna, 100 % — moBblIeHHE
JIAKTaTIETUAPOreHassl, 69% — yBenmueHue ana-
HUHaAMHUHOTpaHc(epasbl, 86% — IOBBILIEHUE
acrapraraMuHOTpaHcepasbl, 65% — MoBbIIIe-
HUE YPOBHS KpearnHuHa, 94% — 1eUKOIMTO3.

VY 85% nauneHToB, KOTOpEIM ObLIa MPOBE-
JIeHa 3XOKapAnOTpaQusi, BEISIBICHB CHUKEHUE
¢paxuuu BeIOpoca U NEroyHasi TUIEPTEH3USL.
HaubGonee wacro B ciyuasx, 3aKaHYMBAlO-
IIUXCS pa3pbIBOM MHOKap/a, HH(PapKT-OTBET-
CTBCHHBIMHU apTCPUAMU 6LIJIPI ImpaBas MCKKE-
nynoukoBas (31%) u orudaromas (31%) BeTBU
JeBoi KopoHapHoii apTepuu. Hauboinee yacto
BcTpedalcs paspeiB nepenneit (33%), 3agHeit
(27%), 6oxoBoit (20%) CTEHOK JIEBOTO XKEIy-
nmouka (tabnuua). B 100% cimydaes Ha ayTor-
CUU OBUIM BBISBICHBI aT€POCKIIEPO3 aO0PTHI
U apTepuil OCHOBaHHsI TOJIOBHOTO MO3Ta.

[Ipu u3ydeHWW UUPKATHOTO PUTMA [aH-
HOTO OCJOXHEHUS B 55% citydaeB JIeTalbHBIN
UCXOJl MPOHU30LIEN B BEUEPHE-HOUHOE BPEMs
cyToK, y 50% B mepBsie 2-3 CyTOK MOCIHe ro-
CIIMTaJIU3aluu, 4YTO Tpe6yeT IIOBBINICHHOI'O
NPEBEHTHBHOTO BHUMAaHHS KapAHOJIOTOB.

HOKaJII/I3aI_II/IH pa3pbiBa ce€pala B COOCTBEHHOM PETPOCHEKTUBHOM HUCCIIEAOBAHUN

Jlokanuzanus KonuuecTBo cimyyaeB | [{onsi B IpOLIEHTHOM COOTHOIICHUU
Ilepennss cTeHKa JIEBOTO KeTy10dKa 5 33%
3aHsisl CTEHKa JIEBOTO JKeNMyI0uKa 4 27%
BokoBas cTeHka JeBOTo KelyaouKa 3 20%
Bepxymika cepama 2 13%
Han-, mogknananHbiil pa3pbiB 1 7%

B 00:00-03:00 m03:00-06:00 = 06:00-09:00 = 09:00-12:00
B12:00-1500®15:00-18:00 = 18:00-21:00 = 21:00-00:00

03:00-06:00; 2;
11%

12:00-15:00;
1; 6%

Llupkaouwiti pumm paspwiea cepoya 8 COOCMEEHHOM PEeMPOCREeKMUEHOM UCCTIE008AHUU
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Ha pucynke mpezacraBieHO pacrpenene-
HHE CITydyaeB pas3pblBa cepAlla IO BPEMEHHU:
24 4aca pas3neneHsl Ha 8 OTPE3KOB BPEMEHU,
OIWH IIar COOTBETCTByeT TpéM uacam. OT-
MEUEHO KOJIMYECTBO CIy4yacB B aOCOIIOTHOM
Y TIPOIIEHTHOM 3HAYEeHHH TSI KaJKJJ0TO OTpe3-
Ka BPEMEHH.

BriBoabI

B 1enoM, momydeHHBIE PE3yNbTAThI, COOT-
HOCATCS C paHee NOJIyYeHHBIMHU HayIHBIMH HC-
CJICIOBAaHMSIMH IO JAHHOMY BOIIPOCY YpICHT-
HOM KapIOJIOTUH, YUCIIO KOTOPBIX OTPaHUIEHO.
JoCTOBEpHBIMHU TIPEJUKTOPAMH Pa3pbIBOB MU-
OKapZia MOXKHO CUMTaTh MPUHAIJICIKHOCTD I1a-
LUEHTOB K >KCHCKOMY IIONY, K CTapIleid BO3-
pacTHOH rpymnme, Hajaudue THIEPTOHHMYECKON
0one3HH 1 caxapHOro auadera y JaHHOTO KOH-
THUHI'€HTa [IAllUCHTOB, BIIEPBbIE BO3HUKIINIL
TpaHcMypalibHbIH UH(ApKT MHOKapaa. B naH-
HOM HCCJICJIOBAHUH BBISABICHBI JIaOOpaTOpHbIE
MOKA3aTeNld, KOTOpbIE TaK e MOTYT OBITh
pacleHeHbl B KayecTBE IPEAMKTOPOB pa3phl-
Ba MHOKapa: JICHKOLUTO3, JIaKTaTalua03, T1-
MONPOTEUHEMUS], TUIIOAIbOyMUHEMHUS, 3HA4U-
TENbHOE TOBBIIICHHE KapAHOCTICIIN(DUUSCKIX
(epmentoB (tporonuHa I, kpearunpochoku-
Ha3el U e€ MB-dpakunm), mUTONUTHYECKUI
cuaapoM. llombITka BBISIBUTH Mpenpacroo-
KEHHOCTb K Pa3pbIBy MHOKapla y MalleHTOB
¢ KaKoW-TMOO TPyImIoi KpOBH HE Jaja JOCTO-
BEPHBIX PE3YJBTaTOB, YTO, BEPOSITHO, CBSI3AHO
¢ HeOOJIBIION BBIOOPKOIA.

UccnenoBanue mo MOUCKy JOCTOBEPHBIX
MPEANKTOPOB pa3pblBa MUOKapAa MPOAOI-
xKaercsl.
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®EHOMEH COVID-UHCOMHMUH
T'oce JI.P., KypoaroBa C.II., I'yisiea U.JI.

@I'BOY BO Ilepmckutl 2ocydapcmeeHtblil MeOUYUHCKULL yrusepcumem umeru axaoemuxa E.A. Baenepa

Mumnsopasa Poccuu, Ilepmo, e-mail: [.goss@mail.ru

Ha ceronHsiHnii MOMEHT, KOPOHABUPYCHAsE HH(EKIMS ABIACTCS ONHOM M3 CaMbIX 3HAYMMBIX POOIEM Ha-
yuHoro o6uecrsa. OCTpo CTOUT BOIIPOC U3YUYEHHs BCErO CIEKTpa BIMSHUS KOBHJ 19 Ha opranusm uenoBeka. bes-
YCIIOBHO, KOPOHABUPYCHast HH(EKIHs cIOCOOHA BIIHATH Ha KaUeCTBO CHA, Kak O0JILHOTO, TAK U yXKe IepeOoIIeBIIero
yenoBeka. DTy HH(OPMAIHIO TOATBEPXKAACT CTPEMUTEIBHBII POCT CTATHCTUYECKUX MTOKasaTeneil. JlaHHOe BlusHue
00yCJIOBIICHO TIPSIMBIM NOBPEXKAAIOIIMM JICHCTBHEM BUPYCa HAa OPraHU3M: €ro BHICOKOI BUPYJICHTHOCTBIO, HApyIlIe-
HHUEM CHHTe3a COOCTBEHHBIX OEIKOBBIX MOJEKYI YelIOBeKa, CIeU(pHIeCKoil IMMYHHON peaknueil. B ocHOBe nM-
MYHHOTO OTBETa BEylIlee 3HAYCHNE UMEET LIUTOKHHOBBII ITOPM — OpMa CHCTEMHOTO BOCTIAINTEIBHOTO IpoLecca
OpraHu3Ma, 3aKJIIOYAIOMAsCs B Ype3MEPHOM CHHTE3€e LIUTOKUHOB Ha MecTe BocnaeHus. He MeHee BaxHoe 3Haue-
HHE UIPaoT NICUXOJIOTUYECKUE IPIYHUHEI, CPEIH KOTOPBIX MOXKHO BBIIGIIHTH YPE3MEPHOE OSCIIOKOMCTBO MO II0BO-
Iy Ucxoza 3ab0ieBaHMs, CTPaxX 3apaXKCHHsI BUPYCOM, SIKOHOMUUYECKHE MPOOIEMBI, BHI3BAHHBIC OTPaHUYUTEIbHBI-
MU MepaMmH. B 1aHHOIT cTaThe IpescTaBIeHbI MaTepHallbl, MOMyYCHHbIE B X0/e uccienoBanus. OHM HalpaBJIeHbI
Ha BBISBICHHE OCHOBHBIX (JOPM HApyIIECHHIl CHA CpeIy HaceleHHUs, IepeOolIeBIIero KOPOHABUPYCOM U Y Jonei
C TIOCTKOBUHBIM CHHAPOMOM. OCHOBHAsI MBICIIb 3aKJIIOYACTCsl B IIOMBITKE BBISBUTH HANHYNC KOPPEISLUNA MEKIY
6eCCHMIITOMHBIM Te4eHNEeM HH(EKIUU 1 OOJIBIION PacIpOCTPAaHEHHOCTHIO HApYLICHUH CHA CPE/IH HACEIICHUS.

KuroueBbie cjioBa: KOBHI-WHCOMHHH, l.ll/lTOKl/lHOBblﬁ mITOPM, CHHAPOM 0ecToKOHBIX HOTI, alTHO3 BO CHE

THE PHENOMENON OF COVID INSOMNIA
Goss L.R., Kurbatova S.P., Gulyaeva L.L.

Perm State Medical University named after Academician E.A. Wagner of the Ministry of Health of Russia,

Perm, e-mail: l.goss@mail.ru

Coronavirus infection is one of the most significant problems of the scientific society. The question of studying
the full range of the effects of Covid-19 on the human body is very actual. Undoubtedly, coronavirus infection is
capable of affecting the quality of sleep, both of a sick person and of a person who has already been infected. This
information is confirmed by the rapid growth of statistical indicators. This effect is due to the direct damaging effect
of the virus on the body. It is the high virulence, disruption of the synthesis of a person’s own protein molecules, a
specific immune response. Cytokine storm plays a leading role in the immune response. Cytokine storm is a form of
systemic inflammatory process of the body consisting in excessive synthesis of cytokines at the site of inflammation.
No less important are psychological reasons, among which we can single out excessive anxiety about the outcome
of the disease, fear of contracting the virus, and economic problems caused by restrictive measures. This article
presents the materials obtained in the course of the study. They aim to identify the main forms of sleep disturbances
in a population of coronavirus survivors and in people with post-coronavirus syndrome. The main idea is to try to
identify the correlation between the asymptomatic course of infection and the high prevalence of sleep disturbances

in the population.

Keywords: covid-insomnia, cytokine storm, restless legs syndrome, sleep apnea

«COH — 3TO COKpaIlleHHE XU3HU PaJH ee
npomieHus». Jlanaas ¢pasza B odepenHon pa3
MTOJTBEPKAAET 3HAYNMOCTH 3TOTO COCTOSHHS
U ero y4yacTus B pabote abCOIIOTHO BceX OHMo-
JIOTHYEeCKHX npoueccoB opranuzma. C ¢pusmo-
JIOTMYECKOH TOYKU 3pEHHS COH — 3TO CKOOp-
TUHUPOBaHHAs paboTa pazIUYHBIX OTIEIIOB
TOJIOBHOTO MO3Ta, XapaKTepHU3YIOIIascs KOH-
KpeTHOH NHKINYHOCTBIO M OCYIIECTBIsieMast
3a CUCT XUMUUYCCKUX MEANATOPOB U TOPMOHOB.
B ycnoBusX CBHUpENCTBYIOLIEH pecnuparop-
HO-BHPYCHOW HMH(EKIMK CpeAr HaCEICHUS
BBISBIIICTCS 3HAYHUTENBHOE YBEIWYCHUE JIFO-
Jieil, UMEIOIINX BCEBO3MOXKHBIE OCIIOKHEHUS
rocje TepeHeceHHoro 3aboneBanus. OgHUM
13 KOTOPBIX, 0€3yCI0BHO, MOXKHO CUMTATh IIPO-
OJIEMBI CO CHOM. DTO OOCTOSTEIILCTBO SIBJISCT-
Csl CEPbE3HBIM CHUTHAJIOM JUISI MEAMIIMHCKUX
W HayYHBIX paboTHHKOB. [Ipwuem pacmpo-
CTPaHEHHOCTh HapyIIEHWH CHa BapbUPYETCS

B JOCTAaTOYHO NIMPOKOM Juara3oHe: oT 2%
no 76%, cnenoBaTebHO, UMMYHHBIA OTBET
MOYKET OBITh CHIDKEH B Pe3yJbTaTe 3HAYUTEIb-
HOTO Hemochmanus [1]. A 3To 3HAYUT, YTO BO-
mpoc o cBs3u Mexay SARS-CoV-19 u napy-
IICHUSMU CHA, SBJISICTCS OTKPBITBIM U TPEeOyeT
KOMITETEHTHOTO 000CHOBaHUSI.

Lenpb: TOMBITKA BBHISIBUTH CBS3b MEXKIY
0CCCUMIITOMHBIM T€UCHUEM BHPYCHOW HHQEK-
nmun COVID-19 u BBICOKOW pacrpocTpaHEH-
HOCTBIO HAPYIICHUN CHA. YCTaHOBIIEHUE KO-
PEISALIUU MEX]y TMaTOJIOTHYSCKUMU (HopMamMu
HapyIueHus cHa u BiusHueM SARS-CoV-19.

MaTepna.m,l H METOAbI HCCTICAOBAHUA

B xozxe uccienoBanus ObUIO OCYyILIECTBIIE-
HO MpPOBEICHHE OINPOCOB U AHKETUPOBAHUS
Cpeny pas3lInYHbIX BO3PACTHBIX IPYIII HACEIIE-
Hus Ilepmckoro kpast. OCHOBHON KOHTHHIEHT
COCTaBUIIM JIIOAH, IIEPEHECIIUEe KOPOHABU-
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pycHyto uHpeknuo. B omnpoce ydacTBoBaIN
40 genoBek B Bo3pacte oT 17 no 65 net. Cpenun
HUX 52.5% umenu nerkoe Tedenue (cyoOde-
OpwibHas TeMIieparypa Teia, Kallenb, Clia-
6octh, 601b B TOpIE); 22.5% cpemHeTsKenoe
teuenne (peOpunpHas temmeparypa, /] yse-
JIMYEHA, OJIBIIIKA MTPH (PU3NYECKUX HATrpy3Kax,
MOJITBEPXKACHHAs THEBMOHU); y 15% Oec-
CUMIITOMHOE TeueHue; 7.5% HMenu TsKeloe
tedenue Oone3nu (Y/] pesko yBenndena, mpo-
rpeccrpoBaHUE THEBMOHHH, CHIKEHHE YPOB-
HS CO3HAHUA, CHIKEeHHOe AJl, omurypus).
[TepBoouepenHoii 3amaueii OBUIO BBHISBICHUE
y OIPONICHHBIX KaKUX-TM00 HAapyIICHUI CHa,
MOMEHT WX BO3HHUKHOBEHUS W JITUTEIHHOCTH,
a TaKXKe OCYIIECTBJICHHE IIPHeMa JIeKapCTBEH-
HBIX TPENapaToB C IEIBI0 HOPMATU3aIluH CHA.

B nomonHeHMe K 3TOMY, OBbLI MPOBEACH 00-
30p PYCCKOH | 3apyOexHOH JIuTeparypsl, co-
JieprKallel Hay4HbIe UCCIIEOBAHUS O JIAHHO-
MY BOITPOCY.

Pe3y.]'ILTaTbI HCCJICA0BAHUSA
U UX o0Cy:KIeHne

Covid-19 — 3TO NOTEHUMATBHO TAKE-
Jasi pecruparopHas WH(EKIHs, BbI3bIBae-
Mmas kopoHaBupycoM SARS-CoV-2. Bnepseie
o Covid-19 3aroBopuiu B nexadpe 2019 rona,
KOTJla BO3HHMKJIA IepBasi BCHBILKA B IPOBHH-
nnu Yxaus Kurag. MHorue coenuaiucTsl 3a-
HSUIUCh HCCIIEIOBAHUEM COCTOSHHSI 370POBBS
MAIIEHTOB C KOPOHABUPYCHOH WH(GEKIUEH.
Hexoropsle n3 HUX Kacaauch HapyIICHUH CHa.
B Hauane mangemMuu KOpoHaBHpYycCa YUEHBIMHU
u3 Kuras B pamkax mccienoBanuii Obul mpo-
BEJIEH OHJAMH-onpoc cpeau 3637 y4acTHUKOB
B Bo3pacte oT 18 mo 76 ner. B uccienoBanuu
OILIEHWBAJIM CHMIITOMBI OE€CCOHHHIIBI, TPEBO-
T W JIENPECCHH B TIEPHOI SHBapb-(heBpajb
2020 roga, To €CTh Kak A0 IaHAEMHUH, TaK U I10-
cie. Micxonst U3 JaHHBIX, paCIPOCTPAHEHHOCTb
0eCCOHHUIIBI 3HAYUTENBHO Bo3pocna: y 13.6%
YYaCTHUKOB pa3BWJIach OECCOHHMLIA U YXYI-
HIAJIACh CUMIITOMBI O€CCOHHULIBI. bosee Toro,
17.6% y4acTHHKOB COOOIIWIIN O CTpecce, CBs-
3aHHOM ¢ COVID-19, a pacnipocTpaHEHHOCTh
TPEBOTM U JEHPECCHM 3HAYUTEIILHO YBEINHU-
yusach. Pe3ynbTaTel MHOTOMEPHOM JIOTHCTHU-
YECKOW PErpecCHMOHHON MOJIeIu TMOKa3alH,
YTO yXyAIIeHHE 06 CCOHHUIIBI BO BPEMSI BCTIBIIII-
k1 COVID-19 6b110 3HAYUTENTBHO Y KEHILUH,
YYACTHUKOB € IICUXUYECKUMU 3a00JI€BaHHUSIMH,
cTtpeccoM, cBsizanHbiM ¢ COVID-19, noBbl-
LICHHON BBIPQXXEHHOCTBIO TPEBOXKHBIX M Jie-
IIPECCUBHBIX CHUMIITOMOB M JUIUTEIbHBIM IIpe-
OBIBaHHEM B ITOCTEITH BO BPEMS BCIIBITIKH [2].

BeccumnromHoe Teuenue ar000ro MHpEK-
LIMOHHOTO Tpoliecca MoApa3syMeBaeT IMoJ CO-
00il ynmaneHue cpasy IBYX NEPHUOIOB — IPO-
JpOManbHOrO W pasrapa Ooje3nu. B wurore
YEJIOBEK, SBIILICH KOBHUI-TIOJIOXKHUTEIbHBIM,

HE OIIYIIAeT Y ce0s HUKAKUX CHelr(pruecKux
cumntoMoB. OnHaKo, B XO[e HaIIero Hccie-
JOBaHMs, OBUIO YCTaHOBJIEHO HECKOJIBKO 3a-
koHOMepHocTel. [lepBoe — 310 TO, uTO ¥ 20%
(12uenoBex) BO3HHMKIM TPOOIEMBI CO CHOM
BO Bpems Oone3nu, a y 30% (16 denoBek) mo-
cie uziedeHus. Bropoe — y nun ¢ Geccum-
NTOMHBIM TeueHHeM 3a0oieBaHHs Hauboiee
4acTO BBIABISUTUCH IPOOIEMBI C 3aChIIIAHUEM.
He MeHee BaKHO YCTaHOBHUTH 3aKOHO-
MEPHOCTH MEXJIy HETaTUBHBIMH (DakTopamw,
BIMSIIONIMMHU Ha 4esloBeKa, M XapaKTepoM Ha-
pyueHust cHa. Cpeay HUX MOXKHO BBIIEIHTH
0ecCOHHUILY, HapyLIEHHE aKTUBHOCTH B (hazy
NapajioKcaJbHOI0 CHa, almHO? BO CHE, KOII-
MapHble CHOBHIICHMSA, IIAHWYECKHE arTakHy,
HU3K02(p(peKTHBHASA JIEKapCTBEHHAs Teparus,
CUHJIPOM O€CIOKOWHBIX HOT. Kakaplli U3 HUX
MOXET OBITh BBI3BaH pEAaKIHEHd CO CTOPOHBI
MMMYHHOH CHUCTEMBI, T.€. HEMOCPEACTBEHHBIM
BO3JeiiCTBUEM BHpYCa Ha OPraHU3M, a TaKKe
PasInYHBIMU IICUXUYECKUMHU IEPEKUBAHUAMU
[3]. BaxHO moHUMaTh, 4TO HapyLIECHHUE ITUP-
KaJHBIX PUTMOB MOXKET BO3HUKATh HE TOJBKO
B pe3yibrare NpsSIMOTO BO3JCHCTBUS caMo-
o BHpyCa KakK TMOBpEXIaromero ¢axkropa,
HO ® Omaromapst KocBeHHOMY 3ddekTy. Peun
UAET O TIICUXOJOTMYECKHX IEePEeKUBAHUAX
0 TIOBOJTy MaHJeMHUH. B mocieanne HecKob-
KO JIET YeJIOBEUECTBO OBLIO BEIHYKEHO Kap/u-
HAJIBHO U3MEHUTh CBOW 00pa3 >xu3Hu. BBeneH
HOBBIH PeXHUM paboThl, 00yUeHHS, CAMOH30JIs-
s, KECTKHE OTpaHUYUTeNIbHbIE Mephl. Bo3-
HHKJIa TPEBOXKHOCTH 110 IIOBOAY (priHAHCOBOTO
COCTOSTHUSI, TIOSIBWJICSI CTpaX 3a CBOIO JKU3HB,
BO3HHKIIH TIPOOJIEMBI C COBMELICHUEM PabOThI
u o0s3aHHOCTAMH 1O JIoMy. OIHUM CJIOBOM,
Hayaja MOSBIATHCS MaccoBas KopoHadooOus,
CTaBILasi IPUYMHOM CEPHE3HOIr0 cTpecca.
@DeHOMEH KOBUA-MHCOMHUH MOXET IIpO-
SBISITBCS. My MEIUIIMHCKUX pPaOOTHUKOB.
YuénpiMu u3 Kutas takxke ObUIH MPOBEICHBI
UCCIIeIOBaHUs, Kacaloliecs Kak MJaJiie-
ro MEIMLMHCKOTO IepcoHala, Tak M Bpadei.
Nmenno onm B ycnoBusx Covid-19 Obumu
HanOoJiee IOABEPKEHBI OCCCOHHUIIE, CTpEC-
cy 4 ApyruMm paccrporictBam. Ha 3To Biung-
su nepepabotku (Oonee 12 4acoB 3a cMeHY),
PHCK 3apakeHUs] BUPYCHOW HMH(eKuuei, He-
JOCTAaTOYHbIE MEPBl OMOJIOTUYECKON 3alHTHI.
U3zyyass ¢usnonsornyeckrue M MOJICKYISPHbIE
IPUYMHBI ICUXUYECKUX PACCTPOICTB, yuéHbIE
HaOJTI0/1aJT TIOBBIIICHHBIA YPOBEHB IITATOKHMHOB
npu OONBLIMX JETPECCUBHBIX PACCTPOHCTBAX
U 1pu (QyHKIHMOHAJIBHBIX COMAaTHYECKHX pac-
CTpOMCTBax. ITO MOXKET BBI3BAaTh OCCCOHHHMILY
U IpyTHe IICUXOHEBPOTUYECKHE paccTpoiicTBa.
Ilpn ananu3e OaHHBIX MMEHHO OECCOHHHUIA
OblIa pacmpocTpaHeHa Cpelu Bpadei, Hexe-
T TpeBOTa WM Jenpeccusi. TakuMm o0pazom,
0eCcCOHHUIIA MOXKET MPOSIBISITHCS U Y JIIOACH,
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nepedoneBmmx Covid-19, Tak U y MenunuH-
CKMX Pa0OTHHKOB, CTAJKUBAIOLIUXCS C TPYI-
HOCTsIMH JiedeHwus narueHToB ¢ Covid-19 [4].

CaMbIM 3HaUMMBIM TIATO(PHU3IUOIOTHUE-
CKMM TIPOIIECCOM NpHW KOPOHABUPYCHOW WH-
(dexnum  SBISIETCS IIMTOKHHOBBIA  IITOPM.
HmeHHO OH crmocoOeH BBI3BATH UPE3MEPHYIO
AKTHBALMI0 IMMYHHOH CHCTEMBI M KaK CIel-
CTBUE, CHCTEMHOE TOpaKeHHE COOCTBEHHBIX
KIIETOK oOpraHusMa. VcciiemoBaHUs MHUKpPO-
OHOJIOTOB YKa3bIBAIOT HA TO, YTO KOPOHABUPYC
UMEET TUITUYHOE JJIsl BCEX BHPYCOB CTPOCHUE.
OTArumst MOXXHO BBISIBUTH B CTPYKTYpE Cymep-
KaIlCUIHOM 000JI04KH, cofepxkaied S Oenku.
Wx ocHoBHas QyHKIUS — penenTopHas. bma-
romapsi UM, OCYIIECTBIISIETCS aiare3wsi BUpyca
Ha KJIETKaX-MUMICHAX. BaXHBIM MOMEHTOM
SIBJISIETCS] CIIEM(PUIHOCTh BUpYca K KOHKPET-
HBIM pelenTopaM Ha KIeTKaX-MHUILIEHSIX — 3TO
AIl®2 n TCII2. Ha ocHOBaHMM COBPEMEHHBIX
JAHHBIX, AaHTHOTEH3WH-TIPEBpAIAIONni (ep-
MEHT 2 TUTIa ¥ TpaHCMeMOpaHHbIE CEpUHOBBIE
MpoTea3bl IKCIIPECCHPOBAHBI HAa KIIETKAaX TH-
noduza, TUNOTANIAMyca, PeTHKYIspHOU (op-
manuu. OOIIEn3BeCTHO, YTO JaHHBIC IIEHTPHI
YUYacTBYIOT B peryJsiiuu cHa. Mlcxoas u3 3Toro,
MBI OoJiee MOAPOOHO pazodpanyd BO3MOXKHBIN
raToreHe3 OOJNBIIMHCTBA, MPEAIIOIaraeéMo Xa-
PaKTEpHBIX JJIsi KOPOHABUPYCHON HH(EKIHH,
HapyIeHuil cHa [5].

[lepBbIM U3 HUX SIBISETCS CHHIPOM Oec-
MOKOWHBIX HOT. DTO HEBPOJIOTHYECKOE MPOSIB-
JIeHWe, BO3HHUKAIOIIEEe B pe3ylbTare Hapylle-
HHS YyBCTBUTEIBHOCTH. Cpenu NpoOsIBICHUH,
XapaKTEPHBIX ISl JAHHOTO COCTOSTHUS MOYKHO
BBIIEJIUTh BHE3aITHO PAa3BHUBAIOIIUECS OIIlY-
LICHUS TTOKAJIBIBaHUs, CTATHBAHUS KOXKU, OHE-
MEHHS M >OKEHHS B HIDKHHX KOHEYHOCTSIX.
[Ipy 3TOM KOHKpPETHOTO IEHCTBHUS MPSIMOTO
paszgpaxwurens He orMmedaercs. [Ipemmyrie-
CTBEHHO, MPOSBICHHE CHMITOMOB BO3HUKAET
B BedYepHee U HOYHOE BpeMs, B OCOOEHHO-
CTH, HENPEOAOJIMMBIH TO3BIB K H3MECHEHHIO
MOJIOKEHUsST BO3HHMKAET IOCIE UINTEIBHOMN
00e3IBMKEHHOCTH.

CrouT OTMETHTb, YTO C BO3pPACTOM da-
CTOTa TPOSIBIICHUS CHMITOMOB ITOBBIIIACTCS.
[Tatorenes CBH no cux mop MajoOIMOHSTEH,
MOTOMY MOYKHO BBIJICIIUTH TOJIBKO TEOPHHU.
Bo3moxxHO, uTO marorenes npu cuHApome dec-
ITOKOHHBIX HOT CBSI3aH C HAapyIIeHHEeM paboThI
HEKOTOPBIX CHCTEM TOJOBHOTO Mo3ra. Cpemn
HUX MOXXHO BBLIETHUTH J0(aMUHEPTHUECKYIO
cucTeMy, MPHHUMAIIYI0 y4actue B (op-
MHUPOBaHUHM (a3bl OBICTPOTO CHa, a TaKKe
MoAJIepKaHUU OONPCTBOBAHUS M IOSBICHUHU
cHoBuAeHui. [laTonorus B onuatHO U HOpa-
IPEHEPTUIECKOil CHCcTeMaX IPUBOISAT COOT-
BETCTBEHHO K HApPYIICHUAM Ha YPOBHSIX aHTH-
HOITUIICTITUBHOM CUCTEMBI U PETYIISAINH [IUKIIa
COH-0O/IPCTBOBAHUE.

57

Hpyras Teopusi 3akiio4yaeTcs B Hapy-
nieHuM MetaboliM3Ma Kele3a B OpraHHu3Me.
B kawyecTBe aprymMeHTanMM MOXHO TpHUBe-
CTH KJIMHWYECKHE HaOIOIeHUs MEeTUINH-
CKUX pPaOOTHHWKOB, BBIABHUBIINX 3(PHEKTUB-
HOCTH JKEJIe30COMICPKAIIUX JICKAPCTBEHHBIX
npenapatoB npu CBH. Ilatomorust moxet
3aKJIFOUaThCS B HApPYLICHUW BCAChIBAHUS,
TPAHCIIOPTA, BOCTIPUATHS XKelle3a PEIenTo-
pamu I'OB, ero nepepadorku B [THC. Baxkao
OTMETHTh HAIMYHE IUKIUYHOCTH B OOMe-
HE XeJe3a, BO3MOXKHO, UIMEHHO 3THM MO>KHO
000CHOBaTh MOSBJICHUE CUMIITOMOB B Bedep-
Hee U HOYHOe Bpems [6].

Ocoboro paccMoTpeHHs TpeOyeT BOMpOC
0 JIEKapCTBEHHON Tepamuu Npu KOBUI-19.
C menpro yIIydIIeHus KadecTBa CHa, OOJLHEIE
YBEJIMYUBAIOT 103y CHOTBOPHBIX IpENapaTos,
HO, B KOHCYHOM CUETE, JICKAPCTBA HE IPUHOCST
JIOJDKHOM pPe3yJIbTaTUBHOCTH. B mpoBeieHHOM
HAMHU WCCIICZIOBAHUM TaKXe €CTh IOIBITKH
BEISIBUTH 3aKOHOMEPHOCTh MEXIYy Pa3BUBAIO-
mieiics TaxuuIakCuer M 9acToTod Ipuema
JICKQPCTBEHHBIX MPENapaToB i YIydIICHUS
cHa. HeoOxomumo otmetutsh, uto 15% ompo-
INICHHBIX TPUHUMAIKA Tperaparbl JaHHON
rpymmbel. Cpe HHX OIpamIuBacMble Yaile
BEIOWpAJIN TIUINH, TYCTBIPHUK, HACTOHKY Ba-
nepuansl U nepced. [Ipudem 7,5% npunnma-
nu 3 TabmeTku 3a pa3. JaHHBIH TOpOr CTPOro
WHJIMBU]TyaJICH U 3aBUCHT OT CTCIICHU ITOBPEK-
JICHUSI KOPOHABUPYCHOM MH(EKIMEH, a TakKe
PEaKTUBHOCTH OpPTaHU3Ma.

Jlanee paccMOTpUM CHHIIPOM afHO? CHA,
STHOJOTHYECKAM MEXaHM3MOM BO3HHKHOBE-
HUSL KOTOPOTO SIBIIIETCS OOCTPYKITHS BEPXHUX
JIbIXaTeNbHbIX MyTel. M3BECTHO, YTO NAaHHOE
COCTOSIHHE CIIOCOOCTBYeT 0o0Jiee BBICOKOMY
PUCKY TSDKEJIOTO TeueHHs! KOBHI-19, a Takke
JIETAIbHOMY MCXOY TIOCIe TIepEeHECEHHON BH-
pycHo#i nHpekuu. i1 HeTo TakKe TUITUIHBI
AMU30MBI YAYIIES, Tpoaopkaromuecs 10 u 60-
Jiee CeKyH/I, 1o 5 pa3 u Oosiee 3a vac cHa. Bo3-
HUKHOBeHHe Oonee 30 OCTAaHOBOK BIXaHUS
3a TOT K€ MEPHOJl BPEMEHH CBHUJICTEIHECTBYET
0 TSDKENo# cremeHn Oone3Hu. B mrore mamu-
€HT WCIBITHIBAECT CHUJIBHEHIINI HEI0CTaTOK
KHCIIOpPO/Ia BO BPEMsI CHA, YTO CIIOCOOCTBYET
pa3BuBatoleiics runokcuu. K npusnakam ar-
HO? OTHOCST:

- TPOMKHUH ¥ PEPBIBUCTHIN Xparl;

- acuKCHs BO CHE;

- IPUCTYTBI YIYIIbS IO HOYAM;

- apTepuaynbHas TUIEPTOHUS B HOYHOE
BpeMS;

- YYaIlleHHBIH HOUHOM quype3 (3-5 paz);

- HOYHBIE TOJIOBHBIE OOIIH;

- IOTJIMBOCTD BO BpEMsI CHA;

- COHJINBOCTb JTHEM;

- OTCKHU Ha HOTax;

- OTCYTCTBHE OOAPOCTH MOCIE CHA.
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MHOX€ECTBO HAyYHBIX MCCIEAOBAaHUM CBS-
3aHO ¢ TeM, 4To ocHOBHOM mpuunHOoil COAC
siBrsieTcst oxuperHue. OOCTPYKITUS MOXKET BO3-
HUKaTh Onaromapsi OTKIAJBIBAHHUIO >KAPOBOI
TKaHU B CTEHKaX BO3MyXOHOCHBIX ITyTeH H3-3a
CHIDKEHUS TOHyca MBI B HuX. [To ctaructu-
Ke y OOJblleil YacTW MalMeHTOB, MMEIOLIHX
OXHpEHHE 2 U 3 CTENeHH, BBISBICHO CpEAHe-
TSOKETIO€ TEUCHHE NAaHHOTO CHHApPOMa. DTHUM
MOYKHO OOBSCHUTH TO OOCTOSTENECTBO, YTO IMa-
LUEHTHl C O)KUPEHHEM UMEIOT OONBIION PHCK
6onee Tsoxenoro teueHust COVID-19. Hcxons
U3 3TOr0, O0JIee 000CHOBAHHO OBLIO OBI MPO-
BEIEHUE COOTBETCTBYIOLINX AUATHOCTUYECKUX
Mepornpuatuii 1 Hadano CUITAII-tepanun,
0 TIOTEHIIMAJIhHO BO3MOXKHOTO 3apasKeHUS
COVID-19. bnaromapst 3ToMy, MOXHO OyIeT
JOOHTHCS 3aMETHOTO CHU)KEHHS OOJIBLHBIX C TS~
KEJBIM TeueHHeM 3a00JIeBaHus, YMEHBIINTb
CJIy4au TOCIIUTATN3AIUY, PA3BUTHS JIBIXaTEIb-
HOHM HEJO0CTAaTOYHOCTH, HEOOXOAUMOCTH IIPO-
BEJICHHUS MCKYCCTBEHHON BEHTHIIALIUU JIETKAX
U JeTabHOTO ucxona [7].

Crout OTMETHUTH ellle OJHO HE MEHEe BaXK-
HOE TpOsABIEHHE KOBHJ-MHCOMHMH. OHO 3a-
KIIOYAeTCs B HAPYUICHUU NOBEICHHS B (hasy
OBICTpOTO CHa. BhImEynoMsHyTHIH AeQeKT
XapakTepu3yeTcss TOSBICHHEM YpPE3MEpPHO
PEATMCTUYHBIX M KOIIMAapHBIX CHOBHUICHHA,
KOTOpBIE B TIEPBYIO OYEpenb COMPOBOXIA-
FOTCS HAJIMYUEM JIBUTaTeIbHONH aKTUBHOCTH,
a TaKke BoKanmm3anuen. YeIoBeK MOXKET 4YTO-
TO CITIOKOHHO TOBOPHTH, HO Yallle BBIIBISETCS
Mepexol Ha KPHUKH, CTOHBI, CKBEPHOCIOBHSI.
[Ipm »TOM TONIOCOBBIE JaHHBIE KOHKPETHO-
IO 4YelloBeKa MOTYT HECKOJIBKO OTJINYaThCS
OT y)Xe MPUBBIYHOTO rojoca. OcHOBHas Mpo-
Onema B TOM, 4YTO IO PSAAY NPUYHH OPTraHU3M
yenoBeka B (hazy ObICTPOTO CHa He CcrocoOeH
MTOJIICPKUBATh aTOHUIO MEIII. B pesymerare
Yero BO3HHMKAET IOTEPS JBUTATEIBHOTO TOP-
MOKEHHsI. A 3TO B CBOIO OY€pelb BBI3BIBACT
BO3HUKHOBCHHE AKTHUBHBIX JIBUKCHUW, HAYU-
Hasi ¢ MEHee BBIPaKEHHBIX JI0 00Jiee CIIOXKHBIX,
CXOXHX C TUTIEPKHHE3aMHU.

[Ipexxne vem pazo0OparbCcsi ¢ MaTOreHE30M
JAHHOTO COCTOSIHHSI, CTOMT OOO3HAYHUTh HE-
CKOJILKO BBOJHBIX MOMeHTOB. Ham mmpxkan-
HBIl PUTM COCTOMT W3 JBYX LIUKIOB — COH
u OoapcrBoBanue. IlepBoe U3 KOTOPBIX BKIIIO-
yaeT B ce0sl HECKOIBKO COCTOSHHHA — (asza
MEJIEHHOBOITHOBOTO U TApaOKCaIbHOTO CHA.
Jannbie (azpl ABISAIOTCS MOTHBIMU MPOTHBO-
MOJIOXKHOCTSIMH JIpYT Apyra. braronapst aiex-
TposHuedanorpadun BBISBIEHO, UYTO (hasza
OBICTPOTO CHA XapaKTEePHU3YETCs HAJTHMYUEM SIp-
KHX CHOBHJICHUH, SHEPTUYHBIMA JTBHKCHUSIMHU
[IAa3HBIX S0JIOK, MOBEIIIeHHEM A Jl, aKTHBHBIM
KpOBOCHaO)K€HHEM TOJIOBHOTO MO3ra TIpe-
UMYIIECTBEHHO 3a CYET IepepaclpenaeeHus
KpoBHU. BaxxHo, 4TO B HOpME BCE 3TO COIpPO-

BOXIOACTCA ITOJIHBIM paCCJIa6J1€HI/ICM MBIIIIII.
OpHako, 1oJ BO3IECHCTBUEM KOPOHABUPYCHOM
WHQPEKIUN TEOPETUISCKH BO3MOXKHO TIOpake-
Hue otnenos ITHC, orBeuaromux 3a peryis-
A0 TIPABUIILHOTO TEUYCHHS (ha3bl OBICTPOTO
cHa. B Hamem ciydae, 0coOBIN HHTEPEC HOCUT
HMMEHHO MBIIIeYHas aToOHUA. M3BecTHO, 4YTO 00-
JacTSIMH, OTBETCTBEHHBIMH 3a IaHHBIA MPO-
[ECC SBISIOTCS MOCT W MPOAOJTOBATHIA MO3T.
HccnenoBarensmu Oblia MpeIokeHa TEOPHS
0 TOM, YTO B HeApax TOJIOBHOTO MO3ra IpH-
CYTCTBYET HEKas CTPYKTypa, UMEIOIIAsl HETIO-
cpenctBeHnyio cBsizb ¢ [AMK-epruueckumu
MIPOMEXYTOUHBIMH ~ HeilpoHamu. BeposTHo,
YTO JaHHAs CTPYKTYpa pacrojokeHa B CTBOJIE
MO3ra, Ha YPOBHE MOCTA, T.€. SIBIISIETCS YaCThIO
petukymsipHod  Qopmamuu.  CoOTBETCTBEH-
HO, B ClTyuae MOBPEXKIEHUS ITOH CTPYKTYpHI,
3a c4eT HEMpPOTPOITHOCTH BUPYCA, MPOUCXOTUT
CHIDKEHUE UMITyIbCHOH ctumynsiunn [AMK-
epru4ecKkux HeHpoHOB. B koHeuHOM wWToOTre
aKTUBHOCTh MBIIII] TOBBIIIAETCS, ¥ OHAa Ha-
MpaBiieHa HETOCPECTBEHHO Ha MOTOPHOE
BOCIIpOM3BEICHUE CHOB [8].

3aKjIIoueHue

TakuM 00pa3om, HaMm yAajioCh BBISIBUTB,
YTO LEHTPAIbHBIE TPOSBICHUS KOBUI-MHCOM-
HUU — 3TO OECCOHHHUIA, HHU3KOA(PPEKTUBHASL
JIeKapCTBEHHAsl Tepanus CHOTBOPHBIMHU, CHH-
JIpOM aIHO? BO CHE, CHHIPOM OECIOKOHHBIX
HOT, a TaKkXe HapylleHue IMoBeicHusl B (asy
napajgokcajibHOro cHa. IIoBIMATh HA BO3HUK-
HOBEHHE JaHHBIX CHHIPOMOB MOXKET MpPAMOE
JeWiCTBHE BUPYCHOM HH(PEKIIMH, TIPOSIBIISIOLIE-
ecsl TOpaKEHHEM KJIETOK, COJCpIKalliX CIell-
UHUIHBIE PEIETITOPHI, a TAKKE IePeKNBAHUL
TICHXOJIOTHYECKOTO XapakTepa W KopoHado-
Oms. PaccyxeHust U TIOICUETHI, TPOBEICHHBIC
B 3TOM 00J1acTH, MPUBENN HAC K BEIBOAY O TOM,
YTO KJIIOYEBYIO POJIb B HAPYIICHUU CHA UTPACT
[UTOKWHOBBIN IITOPM. BEISABIEHO, YTO BHpYC
nocturaer IJTHC mocpeacTBoM M3HAYAIBHOTO
MIOTIA/IaHUs Ha CIM3UCTYIO0 HOCOBOH ITOJIOCTH,
BEPXHHE JIbIXaTelIbHbIC Ty TH, a B TaNbHEHIIIeM
Onmaromaps TeHepalM3alul TeMaTOTeHHBIM
u guMmdareHHeiM myTeM. Cragus KiIMHUYE-
CKHX IIPOSIBIICHUI XapaKTepU3yeTCs BIUSHHEM
UMMYHOJIOTHYECKIX MEANaTOPOB Ha HEPBHYIO
Y DHJIOKPUHHYIO CHCTeMEBI. BaskHO 0cO3HaBaTh,
YTO pelraroliee 3Ha9eHue B MPeJOTBPAICHUH
MOCTIEAYIOUIETO YXYAIIEHHS COCTOSHUS UTPAET
paHHsIA TMarHOCTUKA HAPYILCHUS CHA, A TAKKe
crieruduueckoe sedenue. IIpeamonoxurens-
HO, TIOJNyYEHHBIH pe3yabTaT HCCIEeJOBaHUS
MOATBEPIKAALT, YTO BEICOKYIO PACIPOCTPaHEH-
HOCTb HapylICHU CHa, 3aMEUEHHYIO BO BpEMsI
NaHJIEeMHUH, MO)KHO OTHECTH K O€CCUMIITOMHO-
My MHQHUIUPOBAHUIO BUpycoM. JlaHHbIH dakT
TpeOyer Ooyee IEeTanbHOTO HCCIEIOBaHUS
Ha KJIMHIYECKOM ypPOBHE.
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BJIUSHUE MY3bIKAJBbHBIX KOMIIO3UIIUA PA3SHBIX )KAHPOB
HA BHUMAHHUWE U HEKOTOPBIE ®U3NOJOTIMYECKHUE ®YHKIINN
Y AETEN IKOJBHOT'O BO3PACTA

Houasbirasosa H.JL., Sipomenko A.A., I'yisesa U.JI.
@I'BOY BO «IIITMY um. Axaoemuxa E. A. Baenepay Munzopaea Poccuu, I[lepuv,
e-mail: nataaashenka@mail.ru

B Hacrosiiee BpeMst My3bIKa OKPY’KaeT Hac IOBCIOAY: B KHHOTEaTpax, B peKiiaMax, B 00IIECTBEHHOM TPAHCIIOp-
Te, B TOPTOBBIX IIEHTPaX M TakK Jiajiee. MHOTHe HCCIIEI0BATENN OTMEYAIOT €€ CyIIECTBCHHOE BIIHSHUE HA BCE CHCTEMBI
¥ (yHKIUHY OpraHu3Ma. Bo3HHKaroIe B roT0BHOM MO3Te PEaKIUH CIIyXOBOH aJaNTal[iy IOPOXKIAI0T ONPe/IeIEHHbIS
ACCOLMALIMH, ICTCTHYCCKUE ICPEKUBAHNS, AKTHBHO BIHSIOIIIE HA SMOLMOHAIBHOE COCTOSIHAC YeTI0BEKa. DMOLMH,
B CBOIO 0Y€pe/ib, BIMAIOT HA HHTCHCHBHOCTh OOMEHHBIX IPOILIECCOB, BIXAaTEIbHYIO U CEPACYHO-COCYAUCTYIO CHCTe-
MBI, TOHYC TOJIOBHOTO MO3Ta. /leTH B CHITy JTaOMIEHOCTH CBOETO IICHXOIMOIMOHAIBHOTO COCTOSHUSI JIETKO MOJIAI0T-
CsT My3bIKaJIbHOMY BO3ACHCTBHIO, KOTOPOE BOCIIPUHUMAETCS Ha OecCO3HATEIEHOM YPOBHE. B pesynbrare dero MeHs-
IOTCS MX TTOBEICHYECKHE PEaKIUN M KOTHUTHBHBIE CIIOCOOHOCTH. B CBSI3M ¢ 3TUM OBUIO MPOBEJCHO HCCIIE0BAHUE,
KOTOpO€ BKIIIOYANO B ce0sl OHOKPATHOE MPOCITYIINBAHIE My3bIKaIbHBIX KOMIO3HIHI pa3HBIX )KAHPOB C OLEHKOU
(bU3HONOTHYECKHX MOKa3aTeNeH (YaCTOThI JbIXaHHs, YACTOTHI CEPACYHBIX COKPAIICHUH, YPOBHS apTEPHAIBHOTO JaB-
JIEHUs) 10 U 10cje My3bIKaJIbHOTO BoszeiictBus. Takoke ObUl pou3BeeH pacyeT uHaekca Kepno, onpenesnstormuii
npeo0IIafarouii TUIT BETeTaTHBHONW HEPBHOI CHCTEMBI, U Ko dunnenTa XmibaeOpaHaTa, OTPaXaronero KapIo-
pecmparopHble B3anMooTHomieHus. Kpome storo, Gbliia mpoBeaeHa KOppeKTypHast mpoda Byprona, mo3sosnsomas
OLICHUTh BHUMAaHHE JIETEl LIKOJIbHOTO BO3PACTa, M OLEHKA CKOPOCTH apu(METHYECKOro cueTa, XapaKTepHu3yromas
MIPOIIECCHI BO30YKICHUS H TOPMOKSHHS B KOpe OONBIIHX IONyIIapHii TOIOBHOTO Mo3ra. I1o pesynsraraM nposeeH-
HOTO HCCIICIOBAHMS OJHOKPATHOE MPOCIYIINBAHUE POK- U MON-MY3bIKH, KIACCHYECKOH W KHTAHCKOIl TpaJUIHOH-
HOM My3BIKM CHI)KA€T KOHLIEHTPAIIMIO H YCTOHYMBOCTh BHUMAaHHUs], IPEPACIIONAaraeT K BOSHHKHOBEHUIO TPyIHOCTEH
C MEepeKIIIoYaeMOCThi0. POK-My3bIKa, B OTIMYNE OT KIACCHYECKOH, IPUBOJHUT K YBEIMUCHHIO YAaCTOTHI CEPIEUHBIX
cokpaienuii. Kiraccuueckas u KuTaiickasi TpaIiLIHOHHAs My3bIKa OKa3bIBalOT CENaTHBHBII 3(Q(HEKT U CIIoCOOCTBYIOT
perakcaly, pok-My3blka oOnaaer Bo30yskaatronumM JieiictBueM. [on-my3bika CyIIECTBEHHO HE BIMSET Ha MOBEE-
HHE yYalllUXCsl, YTO, BOBMOXKHO, CBSI3aHO C HAHOOJIee YacThIM €€ IIPOCITyIINBAaHUEM.

Ki1ioueBbie ¢/10Ba: My3bIKaJbHOE BO3/1eliCTBHE, KOTHUTHUBHBIE CIIOCOOHOCTH, BHUMAaHHE, GU3NO0JIOTHYECKHe
MoKa3aTesH, BereTaTHBHAsI HEPBHAsI CHCTEMA, KOPpPeKTypHas mpoda Bypiona

THE INFLUENCE OF MUSICAL COMPOSITIONS OF DIFFERENT GENRES
ON ATTENTION AND CERTAIN PHYSIOLOGICAL FUNCTIONS
IN SCHOOL-AGE CHILDREN

Polygalova N.L., Yaroshenko A.A., Gulyaeva LL.
Perm State Medical University named after Academician E.A. Wagner of the Ministry of Health of Russia,
Perm, e-mail: nataaashenka@mail.ru

Nowadays, music is all around us: in cinemas, in advertisements, on public transport, in shopping centers
etc. Many researchers have noted its significant impact on all body systems and functions. Auditory adaptation
reactions in the brain generate certain associations, aesthetic experiences, which actively affect the emotional state
of the person. Emotions affect the intensity of metabolic processes, respiratory and cardiovascular systems, the tone
of the brain. Due to the lability of their psycho-emotional state, children can be easily subjected to the effects of
music, which are felt on the subconscious level. As a result, their behavioural reactions change and their cognitive
abilities improve. The study included listening to various genres of music on one occasion, assessing physiological
parameters (respiratory rate, heart rate, blood pressure) before and after the music exposure. In this study also we
calculated the Kerdo index, which determines the type of autonomic nervous system, and the Hildebrandt coefficient,
reflecting the cardiorespiratory relationship. In addition, the Bourdon proofreading test was carried out to assess the
attention of school-age children, and the arithmetic calculation rate was assessed to characterise the processes of
excitation and inhibition in the cerebral cortex of the large cerebral hemispheres. According to the results of the
study, single listening to rock and pop music, classical and Chinese traditional music reduces concentration and
stability of attention and contributes to difficulties with switching. Rock music, unlike classical music, leads to an
increase in heart rate. Classical and Chinese traditional music have a sedative effect and promote relaxation, rock
music has an exciting effect. Pop music does not significantly affect the behavior of students, which is probably due
to the most frequent listening to it.

Keywords: music exposure, cognitive ability, attention, physiological indicators, autonomic nervous system, Bourdon
corrective test

B HacTtosmee BpeMs My3bIKa OKpY>KaeT Hac ~ 00XOIUMa /sl TOJHOILIEHHOTO OTbIXa, C JIpY-
MTOBCIOY: B KHHOTEAaTpax, B peKiIaMax, B 00Ile- TOW — CIMOCOOHAa MPUBECTH K 3aBUCHMOCTH,
CTBEHHOM TPAHCIOPTE, B TOPTOBHIX IEHTPaX HYTO B JaTbHEHIIEM MOKET HEraTUBHO CKa3aTh-
u Tak gaiee. C OqHOW CTOPOHBI, OHA CIY)KUT CsI Ha 370pOBBE dUeoBeKka. [leficTBHUTEIBHO,
WCTOYHUKOM BIIOXHOBCHHUS HWJIM TMPOCTO HE- MY3bIKa HACTOJIBKO BaXKHA JJIA UYEIOBEUECKO-
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IO CyIIECTBOBAaHMUS, YTO HEMEUKHH (QHiIocod
®puapux Huue, kak u3BecTHo, 3asBUIL: «be3
MY3bIKH JKU3HB ObLTa OBI OmuoKoi» [1].
MHorue uccrneaoBaread OTMEYarT Cylie-
CTBCHHOE BIIMSHUE MY3bIKM Ha BCE CHUCTEMBI
u ¢yHKIMu opranm3ma [2]. Oprassl ciyxa Boc-
MIPUHUMAIOT CTUMYJI M 3allyCKalOT CIIO)KHBIE
HelporopMoHanbHble peakiuu. Koxka Bocmpu-
HUMAeT aKyCTHYECKUE IOl CBOMMH pELEI-
TOpaMHU M TIEPENACT SHEPrUI0 MEXaHMYECKHX
KoJIcOaHWH BHYTPEHHUM opraHaMm. B cBoro ode-
penb, opraHsl M KJIETKH MEHSIOT aKTHBHOCTH
10 MPUHIUITY PE30HAHCHBIX OTKIMKOB Ha BO3-
JeMcTBUS aKycTuuecko sHeprueil [3]. Bo3nu-
KAaIOILIMEe B TOJIOBHOM MO3T€ PEaKLUHU CIIyXOBOH
aJanTauuy MOPOXKIAIOT OIMpPEENIEHHBIE aCCO-
LAALUKU, ACTETUYECCKUE IEPEKUBAHUS, AKTUB-
HO BIIMSIIOIINE HAa 3MOIMOHAJIBHOE COCTOSHUE
YyeJloBeKa. OMOLIMH, B CBOIO OYepe[lb, BIUAIOT
Ha UHTEHCUBHOCTH OOMEHHBIX MPOLIECCOB, JIbI-
XaTeNbHYIO U CEPICUHO-COCYTUCTYIO CUCTEMBI,
TOHYC IOJIOBHOIO MO3ra u apyrue [2]. 9to nox-
TBEP)KIAETCS TEM, YTO, HAIIPUMED, JIFOIU, CIIY-
IIAIOMIHNE OIHY U TY K€ MY3BIKY, KaK MPaBUIIO,
CHUHXPOHH3HPYIOT HE TOJBKO CBOU JIBHKEHUS,
HO U CBOE JbIXaHUE, a TaKxKe pUT™M cepaua [1].
OcoO0eHHO YYBCTBUTENEH K MY3BIKE JIET-
CKHH opranusM. B criry maOmiIsHOCTH TICHXO03-
MOLMOHAJIIBHOTO COCTOSIHUSI OHHU JIETKO MOAJ1a-
IOTCSl MY3BIKaJIbHOMY BO3JEHCTBHIO, KOTOpPOE
OIyIIAeTCsl Ha OeCCOo3HATEeIBLHOM YPOBHE [4].
Tak, Mapus Cenecra ®azaHo B cBoel pabote
[0 BIMSIHUIO OPKECTPOBOW MY3bIKHM Ha THUIIE-
PaKTUBHOCTh M TOPMO3HON KOHTpPOJb JETel
IIKOJBHOIO BO3pacTa NOATBEpAWsIA, YTO HH-
HOBAlIMOHHAs MHTEHCUBHAS TpeXMeCIIHast op-
KecTpoBas mnporpamMa B HMramum nns jperei
B Bo3pacte oT 8§ nmo 10 sner Obuia 0coOeHHO
MOJIE3HA B CHUKECHUU THIEPAKTUBHOCTH, HE-
BHUMATEJIBHOCTH M HMIYIbCUBHOCTH, OIHO-
BPEMEHHO YCHJIMBAs TOPMO3HON KOHTPOIIB [5].
Kpome TOro, THICSYM TPOBEIECHHBIX HC-
CIIEJIOBAaHUIN TONTBEPXKIAIOT  yTBEp)KJEHHUE
0 TOM, YTO MY3bIKa HU3MEHSET KOTHUTHUBHEIC
CIIOCOOHOCTH 4esioBeka. M3BecTHO, 4TO y Jie-
TEH, MOCELIALINX YUPEKACHUS KYJIbTYPhI A0-
MTOJTHUTEIFHOTO MY3BIKATBHOTO 00pa3oBaHus,
ypoBeHb [QQ BbINIE IO CpaBHEHHUIO C AETHMH,
HE 3aHUMaIOIINXCS 110 TaHHOMY HallpaBJIEHUIO.
B cBs13u ¢ 3TUM BO3HHMKAET HEMAJIO BOIIPO-
coB. Kak BO31eHiCTBYIOT pa3InYHbIE MY3bIKaJIb-
HbIE KaHPHl Ha ()YHKIIMOHHUPOBAHHUE OPTAHOB,
CHUCTEM W OpraHu3mMa B Iienom? JlelcTBUTENh-
HO JIM My3bIKa CIIOCOOHA OKa3bIBaTh BO3EH-
CTBUEC HAa KOTHUTUBHBIC (DYHKIIUM TOJIOBHOTO
mo3ra? JlaHHas paboTa MOCBsIIEHa H3Y4YECHHIO
OTIENBHBIX ACTIEKTOB STOW TPOOIEMEI.
eab ucciienoBaHus: U3y4YEHUE BIHSHUS
MY3bIKQJIbHBIX KOMIIO3ULIMM pa3HBIX >KAHPOB
Ha BHUMaHHE U HEKOTOpPbIe (PU3NOOTHYECKHE
(GyHKIMH y JeTel IIKOIBFHOTO BO3pacTa.
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MaTepuaﬂu U METOAbI UCCJICAOBAHUA

B wuccaenosanum ywactBoBasio 76 yua-
nxest MbOY «OCOUI Nel umenu repost PO
B.I1. bproxoBa» B Bo3pacte 13, 16 u 17 mer,
cpenu KOTOPHIX 37 YeloBEK KXEHCKOTO Iojia
1 39 denmoBek Myxckoro mosia. Ha MoMeHT Te-
CTUPOBAHHS OTKIIOHCHUH B (PU3UYECKOM pa3-
BUTUU yYallWecs HE WMEIH, COMAaTHYEeCKUe
3a00MeBaHms OTCYTCTBOBAJIM, BO BpeMs Oece-
JIbl HApYIIEHUN CO CTOPOHBI ICUXUYECKOM Je-
SITETEHOCTH Tak)Ke He OBUIO BBISBICHO.

HccnenoBanne BKiIOYano B cedst OTHO-
KpaTHOE MPOCITYITUBAHUE MY3bIKAJIbHBIX KOM-
MO3UIIMIA Pa3HBIX )KAHPOB C OIEHKOH (pusmo-
JIOTUYECKHX TOKa3arenel (4acTOThI JbIXaHUs,
YaCTOTHl CEPACYHBIX COKpAIIeHWH, ypOBHS
apTepuaIbHOTO JABJIICHUS) IO U TIOCIE MY-
3BIKAJILHOTO BO3aeucTBudA. g onpeneneHus
Mpeo0Ialaloero TUIa BereTaTUBHON HEPB-
HOW CHCTEMBbI Ha OCHOBAaHUU JaHHBIX YaCTOTHI
CEpIEUHBIX COKPAIEHUH U YPOBHS TUACTOIH-
YECKOTO apTepHajbHOTO JaBIEHHS MPOU3BO-
JIWJICSL pacueT BereTaTUBHOTO mHAcKca Kepmo
(BUK). HopmansasiMu 3HaueHussMu a1 BUK
SIBIIAETCS] AMAna3oH oT -15 mo +15; o mapa-
CUMIATUKOTOHUU CBHJIETEIHCTBYET 3HAUCHUS
MeHee -15, 0 CHMIIATUKOTOHHMHM — Oosiee +15.
Taxoxe ObLT paccauTad KodhGUITHEHT XWIbIe-
OpanTa — MoKasareilh KapIuOPECITHPATOPHBIX
B3aMMOOTHOLICHUH (peepeHCHbIH HHTEpBaT
2,8 — 4,8). OTKIIOHEHHE OT HOPMBI CBHJICTEIb-
CTBYET O MEKCHCTEMHOM pPAacCOTIaCOBaHUU.
Jns pacdyera maHHOTO TIOKa3aTeNst UCTIOIH30-
BaJINICh TaKHE XapaKTePUCTUKHA (PyHKIMOHH-
pOBaHUS OpraHWU3Ma, KaK 4acTOTa CEPACUHBIX
COKpAILIEHUI U 4acTOTa JbIXaHHUS.

C uenblo UCCIEAOBAHUS BIUSHUS MY3bI-
KaJbHBIX KOMITO3UIIMI Ha BBICIIYI0 HEPBHYIO
JIeSITeIFHOCTh ~ YeNIOBeKa  HCIOJIh30BaJIACh
KoppekTypHasi mpoba bypaona, mo3Bossto-
mas OICHUTHh KOHIICHTPAIUIO, YCTOHIMBOCTH
U TepeKiroyaeMocTh BHUMaHus. Kpome Toro,
ObLIa IPOBE/ICHA OlIEHKA CKOPOCTH apudpmeTu-
YECKOT0 CYeTa, XapaKTepU3YIoIasi MPOIeCChl
BO30YXKJIEHHS 1 TOPMOXKEHHS B KOPE OONBIINX
MOJTyLIapuii roJIOBHOTO Mo3ra. [[is aToro y4da-
mUMcst OBUIO TIPEVIOKEHO pemeHne 15 mare-
MaTHYECKUX MMPUMEPOB HA CIIOKEHUE U BBIUU-
TaHUE JIBy3HAYHBIX YUCEI B TCUCHHE 2 MUHYT.

B cooTBeTcTBUM ¢ MY3BIKANBHBIM JKaH-
poM yuamuecs ObUTH pa3leneHbl Ha 4 Tpym-
el (POK, KATaWCKas TpagulOHHAs MYy3bIKa,
KJIaCCUYECKast My3bIKa U MOTN-MYy3bIKa). My3bI-
KallbHOE BO3/ICUCTBHE TPOBOAWIOCEH B TCUCHUE
20 MUHYT.

IIpu craructuyeckodr 00OpaboTKe daH-
HBIX OIEHWBAIM CpenHIo BenmduHy (M),
crangaptHoe otkioHenue (SD) u t-kpurepuit
CrerofienTa. Paszmuumst MexmIy BBIOOpKaMH
cuMTay 3HAYUMBIMHU T1pH p < 0,05.
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Pe3yabTarthl uccjiefoBaHus
U UX o0cy:KIeHne

Y  ydwammxcs, KOTOPBIM [UIS TPOCIY-
mUBaHMS OblIa TIPEIIOKEHA POK-MY3BIKa,
B XOZC WCCIEIOBaHMS KOPpPEKTypHas Mpoda
Bypnona moxkazama ciemyromme CTaTUCTUYe-
CK{ 3HAYUMbIC M3MEHEHUS: CHIDKEHUE YCTOMU-
YUBOCTH BHUMAaHUS Kak Ha TIEPBOH MHHYTE
(McxXomHbIC IMAaHHBIE COOTBETCTBOBAIM 3HAYC-
HEsM 5,81£1,64, oce My3bIKQJIBHOTO BO3/IEH-
ctBus — 8,64+3,05 (p=0,001)), Tak u Ha BTOpOIt
MUHYTE TECTUPOBAHUS (MCXOMHBIC 3HAYCHUS —
6,42+1,31, mnocne My3bIKAILHOTO BO3JAEH-
ctBus — 8,82+3,26 (p=0,007)) (Tabmuma 1).

s Toro 94TOOBI HHTEPIPETHPOBATH MOy~
YeHHBIC JaHHBIE 00 YCTOMYMBOCTH BHUMAHUSA,
HCITONIb30BANIUCH CIEAYIOMNE KPUTCPUU: 3HA-
yeHne «0-2» — odeHb BBICOKas, «3-4» — BBI-
coKasi, «5-6» — cpeanss, «7-8» — Hu3Kas, «9-
10» — oueHb HU3KAS.

Takum oOpa3om, BHUMaHHE IeTeil JaHHOM
TPYIIBI TMOCTE TPOCTYIIUBAHUS POK-MY3BIKH
CHU3HWIOCH, KPOME TOTO, B XOJIC MCCIICIOBAHUS
OTMEYAJIUCh W3JIMIIHSAS THUIICPBO30YIUMOCTD,
HEYCUIYUBOCTD U PA3APAKUTEIBHOCTD.

Y ygammxcs, CITymaBIInX ITOM-MY3bIKY, TaK-
e OBUIO OTMEYEHO CHIDKEHHE YCTONYMBOCTH
BHUMAHUS Ha 2-0i MUHYTE TECTHPOBAHUSA (HC-
XOIHBIC JIAHHBIC COOTBETCTBOBAIM 3HAUCHHUSIM
6,06+2,62, xoneunsie — 8,78+2,15 (p=0,003)).
Bo BpeMs mnpocnymiuBaHUS MY3bIKAJIBHBIX
KOMIIO3HIIMI JTAHHOTO JKaHpa SIPKO BBIpa-
JKCHHBIX W3MEHEHWHA B ITOBEICHWHM YyYaIUXCS
He OBLIO BBISBIICHO.

Knaccuaeckas My3bika, TOMUMO CHIKCHHSI
YCTOMYMBOCTH BHUMAaHHUS HAa MEPBOM MHUHYTE
(maHHBIE O MY3BIKAJIBHOTO BO3IACUCTBUS —
5,27+1,53, mocme — 6,19+1,16 (p=0,036)),
YBEITMYWIIA TIEPEKITI0YaeMOCTh BHUMAHUS: 3Ha-
geHwst ¢ 6,32+6,08 Bo3pocm mo 21,54+24,01
(p=0,008). Jlmst TOTO YTOOBI OICHUTH TIONTYICH-
HBIE JaHHBIEC TI0 TIEPEKIII0YaeMOCTH BHUMAHUS,
OBUIM WCIOJIb30BAHBI CIICIYIONINE KPUTCPHUH:
«0-20%» — oueHn BrIcoKasi, «21-40%) — BEICO-
Kas, «41-60%» — cpennsis, «61-80%» — HU3Kas,
«81-100%» — ouens HU3Kas. To ecTh y TaHHOI
TPYTITBI JeTel BHUMAaHNE CHU3UIIOCH aHAJIOTHY-
HO TOH Tpymne, KOTOpOil JUIsl MPOCIIyIINBAHUS
ObUIa TMPEUIOKEHA POK-MY3bIKa, HO C HEKOTO-
poli 0COOCHHOCTHIO: YCTOMYMBOCTh BHUMAHUS
O[T ACUCTBUEM KIIACCUUYECKON MY3bIKU Ha 2-01
MHHYTE TECTUPOBAHUS BEPHYJIACH K MCXOIHBIM
3HaueHusM. Kpome Toro, B X0/1€ UCCIIETOBAHUS
HECKOJIbKO YEJIOBEK OTMETUJIU YMEHBIICHUE
TOJIOBHBIX OOJeil, Ka)XIblii BTOPOH ydariuics
paccrnadwics, HAaKIOHUBIIKCEH Ha TapTy. boib-
e TIOJOBWUHBI HCCIENYEMBIX TOXAIOBAINCH
Ha TO, YTO IOCJIE MY3BIKaJILHOTO BO3ACHCTBHUS
y HUX BO3HHUKJIM CIIO)KHOCTH C IIPOIIECCOM
BKJIFOUCHHUS B Pa0OUYIO JICATEILHOCTD.

CrenoBareibHO, KIIacCHUECKasi My3bIKa 00-
JaJlaeT ceaTUBHBIM () PEKTOM, OKa3bIBasl TOP-
Mo3siee JeficTBUe Ha LEHTPbI, OTBETCTBEH-
HbIE 32 KOTHUTHBHBIC (YHKLHMH, TaKKe OHA
CHoCcOoOCTBYeT BO3HHKHOBEHHUIO TPYAHOCTEH,
CBSI3aHHBIX CO CMEHOH BHJIA JIESTEIBHOCTH.

YV yyammxcs, CIyIIaBIIUX KHUTAWCKYIO
TPaJULHMOHHYIO  MY3BIKY,  KOPPEKTypHas
npoba BypaoHa mokaszana, 4TO KOHIIEHTpa-
OUsl BHUMaHHWsS TOHM3WIAch C 3HAYCHUM
43,74+27,32 no 24,36+23,36 (p=0,021), a ne-
PEKIII0YAaEMOCTh, B CBOIO OY€PEb, CTaNIA BHIIIE
(ucxomHbIe NaHHBIE COOTBETCTBOBAIM 3Haue-
HusM 6,65£8,30, mocne My3BIKQIBHOTO BO3-
nmericteus — 15,55+12,86 (p=0,013)). Omnenka
KOHLICHTpPAaLM BHHUMaHMUSA MPOBOAMIACH CO-
IJIaCHO cIeAyIoUIeMy PUHINIY: YyeM OoJblie
noJy4eHHas Mudpa, TeM BBIIIE KOHIICHTPAIHS
BHUMaHus. Takke y JaHHOW TpyMNIbl JeTen
ObUIM YCTaHOBJICHBI 3aTPYIHEHMS C MpoLec-
COM COCpEeIOTOYCHHUS! Ha BBITIOJIHEHUU 3a/ad,
MOCTaBJICHHBIX TMepex Humu. Kpome Toro,
BO BpeMs MY3bIKQJIBHOIO BO3ICHCTBHS y yda-
mUXcsl OBUIO OTMEUEHO yMEHbILIEHHE pa3apa-
JKUTEIBHOCTU 1 BOTHEHUSI.

B xome paboTel OBUIO yCTAaHOBIEHO,
YTO HM OIMH M3 HCIOIb3YeMBIX B HCCIIE-
JOBAaHMM MY3bIKAJIBHBIX JXAHPOB HE OKa3al
CTaTUCTUYECKH 3HAYMMOTO BIMSHHUS Ha Ta-
Kre (PU3MOJOTHYECKHE TOKa3aTeNld OpraHu3-
Ma, KaK 9acTOTy IbIXaHHs, 4acTOTy cepred-
HBIX COKpAIllCHWH, YPOBEHb CHUCTOJINYECKOTO
Y TUACTOJIMYECKOTO apTepHalbHOTO AaBICHUS,
a tarke Ha uHAeKc Kepmo u kodh¢unmeHT
Xunpaedpauara (p>0,05) (tabmuma 2).

Boul mpousBeaeH pacyeT pasHHUIBI MEX-
Iy 3HAUCHHSMH, OTPAKAIOIIUMH COCTOSIHUE
GYHKOUMA ~ CEPACYHO-COCYAMCTONH  CHUCTEMBI
JO U TOCJIE NPOCIYUIMBAHUS MY3bIKAIbHBIX
KOMITO3UIIMIA pa3HBIX >XaHpoB (A) (Tabmuia
3). V rpymnm, npocinymaBUIMX pPOK- M Kiac-
CHYECKYI0 MY3BIKYy, CTaTHCTUYECKH 3HAYMMO
oTIMYaeTcsl A 4acTOThl CEpJCYHBIX COKpallie-
Huit (4,61£11,44 u -2,43+£9,01, cOOTBETCTBEH-
HO; p=0,038). DTO MO3BOMNAET CHENATh BBHIBOJ
0 TOM, YTO POK-MY3bIKa, B OTJMYHE OT Kjac-
CHUYECKOU, MMPUBOIUT K YBEIMYCHUIO YACTOTHI
CEpACUYHBIX COKpaICHUH. 3HAYMMbIX U3MEHE-
HUH pa3HHUIBI MEXIY CHCTOJIMYECKHM U AHa-
CTOJIMYECKUM apTepHaIbHOM JIaBICHUEM MEX-
Iy TpyTIaMy He Habonaaoch.

IIpoba c apudMeTHIECKUM CHETOM ITO3BO-
JUIa cAeNnaTh BBIBOX O TOM, YTO KpaTKOBpe-
MEHHOE MY3BIKaJbHOE BO3/IEHiCTBUE OKa3bIBa-
€T HEJI0CTATOYHOE BIHMSHUE Ha KOTHUTHUBHBIC
IPOLIECCH], NMPOUCXOIAIINE Ha Ooiee CIIoX-
HOM YpOBHe, TpeOytomieM Ooibliee KoJIuue-
CTBO aCCOLIMATHBHBIX CBS3EH U HABBIKOB (IIPH
CpaBHEHHWH TPYII BO Bcex ciydasx p>0,05)
(Tabmuia 4).
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Taonauna 4
Binsinue pasHbIX My3bIKaJIbHBIX XKaHPOB Ha apu(PMETHUCCKU cUeT
4 rpynmna
1 rpynna 2 rpynmna 3 rpynmna L
Pok-my3bIka ITomn-my3sIka Knaccuueckas my- Kurajickas
Hoxasareu (n=18) (n=17) 3p1Kka (n=21) TPaMIHoHHas
My3bika (n=20)
o ITocne Jo ITocne o ITocne Jo Tlocne
KomtiecTBo | 5511 17| 1 444120 | 1,00+1,58 | 0,82:£1,67 | 0,67+1,11 | 1,00+1,61 | 2,15+2,39 | 2,20+2,57
OIIIMOOK, IIT
CropocTh, | ¢ 93,5 68 | 7,63+8,19 | 7174433 | 6,76+3,56 | 6,36£2,15 | 6,16+2,50 | 7,33+2,17 | 6.4542,13
TpuMep/cex
3akJiouenue CnHcoK JuTepaTypbl
OJQ[HOKpaTHoe NpOCIylIMBaHUC POK- 1. Terry P.C., Karageorghis C.I., Curran M.L., Martin O.V.,

U TON-MY3BIKH, KJIACCUUYECKOM W KHUTAMCKOH
TPAJUIMOHHON MY3BIKM CHHXAET KOHIICH-
TPallMI0 W yCTOMYWBOCTh BHHUMAHUS, IPEI-
pacronaraeT K BO3HHKHOBEHHUIO TPYIHOCTEU
C TepeKIouaeMocTbio. POK-My3bIka, B OTIH-
Yue OT KJIACCHYECKOHW, MPUBOAUT K yBEJIHYE-
HUIO 4aCTOTHI CEpJeYHBIX coKparieHuit. Kiac-
CUYeCKasi U KUTalCKas TPaJUIIMOHHAsI My3bIKa
OKa3BIBAIOT CENATUBHBIN 3(PGeEeKT M croco0-
CTBYIOT peJaKcallii, POK-My3bIKa 00JalaeT
BO3OyXmarommmM  AeiictBueM. [lom-my3bika
CYIIIECTBEHHO HE BJIHMSICT HA MOBEJICHUE yua-
IIUXCS, YTO, BO3MOXHO, CBA3aHO C Hambolee
YaCTBIM €€ MPOCTYIINBAHUEM.

Parsons-Smith R.L. Effects of music in exercise and sport: a me-
ta-analytic review. Psychological Bulletin. 2020. Vol. 146. No. 2.
P.91-117. DOI: 10.1037/bul0000216.

2. Jlycrouxuna A.I1. Konnenuus My3bIKaabHOH Teparin //
WuHoBarmu B MpohecCHOHATBHOM U MPOdecCHOHANBHO-TIea-
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CIIEKTUBBI MYy3bIKATbHOM Teparmiu / My3bIKoTepamnus CerogHs;:
HayKa, MpakTHKa, 00pa3oBaHMe: MaTepuaibl MexXTyHapOaHON
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4. Waheed A., Kossor D., Collins W., Camie A. Effect of
specific music on psychoneuroimmunological responses. Inter-
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TEHJIEPHBIE OCOBEHHOCTH 3ABOJIEBAHUI
AKEJYAJOYHO-KUNIIEYHOI'O TPAKTA

Cysnaakuna B.M., Ceupkuna K.B., Mokamesa EBr.H., Mokamepa Ex.H.

@I'FOY BO «Boponecckuil 2ocyoapcmeentblii meouyurckuil yHugepcumem um. H.H. Bypoenko»

Mumnsopasa P®, Bopouesrc, e-mail: valeriya-suzdalkinash@mail.ru

H3yuyenue reHmepHBIX O0COOCHHOCTEH 3a00JICBaHUII OPraHOB JKENyNOYHO-KHIIEYHOTO TPAKTA SBIACTCA
NEPCNEKTUBHBIM M aKTyajbHBIM HalpaBJeHUEM Ha JaHHBIH MOMEHT. B pa3BUTHH 1aTOIOrMU OPraHOB NHILE-
BapeHHs CaMbIMU PacIpPOCTPAHEHHBIMU NPHYMHAMH SIBISIOTCS HEIPaBHIbHOE IMHTAaHHE, HAINYHE BPEIHBIX
MIPUBBIYEK, COLUANbHbIC (hAKTOPHl U dKonorus. [laHKpeaTUT ABISIETCS ONHHM U3 CAMBIX PAcIpOCTPaHEHHBIX
3aboseBaHuil OpraHoB nuuieBapenus. C BO3pacToM cpeay MalueHTOB ¢ OCTPOoil HOpMOIi JaHHOW MATOJIOTUH Ha-
YHHAIOT IPe00IagaTh KEHIUHEL Y UPpo3a MeUYeHH CyIeCTBYeT MHOKECTBO IPHUIUH, HO OJJHOH U3 OCHOBHBIX
ABJISIETCS 3710ynoTpediaeHue ankoroneM. Cpenu MaHeHToB, CTPAJAIOMUX OT JaHHOH MaTOIOTHH, Yallle BCTpe-
qajoTcs Myxk4HuHbl. [Ipu 1nuppose neyeHn npeo6aagarolMMHU OCIOKHEHUSIMU CPEId MY>KCKOTO 0JIa SBJISIETCs
BapHUKO3HOE paclIMpeHHe BeH MHIIEeBOJa U OTeYHO-aCIUTHIECKUI CHHAPOM. Y KEHIIUH IIPU TaHHOM 3aboie-
BaHHHM Yallle OTMEYAETCS MEYCHOYHO-KIETOYHAS HEJ0CTATOYHOCTh. JKeTuHokaMeHHOH Oone3HH Ooblle MoA-
BEpPIKEHBI KEHIIHHBI, YTO CBA3BIBAIOT C OBBILIEHUEM YPOBHS XojecTepuHa. CuuTaeTcs, YTo NPUUMHOM TaHHBIX
MeTa0O0NNIeCKIX M3MCHEHHI MOXET BHICTYNATh HMOBBIICHHBIH yPOBEHb 3CTPOreHOB. MyXKCKOIl 1o cTpamaer
OT SI3BCHHOM Oone3Hu B 4-7 pa3 yaile, 4YeM JKCHCKHU. B 3TOM HrpaeT BakHYIO POJIb HACIEICTBEHHBIN (akTop,
KypeHHE, a TAKXKE 4acToe ynoTpedieHue ropsayei 1 ocTpoid nuuy. Takke y My KUYMH PaK jkelly/ika BCTpeyaeTcs
B 2 pa3za yalie, 4eM Yy XKEHIIHH. JTO CBS3BIBAIOT C OCOOCHHOCTHIO IMMYHHOTO OTBeTa M Oojiee aKTHBHBIM 00-
pa3oBaHHEM IIPOBOCIANIUTENbHBIX UTOKHHOB Y JIUIl MY)KCKOTO II0JIa II0 CPAaBHEHHIO C )KEHCKUM, YTO BBI3BIBACT
XpOHHYECKOe BocnaaeHue. JKeHIMHbI yallle CKIOHHbBI K TAKUM 3a00/1eBaHIAM, KaK CHHAPOM Pa3/pakeHHOI0 KH-
[IeYHHKa, QyHKIUOHAIbHEIE 3alI0PBI U METEOPU3M, UYTO COOTHOCST C QHATOMUYECKAMU OCOOCHHOCTSIMH, a TaKXKe
(hazaMu MEHCTPYaJILHOTO IIMKJIA.

KuioueBwble ciioBa: MNAHKPeaTUT, HUPPO3 NEYECHH, KeJITYHOKAMEHHasA 60.r1e3m>, SI3BCHHast 60.}'[63}{]:, PaK keJyaka,

CHH/IPOM Pa3ApPakeHHOT0 KMIIEYHHKA, TeHAep

GENDER FEATURES OF DISEASES OF THE GASTROINTESTINAL TRACT

Suzdalkina V.M., Svirkina K.V., Mokasheva Ev.N., Mokasheva Ek.N.
Voronezh State Medical University named after N.N. Burdenko Ministry of Health
of the Russian Federation, Voronezh, e-mail: valeriya-suzdalkinash@mail.ru

The study of gender characteristics of diseases of the gastrointestinal tract is a promising and relevant
direction at the moment. In the development of pathology of the digestive system, the most common causes are
unhealthy diet, the presence of bad habits, social factors and the environment. Pancreatitis is one of the most
common diseases of the digestive system. With age, women begin to predominate among patients with the acute
form of this pathology. There are many reasons for cirrhosis of the liver, but alcohol abuse is one of the main
ones. Among the patients suffering from this pathology, there are more often men. With cirrhosis of the liver,
the predominant complications among males are esophageal varicose veins and edematous ascites syndrome.
In women with this disease, hepatic cell failure is more often noted. Gallstone disease is more susceptible to
women, which is associated with an increase in cholesterol levels. It is believed that elevated estrogen levels may
be the cause of these metabolic changes. The male sex suffers from peptic ulcer disease 4-7 times more often
than the female. A hereditary factor, smoking, and frequent consumption of hot and spicy foods play an important
role in this. Also, in men, stomach cancer occurs 2 times more often than in women. This is associated with
the peculiarity of the immune response and the more active production of proinflammatory cytokines in males
compared to females, which causes chronic inflammation. Women are more prone to diseases such as irritable
bowel syndrome, functional constipation and flatulence, which is correlated with anatomical features, as well as
the phases of the menstrual cycle.

Key words: pancreatitis, liver cirrhosis, cholelithiasis, peptic ulcer, stomach cancer, irritable bowel syndrome, gender

3a0oeBaHNs OPTaHOB MUIIIEBAPEHUSI OCTa-
FOTCSI aKTYaJIbHOM TEMOM I U3Y4YEHUS B Ha-
crosiee Bpems. Ha ¢opMupoBanue maHHBIX
Ooe3He BIUSIOT TUTaHUe, 00pa3 )KU3HHM, Ha-
JIYre BPEeTHBIX MPUBBIUEK (CKIIOHHOCTD K YIIO-
TpeOIeHNI0 N30BITOYHOTO KOJTMYECTBA aJIKOTO-
JIs1, KypeHHe), a TaK¥Ke SKOJIOTUS U COITHAIbHBIE
(akropel. OnmHako B OOJIE3HAX IKENYJOYHO-
KHLIEYHOTO TpakTa HEOOXOAMMO YYHUTHIBATDH
u reHuaepHsle ocobeHHocTd. OHU 00ycioB-
JIEHBl Pa3UYUsAMH B aHATOMO-(U3NOIOTHYE-
CKOM CTPOCHHH M TIPOLECCaxX, MPOTEKAIOIINX

B OpraHMu3Me B PA3HBIC IEPUO/IbI )KU3HU. Bax-
HO IIOMHHUTB, YTO OI'POMHYIO POJIb B JAaHHBIX
(hakTOpax UrparoT MOJIOBIC TOPMOHEI.

Lens uccienoBaHus — U3yYUTHh JaHHBIE
HAy4YHOH IUTEepaTyphl, OTpa)karolirue TeHAep-
HbIe 0COOEHHOCTH 3a00JICBaHHI >KEITyIOTHO-
kumeqHoro Tpakta (JKKT).

MarepuaJjbl 1 METOIbI HCCIETOBAHUS

B HUCCICI0BAHUN HCIIOJIB30BaHbl JAaHHBIC
Pa3JIMYHbIX HAYYHBIX CTaTeP'I, OTpaxaromux
TCHACPHLIC OTIIM4YUA B CICAYIOMIUX 3a0oie-
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BaHUAX IUIICBAPUTECIHLHON CHCTEMBI: IaH-
KpeaTuT, LUPpPO3 TEYEHH, KEIYHOKAMEHHAs
Ooe3Hb, SA3BEHHas OOJIe3Hb, paK JKEIyIKa,
CHHIPOM pa3IpakeHHOTO KUIIICUHUKA.

Pe3yJ1bTaTLI HCCIeA0BaAHUA
U UX 00Cy:KIeHHne

OmHUM W3 CaMBIX YacTO BCTPEUAIOIIUXCS
HA HACTOALLMI MOMEHT 3a00JIEBaHUM IIHILE-
BapUTEIHHON CHCTEMBI SIBISETCS MAHKPEATHT.
JlaHHas maToNorHsl pa3BHBACTCS IOCTEICH-
HO, BO3HHMKasg Ha (poHE 3aTpyJHEHHUS OTTOKa
(hepMEHTOB TOKEITYIOYHOM >KeNe3bl, 9TO CO-
MIPOBOXKAAETCS (OPMUPOBAHHEM BOCTIAICHUS
U JICTCHEPaTUBHO-JIUCTPOPUUCCKUX TIpOILIEC-
COB, UCXOIOM KOTOPBIX SIBISETCS HEKPO3 Opra-
Ha. 3a MoCIeTHIe HeCKOIBKO JIECATKOB JIET KO-
JIMYECTBO CITy4aeB XPOHMYECKOTO MMaHKpeaTnuTa
BO3pocio Oonee yeM B 2 pasa. [lomumo 3toro,
W3BECTHO, YTO BO3PACT JIFOACH, ITOIBEP’KEHHBIX
PHUCKY pa3BUTHsI 3TOTrO 3a00JI€BaHUs HANIPOTUR
camswicsa ¢ 50 go 39 net. Taxke BaXXHO OTMe-
TUTh, YTO JIMI[ KCHCKOTO TIOJIa, CTPAJAIONINX
OT JaHHOM IaToJIoruu, crayno Ha 30% Oosblile.
ITo craructuke B Poccum 1uarHo3 XpoHUYECKO-
TO TIAaHKpEeaTHuTa CTaBAT MpUMepHO B 27-50 cimy-
yaeB Ha 100 ThIC. mocTynaromux 00JbHBIX [1].

CymiecTByeT MHOTO PAa3JUYHBIX MpPHU-
YUH pa3BUTHS ITOW OOJIE3HU, CPEelu KOTO-
PBIX MOXXHO BBIJENHUTH Hambosee 3HaYNMBbIE:
JKOJIOTHYECKUH (hakTop, 3m0ymoTpedneHue
CIIUPTHBIMH HAMMUTKAMH, HEMPABHIBHOE ITH-
TaHUC U B IIEJIOM CHIDKEHHUE OOIIETr0 YPOBHS
JKU3HU. AJIKOTOJIBHBIM AHKPEATUT K€ BCTpe-
yaetcs B 80 % ciyuaeB y JtofeH, CTpaJaromux
XpoHUYeCcKoi (hopMOi TaHHOTO 3a00JIeBaHUS.
CymiecTByeT HEMaJo TeOpHil MOBPEKIAOIIe-
o JICHCTBUS aJIKOTOJIs, HO Han00JIee aKTyallb-
HBIMU SABJISIIOTCS ABE. [Ipu nepBoii mopakeHue
AlMHYCOB MOJKEITYI0YHON JKeJIe3bl MPOUCXO-
JIUT TIO IPSIMOMY MEXaHH3MY, T.€. TOKCHYECKOe
BIIUSHAE BO3/CUCTBYET HEMOCPEICTBEHHO
Ha alWHOIUTHEL. DTO OOYyCIIOBIEHO BO3HHK-
HOBCHHEM aHTHOKCHUIAHTHOTO, JHJOILIA3-
MaTHYECKOTO W OKUCIUTEIBHOIO CTpecca,
YTO COMPOBOXKAACTCS HApYIIEHUEM (YHKITUI
JTU30COM, MUTOXOHAPUHN U MIPEXKIEBPEMEHHOM
aKkThBanmen TpuncuHoreHa. (OOpa3oBaHUe
OOJBIIOTO KOIMYECTBA CBOOOMHBIX paJHKa-
JIOB MHUIIUHUPYET MPOIECC PA3BUTHUS HEKPO3a
u rubenp kietok. [Ipu BTOpOoH Teopuu amu-
HYCBHI TOBPEXJIAIOTCS MO ONOCPEIOBAHHOMY
MEXaHW3My: TpH HAPYIICHHH TPOTOKOBOI
CHUCTEMBI B pe3ylbTaTe W3MEHEHHS COCTa-
Ba W CTyIIEHHA CEKpeTa MaHKPEaTHYeCKOTO
coka [2]. B HeM cHmXaeTCsS ypoOBEHb CONIEp-
JaHus OukapOoHaTOB M OejKa JUTOCTATHHA,
KOTOpBIE MPENOTBpaIlaloT 00pa3oBaHUE HE-
PacTBOPHUMBIX OEIKOBO-KaIbIIUEBBIX COEIIU-
HeHnuil. [Ipoucxomaut GpopmupoBaHre KamHeEH
1 3aKymnopka nmpotokos. IIporecc yarmie Bcero

HauMHAeTCS C HauOOoJee MEIKUX MPOTOKOB,
a 3aTeM HapacTarolINM XapaKTepOM BOBIICKa-
I0TCS ¥ OOJiee KpyIIHEIE.

Brimmeoncannpie HapymeHus padOThI Op-
TaHa BBI3BIBAKOT BCCBO3MOXXHBIC KIIMHUYCCKHEC
NpOSIBIICHUsI, Haubolee pacnpoCTpaHEHHBI-
MU CpE€Ar KOTOPBIX SBJISAIOTCA 60.]11) " pBOTA.
BBIIENSIOT HECKONBKO THIOB OOJNE3HEHHBIX
omymeHuii. OHE MOTYT JTHOO OBITH CBS3aHHEI
C TIpueMOM THIIH, Tu00 HeT. boms mpaBocTo-
pOHHETo Xapakrepa (GOpMHpYeTCs TpH TO-
PKEHUU TOJOBKH TOKETYJOYHOH KeJe3bl,
a JICBOCTOPOHHCTO — IIPpHU BOBJICHCHHU B IIPO-
[IeCC XBOCTA MOMXKEIYIOUHO kene3bl. Takxe
OBIBaET NTMCMOTOPHBINA TUM OOJIH, B COYETAaHUHU
C PBOTO¥ HITH 9yBCTBOM TSKECTH.

VY JKEHIINH BBIIICYTIOMSIHYTHIE OOJEBBIE
OIYIICHUS] TPEUMYIICCTBEHHO JIOKAJIU30Ba-
HBI B JIEBOM Moapedepbe, OHU OoJiee CHIIbHBIC
Y TIPOJOIDKUTENLHBIC, COMPOBOXKIAIOTCS OIIY-
IICHHEM TSKECTH W PBOTOH. Y MYKUHH PBOTa
OBIBacT ropaso yarie, 9eM y KeHIIHH, a 00J1b
HalpsIMyI0 CBSI3aHa ¢ IPUEMOM IUIIM. Takxke
HY>XKHO OTMETUTh pa3Hble TPOSBICHUS (all-
peaKknuu Ha alkoroiib. Y Jonei Oosee crap-
IIeTO BO3pacTa Kak 00Jib, TaK U (pari-CHHIPOM
BCTpeYaeTcs pexe, 9eM y MalueHTOB Oolee
MOJIOZIOTO BO3pacTa. A >KEHIIIMHAM, B OTIIHIUE
OT MYXYHH, TpeOyeTcsi ropas3zio MeHbIIee KO-
JINYECTBO yr[OTpe6J'[eHI/IH CIIMPTHBIX HAIIUTKOB
JUTsL IposiBJIeHuUs! (ram-peakumu [1].

K coxanenuto, octpeiii nankpearut (OIT)
TOXKE JOCTATOYHO PACIIPOCTPAHEHHAS TTaTOJIOT U
Ha JaHHBI MOMEHT. OTa 00JIe3Hb MPEIACTABISICT
€000l BOCHajJeHHE TOMKETYIOUHON JKeNe3bl,
COIPOBOXKIAIOIIEECS TUCTpO(UeH JkeNe3ucToi
TKaHH C MOCIIEAYIOMUM HEKpo3oM [3].

B mHacrosimee Bpems OT BBIIICYTIOMSHY-
TOW OOJIE3HH CTpajaeT Bce OOIbIIee KOIUde-
ctBO jdtozeil. [IpuunHbl Yalie BCero Te ke ca-
MBI€, YTO ¥ MPU XPOHUIECKOH popme. OgHAKO
BOXKHO OTMETHTB, YTO (DaKTOpaMu pa3BUTHS
OCTPOI0 AaHKPEATUTa MOT'YT CILYXKUTh TE€HAEP-
HBIE U BO3PACTHBIE 0COOCHHOCTH, 00yCIIOBJICH-
HBIEC pa3INYreM B T€UCHUU (PU3UOIOTHUECKAX
mporeccos [3].

beuta orMedeHa 3aBHCHUMOCTb YacCTOTBI
ciayqaeB OIl ot mecsneB. MIMeHHO B siHBape
OTMEYaeTCsl POCT CllydaeB oOpaieHus B 00Jb-
HUILY. DTO CBS3BIBAIOT C MPa3JHUKAMU, BBITIa-
JAIOIIMMA Ha JOCTaTOYHOE KOJIMYECTBO ITHEH
B siHBape. OCTpBIN MaHKPEaTHUT SBIACTCS pe-
3yJlIBTaTOM YPE3MEPHOTO YIOTPEOICHUS allKo-
oL " I/I36I)ITO‘IHOFO KOJIM4YeCTBa IIHUIIHN CO-
MHHTEJIBHOrO KadyecTna [3].

Taxoke uHTEpeceH GakT 3aBUCUMOCTH pac-
MPOCTPAHEHHOCTH JaHHOW MAaTOJIIOTUU OT BO3-
pacra OompHBIX. CaMBIMH YacCTHIMHU TAIlVICH-
Tamu ObLn Jrogu oT 31 mo 35 net, a Takxke
ot 56 mo 60 net. Ilpu 3TOM € ydeToM Bo3pacTa
OBUIO OTMEYEHO N3MEHEHUE TEHJIEPHOTO COOT-
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HOIIIEHUs OONBbHBIX. B mepBoii kareropuu varie
BCTPEUAIOTCS MIPEACTABUTENN MYXCKOTO I0JIa,
HO YeM CTapllle CTaHOBHWIUCH MAIIMEHTHI, TEM
0oJIBITIe HAYMHA TIpeo0IanaTh KEHCKUH TIOJI.
IIuxu 3aboneBacMocTH B mepuon 31-35 mer
CBSI3BIBAIOT C HECOOJIOIEHHEM IPaBUIBHOTO
MUTaHUS ¥ 30pOBOro 00pasa KHU3HU B LEJIOM.
Otu (pakTopbl NPUBOIAT K BO3HUKHOBCHHIO
OIl. PasButne na"Hoi Oone3Hu B 56-60 jer
(maHHBIN TIEPHO SABIAETCS BTOPHIM ITHKOM 3a-
00JIEBAEMOCTH) aCCOITMUPYIOT CO CTapCHHEM
OpraHu3Ma U JieTeHepaluen >Keje3ucTo TKa-
HU TIOJIKEITYJOUHOM Kene3bl. OCTPhIii MaHKpe-
aTHUT aJIKOTOJIBHOTO TeHEe3a peoliaiacT cpeau
JIUI] MY>KCKOTO TIOJa, OJJHAKO OWILTHApHAS 3TH-
OJIOTHSI 3TOTO 3a00JIEBaHS Yallle pacipocTpa-
HEHa cpeny KeHIIHH [3].

OOmen3BecTHO, UYTO (PYHKIMOHHPOBA-
HHUE TIOJKEIYIOYHOM >KeNe3bl M TNEYCHU Ha-
XOAUTCSA B TECHOM CBSI3M, MPEACTABIAS €IU-
HYI0 QYHKIHOHAJIHHYIO [EIOCTHYIO CHCTEMY.
JlaHHBIE OpTraHBl Pa3BUBAIOTCA W3 OJHOTO
3apOXBIIIEBOTO JIMCTKA, 4TO OOyCIaBIMBAECT
X ONU3KOE aHAaTOMHUYECKOE pPacIOJIOXKeHHE
U €IWHCTBO BEreTaTUBHOW M CIIMHHOMO3TO-
BOW HHHepBaluu. Takxke HYXHO OTMETHUTb,
YTO JUIS OTBEICHHS CEKpPEeTa OHU UMEIOT OJUH
o01uii MPOTOK, a OTTOK BEHO3HOU KPOBH OCY-
HIECTBIISAETCS Yepe3 CUCTEMY BOPOTHOM BEHBI.
ITaronorus meueHu 4acTo MPUBOAHUT K U3MeE-
HEHUAM B TODKETyHOo4YHOU xkene3e. OmHako
TO, KaK MEHSETCS cama IMeYeHb Ha (OHE 3a-
OoJeBaHUI TOMKETyIOYHONW JKee3bl, TOoKa
SBJISIETCSA MAJIOU3YUYEHHBIM [4].

uppo3 revuenun npencrasisieT coooi moiu-
3THOJIOTUYECKOe, XpOHHUYecKoe 3a0oJieBaHME,
XapaKTepHu3yIoleecs: MOCTENEHHBIM Topaxe-
HUEM MapeHXHUMBbI JAaHHOTO OpraHa ¢ Imporpec-
CUPYIOIIUM 3aMellleHueM €€ COeNMMHUTEIbHOM
TKaHbIO. B pesynbrare HapymaeTcst CTPyKTypa
1 cO BpeMeHeM (popMupyeTcs medeHoYHasT He-
JIOCTaTO4HOCTh. [10 MaHHBIM HEKOTOPHIX HC-
CJIEZIOBAHM, Cpely MalMeHTOB, CTPaJaroIInX
OT JAaHHOM WATOJIOTHUH, Yalle BCTPEUYAOTCS
MY>KYMHBI, a TipeoOafaromas Bo3pacTHast Ka-
teropus: ot 41 o 60 net. [maBHON MTPUYMHON
pa3BuTH y 000MX IMOJIOB IMPPO3a MTEYEHH SIB-
nsieTcst ynorpebienue ankoroiss. OmHako IUp-
pO3 aJKOroJbHOTO TeHe3a yallle BCTpedaercs
y sxeHmH. Cpenu My»)4uH npeolliagaeT 1mup-
pO3 IIeYeHU BUPYCHOM 3THONIOTHH [5].

OpmHAM W3 OCIOXKHEHUH JaHHOHM Oone3Hn
MOKHO BBIJICJIATH ACIUT, BO3HUKAIOMINN H3-32
TUTICPTCH3UH TIOPTATHHOW CHUCTEMBI TICUCHHU.
VY JKEHINUH OTEYHO-ACLHUTHYECKUH CHHIPOM
BcTpeuaercss B 1,5 pasa pexe, 4eM y MyxK-
yuH. Bapuko3Hoe pacumpeHue BeH MHUIIEBoaa
Takke 1,5 paza yamie BCTpedaeTcsl y MyXUUH
B 110 CPaBHEHHIO C XeHIIMHaMH. KpoBoreue-
HUE U3 BapUKO3HBIX BEH Pa3BUBACTCA Y JKCH-
LIMH B 3 pa3a pexe, 4eM y My»K4uH [5].
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JpyruM He MeHee TSKENbIM OCIOXHEHH-
€M LUppO3a NECUCHH SIBISETCS HapeHXUMAaTO3-
Hasi KenTyxa, OOYCJIOBJICHHAas HapyIIeHUEM
BHYTPUIIEUEHOYHOTO OOMeHa OwmnupyOunHa.
[ToBbImIeHNe OWMTUPYOWHA B IUIa3ME€ KPOBH
ObUTO BCTpedaeTcs MouTH y 77% TMalueHToB.
VYV OKeHIIMH 3Ha4eHUs JaHHOTO I[OoKa3aTess
B 2,5 pasa BbIIlIe, YeM Y MY>KUHH [5].

[Ipu 1muppo3e TMe4eHu TMPOUCXOTUT Ha-
pyIIeHHe LEJIOCTHOCTH KIIETOK, YTO TIPHBO-
IUT K TIOBBIIICHUIO B TUIa3M€ KPOBH YPOBHS
acnapraraeruaporesassl (ACaT) u ananuHa-
munotpancdepassl (AJlaT). 3HaueHus Tpanc-
aMHHa3 Yy JIUI] >KEHCKOIO Iojla MpU BBIIIEY-
MOMSIHYTOM 3a0olieBaHUM Takke B 1,5 paza
BBIIIIE, YTO CBHJETEIHCTBYET O OONBIIEM IIH-
Tonu3e remarouuToB. [locienHee Takxke moa-
TBEP)KJIAeT TUIIOANLOYMHUHEMHUS (BCIIEICTBUE
HapylIeHUs OMOCUHTETHYEeCKOW (DYHKLUH Tie-
YEHH ), KOTOpasi TO)Ke OOJbLIe pacpocTpaHeHa
Cpenu JUII )KEHCKOTo mona [5].

Kemanokamennas 6one3ns (OKKbB) sBnset-
Cs XOpOIII0 U3y4YeHHOM MaToyioruet Ha JJaHHbIN
MoMmeHT. OTHaKO OHA HE TePSIET CBOCH aKTyallb-
HOCTH B CBA3M C T€M, YTO B TOCJEIHEE BpEMs
¢uxcupyercs ysennuenue yactoTsl JKKb cpe-
TV TTIAIIMEHTOB MOJIOOTO Bo3pacTta. OTMEYeHBI
OTYETIIMBBIE BO3PACTHBIE U TIOJIOBEIE PA3IHIHs
B PacmpoCTpPaHEHHOCTH JaHHOTO 3aboiieBa-
Hus. Cpenm cTpajaomuxX OT BBINIEyKa3aH-
HOH Oone3Hu npeobnagaeT BO3pacTHas IpyIl-
na ot 41 no 60 ner. XKXenmmuusr 6oneror KKb
B 5-6 pa3 yamie, yeM My>k4uHbl. [lomMmuMo 3TO-
To, C BO3PAacTOM BO3pacTaeT 3a00JeBaEMOCTh
aToi maronorueit. [larmentam crapme 70 meT
B 40-50% cimydaeB AHArHOCTUPYIOT KETIHOKA-
MEHHYI0 00J1e3Hb [6].

Haubonee yacto Kk mpuunHaMm BO3HUKHO-
BEHUS y KCHIIWH TaTOJIOTHH KEITYEBBIBOIS-
el CUCTeMBI OTHOCST HECOOIONeHNEe TPUH-
[IUTIOB 3/I0POBOTO MUTAHUS W HCIIOIH30BAaHUE
KOMOMHHPOBAHHBIX OpajbHBIX KOHTpAIler-
THBOB. Tak)Ke YUYHTHIBA€TCS HACIEICTBEH-
HBIA (DaKTOp, KOJIUYECTBO OEPEMEHHOCTEH
Y HCTIOIh30BaHUE BCTIOMOTATEIIBHBIX METOJIOB
OIJIONOTBOpEHUA [6].

JKKb xapakrtepu3yercs oOpa3oBaHHEM
KOHKPEMEHTOB B JKEITYHOM ITY3bIPE U KETIHBIX
IPOTOKaX. XUMUYECKUNA COCTAB XKEJIUU y Ia-
UECHTOB C JAaHHON MaTONOTHEW pPa3IMYHOro
Bo3pacTa M nona HapymeH B 100% cmoyuaes.
YMeHBIIICHNE CONEpKaHUS JKEIYHBIX KHCIOT
B KEITYH MTOCTETIEHHO MTPUBOAUT K BBINTAJICHHUIO
XOJIECTEpPHHA B 0CAJIOK ¥ (JOPMHUPYET MEepPEChHI-
nieHne (MOBBILIEHHE KOHIIEHTPAIUM) >KeITYU
Y BO3pacTaHUE JIUTOTEHHOCTH [6].

Cpenu Bcex OonmbHBIX Hambolee TOABEp-
>keH JKKb uMeHHO JKeHCKUM 1Mo, a TaKxke 3pe-
JBIA ¥ TOXIITON Bo3pacT. CKIIOHHOCTh MOJIO-
JIBIX KEHIIIMH K )KEITYHOMY KaMHEO0pa30BaHHIO
CBS3BIBAIOT C IOBBIIIEHUEM YpPOBHS XoJiecTe-
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puHa. CuuTtaercs, YTO MPUUMHON JAHHBIX ME-
Ta0OIMYECKUX M3MEHEHUI MOXET BBICTYIATh
MTOBBIIIICHHBIN YPOBEHb 3CTPOT€HOB, KOTOPBIH
CTUMYIIUPYET MIEYCHOYHBIE PEIETITOPHI K JIUITO-
poTenHy. B pesynbsrare ycunmBaercsi BCachl-
BaHHUC B KHIICUHUKE XOJICCTEPUHA U CEKPEIIHSI
€ro B kenub. JIuTOoreHHble CBOWCTBA KEI4YU
ropasfio BBINIE Y MAIMEHTOB JKEHCKOTO Toja
Y TAIeHTOB, OTHOCSIINXCS K OoJee crapuieit
BO3pacTHOM rpymme. g >KeHIUMH cTapuie
50 et xemgHOE KaMHeoOpa3oBaHUE CBA3BIBA-
0T CO CHIDKCHUEM JKEITYHOKHUCIIOTHOTO TTyJa,
MOBBIIICHUEM BS3KOCTH U TMOBEPXHOCTHOTO
HATSOKCHHsSI JKen4H. J|OMONHUTENBHO YyCyry-
OJNSIOT CUTYyaIuio Takue (hakTophl, KaK MHO-
JKECTBEHHbIE OEpEeMEHHOCTH, W30BITOYHAS
Macca Teja ¥ HapyIIeHHEe MPUHITAIIOB PaIko-
HAJbHOTO MUTaHU. )i My>KYUH PEIIaoNy0
POJIb B Pa3BUTUU 3TOU MATOJIOTUH UTPAIOT TU-
nonuHamus u otsromiennas o XKKb nacnen-
CTBEHHOCTb [6].

CrnenyromuM pacnupoCTpaHEHHBIM 3a00-
neBaaneM JKKT sBuserca s3BeHHas 00je3HB
(51b), xotopas mpeacTaBisAeT co00i XpoHHUe-
CKOe 3a0oJIieBaHME, BO3HHKAIOIIEE B PE3yJib-
TaTe HApYUICHHUS LEIOCTHOCTH BHYTpPEHHEH
000JIOYKH KeNyIKa W JBEHAIIATHIIEPCTHOM
KHIIKHA [TO]] BIASHAEM Pa3pyIIaloiero BO3AeH-
CTBUS COJISTHOM KHCIIOTHI, TETICHHA FITH JKEITIH.
BoifiensaoT HECKOIbKO (PAKTOPOB pa3BUTHS
JIaHHOW Oone3Hu: BosnekicTBue Helicobacter
pylori (siBnsieTcs BemylMM), COLMANbHBIN
(cTpeccel), TeHETHMYECKWid, HapylICHHWE -
[IEBOTO TOBEICHUWS, BpEAHbIE MPHUBBIYKH
(kypenne, ynoTpebieHHue ajIKorois), BO3Iei-
CTBHC Ha CIU3UCTYIO JICKAPCTBEHHBIX TIpe-
naparoB. OHaKO Cpelu MEPEYUCICHHBIX HET
(bakTopa, CBS3aHHOTO C TOPMOHAJIBHON pery-
JSAIMed, B YaCTHOCTH, TMOJOBBIMH TOPMOHA-
Mu. My»KCKOW TIONI CTpamaeT OT 3TOro 3abo-
neBaHus B 4-7 pas garmie, 4eM XeHCKuih [7].
MyX4uHBI C S3BEHHON OOJIE3HBIO B BO3pacTe,
He npeBsimatoneM 40 Jet, MpakTUIeCKH BCer-
Jla UCTIBITHIBAIOT OOJICBOI CUHAPOM, B OTIHYNE
ot xeHmuH. OTHAKO, €CIIH KEHCKUI BO3pPacT
npesbimaer 40 JeT, 4acToTa BO3HHUKHOBEHUS
JAHHOTO CHHIpPOMAa MEHBIIe, HO AHCIIEIICHYe-
CKHE PacCTPONCTBA, HAMPOTHB, MPOSBIITIOTCS
yaie ¥ MPeUMYIICCTBCHHO MpU 0O0JIEe3HU, JI0-
kanusytomeiics B JIIK [8].

Ponms HacnmencTBeHHOTO (hakTOpa HMeEET
OOJIBIINH BEC, €CIIH ITALIMEHT He nocTur 40-J1eT-
HEro Bo3pacra. Y MYXXYWH HaCJIEICTBEHHYIO
OTATOIEHHOCTh OOHAPY)KHBAIOT dHare. Tak-
JKE HYKHO OTMETHTh, YTO MYXKCKas JIOJIs Ha-
CeJICHUs B OOJbINEH Mepe CTPajacT OT Takoi
3aBUCUMOCTH, KaK KypeHue (B 55-65% ciyua-
€B), TOrJa KaK Ha JIOJNIO XEHCKOW TOJIOBHHBI
B 3TOM ciydae npuxomutcs Bcero 10-20%.
Myxunasl mutagine 40 et gamie yKa3bIBaloT
OTCYTCTBHE Yy HUX CTa0WIILHOTO MHUIIIEBOTO pe-

JKHMMa, a TaKKe yrnoTpeOieHHe OCTPOH U KUp-
HOU MUILY, YTO HEONATOMPHUATHO CKA3bIBACTCS
Ha OpraHu3Me | sBISeTCs (PAaKTOpOM pPa3BUTHS
HACTOSIIETo 3a0o0eBanus [8].

Teuenue BBIMIEYTOMSIHYTOH Ooye3HH 00-
Jee ONarompHsATHOE CPEAH KCHIIMH MOJIOXKE
40 et 1 A3BEHHBIN AePEKT Y HUX €AUHHUYHBIN.
VY MyX4MH HaOJIOAAIOTCS 3a4acTyl0 MHOXe-
CTBEHHEIE S3BBI U B MOJIOZIOM BO3pacTe 0o-
JIe3Hb aCCOIMHPOBAHA C DPO3UBHBIM TacCTPO-
IyoneHUTOM. Takuwe (akTOphl «arpeccum,
kak H. pylori u KucIOTHO-ENTHYECKUI
(akTOp MpPUMEPHO OAMHAKOBO BO3ICHCTBY-
10T Ha MUIIEBaPUTEIbHbIEC OPTaHbl ALlIEHTOB
pasHoro nona [8].

Hawnboree GaronpusaTHoe TeUESHUE SI3BCH-
HOW OOJIE3HHM Yy JKEHIIWH MPEHMYIIECTBEHHO
B MOJIOZIOM BO3pacTe TaK)Ke CBA3aHO C MeECT-
HbIM HEWPO3HIOKPUHHBIM CTaTycoMm. Bax-
HYI0 pOJb B 3TOM INPOLIECCE UTPAIOT MOJIOBHIE
TOPMOHBI, BBI3BIBAIOIINE PA3INIHOE TEUCHUE
0ore3Hu y keHIWH M MyxunH. Ho mpm mo-
criokeHnn 40-JETHETO BO3pacTa JIOKATbHBIN
HENPOIHIOKPUHHBEIN (HaKTOp MepecTaeT UMETh
BAKHOE 3HAYCHHE B KIMHUYECKOH KapTUHE
S3BEHHOU OOJIE3HU Y JIMI JKEHCKOTO M MYX-
ckoro moma. Takxke HEOOXOAMMO OTMETHUTH,
YTO B CIM3UCTON 00omouke xemyaka npu b
MIPOUCXOAST IPOLECCH M3MEHEHHUS JKCIpec-
CHU PELENTOPOB CTEPOUJHBIX TOPMOHOB.
JlaHHBIC HAPYIIEHNS XapaKTePH3YIOTCS MOBBI-
HIEHUEM y MY>KYHUH 3KCIPECCHH PELENTOpPOB
aHJPOTEHOB, a y KEHIIMH — CHUXCHHE JKC-
MIPECCHH PEIIETITOPOB JIJIsl ACTPOTEHOB U TPO-
TeCTepOHa B COBOKYIMHOCTH C YBEITHYECHHUEM
JUISL aHAPOTEHOB. DTO HETaTMBHO OTpa)kaeTcs
Ha JUINTENTLHOCTH pyOuLeBanus s3B [8].

[lonoBble  OTIMYMS ~ TPOCIECIKUBAIOTCS
Y TIPY OHKOJIOTHYECKOM TMaToJIOTHH, 3a00IeBa-
€MOCTh KOTOPOH BO3PACTAET C KAYKIABIM TOIOM.
[IpumepoM MOXKET BBICTYIHTH pakK JKEIyIKa,
MOAHSBIIMKCS TI0 YacTOT€ BCTPEYACMOCTH
CpeAM 3JI0KAUYeCTBEHHBIX OOJe3HeH B MHPO-
BOM cratucTHKe Ha 5 mecTo [9]. ¥V MyxuuH
JTaHHAasI TATOJIOTHUS BCTpeUyaeTcs B 2 pa3a varie,
yem y >xkeHmuH [10]. Yem sxe oOycrioBieHa
Takas pasHuWIa B 3abomeBaemoctu? Jlromw,
BEIyIIHE 3J0pPOBBIA 00pa3, Oe3yCIIOBHO Ha-
XOIATCS B MeHbLIeW rpymme pucka. OmHako
MYXYHMHBI [10 CPAaBHEHHUIO C KCHLIIMHAMH Yalle
KypAT, 3J0YMOTPEOISIOT ajJKOrolieM W He CO-
OITIONaroT IMpaBmIIa 30POBOTO MUTAHUS: YIIO-
TPeOISIIOT B TMHILy MHOTO JKapeHHOTO Msica
U pBIOBI MIPH OTCYTCTBUH B paIMiOHE JIOCTa-
TOYHOTO KOJHWYeCTBa (PYKTOB, OBOILEH U BU-
TaMUHOB. B pe3synsrare Hapymiaercss oOMeH
BEIIECTB, YTO MPOBOLMPYET M3OBITOYHOE Ha-
KOTUICHHE MAacCHl Tena. JlaHHbIi dhakTop Haxo-
JTUTCS BO B3aUMOCBSI3U ¢ HH(pUImpoBanuem H.
pylori. [Ipu 3apaxkeHHH 3TUM MHKpPOOPTaHU3-
MOM CHHIKAeTCsl ypOBEHbB JIENTHHA — TOPMOHA,
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KOTOpBIM MOAaBIseT anmneTuT. B mpoTtuBoBec
3TOMY BO3pacTaeT T'PENUH, CTUMYIHPYIOLIUI
ynotpeomsats numry. Takxke H. pylori cioco6-
CTBYET DPa3BUTHIO aTpo(UUECKOro TracTpuTa,
TIOJTUTIOB, SI3BEHHOU 00JIE3HU, KOTOPBIE Y MYK-
YWH MPOTEKalT Oonee Tsokeno. CreacTBuem
BBIIIEYITOMSHYTOT'O ABJISIETCS BO3pacTaHue pu-
CKa BOZHMKHOBeHHUs paka [10].

HeobxomuMo OTMETHTH, YTO y MYXYUH
CHUHTE3UPOBAHUE NPOBOCHATIUTEIBHBIX LH-
TOKHHOB TPOUCXOOUT OoJiee aKTHUBHO, YeM
y xkeHImuH. Ha 3ToM QoHe MOXEeT BO3HUKATh
XpOHMUYECKOE BocnajgeHue. MIMMyHHBIN OT-
BET Y JIMI )KEHCKOTO U MY’CKOIO I0JIa Tak-
K€ OTIMYAETCs, YTO CBA3BIBAIOT C MOJOBBIMU
ropmoHamu. BozaeiictBue nporectepona P4,
actpanuona E2, Tecrocrepona T4 co cBonmu
pelenTopaMu 3amyckaeT aKTHBALMIO T€HHOH
JKCIPECCUU [IUTOKUHOB, POCTOBBIX (HaKTOPOB
1 OeNKOB, KOTOPBIE, B CBOIO OYEePEb, BbI3bIBA-
0T aKTUBAIUIO HEUTpo(uiIoB, Makpodaros,
T- n B-nmumdouutoB. DcTpaanon MOIyTH-
PYET, a MPOTreCTEPOH U TECTOCTEPOH, HAIPO-
THB, KaK aHTarOHUCTHI, YTHETAIOT UMMYHHBIHN
OTBET em€ Ha pPaHHMX CTAJUAX pPa3BUTHS
nHpekuu. Takxke HEIb3ss UCKIIOYHUTHh U Ha-
CJIEACTBEHHYIO IPEIPACIIONOKEHHOCTD B pa3-
BHTHH paKa >KeIyaKa, 0COOEHHO IS TalueH-
TOB MykcKkoro moja [10].

HecmoTpst Ha BBICOKMII pUCK BO3HHKHO-
BeHHs 3a00JieBaHUS, CMEPTHOCTH OT 3JI0Ka-
YECTBEHHOT'0 HOBOOOPA30BaHUS HAMPAMYIO
3aBUCUT OT CPOKOB JUATHOCTUKH, IPABUIBHO-
IO U CBOEBPEMEHHOIO JICYEHUS] U KOMIIETEHT-
HOCTU Bpaya, YTO MOXKET 3HAYUTEJIbHO CHU-
3UTh BO3MO)KHOCTh BOBHHKHOBEHHE PElHINBa
Y CIIACTH ’KU3Hb Y€JIOBEKa HE3aBHCHMO OT €r0
10J1a WJIM BO3pacTa.

3arparuBas 3a001eBaHUS MUIIEBAPUTEINb-
HOTO TPaKTa, HY>KHO OTMETHUTb, YTO >KEHIIHU-
HBI "alle CKJIOHHBI K TaKUM 3a00JIeBaHUSM,
KaK CHHIPOM pa3apak€HHOTO KHIIEYHHKA
(CPK), ¢yHKOMOHANBHBIE 3aloOpbl U MeTe-
opusM. Cpenu nuI KEHCKOTO I0JIa JTaHHBIE
OonesHu BcTpedarorcss B 1,7-2,6 pa3 ugarie,
4YeM y MYX4YHUH. ITO 00YCIOBIEHO CIIOKHBIM
aHATOMO-(PH3NOIOTHYECKIM CTPOCHHUEM KH-
IIEYHUKA U ero (pyHKIMOHUPOBAHHUEM B pa3-
Hble Nepuo/Ibl XKU3HU. bolble yeM y MmoyioBu-
HBI JKCHIIUH KUIIEYHUK OMYCKAETCS B IOJOCTh
Ta3a, WMeeT Oollee W3BHIINCTOE CTPOEHUE
Y JOTIOJIHUTEIbHBIE U3TUOBI, YTO YMEHBIIAET
CKOPOCTH MOTOpHUKH [11].

Kureunbsie CHHIPOMEI CBS3BIBAIOT C (a3a-
MU MEHCTPYaJbHOTO LHMKJA KeHIIWHBL. [lpu-
MEpOM MOTYT SABJISITHCS 3allOphl BO Bpems Oe-
PEMEHHOCTU WM B IMOCJIEPONOBOM MEPUOAC.
[Ipn HacTymieHUM OEPEMEHHOCTH MPOUCXO-
JUT CTPEMUTEIBHBIM POCT YPOBHSI Iporecre-
pOHa U pelakCHHa, KOTOPBIE BIUSIIOT Ha TOHYC
aaKod Myckynarypel. IloMumo mMuomerpus
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MaTKH, OCJA0NSACTCS TOHYC TIAIAKUX MBIIII]
BCET0 JKEIYJOYHO-KHIIICYHOTO TPAKTa, a IOPOr
YYBCTBUTENFHOCTH K PAa3IUYHBIM CTHUMYJIAM
noBelaeTcs. KieTkaMu KUILIEYHOH CTEHKHU
CHUHTE3UPYIOTCSI TOPMOHBI — MOTHIIMH, TacTpo-
HMHTEPCTUIIMABHBIA TOPMOH, BIHSFOIINE HAa MO-
topuky JKKT, ogHako Bo BpeMs 6epeMeHHOCTH
WX KOHIIEHTpanus cHrkaercs [11].

OmnpeneneHHy0 pollb B UBMEHEHUSIX (PyHK-
nuonupoBanust KKT wurparT 5SCTpOreHsl,
T0J] BIIMSIHAEM KOTOPBIX B PE3yNbTaTe IMacCUB-
HOTO TPAHCTIOPTA HOHBI HATPHS 00CCIICUUBAIOT
a0CcopOIUIO BOJBI B KAHAJIBI[BI TOJICTON KUIIIKU
IpU y4acTHH 0coOoro Oenka, pacroioKeHHO-
TO Ha anuKaabHOW yacTh MemOpansl — NHE3.
Uem Oonbllie cpok OEpEeMEHHOCTH, TEM BBIIIES
YPOBEHb IMPOTEHHA, TTIOATOMY abCcOpOIIHS BOIBI
Bo3pacTaeT. KanoBble Macchl TEpSIIOT 00BEM,
WX IJIOTHOCTH MOBBINIAETCS, & PUCK BO3HHK-
HOBEHHsI 3alopoB pacTeT. B mocnepomoBom
nepruoJie TPUOABISAIOTCS U JIPyTHe TPUIHHEL.
PasBuBaercs cmaboCTh MBI TPOMEXHOCTH
1 TIepeTHeH OPIOITHON CTEHKH, a TAKKE CHIDKA-
eTCsl aHaJIbHas YyBCTBUTEIBHOCTH. HecbOanan-
CUPOBAHHOE MUTAHUE KCHITUHBI U HEJIOCTATOK
MUIIEBBIX BOJIOKOH TaKXe CIIOCOOCTBYIOT (hop-
MHUPOBAaHUIO PHUCKA PACCTPOWCTB IHIIEBape-
HUs1. VI3MEeHEeHHBIH TOpMOHAIBHBIN (DOH | TICH-
XOJIOTHYECKUN (haKTOp BHOCAT CBOH BKJIA.
ITpumepoM MoKeT ObITh OOSI3HB HATY>KUBaHUS
win crpax Oomu. Ilpuem HEKOTOPBIX JieKap-
CTBEHHBIX CPEJICTB (CIa3MOJUTHKH, 00€300-
JMUBAIONINE) MOXKET UMETh CBOU HETPHUSATHBIE
mo6ounbIe 3G dekToI [11].

B mocnemnme roapl MOSBUIIHMCH ITyOnnKa-
IIUY, B KOTOPBIX YKa3bIBAIOT HA MPSIMYIO CBS3b
MUKPO]IOPBI KETYTOUHO-KHIIIEYHOTO TPaKTa
u Braranumia. KyiaerypanbHble OCOOCHHOCTH
PEKTANBHBIX W BIATAIUIIHBIX ITAMMOB HMeE-
10T OompezeNneHHble cxonctra. [Ipeqnomnaraior,
YTO KOJIOHHM MOTYT OKa3bIBaTh HEMOCPE-
CTBEHHOE BIIMSHUE NPyl Ha JApyra, a TakKe
Ha TOPMOHAIBHYIO PETYISUI0, 00eCIeYnBalo-
IIyI0Cs IMEHHO ITOJIOBBIMU ropMoHamu. Koria
ACTPOTEHBI TIOMAJAIOT B MEYEHb s 00e3Bpe-
JKUBAHUSI, OHU CBSA3BIBAIOTCS C TIIFOKYPOHOBOM
KHCJIOTOW W Jjayiee MOCTYHaroT B KUIICYHHK.
OtnenbHBle BUIBI OakTepuii, OOUTAIOIIUX
B TOJICTOM KHIIIEUHUKE, BBIICISIOT (DePMEHT —
B-rroKypoHHa3y, KOTOPBIM pa3pbIBacT He-
MPOYHYIO CBS3b MEXIY TOPMOHOM M KHCIIO-
TO. DcTporeH peabcopOupyeTcst 0OpaTHO,
gTo (popmupyeT mucOanmaHc B TOPMOHAITBHOMN
CHCTEME U YBEIMYUBAECT BOZMOXXHOCTH Pa3BU-
THS OHKOJIOTHH B ’KEHCKOM opranmsme [11].

IIpu CPK pa3BuBaercs (QyHKIIMOHAIBHOE
HapyIlIeHHUEe TOJCTOTO KHINEYHUKA, MPHUBO-
Jsmee K abJJOMUHANBHON OONH, OIIyIIEHUIO
nucKkoMdopTa U COTPOBOXKIAIOIIEEC qruapeeit
WM 3arnopoM. Berencteue Toro, 4to jJaHHas
MaToJOTHsl paclpocTpaHeHa OombIle Cpeau

EUROPEAN JOURNAL OF NATURAL HISTORY Ne2, 2022



70

JIMI JKEHCKOTO T0Ja, OBUIO BBICKa3aHO MHe-
HHUE, YTO NMPUYMHOM TAaKUX PE3yJAbTaTOB CTa-
70 Oonee wactoe oOpalleHHE >KEHIIUH B Jie-
4yeOHbIE YUPEKACHUS, B OTIMYHE OT MY>KUMH.
JlaHHBIE pe3ynbTaThl MEHSAIOTCS B 3aBHCUMO-
CTH OT PErHOHOB TPOBOJUMBIX HCCIIE0Ba-
HUH, YTO CBA3BIBAIOT C BIIHMSHUE KYJIBTYPHBIX
0COOEHHOCTEH.

Takke XEHIIMHBI, B OTIMYHE OT MYX-
YHMH, Yalle >KaIylTCcs Ha YyBCTBO paclu-
paHMs, B3OyTHE JKUBOTAa, Aa0JOMHUHAIBHYIO
00b W TBEpAbIl WM OBEYHIl CTYyJA HpPU BHI-
1IeyKa3aHHOM 3a00j1eBaHNH. Y MYKYMH Yalle
Berpeuaercss CPK ¢ mpeobnananuem auapew,
B TO BpeMsl KaK KEHIIMHBI Yalle CTPaaaoT 3a-
nopamu. [ToMnmo 3TOrO, y MEHIUMH CHHAPOM
Pa3Apa)KeHHOTO KHIIEYHHUKA IIPOTEKaeT B 00-
nee Tshkenod Qopme. JleueHue paznUUHBIMU
JIEKapCTBEHHBIMH NpenaparaMy U ICUXoTepa-
IUsl KEHIIWH C JaHHBIM CHHIPOMOM (GOpMHU-
PYET OTIIMYHYIO 110 CPAaBHEHHUIO ¢ MY>KUMHAMU
OTBETHYIO peakuuto [12].

IIpenmnonaraercsi, 4YTO MEHCTPYaJIbHBIN
[UKJI CIIOCOOCH BIMSATh HA CHUMIITOMATHKY
CPK. Takxe paccmarpuBaeTcs B3aHMOCBS3b
TOPMOHOB SIMYHUKOB, CIIOCOOHBIX BO3ICHUCTBO-
BaTh Ha BUCLIEPAJIbHYIO O0JIEBYIO UyBCTBUTEIIb-
HOCTb, (DYHKIIHIO TOJICTOTO KHILIEYHUKA U Tede-
HHE BBIIIEYIIOMAHYTOM Maroyioruu. Bo Bpems
MeHcTpyatuit B 40-60% ciydaeB MpOUCXOTUT
YCUJICHUE CJEAYIOUIMX CHUMIITOMOB: B3IyTHE
KHUBOTA, >KUAKHHA CTY1 WIM 3amop, abmoMu-
HaJlbHbIE OONMM W Apyrue cumnrtombl. VHTEH-
CHUBHOCTD € OOJICBBIX CUMIITOMOB CBSI3bIBAIOT
C YPOBHEM IIPOIreCTEPOHA, KOTOPbIM CHUXKAET-
csl BO BpeMsi MeHCTpyarwmii [12].

OTMe4aroTcst TeHIepHBIC Pa3Iuyus B KOJIH-
YEeCTBE TYUHBIX KJIETOK B CIM3UCTON 000I0UKe
torncroro kumeynuka npu CPK. ITomumo 3to-
I'0, YPOBEHb 3CTPOI'€HOB U IIPOreCTEPOHA BIIU-
€T Ha CEKPETUPYIOUIYI0 (DYHKLUIO TYYHBIX
Kietok [12].

K coxanenuto, Ha JaHHBI MOMEHT HE TIPO-
BEACHO JOCTATOYHOE KOJINYECTBO KPYITHBIX HC-
CJICZIOBaHUH, U3YYaIOIINX T€HIEPHBIE 0COOEH-
HOCTU CHHIPOMA Pa3pakeHHOTO KHUIIEYHHKA.
JlaHHBIX, MONTBEp)KIAIOIUX OOJee TsKEIbIe
CHUMIITOMBI JJaHHOTO 3200JIeBaHUS Y KEHIIWH,
YeM y MYKYWH, [TOKa Majio. DTO MOXET MpH-
BECTH K MEPEOLIEHKE POJIH MEHCTPYaJbHOrO
nuKia. bonbias yacTe uccienoBanuil mo B3a-
HUMOCBS3U (pa3 MEHCTPYaJIbHOTO IIMKJIA U CHM-
ntomoB CPK ocHoBbIBanach TOIbKO Ha cOO-
pe anamue3a. Ha manHbIli MOMEHT TpeOyeTcs

0oJIbIlle UCCIICNOBAHMI JAHHOTO 3a00JIeBaHUS
C OILICHMBAHHEM YPOBHS 3CTPOTCHOB, MpOTe-
CTEpOHA, a TaKXKe HCIIOJIb30BaHUEM HaOOpOB
Ut oTipeneieHnus oByisuH. [lommmo 3Toro,
HEOOXOIMMO TIPOBOIUTH CXKETHEBHBIA IIPO-
CIICKTUBHBINA aHAJIN3 CUMITTOMOB [12].

3aKjIIoueHue

N3yuyeHne TONOBBIX OCOOEHHOCTEH Maro-
JIOTUM OPTraHOB MHUIICBApEHUS OyIeT Croco0-
CTBOBATh YIYYIICHUIO JTHATHOCTHKH, JICUCHHUS
U MPOMUITAKTUKU BBIIICYKA3aHHBIX OONE3HEH
B OymyIieM.
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UCKYCCTBEHHBIY UHTEJIJIEKT. IEPCIHEKTHUBBI PA3BUTHA

Maxkapos U. /., [1anos A.B.
MUPDA — Poccuiickuii mexnonozuveckuii yHueepcumem, Mockaa,
e-mail: ivan-makarov244@rambler.ru, actuall243@yandex.ru

B crarbe paccmarpuBaeTcs npobiaema co3gaHus HCKyccTBeHHOro uHTeiiekra (M) ¢ Touky 3peHust meperek-
TUBBI pa3BuTHsA. Onucanbl ocHOBoMNoJaratomue ujaen cosnanus M. IpuBonsTes apryMeHThl, NOATBEPXKAAIOIINE
THIOTE3Y, COIIACHO KOTOPOH mepcrextyBa pa3sutis MU npusnekaetT ocoboe BHUMaHUE B HAYYHOM IIPOCTPAHCTBE.
IIpoBoautcs ananus Bausuus MU Ha pa3BuTue dyenoBeuecTBa. AHAIN3 OCHOBAH Ha ABYX AMAaMETPAIbHO MPOTHBO-
MOJIOXKHBIX CLEHAPUSAX PAa3BUTHS B3auMOOTHoIeHUI I 1 yenoBeka — O3UTUBHOIO U JieCTPpyKTHBHOTO. [TpuBOsT-
CsI IPUMEPHI IECTPYKTUBHOTO MOBEAEHUS HCKYyCCTBEHHOTO HHTEIUIEKTA B YCJIOBHSX €T0 KU3HU B 00IIECTBE, U €r0
MO3UTUBHOTO BIMSHUS HA YENOBEUECKYIO pPyTHHY. OIpeneneHsl OCHOBHBIC HANPABICHUS JAIbHEHINETO PAa3BUTHA
MU, ocHOBHOI BEKTOP KOTOPBIX HampasiieH Ha camopa3sute MU. 3arparusaercst BOnpoc HE0OX0AMMOCTH OIpesie-
JIeHHs! IOIYCTHMBIX IpaHuI Bo3MokHOCTel I k M3MEeHEHHUIO 6a30BBIX IapaMeTPOB, 3aI0)KEHHBIX B €T0 CHCTEME.
PaccmarpuBarorcst npumeps BHenpenns U B paznuunbie cdepbl 5JKOHOMUYECKOIt AesiTenbHocTH. [lomuepkuBaercst
AKTYaJbHOCTB JAHHOI TEMBI B peaausaxX NI0OANH3aLMH, TeHICHINI Pa3BUTHSI MUPOBOH IKOHOMHUKH, CTPEMHUTENBHOM
nH(OpPMATH3aUK COBPEMEHHOIO O0IeCcTBa. 3aTparuBaeTcsi BOIPOC CO3AAaHMS HOBOI mapaiurmsl passutus VU,
a TaKxKe poib YeloBeka B Heil. IIpencTaBiaeHbl OCHOBHBIC OOIACTH MPUMEHEHHUS CUCTEM HCKYCCTBEHHOTO HHTEIN-
JIEKTa, JJaHbl KOJIMYECTBEHHbIE OLIEHKH. TaKske ObLIN IPUBEICHBI JAIbHEHIIINE TPOTHO3bI PA3BUTHS KOMITBIOTEPHOH
CHCTEMEBI B COBPEMEHHOM MHpPE HHHOBAIHH.

KuioueBbie ciioBa: l/lCKyCCTBeHHbIﬁ HHTEJJIEKT, HHHOBALIMH, pOﬁOT, MalldHA, NePCIHECKTUBBI PAa3BUTHUHA

ARTIFICIAL INTELLIGENCE. DEVELOPMENT PROSPECTS

Makarov I.D., Panov A.V.
MIREA — Russian Technological University, Moscow,
e-mail: ivan-makarov244@rambler.ru, actuall243@yandex.ru

The article deals with the problem of creating artificial intelligence (Al) from the point of view of develop-
ment prospects. The main areas of application of artificial intelligence systems are presented. The analysis of the
influence of Al on the development of mankind is carried out. The analysis is based on two diametrically opposed
scenarios for the development of the relationship between Al and humans — positive and destructive. Examples of
destructive behavior of artificial intelligence in the conditions of its life in society and its positive impact on human
routine are given. The main directions for the further development of Al are determined, the main vector of which is
the self-development of Al The issue of the need to determine the allowable limits of Al capabilities to change the
basic parameters inherent in its system is touched upon. Examples of the implementation of Al in various areas of
economic activity are considered. The relevance of this topic in the realities of globalization, trends in the develop-
ment of the world economy, the rapid informatization of modern society is emphasized. The issue of creating a new
paradigm for the development of Al, as well as the role of man in it, is touched upon. The main areas of application
of artificial intelligence systems are presented, quantitative estimates are given. Further forecasts of the development

of the computer system in the modern world of innovations were also presented.

Keywords: artificial intelligence, innovation, robot, machine, development prospects

TepmuH «VCKYCCTBEHHBIH HMHTEJICKT
chopmupoBaics emé B 1956 romy Ha OIHOM
u3 cemuHapoB CT3H(OPICKOrO YHUBEpCUTE-
Ta, KOTJa pedb 3aluia 0 MalluHe, CrerudpuKa
KOTOPOM 3aKJII0YaIach B BBIOJHEHUH JIOTHYE-
CKHX, a HE MaTeMaTUYECKUX 3a1a4.

Nnes coznanus N nosBuiace U3 cTpem-
JIEHU! IOHATh YCTPONCTBO CHUCTEMBI YENO-
BEUECKOIO0 MO3ra. YUEHble HCXOIUIU U3 TeX
yOexIeHull, 4To 00N OTIENBEHO B3SITHII
MEXaHU3M MO3TOBOM CUCTEMBI MOKHO OIHUCATh
sI3BIKOM (P W caenarh paboTy MPOILECCOB
MAIIMHEI TT0 aHAJIOTHU PaboTHl MO3ra YeJoBe-
Ka. B HemaBHEe BpeMs OBUIO clieTIaHO HECKOIb-
KO B&KHBIX OTKPBITHH B OONACTH TEXHOJIOTHI
WU u cBA3aHHBIX C HUMH aJITOPUTMOB.

[lepBrie uccnemoBanust B obmactu MU
ObUIH HamNpaBJICHBl Ha pEIIeHHe MpodIeM
1 pa3pabOTKy CHCTEM CHMBOJBHBIX BBIUHCIIE-

Huid. B 60-x romax aMepuKaHCKHE BOCHHEIC
Hadamu o0y4aTh KOMITBIOTEPH UMHUTHPOBATH
MBICIIUTETIFHYIO  JICSITEIbHOCTh  YEJIOBEKA.
B 70-x romax VYmpasieHHe NEpCHEKTUBHBIX
HCCIeI0BaTeNIbCKUX MPOEKTOB MUHHCTEPCTBA
ob6oponsl CIIA (DARPA) BemomHumo psng
MIPOEKTOB 1O CO3JaHUI0 BUPTYyAJIbHBIX YJIHY-
HBIX KapT. B 2003 rogy 3a105ro 10 MOSBICHIS
rOJIOCOBBIX MOMOIIHUKOB Siri 1 Alexa crenu-
amuctaM DARPA ynanocek co3nats MHTEIIEK-
TyaJIbHBIX JTUYHBIX TOMOIIHUKOB [1].

JlanHbIe pabOTHI CTaTM OCHOBOM /IS TPHH-
IIUTIOB aBTOMATH3aIMH U (POpPMaIbHON JTOTHKH
pacCyXIeHHUH, KOTOPBIC HCITONIB3YIOTCS B CO-
BPEMEHHBIX KOMIIBIOTEPAX, B YACTHOCTHU, B CU-
cTeMax A MOAACPKKU TPUHATUS pElICHUI
U YMHBIX MOUCKOBBIX CHUCTEMAaX, MPU3BAHHBIX
JOTIOJHSATH U IPUYMHOXXATh BO3MOXXHOCTH 4e-
moBeka [1,2].
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MortuBanust passutus TexHonoruit NN
COCTOMT B TOM, YTO 3a/Jadd, 3aBHUCAIINE
OT MHOXECTBA MTEPEMEHHBIX (aKTOPOB, TPeOy-
IOT OY€Hb CIIOKHBIX PEIIeHUH, KOTOPBIE TPYI-
HbI K IOHUMAaHUIO U CIIOKHO alTOPHTMHU3HPY-
IOTCSl BpYYHYIO.

Baxxnyro ponb UrpaeT yBeIUYHBAIOILIEECS
KOJIMYECTBO JOCTYMHBIX At oOyuenust W
0OBIINX BEIOOPOK Pa3HOOOPA3HBIX TAHHBIX.

ITepcnextuBa paszButua MU mpusnekaet
0ocoboe BHUMAaHHE B HAy9HOM IPOCTPAHCTBE,
MIOCKOJIbKY, Ha JAHHBI MOMEHT, KOMIIbIOTEp-
Hasg CUCTeMa HMeeT IIMPOKOe IPUMEHEHHe
B JKM3HH, NPUHMMAs 3a HAC OIpeicicHHbIE
pelIeHus1, BBITIONHSS TBOPYECKYIO0 padoTy, co-
BepIlasi MaTeMaTHIeCKHe Pacy€Thl, TeHEPUPYs
COOCTBEHHBIE TPABWIIBHBIE OTYETHI IO pas-
JUYHBIM cdepaM JIeATeNbHOCTH, TSI KOTOPBIX
mporpaMma Obljia co3/aHa.

Henbro uccienoBaHus SBIAETCA aHAIU3
TeHaeHuud pasButus MM B coBpeMEHHOM
MHpE W BBISBIIEHHE TEPCIEKTHBHBIX HaIpaB-
JIEHUM JIJIs1 €r0 JJaJbHEeUIIero pa3BUTHSL.

MarepuaJibl U METOAbI HCCJIEJOBAHUS

B ocHoBy mccienoBanus Bouuin paboThl
POCCHICKHX U 3apyOeKHBIX yUSHBIX B 00JIaCTH
“H(OPMAIIMOHHBIX TEXHOJIOTUH W U3ydYeHUS
HUCKYCCTBEHHOI'O HHTEJUIEKTa, OMNBIT OTeue-
cTBeHHBIX KommaHuit SAHnexc u [TAO «Coep-
OaHK», a TaKkke pa3paboTKh 3apyOeKHBIX
KOMIIAHMM M OpraHusanuii, takux kak IBM
u NASA.

Pe3ynbTarhl uceneq0BaHus
U UX o0cy:KIeHne

VYpoBens coBpemeHHOro pa3Butusi MU
CIIOZIBUT HA BBIJIBUKEHHE OOIIIECTBOM TUIIOTE3
Y OIpEeNeNeHHBIX HJeH OTHOCUTENHHO Mep-
CHEeKTHB pa3BuTHs MammH. C OXHOW CTOpO-
HBI — JIECTPYKTUBHOTO, a C JPYTOi — MO3UTHB-
HOTO, OIIPEACTIAIONIETo X Oyayiiee, Kak camoe
Jdydmiee sl denoBedecTBa. JlecTpyKTHBHOE
noBeneHue MM ObLIO JaBHO TIpenCTaBICHO
B kmHeMatorpade, rme poOOTHI, JOCTHTHYB
(haHTaCTHUECKUX HHTEIUIEKTYILHBIX BEPIIINH,
NPOTUBOCTOSIT CBOMM «CO3aTeNsIM», YHHUUTO-
*Kas ux [3].

['mnoTre3a OeCTPYKTUBHOTO IOBEIOCHUS
NN roBopUT O CyIIECTBOBAHHH Y CUCTEMEI
cosHanusa. OpHako, Onaromaps CO3HAHMIO,
IpH OOIIEHWH POOOTa C YEIOBEKOM, YEJIOBEK
HE CMOXKET OINPEIeNUTh, YTO C HUM 00IIaeTCs
HCKYCCTBEHHBIH HHTEIUICKT.

N3yuenne Bonpoca o Hanmnuuu y MU co-
3HaHHS WMEET JOBOJIEHO TIIyOOKHE KOpPHHU
W CBSI3aHO C TPOTHBOPEYMBBIMU TOHATHUSIMH
Iyajan3Ma U MaTeprainu3ma.

C TOuKH 3peHHusi Ayallu3Ma MBICTb HENb-
351 Ha3BaThb MaTepUalbHOM, IOCKOJIBKY OHa

HE MMEeT HHMKAaKUX MaTepHaJbHBIX CBOMCTB.
OpHako, ¢ TOUKM 3pEHUs MaTepuaan3Ma, pas-
YM MOKHO OOBSICHUTH C IOMOIIBIO (hu3nye-
CKHUX NOHATHH, uT0 naét M BO3MOKHOCTE 00-
pectu pa3ym [3].

OpHako, Ha MpUMepax HEraTUBHOTO OTIbITa
3aaeiictBoBanus MU, MOXHO MPUNUTH K BBIBO-
Iy, 4TO MCIIOJIb30BAaHUS MAIIMH B CEPhE3HBIX
CUTyallUsIX 4YPeBaTO HETaTUBHBIMH IOCIEN-
CTBHSIMH, TIOCKOJIBKY HWCKYCCTBEHHBIH MWH-
TEJUIEKT UMEET P OIIHOOK B CHCTEME H, 3a-
YacTylo, crnocobeH MpPUBECTH K KaracTpode.
KoHkpeTHBII TOMY puMep — CUTyalus, KOTo-
pas npounsomua 18 mapra 2018 roga, xorna aB-
TOHOMHBIN KpoccoBep comn Uieitn Xepsbepr
Ha ckopocTH 60 KM/4, TTOCie 4ero >KeHITMHA
CKOHYAJIaCh B OopHUIIE [4].

Hecmotps Ha BCIO ce€pbE3HOCTD, TAKUE CH-
Tyalldd €IWHWYHBI M OTHOCSTCS, B Oonblieit
CTENEHH, K OJKCIEPUMEHTaM, HE CBA3aHHBIM
C TIPUBBIYHBIM [IPUMEHEHHEM HCKYCCTBEHHOTO
WHTEIICKTA B IIOBCEIHEBHOM M3HU. Pazpabot-
YUKH CUCTEMBI YAETSIOT 0coboe BHMManune NI
KaK CUCTeMe, CTIOCOOHOM PUHUMATH PELICHHS,
n30aBIsis TakuM 00pa3oM uesoBeKa OT PyTHH-
HBIX JI€JT, 3aHUMAIOIIX MHOTO BPEMEHH U CHIL

JupexTop Mo pacnpoCTpaHEHHIO TEXHO-
moruit Samexca ['puropuii bakyHOB cooOmIHIT
0 TOM, YTO B JaJbHEUIIIEM TPUHATHE MAILIUHON
HE CJIMIIKOM MHTEIJICKTya bHBIX pelieHui Oy-
JIeT JOBEJIEHO 10 aBTOMAaTH3Ma, YTO TOBOPUT
o Bo3MoxHocTax MU camooOyuarbesi, Omaro-
Japsi pa3BUTHIO HEHPOHHOW CETH, alTOPUTMOB
00ydJeHHUS uepe3 pa3IndHbIe TOTIOTHEHUS [5].

B mepcriektuBe caM00OydeHHUsI MOCIEN0-
BaTeJieM TaKHX acleKTOB MBIIIJIEHNUS KaK aHa-
JM3, CHHTE3, CPAaBHEHUE, CTAHET peQIIeKCHS.
W, koHEe4HO, BCE 3TH BEIIH SIBJIAETCS KIIIOUEBbI-
MH COCTaBJISIOIUMH CO3HAHHS U OCO3HAHUSI.

KitoueBble  COCTABISIOIIME BEPOSTHOTO
pa3zeutus MU npencraBieHsl Ha pUCYHKE.

KoHeuHO, BBIIEU3IOKEHHBIE TTOHATHS
TPYIHO Ha3BaTb OJHO3HAYHBIMH, IOCKOJBKY
UX TPaKTOBKA HalpsMYIO 3aBHCHUT OT OIperie-
JICHUSl TIOHATHUSI «CO3HAHHE» M «OCO3HAHHE»
KOHKpeTHO it M. B Gonpmrel cTeneHu 310
cnocoOHOCTh 00paboTKK HH(POPMAIIUT 1 CAMO-
COBEpILEHCTBOBAaHNE, COOCTBEHHOE Pa3BUTHE.

CoBpemennbsiM cuctemaM MU HegocTynHO
MBILIJICHHE, TOHUMaHHie, 00bSICHEHHE U [TOCTa-
HOBKa npoOsiem. OHM MOTYT JIMIIb PACHO3HA-
BaTh IIPOTHO3UPOBAThH U OTBEYATh HA BOIIPOCHI,
YTO SBJISIETCA MPOOJIEMON MOCKONBKY HECIO-
cooHocts MM nmate oObBsSCHEHHE MOPOXKAAET
HEe/I0BEpHE K BBIBOJAM, CJIETaHHBIM C IOMO-
IIbI0 TaKUX CUCTEM. BMecTo JIOrMKo-TMHIBU-
CTUYECKOW MIIM HEHPOCETEBOU penpe3eHTaIl!
00BEKTOB M COOBITHI HEOOXOIUMO YIITYOUTHCS
Ha aTOMAapHBIM YpPOBEHb HMX CEMAHTHUYECKOMI
WHTepIpeTanuu [7].
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mCozHanme

B CamoocoiHanue

Cocmasnsiowue geposmnozo pasgumus U [6]

UYenoBek criocoOeH MPUHUMATH MPaBUIIb-
HbIE 1 BMECTE C TE€M CIIOHTaHHBIE pEIIeHuS,
obnamaer muaTymmuen. [lo Bceld BHIUMOCTH,
HMMCHHO 3THU AacCIICKThl SABIAIOTCA MNPCIMETOM
JUIsl BOBMOYKHOT'O pa3BUTUs coBpeMeHHoro NH.

Takum oOpaszoM, Kk Oyaymiemy HCKyc-
CTBEHHOTO WHTEJIEKTa MOTYT OBITh BBIJBH-
HyTBl TpeOOBaHMs, OTBEYAIOIIHEe Ha BOIPOC,
KaK U B Kakux npezenax MM cMoxeT U3MEHATh
0a3nl, 3aJI0KEHHBIE B cBoeii cucreme. M 310
KpalHe Ba)XHBIA BOIPOC, IOCKOJIBKY BBIXOJ
MaIIMHBI U3-TI0f] KOHTPOJIA OyIeT COIyTCTBO-
BaTh OoTCyTCcTBUIO Y UU iIeHHOCTE|, mprcymux
YeJIOBEeKY, 1 MOTUBUPYIOIINX HA PeKpaIieHne
JEHCTBUI.

IlepcnexTuBbl pa3BUTHS B HAYYHOM CO-
00IIIeCTBE pacCMaTPHUBAIOTCS B OOJBIICH CTe-
IIEHU B HampamieHuu jaesrenbHoctd MU wmc-
KIFOYUTEIBHO B YCIOBHUAX JKECTKOTO YETKOTO
¥ OTPaHUYEHHOTO (PYHKIIMOHAJA, PEIIArOIIero
0a30BbIe 3a/1auy, HAPaBICHHbIE Ha YIpOIIe-
HHUE XKU3HU Jrofei [8].

YuuThiBas H3JIOKEHHOE, HAUOOJEE OCTPO
BCTaeT BOIIPOC O HEOOXOAMMOCTH HOBOM Tapa-
nurmsl pazsutusa NN

B HOBOW mapamurme mpeacTaBiseTcs Iie-
7eco00pa3HbIM BKJIIOUHTH B PabOTy CHCTEMBI
WU nabmromarens — yesioBeKa, KOTOPbIi ped-
JICKCUBHO X KOTHUTHUBHO BJIMACT HA CUTYyallHIO.

Texywas cumyayus

[lepcrekTUBBI NCKYCCTBEHHOTO MHTEIUIEK-
Ta OBLIM YETKO OTperAesieHbl B chepe On3Heca
yke odeHb JaBHO. [locTemeHHOe BOBIIEUEHNE
HECKOJIBKUX MPEIMETHBIX 00JIacTeit B 0OMIHit
MOTOK Pa3BUTHUSI UCKYCCTBEHHOTO MHTEIICKTA
CIIOCOOHO Pa3BUTh €r0 JI0 HEBEPOSITHO BHICO-
KOTO YPOBHsI MBIIUICHUS Ha OCHOBE MOJIEKY-
JSAPHOHW OMODJIEKTPOHMKA, WH(HOPMATUKH, Te-
OpETUYECKON OMOJIOTHH U KBAaHTOBOH TCOPHUH.

CoBpeMeHHBIE  Pa3pabOTKH  BKIIFOYAIOT
B ce0sf MHOXECTBO Pa3jIMYHBIX ITOTX00IECT-
Hell, KOTOpBIE, B CBOIO O4Yepelb, Pa3BUBAIOTCS
KaX/IbIil B OTJAENBHOCTH M IUIOTHO HCCIIEAy-
torcs. OMHUM W3 TakuX oOmacTel SBIsETCS
aBTOHOMHOE IUIAHUPOBAaHUE U COCTaBIICHUE
pacnucaHui.

IIporpamma Remote Agent or NASA —
nepBas aBTOHOMHAs MpOTrpaMMa IUTaHHPOBa-
HUS, KOTOpasi HaXOAWJIach B COTHU MIJIJTHOHOB
KAJIOMETPOB OT 3eMJIH, 11 aDCOIFOTHO aBTOHOM-
HO PYKOBOJMJIA MPOLIECCOM COCTaBJIEHHUS pac-
MUCAHUN I OEHCTBUM KOCMHYECKOIO allma-
parta [9].

bruta pa3pabortana cuctema BEACHUS UTP.
IMporpamma Deep Blue or xommnanum IBM
oOpIrpana B mmaxmarsl Y4eMIIMOHa MUpa CO cye-
tom 3.5: 2.5. Urpok mojenuscst BIeuaTIeHUs-
MU U CKa3aj, 4TO OIIyIajJ HAlPOTHB ceOs WH-
TEJIJIEKT «HOBOTO TUMa» [9].

Bb110 Takke co31aHo aBTOHOMHOE YIIpaBIie-
Hre. CucreMe KOMITBIOTEPHOTO 3peHust Alvinn
JOBEpUIIM BOXKICHHE aBTOMOOWIISL MPUACPKHU-
BasiCh OIpeeNieHHOMY Hanpasienuo [10].

beutn  ycTaHOBIEHBI AMArHOCTUYECKHE
porpamMMsbl, kak, HanmpuMmep, HipNav. B cu-
CTEME HCIIOIB3YEeTCS KOMIIBIOTEPHOE 3PEHHE,
co3naroniee TpEXxMepHoe H300pakeHHe CH-
CTEMBbl BHYTPEHHUX OPTraHOB, U POOOTOTEX-
HUYECKOE YTPABJICHHUE JJIsi BBICTABKU IPO-
Te3a, KOTOPBIH 3aMEHSET TIOBPEKISHHBIN
opras [10].

Pazpaborannas B CILIA cucrema DART
MO3BOJIMJIa 32 HECKOJBKO YacoB pa3padoTaTh
TUTaH TIOCTaBOK M MEPEBO30K MPOAYKTOB B ycC-
noBusix Kpusuca B [lepcunackom 3anuse [10].

Oco6o0 croutr ormeruTh BiussHuu MU Ha
pa3BuTHE OaHKOBCKOTO cekropa. Tak Ha poc-
CHUUCKOM DPBIHKEe OAHKOBCKHX YCIYT HamOOIb-
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mux pe3ynsraroB BHeapenus WM pocrurina
komrianus [TAO «Coepbank». bank peanusyer
roHmemnuio Al-first, BcTpauBas HCKyCCTBEH-
HBII MHTEIJIEKT BO BCE CBOM mpouecchl. Py-
THHHBEIE omepanuu B 53 mporeccax B OaHKe
BBINIOJIHSIFOTCSL POOOTaMU BMECTO COTpPY/IHH-
koB. M wncnonb3yercs U JUisl NEPCOHATIU3U-
POBaHHOTO OOILEHHA C PO3HUYHBIMH M KOP-
MTOPaTHBHBIMU KJIMEHTaMH C TIOMOIIBI0 YaTOB
1 TOJIOCOBBIX OOTOB, a TakXke MpH cOope Tpo-
CPOYEHHOM 3a2/10JKEHHOCTH.

Hcnone3oBanne WU npu ynpaBieHUH
aKTHBaMHU M TaCCUBAMHU MOMOTaeT 0aHKy Mo-
JIEeTUpOBaTh CTPYKTypy OanaHca C ydeToMm
MHOXeECTBa (PaKTOPOB, BKITFOUAsT MaKPOIKOHO-
MUYECKHe, ¥ PUHIMATh ONITUMANIBHBIE pellie-
HUS TIpY (PMHAHCOBOM IJIAHMPOBAHWU H yCTa-
HOBJIEHHH ITPOAYKTOBBIX CTABOK.

bank ucnions3yer MM mi1d oLieHKH BEPOSIT-
HOCTH YBOJIbHEHHI BO BpeMsi puéma Ha pado-
Ty COTpyAHHKOB. C ITOMOIIBI0 CUCTEMBI OaHK
MIPUCBAWBAET CKOPUHT-0aJT KaHAWAATY U BBI-
YUCISIET, KaK CKOPO OH PEIINT YBOJHUTHCS.
Cucrema aHanu3upyeT pe3ioMe coucKareseil
U apyrue napaMmeTpsl. Mcnonb3yercs TOIBKO
OTKpHITast HH(pOpMAaIHs, KOTOPYIO MPEIOCTaB-
NSeT KaHIWUJAT, — HalpUMep, JaHHBIE O HEM
KaKk O kiueHTe Oanka. [[ns omeHkw comcka-
TeJleil TporpaMMa HCIIONB3YeT HECKOIBKO
kputepueB. OAUMH U3 HUX — MPOIIJIBIA OIBIT
pabortsr [11].

Takum oOpazom, pa3paboTka CHCTEM HC-
KYCCTBEHHOTO HHTEJJIEKTa C JKOHOMHUYE-
CKOW TOYKHM 3PEHHWS BBITOAHBI M HAIEKHBI.
OHu ympomaer paboTy SKCIEPTOB, IeIacT
UCTIOJIb30BaHUE HHCTPYMEHTOB  yHAOOHBIM,
a xu3Hb B o0cTosiTenbeTBax YC — Oe30macHoi.

Lanvuetivuue nepcnekmugul paseumus

Komrmbrorepusanus, oxBaTHBIIAs MPAKTH-
YEeCKHU BCE aCMEKTHI XKU3HU, IIPUBEINA K CII0KHO-
CTSIM aHajn3a U 00paboTKM O0IBIIOT0 00BhEMA
JAaHHBIX. BBUY cymiecTBytoIeit moTpeOHOCTH
ObUIM CO3aHBl XPaHWINILA JaHHBIX, OIepa-
TUBHBII aHanu3 W OOJauyHble BBIYMCIICHUS.
Mupossie nmuaeps! B oonactu UT BemyT roHky
B CO3/IaHWU TPOIIECCOB, 0OYUAIONINX HEHPOH-
HBIE CETH /ISl TOTO, YTOOBI CHATH C YellOBeKa
OTBETCTBEHHOCTH 32 00pabOTKy NaHHBIX [12].

be3 axtuBHOrO passurua cucrems: NN
pa3BuTHE POOOTOTEXHUKH HE MPENCTABISCTCS
BO3MOXHBIM. [[03TOMY KpYITHBIE KOPITOpAIHH
BKJIAJBIBAIOT MWIIHAPABI JOJJIApOB Ha pas-
paboTKy cHCTEM YIpaBICHUS OECIUIOTHBIX
TPaAHCIIOPTHBIX CPEJICTB.

Bknaasr B paspaborky UM kpymHBIX MH-
POBBIX JEpXkaB NMPUBERYT UX K YIyUIIECHHIO
SKOHOMUKH, B 4aCTHOCTH, pocTy BBII, kak 310
oso B CIIA mocne pacmmdpoBku reHOMa
genoBeka [13].

Taxoke oxumaercs, YTO pa3BUTHE HCKYC-
CTBEHHOTO HWHTEIUIEKTa NpUBEAET K Yyayd-

[ICHUIO PBIHOYHBIX OTHOIICHUH, CHUCTEMBI
yIpaBiieHHs, CUCTEMBbI IUTAHUPOBAHUS PaOOTHI
KaapoB. A 0COOEHHO OXXMIAIOTCS KapAWHAIIb-
HbIE€ U3MEHEHUS MOJIENHN yIpaBleHus Ou3Heca
MHOTHX OpraHu3aIuu.

[lepcrieKTUBBI pa3BHTUSI MCKYCCTBEHHO-
ro MHTEJUIEKTa XOTS M MMEIOT 3aBBIIICHHBIE
OKUJIaHUS CO CTOPOHBI MUPOBBIX COOOIIECTB,
HO TaK WM WHaye, ypoBeHb pazsutus MU Oy-
JIeT 3HAYUTEIBHBIM. YK€ ceiluac BO MHOTHX
obmactax MU mpumepsiercss ocoOeHHO 3-
¢dextuBHO. [0 olleHKE IKCIEPTOB, TEXHOJIO-
run U mo3Bondar yBennuuth 3QPeKTHBHOCTH
nudpoBoil TpaHchopMalMH B IIECTh-CEMb
pa3, a CKOPOCTb IOJIy4EHHUS! TOCYIapCTBEH-
HBIX ycIyT Omaromaps uM k 2024 roxy BeIpac-
tet B 10 pa3 [14].

Cpeny OCHOBHBIX 00j1acTedl MPUMEHEHHS
CHUCTEM MCKYCCTBEHHOTO HHTeJUIeKTa (Ta-
0nuua) MOXXHO OTMETHTH cepy yHpaBICHHS
KaueCTBOM, JIMarHOCTHYECKUE U JeueOHbIC
CHCTEMBI, CITy>KObI HOAJEPKKH KIMEHTOB U CHU-
CTeMbl 0€30MaCHOCTH.

OcHOBHBIE 00TaCTH TPUMEHEHUS CUCTEM
UCKyccTBeHHOTO nHTeIuekta (%) [15]

Cucrema uccieoBaHui
U PEKOMEHIAINH 10,3
B cdepe YIpaBIeHHS KadeCTBOM
JuarHoctudeckue u nedeOHbIe crcteMsl | 10,0
ABTOMaTH3UPOBAHHEIE CITYKOBI 98
MOAAEPIKKU KIIMEHTOB >
ABTOMAaTU3UPOBAHHBIE CUCTEMBI 98
MPEeNOTBPALICHHS YTPO3 ’
CucTeMbl aHallu3a U pacciaeloBaHus 9.0
MOIIICHHUYECTBA ’
Hpyroe 51,1
3akiiloueHune

B smoxy cTpeMuTEeNbHOTO Pa3BUTHS COBPE-
MEHHBIX TEXHOJIOTUH HMCKYCCTBCHHBIH WHTEII-
JIEKT 3aHUMaeT 0c000e MeCTO, OKa3bIBask BIIH-
SHAE Ha pa3BUTHE BcexX cep demoBedecKoit
JIeSITEeTEHOCTH.

CymecTByromuii  ypoBeHb pazButust MU
MPEAOCTABISCT BO3MOXHOCTh JETaTh >KU3HBb
yenoseka npouie. MM naér BO3MOXKHOCTb ONTH-
MH3HPOBATh MIJUTHOHBI [TApaMETPOB M OTHOBPE-
MEHHO BITHSATH Ha Pa3BUTHE NENBIX HHAYCTPHUH.

MU criocobeH perynmupoBaTh MHOTHE TIPO-
IIeCChl PaboTh MUpa Oe3 MOMOIINHM HYeIOBEKa,
a CKpyIyJlie3Hash TOYHOCTh W Oe30mHO0YHOE
CYXJICHHE MaIllUHBI IIOMOXKET 0e3 Tpy/Ja crpa-
BUTHCS C TIOBCEITHEBHBIMH 3a/1a4aMH, OCTaBIISSA
TIPY 3TOM YeJIOBEKY OTPOMHOE KOJIMIECTBO Bpe-
MeHH Ha ceOsl.

B Oankosckoit chepe M momoraer mo-
BBICHTh Ka4€CTBO OOCITY’>KMBaHUS KITUCHTOB —
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C €ro IMOMOIIBI0, HCIONB3YSl TPABUIbLHBIN
KaHaJ KOMMYHHKAIIUW, B Hy>)KHOE Bpemst (op-
MHUPYIOTCS aKTyaJIbHbIE MPEAIOKEHUS.
Oco00e BHUMaHNE HA CETONHAIIHUNA IEHD
3aHUMaeT Tema O€30MMacHOCTH BHEIPEHUS
U B moBcenHeBHYIO XW3Hb. BakHO, YTOOBI
MIPOPBIBHBIE PEIICHUS, OTKPBIBAIOIINE TMOWC-
TUHE Oe3rpaHUYHBIC BO3MOXHOCTH, pabora-
JM HU B KOEM Cllydae He BO Bpel, a Ha Oiaro
YeJioBeKa, oMoranu cOepedb Hally IUTaHeTYy,
0becIeunTh €€ YCTOMINBOE pa3BUTHE.
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Cratbsl NOCBAIIEHA aKTyaldbHOH NpoOJIeMe HCCIeNOBAHHSA KadeCTBCHHBIX IPUNAraTelbHbIX, YJaCTBYIONIHUX
B 00pa30BaHUM MEIULMHCKUX TepMUHOB. CHOPMUPOBAHHBINA Ha OCHOBE JIATUHCKOTO S3bIKA MEAULIMHCKUN TEPMHUH
yRoOeH i1 TpodeCCHOHANPHON KOMMYHHKAIUK B CHITy YETKOH MOP(HOJIOrNIecKoi, CeMaHTHYECKOH, CHHTaKCHUe-
CKO#i cTpyKTypbl. Ha mepBblil mi1aH BeIABUTACTCS HE CEMaHTHKa, a Mopdoorus. B Mmopdonorun neiicTByer npuH-
MM aHAJIOTUH M TIPOUCXOUT MEPEHOC OTHOIIEHUH CYIIECTBYIOIIUX B OIHON Iape eIHHHI] Ha JPYIylo mapy, 3To
HEOOXOAUMO JUIsl JIy4IIero MOHUMAHUS, BOCIPUATHS M BOCIpou3BeneHUs HHpopManun. [Tockoneky mpodeccuo-
HaJIbHOE OONIECTBO U OOLICHHE B HEM IPEAINOIaraloT BO3JCHCTBHE Ha agpecara, TO B OTOM ILUIAHE BBIABUTAeTCS
elle JONONHUTEIbHAs OLEHOYHas QyHKUHs NpuiararenbHoro. VICKOHHO KaueCTBEHHBIC IpUIIaraTeibHble HE MC-
YepIIbIBAIOT COAEP)KaHUe IPU3HAKaA, IIOITOMY IIyTeM MeTadopU3alyy IPOUCXOMUT TPaHC(HOPMAIUS OTHOCUTEIb-
HBIX IPHJIATaTeIbHBIX B KaUeCTBEHHBIC, IPH 9TOM OTHOCHTEIbHbIC IPHIAraTeIbHbIe MOMY4aloT JONOIHUTEIBHYIO
OLIEHOYHYI0 CeMaHTUKy. OJIH NMPU3HAK MOKET APOOUTHCS HA HECKOJIBKO B 3aBUCUMOCTH OT (QYHKIMH, BBITIONHSE-
MBIX OHHM U TE€M e 00BEKTOM, IOITOMY y CYIIECTBUTEIHLHOTO MOXKET OBITH HECKOJIBKO KadeCTBEHHBIX IIpHJIara-
TeNbHBIX. B 0CHOBe ncclienoBaHMs JISKUT KOTHUTHBHAS JIMHTBUCTHKA. B mpouecce paboThl OBUIH HCIIOIb30BAHBI
MatepHuaisl yueoHoro nocobus Hewait «JIaTHHCKHMIT A3BIK U CTOMATOJIOTHYECKAsT TEPMHHOJIOTUSD».

KuroueBbie cjioBa: TEePpMHH, Hel'lpOIIecCyaJ'll;HbIﬁ NMPU3HAK, OLCHOYHAas q)yHKIIPIﬂ, TNPUHITHIT AaHAJIOTHH, CCMAHTHKA,
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ADJECTIVES IN MEDICAL TERMINOLOGY
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The article is devoted to the actual problem of the research of qualitative adjectives involved in the formation
of medical terms. The medical term formed on the basis of the Latin language is convenient for professional
communication due to its clear morphological, semantic, syntactic structure. It is not semantics that comes to the fore,
but morphology. In morphology, the principle of analogy operates and there is a transfer of relations existing in one
pair of units to another pair, this is necessary for better understanding, perception and reproduction of information.
Since a professional society and communication in it imply an impact on the addressee, an additional evaluative
function of the adjective is put forward in this regard. Originally qualitative adjectives do not exhaust the content of
the attribute, therefore, through metaphorization, the relative adjective is transformed into a qualitative one, while
relative adjectives receive additional evaluative semantics. One attribute can be divided into several depending on
the functions performed by the same object, so a noun can have several quality adjectives. The research is based
on cognitive linguistics. In the process of work, the materials of the Nechai’s textbook “Latin language and dental

terminology” were used.

Keywords: term, non- procedural attribute, evaluative function, principle of analogy, semantics, metaphorization,

conceptualization

B MemnuuuHCKOW TEPMHUHOJIOTMM Ba)KHOE
MECTO 3aHMMaeT TEPMUH, C(HOPMHPOBAHHBIHI
Ha OCHOBE JIATUHCKOTO s13bIKa. TepMUHBI TIPE/I-
CTaBISIIOT 0COOBI CIOCO0 penpe3eHTauuy crie-
[UATHLHOTO 3HAHUS, CTAHOBITCS HOCHTEISMH
(hparmenTa wHPOPMAITUH, KOTOpas UMEET Me-
CTO B 0Cc000¥ MOHATHITHON cucteme [1, c. 14].
C KOMMYHHMKaTHBHOW TOYKH 3pEHHS TEPMHUH
ya00eH B TPO(PECCUOHANBHOW peuYd, B HEM
JIOJDKHBI  COOJTIONAThCS TPaBWJIA DKOHOMHHU,
KOMITAKTHOCTH, —aJICKBATHOCTH O(OpMIICHUS
3HaHui [2, ¢. 556]. Bo MHOTO3JIEMEHTHOM Tep-
MHHE Mbl BCTpEYaeM MpUJIararelibHple, KOTOphe
IMoOMOraroT HaM JIETKO BOCIIPUHATL, BOCIIPOU3-
BECTH, TOHATH UH(POPMAIMIO B MEIUIIMHCKOM
npodeccuonanbHoM coobrmiectse. B.B. Buno-
IpajioB pa3BHBACT MOHATHE U JIACT OMpeee-
HUE KaK O TpaMMaTHYecKOd Kareropuu, ¢op-
MHPYIOIIEH U OObEAMHSIONICH CIIOBA, KOTOPHIE
O3HAYAIOT MPU3HAK TIpeMeTa (KaueCTBEHHBIH,
OTHOCHUTEJIbHBIM WK YKa3aTelbHO-ONPEAEIIH-
TenbHbIA) [3, ¢.157]. Takum oOpaszom, mpuia-

rareibHble  0003HAYAIOT HEMPOLECCYaTbHBII
(OTIMYHUTENBHBIA MPU3HAK, XapaKTEPU3YIOLTHA
MPEAMET 0 KaueCTBY, LIBETY, BPEMEHH, (opME,
MIPUHAICKHOCTH ) TPU3HAK ITPEMETOB, CEMaH-
TUYECKOM OCHOBOM STOM YacTU peyd SIBISCTCS
kadecTBo [4, c. 8]. [lockomsky npodeccrnoHas-
HOE 00IIeCcTBO, OOIIECHNE B HEM ITPEIIOIararoT
BO3/ICUCTBHE HA aJpecaTa, TO B 3TOM IUIaHE BBI-
JIBUTAETCS €I JIOTOJHUTENbHAS OIICHOUHAS
(YHKIUS TPUIIAraTelIbHOTO.

Lenpto paboThl ABISETCS HCCIENOBaHUE
KaYEeCTBEHHBIX MPUJIAraTelbHbIX, Y4aCTBYIO-
IUX B 00pa30BaHUH MEAWIUHCKAX TEPMHUHOB.

MarepuaJjibl 4 MeTOAbI UCCJIEOBAHUS

Marepuan wuccienoBaHusi — KadyeCTBEH-
HBIC ITpUJIaraTcibHbIC.

Mertoasl UccaeNOBaHUS — U3YUCHHUE JTUTE-
paryphbl, aHAIIU3.

Cpeny mpuiaratelbHBIX BBIIEISIFOT Kade-
CTBEHHBIE U OTHOCHUTEIIbHBIE IPHIarareIbHbIE.
KagecTBennbie mpuiarareibHbIe 0003HAYAIOT
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MPU3HAK NpeAMeTa HEMOCPEICTBEHHO, TO €CTh
0e3 oTHOWLIeHUS K ApyruM npeaMeTam. Hanpu-
Mep, HICTUHHOE pedpo — costa vera. ImeHHO 3Ta
rpylina HOpuiIaraTelibHbIX Hac M HHTEPECYET.
OTHOCHUTENbHBIE NIPUJIATaTENIbHBIE YKa3bIBAIOT
Ha TIPU3HAK IpeIMeTa He MPsMO, a 4epe3 OTHO-
mieHue K apyromy. Hanpumep, no6Hast KocTh —
os frontale (oTHOCHUTCS KO TI0Y).

B Tepmune ¢ mosumuit popmupoBaHus
HMEH IpuiaraTelbHbIX BBIIBUTAeTCs HE Ce-
MaHTUKa, a Mopdonorus. IlpunararenbHble
mddepeHupyoTess Mo MOp(HOIOTHYECKOMY
MIpU3HaKY (B OTIMYHE OT APYTHX A3bIKOB). B ma-
THUHCKOM SI3BIKE BBIJCISAIOT ABE TPYMIbI MpU-
JaraTesIbHBIX: TEpBYI0 M Bropylo. K mepsoii
rpyIle OpuiIaraTeabHbIX OTHOCSTCS IpHiiara-
TEJIbHBIE, KOTOPBIE B MY’KCKOM POJIC OKaHIHBa-
IOTCSl Ha -US WU -€f, B )KEHCKOM pOjie — Ha -a,
B CpPEIHEM pojie — Ha -um [5, c. 46]. Dra rpym-
Ia MpuiIaraTeNibHbIX 00beIuHsIeT POPMBI MYyK-
CKOTO M CPETHETO PO/ia, KOTOPHIE CKIIOHSIOTCS
I10 BTOPOMY CKJIOHEHHIO, TO €CTh TOUHO TaK K¢,
KaK U CyLIECTBUTEIIbHbIE JAHHOTO CKJIOHEHHS,
U (OPMBI JKEHCKOTO POjia, KOTOPhIE CKIIOHS-
IOTCS TI0 TIEPBOMY CKJIOHeHHI0. [Ipumensercs
MPUHLMI aHAJIOTUH, KOTOPBIM 3aKJro4yaer-
Csl B TOM, YTO HIpWJIararejibHble CKIIOHSIOTCS
10 MOJENIM MMEH CyIleCcTBUTEIbHbIX. Hanpu-
Mep, IPOCKIIOHAEM CYIIECTBUTEIbHOE Pedpo —
costa, KOTOpO€ OTHOCHTCS K | CKJIOHEHHIO,
U mpuiiarareibpHoe rmybokas — profunda, koto-
pO€ OTHOCHUTCS K TIEPBOiA IpyIIE NpHiaraTeib-
HBIX ¥ UMeeT GopMy >keHCKoro poxa. OxoHva-
HUSl CYLIECTBUTENBHOIO M IIPHUJIArareibHOro
OyIyT COBITAaTh BO BCEX CiTydasx (Tadmuma 1).

Taoanma 1

CKIIOHEHHE CyIIECTBUTEIHFHOTO costa
Y npuiararensHoro profunda

costa Nom.Sg. profunda
costae Gen.Sg. profundae
costae Nom.PL profundae
costarum Gen.Pl. profundarum

Ko BTOpOIii rpymme nmpuiaararelbHBIX OTHO-
CSITCS TIPUJIATaTeNIbHbIE TPEX PAa3HOBUAHOCTEH.
1. [lpumararenbHble TpeX POAOBBIX OKOHYA-
HHH, KOTOpBIe UMeIoT B Nom. Sg. OKOHYaHUS
-er (B MY>KCKOM pojie), -is (B dKEHCKOM poje),
-e (B cpenHeM poje). Harmpumep, npusararesns-
HO€ «OCTpBIii» — acer (B My>KCKOM POJIE), acris
(B )xeHCKOM poje), acre (B cpegHeM poje).
2. llpumararenpHble JBYX POJOBBIX OKOH-
yaHUi. B MyXCKOM M KE€HCKOM POJIE Y HHX
OKOHYAHUE -1S, B CPEAHEM POJIE OKOHYAHHUE -€.
Hanpumep, npunararesibHOe «J100HbBIN» — fron-
talis (B >KEHCKOM M MYXCKOM popax), frontale
(B cpenneM pone). 3. [lpunararenbHble OTHOTO
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pomoBoro okoHYaHust. OHM UMEIOT OIHO OKOH-
YaHHue JJIs1 BCEX POIOB. DTO MOXKET OBITh OKOH-
YyaHue -ns, -, -T, -X. Hanpumep, npunararensHoe
«paBHBII» — par (BO BceX Tpex porax) [5, c. 52].
IIpunararenbHble BTOPOW TpyINIBl  CKJIOHS-
IOTCSl TI0 TpeTheMy CKIOHEeHWIo. Hampumep,
MPOCKJIOHSIEM CYyIIEeCTBUTEIbHOE 3y0 — dens,
KOTOpPOE OTHOCHTCS K 3 CKJIOHEHHUIO, W MpU-
naratensHOe peOepHBIi — costalis, koTopoe oT-
HOCHTCSI KO BTOPOH TpyMIle MpUIaraTesIbHbIX
U YIoTpeOsieTcss B JKCHCKOM M MY>KCKOM PO-
Jax. Y IpuiiaraTeJIbHOTo U CyIeCTBUTENLHOTO
OKOHYaHus OynyT coBnaaarh (Tabmuna 2).

Taoauna 2

CKIIOHEHHE CYIIECTBUTEIBHOTO dens
W TIpHIJIaraTeasHoro costalis

dens Nom.Sg. costalis

dentis Gen.Sg. costalis

dentes Nom.PL costales
dentium Gen.PL costalium

HabmronaeMprii HaMul TIPHHIIATT aHAJIOTHH
HEOOXOAHMM TSI aIeKBaTHOTO IIOHMMAaHHs, BOC-
NPUSATHSL, BOCIIPOU3BEICHHS HHPOPMAIIHH.

HaOmonaeTcs MpUKpENICHHOCTh WMEHHU
NpUIaraTeIbHOr0 K UMEHH CyLIeCTBUTENBHO-
MY, KOTOpast IPOSIBIIIETCS B 3aBUCUMOCTH (op-
MBI TIPHJIATaTEBFHOTO OT poJla UMEHH CyIIle-
cTBuTensHOrO. Hampumep, cienoe oTeepceTue.
Oteepcrue — foramen, inis n — cpeHEro posa.
[MpunararensHOE yNOTpeOIsIeTCs TOXKE B Cpell-
HEM pOoJie — caecum — ¥ UMeeT OKOHYaHHE -um.

PaccMoTpuM CTPYKTYpy MHOTO3JI€MEHTHO-
TO TEPMHHA, BKIIOUAIOIIETO MpHUiIaraTelbHbIe.
Pa36epém, kak cuHTaKcHIecKas QyHKITAS MHO-
TOBRJIEMEHTHOTO TEPMHHA BJIHMSET HA €ro 3Ha-
yeHue. Bo3smeMm nBa mpumepa: 1. IlepBbril —
cavitas foraminis anterior u cavitas foraminis
anterioris. 2. Bropoii — vena palatina dextra.
B mepBom cnyuae Oomnblioe 3Ha4eHHWE B TIO-
HUMaHUH TepPMHUHA UMeeT okoHuaHue. Cavitas
foraminis anterior — epeaHss MOJOCTh OTBEP-
CTHA, TaK KaK NpUJIaraTelibHOE COIIacOBAHO
C CYLIECTBHUTENBHBIM «M0J0CTh». Cavitas for-
aminis anterioris — OJOCTh MIEPETHETO OTBEP-
CTHS, TaK KaK TPHJIAraTelbHOE COTIIACOBAHO
B pOJie, YHCIIE U MaJieke C CYIIeCTBUTEIHHBIM
«oTBepcTre». Bo BTOpOM ciiydae BaXKHYIO POJIb
urpaeT MOpSIOK cJIOB B TepMuHe. Ha mepBoe
MECTO CTaBHTCSl Ooiee 3HAUUTEIbHOE MpuIIa-
rarejbHOe, yKa3bIBaOIee Ha OTHOIIEHHUE K Op-
ra"y — palatina (HeOHast) (OTHOCHTCS K HEOY).
Ha BrOopoe MecTo craBuTCS HpuiarareIbHoe,
Hecyllee MeHee BaXXHYI0 MH(popMaluio, yamie
BCET0 O3TO MpUiIararelibHble PacTOJIOKCHUS,
pasmepa — dextra (mpaBasi) (mpuiarareib-
HOE PaCIIOIOKEHUS ).
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Bo MHOrosnemMeHTHOM TCPMUHE 3HAYCHUC
UrpacTt HE MCHEC Ba’XXHYIO POJIb. Ilonumas 3Ha-
YCHHUC MNpUIArarceibHOro, Mbl MOXXCEM IOHATH

3HayeHue TepMuHa. IIpu ananuse 3HAYEHUI
Ka4eCTBEHHBIX MPUJIATAaTEIIbHBIX MBI MOXXEM
BEIJICTIUTH CIIEAYIOIIUE TPy bl (Tabmuma 3).

Taoauna 3
['pymnibl Ka4eCTBEHHBIX MPUIIAraTeIbHBIX
HPI/IHaFaTCJIBHBIe HpI/IHaFaTCJIBHBIe HpI/IJIaFaTCJIBHLIC HPI/IHaFaTCJIBHBIe
PacnoI0XKeHUs LBETa paszmepa GbyHKIIMH

1. Arteria carotis communis
dextra — mpaBast (oOmras coHHas
apTepus)

2. Arteria carotis communis
sinistra — nesas (o01as coHHas
apTepus)

3. Arteria interossea anteri-

or — repenHss (MeKKOCTHAs
aprepus)

4. Arteria interossea posterior —
3amHsI (MEKKOCTHAS apTepHst)
5. Vena cava inferior — HIDKHSAS
(monas BeHa)

6. Vena cava superior — BepXHsist
(monas BeHa)

7. Vena superfacialis — moBepx-
HOCTHas (BeHa)

8. Vena profunda — rimyOokas
(Bena)

9. Capsula interna — BHyTpeHHsIs
(xaricyra)

10. Capsula externa — HapyxHast
(xaricyrna)

11. Condylus lateralis — narepab-
HBIH (MBIIIEITOK )

12. Condylus medialis — meu-
QJIBHBIH (MBIIIEIIOK)

13. Arteria centralis retinae — rien-
TpasibHas (apTepusi CETYATKH )
14. Sulcus medianus linguae —
cpenuHHas (0opo3aa s3bIKa)

15. Phalanx distalis — mucransHbie
(pamanrn)

16. Phalanx proximalis — npokcu-
ManbHBIe ((aTaHrH)

17. Valliculum marginale —
KpaeBoii, MaprHHAJIbHBIH BaJIUK)
18. Interstitialis — uaTEpCTH-
LUANBHBIN -OTHOCSIIUICS K
POMEXYTKY

19. Radix dorsalis — nopcaybHblit
(HEepBHBII KOPEIIIOK)

20. Radix ventralis — BeHTpasib-
HBIH (HEPBHBIH KOPEIIOK)

1. Omentum minus —
MaJIbIi (CaTbHHUK)

2. Omentum majus —
0oBImON (CaTbHHUK)

1. Substantia alba —
6eroe (BEIIECTBO)

2. Substantia grisea —
cepoe (BemecTBo)

3. Nucleus ruber —
KpacHoe (1po)

4. Macula lutea —
J)KenToe (TSATHO)

1. Fascia masseterica —
JKeBaTenbHas ((aciys)
2. Neuron sensorium —
YyBCTBUTCIHHBIN
(metipoH)

3. Neuron motor —
JIBUTaTeIbLHBIN
(metipoH)

4. Nervus opticus —
3pUTENBHBIN (HEPB)

5. Nervus acusticus —
CIIyXOBOi1 (HepB)

IIpunararensHsle,
IIpunararensHbie [IpunararenbHbie
0003HaYaroIIKe
(hopMbI OIIEHOYHOI'O 3HAYEHUS
JacTu Heba

[TpunararensHble
penbeda

1. Foramen rotundum —
Kpymiioe (oTBepcTre)

2. Foramen ovale —
OBaJIbHOE (OTBEpCTHE)

3. Musculus quadratus
lumborum — kBaspaTHas
(MBIIILA TOSICHUILIBI)

1. Articulatio vera —
HCTHHHBIA (CycTaB)

2. Articulatio spuria —
JIOXKHBII (CycTaB)

1. Palatum molle —
MmsTrkoe (Hebo)

2. Palatum durum —
TBepaoe (HeOo)

1. Glaber — rnankuit

2. Lingua plicata — cxmamqua-
TBIH (SI3BIK)

3. Facies squamosa — vernryii-
qaras (IIOBEpXHOCTH)

4. Substantia aspera — 1epoxo-
Baroe (BEIECTBO)

5. Planus — poBHBII
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HpI/IHaFaTeHI)HI)Ie
ITOJIOXKCHU A

3y0b1

[IpunararenbHbIe
JUTAHBI

HpI/IJIaI‘aTeJ'H)HLIe
TN PHUHBL

1. Lamina horisontalis
ossis palatini — ropuzoH-
TalbHas (TUTACTHHKA
HEeOHOI KOCTH)

2. Lamina perpendicu-
laris — mepneHauKyISp-
Has (IUTaCTHHKA)

3. Processus trans-
versus — IONepeyHbIi
(oTpocTok)

1. Dens incisivus —
PEe3IOBEIi (3y0)

2. Dens caninus —
KJIBIKOBBI# (3y0)

3. Dens molaris —
MOJISIPHBIN (OOTBIION
KOPCHHOI) (3y0)

4. Dens premolaris —
TIPEMOJISIPHBIN (MaJIBIiA
KOPECHHO) (3y0)

5. Dens deciduus —
MOJIOUHEIH (3y0)

6. Dens innatus —
BPOXKIICHHEIH (3y0)

7. Dens serotinus —
Mo3HUi (3y0), 3y0
MYZIPOCTH

8. Dens permanens —

MOCTOSIHHBIH (3y0)

1. Musculus abductor pollicis
longus — 1MHHAS MBIIIIA
(oTBOmATIMIT OOJBIIION TTAJIEIT)
2. Musculus abductor pollicis
brevis — kopoTkas (MpIIIIIA,
OTBOJISIAST OOJBIIIOH ITaJIelT)

Fascia lata femoris —
mmpokast (pacrys
6enpa)

HpI/IJIaFaTeJ'II)HLIe,
Ha3bIBaOIIHUEC MBIIIIIbI

HpI/IJ'IaFaTe.HLHI)Ie
COCTOSAAHHA

[IpunararensHele,
omuckIBatolye Gopmy,
KOTOpast CPaBHUBACTCSI

C 4eM-TO

IIpunararensHble
¢ MeTadopruueCKIM
3HAUYCHNUEM

1. Musculus rectus
abdominis — mpsimast
(MBI )KUBOTA)

2. Musculus obliquus
abdominis — kocas
(MBI )KUBOTA)

3. Musculus transversus
abdominis — momepeyHast
(MBI )KUBOTA)

4. Musculus biceps —
JIBYTJIaBast (MBIIIIIA)

3. Musculus triceps —
TpexmiaBasi (MbIIIIa)

1. Facies libera — cBo-
OomHas (TTOBEPXHOCTH)
2. Vena cava — nonast
(BeHa)

3. Foramen caecum —
ciernoe (OTBEpCTHE)

4. Arteria communis —
o0rmras (apTepwst)

5. Articulatio simplex —
pocTol (CycTaB)

8. Facies intacta — un-
TaKTHasA, HETPOHYTast
(TIOBEpXHOCTB)

9. Proccesus accesso-
rius — 100aBOYHBII
(0TpoCTOK)

1. Os sphenoidale — xnHO-
BHJTHAS (KOCTB)

2. Processus pterygoideus —
KPBUIOBHIHBIN (OTPOCTOK)
3. Processus mastoideus —
COCIIEBUIHBII (OTPOCTOK)
4. Processus styloideus —
IIAJIOBHIHBIN (OTPOCTOK)

5. Papillae filiformes — Hu-
TEBHUJIHBIE (COCOYKN)

6. Papillae fungiformes —
rpuOOBUIHBIE (COCOYKH)

7. Os scaphoideum — na-
JbeBHTHAS (KOCTH)

8. Os cuboideum — xy6o-
BUHAs (KOCTb)

1. Nervus petrosus —
KaMEHHCTHIN (HEepB)
2. Tuberculum obtu-
ratorium — 3anupa-
TeNbHEIH (OyTrOpoK)
3. Os ethmoidale —
pemeTyaras (KOCTb)

Pe3yabrarhl ucciiefoBanus
U UX o0CyXxK/IeHue

[Ipoananu3upoBas, MOKHO CIENaTh CIEIY-
OIIIE BBHIBOJIBI:

1. ITpunaraTenbHBIX, OTHOCSIIUXCS K KaTe-
TOPUHU PACIIONIOKEHHUS, OYEeHh MHOIO, TIOTOMY
YTO JIsI METUIIUHBI OY€Hb BAXKHO 3HATH U IIOHU-
MaTh, T7I€ PacHojaraeTcsi TOT Uid MHOW OpraH.

2. B naTUHCKOM fI3bIKE€ MEIULUHCKUH Tep-
MWH, JAfOIINI Ha3BaHWE 3y0y, COCTOUT U3 IBYX
CIIOB — W3 CymIecTBUTENbHOTO (dens — 3y0) u
MIpUIIaraTeIbHOrO (PE3OBbIN, KIBIKOBBIN U T.1.)

3. B natuHCKOM f3BIKE Mall0 Mpuiara-
TENBHBIX TEPBUYHO KAYECTBEHHBIX (TaKUX
KaK TepeHui — anterior, 3aHUI — posterior,
BEpXHHI — superior u T.11.), OOIBITUHCTBO MPH-
JlaraTeIbHBIX BTOPUYHO Ka4€CTBEHHBIE, TO €CTh

KOTOpBIE MEPEIIIN U3 OTHOCUTENBHBIX MIPHIIa-
raTelbHbIX B KauecTBeHHbIe. Hampumep, npu-
JlaraTesIbHOe «KaMEHHUCTBI JOIKHO SBIATHCS
OTHOCHUTEIbHBIM, TaK KaK OTHOCHUTCA K KaMHIO.
OpnHako, KaMEHUCTas YacThb (pars petrosa) HU-
Kak He CBsi3aHa C KaMHEM, a Ha3bIBAeTCS Tak
M3-32 CBOEH MPOYHOCTH KOCTHOTO BEILECTBA,
3Ta YacTh KOCTH Y4acTBYeT B OCHOBAHUH Uepe-
1a ¥ B HeW pa3MellaroTcst OpraHbl CIyxa, KOTo-
pBle Hy)XJaroTcs B 3amuTe. [IpunararensHbie
«IOpCaIbHBIN» U «BEHTPAIBHBINY TOXKE JOJK-
HBI ABIIAITHCSI OTHOCHUTENBHBIMH, TaK KaK OTHO-
caTcs kK Opromky (venter) n ciimHe (dorsum).
OnHako, TOpcalbHEIN HEPBHBIN KOPEIIOK — 3TO
3aJHUI KOpEIIOK CIIMHHOTO MO3ra, Ha3bIBaeT-
s TaK U3-3a CBOETO PACIIOIOKEHHS — HAXOAUT-
cs1 Onmmoke K criiHe. BeHTpanbHbIi HepBHBIH KO-
PEIIOK — NEPEAHUH KOPEIOK CIIMHHOTO MO3Ta.
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B nanHBIX cuTyanusx HaOiromaetrcst mMeTtado-
puzanus. CHavyalla IPOUCXOIUT MPOIECC KOH-
LenTyann3anud (Co3aHre KOHIICTITOB — MPeJi-
CTaBJICHUI W 3HAHUH O MHpE), YEITOBEK BUIUT
TTOXOXUH 00BEKT, 00HAPYKHBACT CBI3b MEXKIY
o0Opa3amMHl KOHIICTITyaJbHOI'O IPOCTPAHCTBA
LEMH W KOHIENTYaJbHOTO MPOCTPAHCTBA HC-
TOYHHKA, TPOUCXOAUT (POPMHUPOBAHUE CXEMBI
KOHIICTITYaTbHOH MeTadophl TEPMHHA, MOWC-
Ka OCHOBAHHSA JIJIs1 BOSHUKHOBEHUS MeTadopbl
B BUJE COOTHOIICHHS CBOWCTB, MPUIHICHIBA-
IOIMX COIOCTaBIIsIeMbIM oObekTam [6, ¢. 14].
AHazorusi omnpezensercs Kak mporecc (op-
MaJbHOTO /WM CEMAHTHYECKOTO YIomo0ie-
HUS OJTHOW €IWHUIIBI S3bIKA IPYTOi U MEPEHOC
OTHOUIEHUI CYHIECTBYIOIIMX B OJHOM mMape
eIVHMWII Ha IpyTyIo mapy [7, c. 98].

4. Ha3Banus 3y0OB HE COBIAIAIOT B JIATHH-
CKOM U PYCCKOM si3bIkax. Hampumep, B natus-
CKOM SI3BIKE MOJIOYHBIN 3y0 Ha3bIBa€TCS BHI-
MaJaroIIuM, a «3y0 MyIpOCTH» — MO3IHUM.
Bo3MO0kHO, 3TO CBSI3aHO C TEM, YTO JTaTHHCKUH
A3BIK — 3TO JPEBHUHN S3BIK, JIOAU Ha3bIBAJIU
MPEIMEThI M0 MPUHIUIY TOTO, YTO OHH BH-
JISIT — OHU BUJIAT, YTO 3y0 paHO BHIMAACT U Ha-
3BIBAIOT €TO «BBIMAAAOIIUMY. B pycCKoM si3bI-
K€ 3TO TPOUCXOAUT OoJiee OCO3HAHHO, JIOIU
HauWHAIOT BBICTPAWBATH IETIOYKY COOBITHH,
WCKaTh CBSI3b MEXIYy HUMH, CPaBHUBATh IIPO-
reccel. [1oaToMy 3y0 Ha3bIBAIOT MOJIOYHBIM,
[IOTOMY 4TO OH THPOPE3BIBACTCS, KOrnIa pe-
OCHOK THTAaeTCs TPYIHBIM MOJIOKOM, a 3y0
MYAPOCTH — MOTOMY YTO OH MPOPE3BIBAETCS
B TIO3/THEM BO3pacTe, KOT/Ia JIIOAH yXKEe UMEIOT
KAKOM-TO >KU3HEHHBIM ONBIT U 3HAHUSA, KOIJa
OHU HAOMPAIOTCSI MYPOCTH.

5. OnuH npu3HaK MOXKET IPOOUTHCS Ha He-
CKOJIBKO B 3aBHUCHMOCTH OT (D)YHKIIMIA, BBIIIOJI-
HSIEMBIX OJTHUM U TE€M K€ OOBEKTOM, TOITOMY
Y CYIIECTBUTENHHOTO MOXKET OBITH HECKOIBKO
Ka4eCTBEHHBIX MpHiaraTenbHbeIx. Hampumep,
HEHPOH MOXET OBbITh YYBCTBUTCIBHBIM U JIBH-
rarejbHBIM B 3aBUCUMOCTU OT BBITIOJTHIEMO
¢ysnkumu. Korma mbl morparmBaeMcs 1o To-
pSAYell TUINTKH, PEIeNTOphl Ha KOXKE BOCIIPH-
HUMAIOT BBICOKYIO TEMIIEpPaTypy W BO3HUKAET
BO30yXXJIeHHE, KOTOpPOE€ Mepenaercs 0 4yB-
CTBUTEILHOMY ((DYHKIIMSI — BOCIPHUSTHE pa3-
JIpakeHHUs) HEMpPOHY Ha BCTaBOYHBIM HEHpoH
Y TIOTOM Ha JIBHTAaTeIbHBIN ((DyHKIMS — Tiepe-
Jladya WMITyJbca K pabodeMy oOpraHy), KOTO-
pBIi TIPOBOIWT UMMYIEC K padodeMy opra-
Hy — MBIIIIE, MBIIIA COKpAallaeTcs, U pyka
OTJCPrHBaCTCA.

6. 3HaueHus1 Ha3BaHUH 3yOOB:

PesnoBerii 3y0 (dens incisivus)

Incisivus — ocTpbIit — pe3el JoKeH OBITh
OCTPBIM, YTOOBI OTKYCHIBATH €11y

KierkoBsiit 3y6 (dens caninus)

Jlat. Canis, is m cobaka — CoOaka Kyca-
er KibikamMu. DYHKIMS KIBIKOB Y YETOBEKA —
3TO PACKyChIBAHWE, pa3pbIBAHUE U yICpiKa-
HUE TTUIIH.

Bonpmio#t  kopeHHO#N  (MOJSIPHBIN)
(dens molaris)

Jlat. Molaris, is m *epHOB — >KEpHOB —
JIACK, TIPEIHA3HAYCHHBIA JUIS TepeTHPaHus,
pasmona 3epeH — (QYHKIUS MOJISIPOB — OKOH-
YareNbHOE MepeTUpaHe, OKOHYATEIEHOE pa3-
’KEBBIBAHUE ITUIIIH.

Molo, molare «MomoTh» — (QyHKIUS
MOJISIPOB.

Manbiii kopeHHOH (IPEeMOJISPHBI) 3y0
(dens premolaris)

[IpucraBka pre- O3HA4YaeT TMPEAIISCTBO-
BaHHE — MPEMOJISIPHI IO MOJIIPOB MEPBUYHO
MEPETHPAIOT M Pa3KEBBIBAIOT MHIILY.

Mosounsriii 3y6 (dens deciduus)

Jlar. Deciduus ornmaparomuii — Monod-
HBIE 3yObI OTMAAIOT B JICTCTBE

B pycckoM si3bike 3y0 Ha3BaH MOJIOYHBIM,
MOTOMY 4TO 3y0 HadyWHAeT NpPOpe3bIBaThCH,
Kora peOeHOK MUTAETCs TPYIHBIM MOJIOKOM
MarepH (CM. BBILIE).

3y0

3akiaouenue

VICKOHHO KaueCTBCHHBIC TMPHJIAraTeib-
HBIC HE HMCYEPIIBIBAIOT COJEP)KAHUE MPHU3HA-
Ka, MO3TOMYy IyTeM MeTadopu3aluu Ipo-
HCXOOUT TpPaHC(HOPMAIUS OTHOCHTEIHHOTO
HpI/IHaFaTeJIBHOFO B Ka4C€CTBCHHOC, HpI/I 3TOM
OTHOCHUTCIIBHBIC HpI/IJ'IaFaTCHLHI)IC HOHy‘Ia-
0T JIOTIOJIHUTEIBHYIO OIEHOYHYI0 CEMaHTHU-
Ky. YeTkass CTPYKTypa JIATHHCKOIO TEpMHHA
W TIOSABJICHHE [IOIOJIHUTEIBHOTO 3HAYEHUS
OLIEHOYHOCTH II03BOJISIOT JETKO IIOHMMATh,
BOCHpI/IHI/IMaTB nu BOCHpOI/I3BOZ[I/ITL I/IH(i)Op-
MAIuio B MEIUIIMHCKOM MPO(hEeCCHOHATHEHOM
COOOIIECTBE.
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CKOPHUHI KAK UHCTPYMEHT OHEHKH
HAJEZKHOCTHU KOHTPAT'EHTA

Apmb6a JI.H., 'anonsko 10.I.
Cubupcxuil eocydapcmeennwlil yHugepcumem nymeiti coooujenus, Hosocubupck,
e-mail: Julia.gaponko@yandex.ru

B naHHOII cTaThe OCBeIaeTCs MOHATHE CKOPHHTA, JaeTCsl 000CHOBaHNE HEOOXOANMOCTH IPHUMEHCHHSI CKOPHH-
TOBBIX CHCTEM, ONPEIEICHbI HX JOCTOMHCTBA M HEAOCTATKH. Takxke paccMaTpuBaeTCsi HCTOPHUS Pa3sBUTHS CKOPHHTA
B Poccun u 3apy0exom. [IpuMeHeHHe 1 HCTIONb30BaHNE CKOPHHIOBOI OLICHKH KOHTPAreHTOB MO3BOJISACT HPEATPHU-
SITHSIM KOHTPOJIIMPOBAaTh CBOIO ILIATEIKECIIOCOOHOCTh U JIMKBUIHOCTD, ITO3TOMY HEOOXOIMMO COBEpIICHCTBOBATH
JTaHHBIA (DMHAHCOBBIII MHCTPYMEHT C LEJIBI0 ONTHMM3AI[MH TIPOLIECCOB YIPABICHHUS ACOMTOPCKOM 3aI0IKEHHO-
CTBIO, YUHTHIBATh PEAIMH COBPEMEHHONH SKOHOMUYECKOH OOCTAaHOBKH C LIETIbIO CHW)KCHHUS TOTEPh OT HEI0OpOCco-
BECTHBIX KOHTpareHToB. Hapsay co CKODHHIOM paccMaTpHBaeTCs Takoe HOHSATHE, Kak OaHKpOTCTBO. IIpuumHBI
€ro BOSHUKHOBEHMS 1 METOJMKH OLEHKH. B yCIOBHX 5KECTOKOI KOHKYPEHIIMN MEXTyOaHKaMK Ha PBIHKE TTOMCKA
HPHOBUTBHBIX aKTUBOB, IIIABHBIM U3 KOTOPBIX SBIISIETCS KPEAUTOBaHHE, OAHK JIOJDKEH YMETh OBICTPO OLCHHTH 3a-
EMIIUKOB ¥ BHIOPAaTh HaJIeXKHBIX, OTCEKas IOTEHI[AIbHO BHICOKOPUCKOBAHHBIX. baHKHU MOIB3YIOTCS Pa3HBIMH IIPO-
rpaMMHBIMU pa3pabOTKaMH, yCKOPSIOIIMMH TPOLECC OLEHKH KPEAUTOCIIOCOOHOCTH. OHAKO MPUHLMUIIBI PabOThI
9TUX NPOTpaMM, Yyepe3 KOMMEPUECKYIO TaiHy, CeKPETHBI 1 HEN3BECTHBI B 11e1oM. CTaThsl OTKphIBAeT (DYHKIIMOHATb-
HBIE MOMEHTHI OIICHKU IIOTCHIINAIBHOTO 3aEMIIHNKa CKOPHHIOBBEIM MOJYJIEM, SIBISIOIIMMCS aHAJIOrOM OOJBIINH-
CTBa CKOpPHUHI-TIporpaMm 6aHkoB. Takxe paccMaTpHBAIOTCsi BOSMOXXHOCTH HCIIOJIb30BAHMS aBTOMATH3UPOBAHHBIX
cucteM Ut 3G (HEKTHBHOM MPOBEPKH KOHTPAreHTOB. VICIoNp30BaHHE CKOPUHIOBOM OLCHKH B MPAKTHKE KPYIHBIX
MPENPUSTHH CTAaHOBUTCSI BCe OoJiee pacIpOoCTPAaHEHHBIM sIBICHHEM. ICIIonb30BaHME CKOPHUHTOBOI OLICHKH II0-
3BOJISIET HPEATIPUSITHIO YCOBEPIICHCTBOBATH YIIPABICHYECKHIA TIporiece B chepe B3aUMO/CICTBHS C KOHTPAareHTaMH,
a TaK )K€ CHU3UTh KPEIUTHBIC PUCKH.

KuoueBrble cjioBa: CKOPHHI, CKOPUHIOBbIC CHCTEMBbI, PUCK, YIIPABJICHUEC PUCKAMHU, OIICHKA er}lﬂTOCHOcoﬁHOCTH,

IUIATEKEeCTOCOOHOCTh

SCORING AS A TOOL FOR ASSESSING THE RELIABILITY
OF A COUNTERPARTY

ArsuBa L.N., Gaponko Yu.G.
Siberian Transport University, Novosibirsk, e-mail: Julia.gaponxo@yandex.ru

This article highlights the concept of scoring, substantiates the need for the use of scoring systems, identifies
their advantages and disadvantages. The history of scoring development in Russia and abroad is also considered.
The application and use of scoring assessment of counterparties allows enterprises to control their solvency and
liquidity, therefore it is necessary to improve this financial instrument in order to optimize the processes of managing
accounts receivable, to take into account the realities of the current economic situation in order to reduce losses
from unscrupulous counterparties. Along with scoring, such a concept as bankruptcy is considered. The causes of its
occurrence and methods of assessment. In conditions of fierce competition between banks in the market for finding
profitable assets, the main of which is lending, the bank should be able to quickly assess borrowers and choose
reliable ones, cutting off potentially high-risk ones. Banks use various software developments that accelerate the
process of assessing creditworthiness. However, the principles of operation of these programs, through trade secrets,
are secret and unknown in general. The article reveals the functional aspects of evaluating a potential borrower with
a scoring module, which is an analogue of most scoring programs of banks.The possibilities of using automated
systems for effective verification of counterparties are also being considered. The use of scoring assessment in the
practice of large enterprises is becoming increasingly common. The use of scoring assessment allows the company
to improve the management process in the field of interaction with counterparties, as well as reduce credit risks.

Keywords: scoring, scoring systems, risk, risk management, creditwortniness assessment, solvency

IMpu Bbmaue KpeauTa OaHKOBCKOE Y-
peXJIeHHE OILEHWBAET CIIOCOOHOCTH TOTEH-
MUAJIBHOTO KJIMCHTA MOJHOCTBIO U B CPOK
paccyuTaThCs MO B3SATHIM Ha ceOsl TOITOBBIM
obOsi3aTtenscTBaM. Ha 3ToM 3rtame mpowucxo-
JIUT TIpeIBapUTENbHAS OICHKA KPEIUTOCIIO-
coOHOCcTH 3aeMmuka. Jns oTOopa Kpemau-
TOCHOCO6HBIX 3a€MIIIUKOB CJIY>XaT HMCHHO
CKOPUHTOBBIE CHUCTeMBI. [10CKOIBKY MOTHOE
n3beranne pUCKOB B OAHKOBCKOW cdepe He-
BO3MOXHO, TTOTOMY OCHOBHOM IIEJIBIO MPO-
necca yIpaBlICHUS PHUCKAMHU SBISETCA WX
nzberaHue, a OTpaHUYCHUEC U MUHUMU3AIIHS
X BIHUAHHUA Ha ACATCIBbHOCTH OaHKOBCKO-
0 YYpEXIACHHU.

OcHOBHAsI TIeNIb KPEAWTHOTO CKOPHHTA —
ONTHMU3AIUS TPUHATHS PEIICHUN O TMpeno-
CTaBJICHUH MOTPEOUTETHCKOTO KpeauTa.

B nponiecce uccnenoBanus ObLTH H3YYCHBI
PBIHOK KOMITBIOTEPHBIX TMpOrpaMM st OaH-
KOBCKOM J€ATEIBHOCTH, HCCIEAOBaHUSA OT-
€UCCTBEHHBIX YYCHBIX, BHYTPCHHHUE HOpMa-
THBHBIC JOKYMEHTHI KOMMEPUYECKUX OaHKOB.
Bompocamu omeHKH KPEAUTOCIOCOOHOCTH
C TOMOIIBI0 aBTOMAaTU3UPOBAHHBIX CHCTEM
3anumanuce: Cepreil WBanbko wucciemoBain
yKa3aHHBIE BOIIPOCHI B CTaThe MO Ha3BaHUEM
«BHenpeHue aBTOMaTH3UPOBAHHOW CHUCTEMBbI
KpeAUTOBaHUs B O0aHKaX W (PUHAHCOBBIX Op-
ranuzanusax», PoctucnaB Koc paccmarpuBan
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BOIIPOC TMPHUMEHEHHS CHCTEMBI JKCIpecc-
OIICHKM B KPEIUTOBAHUM MEJKUX 3EPHOIPO-
u3Bogutenei, E.M. HeBmepxkuukuil uzydan
COBpEMEHHBIE WHCTPYMEHTHI OIEHKH KPEeIuT-
HBIX PHUCKOB C HCIIOJIB30BAHHEM ITPOTYKTOB
KpenuTHoro 61opo, Auapeit [Iunrynus, nupex-
TOpP BOCTOYHO-eBpoIelickoro (unuana Scorto
Corporation, omucan KpPEIUTHBIH CKOPHUHT
10 BCEM dTaraM U 0COOCHHOCTSIM.

Leapb uccaenoBanus — MokazaTh BaXXHYIO
OB CKOPUHTOBBIX CUCTEM IIPH OIIEHKE IIIaTe-
JKECTIIOCOOHOCTH KOHTpAarcHTa.

MarepuaJibl 1 METOABI HCCIETOBAHUSA

J1g nccnenoBaHus NCIOIB30BaHbI HOPMa-
tuBHBIE TOKyMeHTH OAO «PX]I», Teopetnue-
CKHUE U TPAKTUYECKHE METOIBI HCCIICIOBAHMUS.

Pe?ay.]'ILTaTbI HCCJICA0BAHUSA
U UX o0Cy:KIeHne

OddexTnBHOE PYHKIMOHUPOBaHHWE OaH-
KOBCKHMX YUPEXACHUM B yCIOBUAX PHIHOYHOMN
SKOHOMUKH W KPU3HUCHBIX SIBICHHA Ba)KHOE
MECTO, Ha Hall B3I, JOJDKHA 3aHATH CTpa-
Terus ynpaeieHus puckoM. CTparerus ynpas-
JICHWsI PUCKOM JIOJDKHA COBMEIIATh BHYTpPH-
0aHKOBCKYIO [IEATENIbHOCTh C MEXaHU3MaMH
HammonansHOTO OaHKa YKpawmHbl U IPYTUX TO-
CYapCTBEHHBIX CTPYKTYp. ba3oBeIM 3nemen-
TOM TaKOH CTPaTEruu JOJIKEH CTaTh CKOPUHT.

CKOpPUHIOBBIE MOJENIH HE SIBISIIOTCS Ka-
KUM-JTH00 HOBEHWIIUM SIBIEHHEM, HPUCYIUM
koHIly 20 — Havyanmy 21 Beka. Toia4koM K cO3-
JAHUIO0 CHCTEM OBICTPON OIICHKU 3aeMIIMKOB
cTaJla BTOpasi MUpOBasi BOMHa, Koraa abcooT-
HOE OOJIBIITMHCTBO KPEIUTHBIX CICIIMATHUCTOB
(mpenMy1IeCTBEHHO MYXYHH) OBUIO MIPU3BAHO
B apMHUIO U OaHKH CTOJIKHYIIUCH C HEOOXOAMMO-
CTBIO WX 3aMEHBI. Tor/ia 3TUM CITeIHaINCTaM,
Mpe’ke YeM MOKUHYTh paboTy, mpeaiaraioch
COCTaBUTh HEKHI allTOPUTM, IPUMEHEHUE KO-
TOPOTO TIPH BBIJIaUu€ KpPEIUTa MO3BOJIUT CHU-
3UTh (PUHAHCOBBIE PUCKHU. TaKUMU HHCTPYMEH-
TaM{ MOTJIH OBl UCTIONIB30BaTh U CIIEIIHATHCTHI
HE CIIHMIIKOM BBICOKOW KBalU(HUKAIMH. IDTO
Y CTaJo TIEpBOHAYAIIOM OyIyIINX CHCTEM 3KC-
IIpecc-OLEHKH 3aEMIINKOB.

B nauane 50-x romoB B Can-®paHiucko
OCHOBaHa IiepBas KOHCAITHHTOBas (upma
B oOnactu ckopuHra — Fair [ssac, koTopas B Ha-
CTOsIIIIee BpeMs ABJISIETCS BEAyIller KoMIaHuen
cpenr pa3pabOTYNKOB CKOPHHTOBBIX CHCCTEM.
Cospemennoe HazBanue ¢pupmbl — FICO.

CKOpPUHT — TEPEBOJUTCS C AHIIUHCKOTO
KaK «0am» ¥ MOTOMY 3Ty METOAUKY MOPOii Ha-
3BIBAIOT «0AJUTBHOM OIeHKOI». CKOPHHT mpe-
cTaBisgeT co0oil MareMaTndecKyr WM CTa-
TUCTUYECKYI0 MOJEINb, C IOMOIIBIO KOTOPOH
HA OCHOBE KPEIUTHON MCTOPHH MPEABIIYIINX
KJIIMEHTOB KPEAUTOP OIMpPENCIUT BEPOSTHOCTH
HEBO3BpAaTa J0Jra B YCTAHOBICHHBIE CPOKH.

KpenuTHblid CKOPUHT — 3TO CHCTEMa, KOTO-
pas OLIEHWBACT JIMYHBIA KpeAHuT (KPEeTUTHBIN
PUCK) HAa OCHOBE YHCIIOBBIX U CTATUCTHYECKAX
MeTomoB [1].

CroBo «scoring» MPOUCXOAUT OT AHTIIHIA-
CKOTO CJIOBAa SCOre, 4YTO O3HAa4daeT «OLIEHKay.
DaKkTU4YecKd, MPOrpaMMbl KPETUTHOTO CKO-
PHHTa HCHOIB3YIOT OAIbl 17151 OLIEHKH IUIaTe-
JKECTIOCOOHOCTH KJIMEHTOB.

KpenuTHbiii CKOpUHT Takke Ha3bIBalOT
TUTIOM MIPOTPaMMHOT0 OOecCIedeH s, KOTOpoe
OIIEHMBACT OKUAAEMYIO TLIATEIKECITIOCOOHOCTD
KJIMEHTOB Ha OCHOBE JIOCTYNHOW HH(popMa-
UM, TT03TOMY TEKYIIUH MPOLECC OLEHKH 3a-
EMIIIMKOB 3aHIMAaeT HECKOJIIEKO MUHYT.

Cucrema mojic4yeTa OYKOB Ha3BaHa B YECTh
AHTIIMHACKOTO CJIOBA «SCOre», KOTOpOoe Iie-
PEBOIUTCST KAaK «OLIEHKa» WM «OLCHKay.
B ¢(uHaHCOBBIX y4peKACHUSIX OLEHKa IuiaTe-
JKECTIOCOOHOCTH 3aeMIIMKa IIPOBOIUTCS C IIO-
MOIIBIO OaJIOB.

Pa3BuTHE CHCTEMEBI MO/ICYeTa OYKOB Hava-
sock B 1930-x rogax, HO TOJNBKO CITyCTS ITOYTH
30 ;eT mosBWJAch IEpBas MOJENb CHCTEMBI
MOJICYETa OUKOB.

CucrteMa CKOpUHTra — 3TO OJUH U3 CIOCO-
00B pemieHns MPOOIEMBI: IPENOCTABUTH CCYILY
WJIM OTKa3aThcs OT ccyasl. B cucreme mpemyc-
MOTPEHO, YTO HCCIeAyeMas TpyIia KIHeHTOB
JeMUTCS Ha pasHble Tpynmbl. B cratucthke
uzes paslelieHHs ONpeleTIeHHON MOMYISIUH
Ha HECKOJIBKO Tpynn Obuta mpemyioxkena Ou-
mepoM B 1936 rony Ha npuMepe pacTeHUN.

B 1940 tomy B OmHOM aMepHUKaHCKOM
KypHaJsie Oblia OImyOIMKOBaHa CTaThs, B KOTO-
poil pacckas3bIBalOCh O Ba)KHOCTH BBEJEHUS
OayuibHON CHCTEMBI. DTO TMepBasi MyONuKaHs
no nanHoi teme. Ho eme B 1941 rony ropan
MIPUMEHWIT 3Ty TEXHUKY, YTOOBI pa3AeNuTh CCy-
ITbI Ha «HAJIS)KHBIE» U «HEeHaIeXKHBIEY. Bo Bpe-
Mg BTOpoii MHpOBOW BOIHBI ClELMAINACTA-
MU, KOTOpbIE 3aHHUMAJINCh BBIJa4ell KPEIUTOB
U ONpeAeTICHUEM YPOBHsI IJIaTEKECTIOCOOHO-
CTH 3aeMIIMKa, pa3paboTaH oOmpeesIeHHbIH
CBOJI TIPaBUJI M TIPEIIONKECHAN MO TPUHATHIO
KPCIUTHBIX peIeHuil 0e3 KBaIuQpHUITUPOBaH-
HOTO IIepcoHania. DTo Tpoobpas Oymyiiero
KpPEIUTHOTO CKOPHHTa.

B 1956 rony bumnn ®axe u Opn Ucaax
OCHOBaJII KOHCAJITHHIOBYIO KommaHuio Fair
Issac Corporation, koTopast pazpaborana mep-
BYIO CHCTEMY TOJICUETA OYKOB.

Korna cranu nonynsipHbl cCylibl HAIUYHBI-
MU U «KPEIUTHBIC KapThl», IIMPOKOE pacipo-
CTpaHEHHUE TIOIYYMJI CKOPUHT. B cBsizu ¢ 3THM
0aHKM HaUMHAIOT aBTOMATH3UPOBATH CHCTEMY,
YTOOBl OHM MOIJIM TPWHUMATh COOTBETCTBY-
IOIMe pelIeHns O Bhigade kpeauta. [IpoBems
UCCIIeIOBAaHUSI, OHH IPHUIIUIN K BBIBOJIY, YTO CHU-
cTeMa IMoJicyeTa OUYKOB BJBOE COKpaTHJIa KOJHU-
4ecTBO OE3HAEKHBIX JOJITOB.
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dKOHOMUYecKue HayKu

B 1963 r. B XKypnane AmeprukaHckol cTa-
TUCTHYECKOM accouuanuy Oblia omyOIrKoBa-
Ha OoJbIIasi cTaTbs, B KOTOPOH YKa3bIBaJOCh,
YTO PaCIpPOCTPAHEHHOCTH 3TOTO SIBIEHUS Obl1a
HU3KOH. OKCHIEpThl CUYMTAIOT, YTO IPUYMHA
KpOC€TCA B OTCYTCTBUU KOMIIBIOTECPOB H CIIC-
LMATU3UPOBAHHBIX TMPOTPAMMHBIX pecypcax,
OTCYTCTBHE (PMHAHCOB. DTH MIPUYHHBI U BHI3bI-
BAIOT OMACEHHs y (PUHAHCOBBIX YUPEKICHUH.

U Bor B 1970-X TOIaX MOSBUINCH KOMIIBIO-
TEpPbI, ¥ MX MOIIHBIEC (DYHKIIHHN ITO3BOIMIN IIPO-
BEpSITh KIIMEHTOB. B TO ’ke BpeMs yBEINYHUIOCH
KOJIMYECTBO 3aEMIIMKOB, KEJIAOIUX MOTYYHTh
KpenuTbl. DUHAHCOBBIE YUPEKACHUS Hadaln
AKTMBHO BHEZIPSTH CKOPUHTOBYIO CUCTEMY, UTO-
ObI IOMOYb KJIMEHTaM B IPOBEPKE U aHAIIU3E.

Kpenurnsie peritunru Poccuu nosiBUivch
OTHOCHTENIFHO TMO3IHO, KOorja OaHKH Hada-
JIM BBIIaBaTh POCCUSHAM KpYIIHBIE PO3HUY-
HBIE CCY/IBI.

Ho k 1995 rony mepen poccuicKol Kpe-
TUTHOM OpraHu3alueil Bcraja mpodiiema Hc-
[I0JIb30BAaHMUS  CYIIECTBYIOIIMX pPa3paboToOK
WK pa3paboTK COOCTBEHHOTO MPOrPaMMHOTO
obecrieuenus. B 2010 roxy mossBHIHCH KOMIIa-
HUH, KOTOPbIE CTaJIM 3aHUMAThCS pa3padOTKOM

CKOPUHIOBBIX CHCTEM, YUUThIBas TPEOOBaHUS
KPEIUTHBIX OpraHU3allvid.

Ceronus B Poccnn MHOTO KOMITaHHUH, KO-
TOpBIE TIPOJAIOT U OOCITYKUBAIOT TAKUE HHTEI-
JIEKTyaJIbHbIE TTPOAYKTHI.

B Hacrosiiiee BpeMsi CyIlecTByeT HECKOIIb-
KO Kiaccu(UKalUui KPEAUTHBIX PEUTHHTOB.
ITo naznavyenuro (puc. 1) [2].

[IpuHIMIT PabOTH KPEAUTHOTO CKOPHHTA
MOKa3aH Ha PUCYHKE 2.

KpenutHbiii peWTUHr TpPUHUMAET Mpe-
BapuTelbHOE perieHune. Ecnu  3aeminuk
HE HAOHMpaeT JOCTAaTOYHO OAaJUIOB, KpEIUTHAs
OpraHM3aIys OTKA3bIBACT WJIH MOBBIIIACT MPO-
IEHTHYIO CTaBKy. Eciim cucreMa KpeauTHOTO
CKOpHMHTA JIaeT COoIvlache Ha BBIAAYy KpenuTa,
JKCIIEPT BHUMATEIHLHO TPOBEPSIET €TO JaHHBIC.
OkoHYaTeIbHOE PEIICHUE B €T0 PyKax.

ANTOPUTM KPEIUTHOTO CKOPWUHTA TMPH-
HUMaeT BO BHHMaHUE pa3jIMyYHBbIC IOKa3are-
nu. Camblid 3HaUUMBIA M3 HUX — KpEOUTHAas
uctopust. CKOPHHTOBAs CCTEMa aHAIN3HPYET,
CKOJIBKO CCYJ M 3aiMOB Y KJII€HTa, IIPOCPOUEH
JIM OH, TOJYYHJI JIU KJIMEHT CCYIy OT MHKPO-
(hMHAHCOBOI OpraHW3aIMi U CKOJBKO OH 3a-
TUTATUII BOBPEMSI.

Application-ckopuHr Fraud-ckopwHr Collection-ckopuHr Behavioral-ckopuHr

*OLEHKA *BLIABIEHME W
KpeauTocnocobHocTk npeaoTEpaLleH1e
Ha OCHOBE aHKETHBIX peanuzauum
OaHHbIX MOLLEHHMUYECKMX CXEM,
OCYLLECTENASMbBIX

HAHEeHTamMH

*pazpabortka
WHOMEWIYANbHbIA
nporpammel pabotel ¢
KaObiM KOHKPETHbIM
3aeMLLMKOM,
BC/IECTEME aHaNW3a
MCTOPMIA onepauunii no
&ro cYeTam

*OCyLLeCTENEHNE
adbderTueHOM paboTsl
c npobnemHbimM
KAHEHTaMM

Puc. 1. Knaccughuxayus kpeoummnoeo ckopunea [2]

Ob6paweHne 3aemumKa B 6aHK nam apyroe GUHaHCOBOeE yupexaeHue

OueHKa 3aABKM NO NporpaMmme KpeguTHOro CKOPUHra
OueHKa 3aeMmwuKa B 6annax

OnpepeneHne peTUHra 3aeMLinKa
MpepBaputenbHoe pelleHne O Bblgaye KpeauTa

OKoHuaTenbHoe peweHue o Bblaaye KpeauTa B Caiydyae , eC/aiv 3aeMLnuK Ha6pan
AOCTaTO4YHOE KO/In4yecTtso 6annos

Puc. 2. [Ipunyun pabomol KpeOumHo2o cKopuHaa
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Takke BakHA aHKeTa, 3aIllOJIHCHHAS 3aEM-
muKoM. B HeM ykazaHbl 1oJ1, BO3pacT, aapec,
PO 3aHATHIA, OTIBIT PabOTHI U JJOXO/.

Ecnmu genoBek OepeT B JOAT W3 CBOETO
Oanka 3apabOTHOM IUIATHI, Y KPEIUTOpPa €CTh
CBOM JIaHHBIE O TUIATEKECIIOCOOHOCTH W TIO-
KyTKax KIMeHTa.

Haxoneu, anroputm MOXKET U3y4YHUTh COLH-
ANBHYIO CeTh KIIMEHTA, Y3HATh MapKy €ro Mo-
OMIBHOTO Telle(hOHa U TaKe OTIPABUTH 3aIPOC
JIOTIONTHUTENFHBIX JJAHHBIX B OTJEI (XOTSA TaKast
orieparysi HeBO3MOXHA 0e3 BeloMa KIIMEeHTa).

I[aHHI)IC O TOM, KaKHW€ MMOKa3aTCJIn YYUThI-
BaIOTCs AITOPUTMAMU CKOPUHTA U KaK OHU OI1e-
HUBAIOTCS, 3a9aCTYI0 He TO0CTYIHBL. Hampumep,
HET €IUHOTO MHEHHS O TOM, KTO OoJiee HaJexK-
HBIA 3a€MIUK — MY>KYWHA WU JKEHIIAHA.

[TyOnuyHBIi CKOPUHT HUMEET ONpeieieeH-
HBIC JIOCTOMHCTBA:

- OHM OCHOBAHbI Ha JJAHHBIX U3 MHOTUX CH-
cTeM U 0a3 TaHHBIX, YTO JeJaeT Ooliee TOUHBIM
MPOTHO3 (TO €CTh TMapaMeTphl, BKIIOYEHHBIE
B MOJIENTb, TAKHUE KaK KOA(PPHUITMCHTHI B perpec-
CHOHHOI MOJIETIH, SIBJISTIOTCSI I OHU HYJIEBBIMHN);

— MaccoBbIii cOOp 1 00pabOTKa TAHHBIX, Ta-
K€ KaK MOJIeTMPOBaHMUE, BHIIIOIHAIOTCS Ha CTO-
POHE TIOCTAaBIIMKA TIPY TaKO# OIEHKe, YTO 3Ha-
YHUTENBEHO O0JIerdaeT OI[eHKY KOHTPareHTOB;

- 00mmIenoCTyHbBIe MaHHBIE OOBIYHO OT-
KPBITBI M TIPOBEPEHBI, YTO OOCCIICYMBAET JO-
BCpUC K CaMUM JaHHbBIM U TOCTPOCHHBIM Ha
HUX MOJEIISIM.

HoBsie MeTopI aHANN3a, IIMPOKO MCIIONb-
3YIOIIME alTOPUTMBI MAaIIMHHOTO OOy4YeHHS,
OTKPBIBAIOT IyTh K OOpHOE C PHIHKOM TpPaJIv-
[IMOHHBIX HHCTPYMEHTOB PETPECCHOHHOTO JIU-
HelHoro aHanu3a. C TOUYKH 3peHUsl CTPYKTYPhI
HCTIOJIB3YEMBIX aHHBIX U HHTEPIPETHPYEMO-
CTH Pe3yJIbTaTOB 3TH MOJIEIIH PO3pPadHkL. J{eH-
CTBUTEJILHO, Takue mnepenoBblie UT-pemeHus
o4deHb noporu. K coxaneHuto, ux mpeackasa-
TEeJIbHAsI CHJIa PEIKO OIPABIBIBACT BIIOKECHUS
1 BO3JIaraeMble Ha/IeKIbl.

ABTOpBl MHCTPYKLUHUH O TMOPSAKE peryiu-
pOBaHHA AESITETHHOCTH OAHKOB YTBEPKIAIOT,
4TO OaHKH 00s3aHBI UMETH APPEKTUBHYIO TI0-
JUTHKY W TPOIeTyphl CBOEBPEMEHHOTO BBISIB-
JICHUSI, pacyueTa, OICHKH, MOHUTOPUHTA, KOH-
TPOJISL U YIIpaBIE€HUS] KPEIUTHBIM PUCKOM. JTH
MOJIUTUKA WM TPOLEAYPHl JOIDKHBI BKIOYAThH
BECh IHKJI KPEAUTOBAHUSA, BKJIFOYAIOIIAN BHI-
Jady KpeauTa, OLEHKY KpPEeIuTa, a TakKe OCy-
[IECTBIICHUE YTIPABIICHUS KPEAUTHBIM U HHBE-
CTHULIMOHHBIM nopTdhernem [3].

BaHk nomKeH 3aKITOUUTh TOTOBOP C OIOpO
KPEAUTHBIX MCTOPUN U COIVIACOBAThH KaHAJIbI
riepeqavu WHGOpMAIMH AJI1 HACTPOHKH pado-
THI aHATUTUIECKOH TIaT(OpPMEI.

OnucaHHble BHIIIE TPEIIOKEHUS paspe-
HIarT p36OTaTb C JaHHBIMU U aHAJIM3UPOBATH
WX CTPEMHUTEIBHO W TOYHO Oe3 ydera (ak-

TOpa B3aMMOJCUCTBUS MEX KaapaMu OaHKa
u 3aemmukoM. llocrmegyromue wuccnenoBa-
HUS TIPEATIONATal0T U3yUYeHHe BO3MOXKHOCTEH
YIYYIIeHUs Pe3yJIbTaTOB OIEHKH KPEIUTOCIIO-
COOHOCTH, B TOM YHCIIE aBTOMaTH3NPOBaHHbI-
MU CPEJICTBAMH.

JluneliHas BEpOATHOCTHAs MOAENb B OC-
HOBHOM TIPEJCTaBIsET COOOH perpeccuoH-
HYIO MOJZIEIIb, B KOTOPOH 3HaYEHUE 3aBUCUMOI
nepemeHHo paBHo 0 unu 1 B 3aBUCHMOCTHU
OT TOTO, OBLIO JIN YTBEPKACHO JAHHOE 3asiBIIe-
HUE, WA HET.

VYCIOBHYI0O BEpPOSITHOCTb MOXKHO TaKkKe
UHTEPIPETUPOBATh KaK BEPOSITHOCTH OFO-
OpeHust 3asgBKM, OTHOCAIIYIOCS K TpYIIIe
napameTpoB X. OIlleHEHHAas BO3MOXXHOCTh
YTBEPXKICHUS MOTYT OBITH MCTOJIKOBAHBI aHa-
JIOTUYHBIM 00pa3oM.

Takum 00pa3oM, y Hac €CTh PErpecCHOH-
Has OIICHKA BECOB, MMOATOMY pacyeTHas BEpo-
SATHOCTH YTBEPXKACHUS MOXET OBITH paccUmTa-
Ha JJI1 HOBOU 3as1BKH.

Korma mpuHMMaeTcsi pemieHme O Mpeno-
CTaBJICHUU CCYyMbl, MMOJYICHHBIA TaKuM 00pa-
30M pe3yJIbTaT CIAEAYET CPABHUTH C MPEACIIOM
OIICHKU OTCEUKH.

Crnemyer OTMETHUTh, YTO JaHHAs MOJEIh
MpOCTa B peaju3allii, HO He BCerna JAaeT Mpu-
EMJIEMBII pe3yibTaT MPOrHO3UPOBAHUS.

B cBs3u cO CTIOXKUBIIICHCS STTHAEMHIOIOTH-
yeckoit curyanueit B ctpane CITAPK —uTep-
(hakc OOHOBMIJI METOAMKY OTPACICBOIO yUeTa —
M3MEHWII CUCTEMY y4eTa 0ayuioB. DTO CIIENaHo
JUTSL TIPEATIPUSITHNA, TOCTPAAABIINX B TEPHO
MaHAEeMUN. DTH U3MEHEHHUS TIOBJIUIN Ha TI0-
Ka3aTesb MI1aTeKHOW TUCIIUIUINHBL.

Beap no mHaekcy miaTexHOW AUCIUILIH-
HBbI MO)KHO CYIUTBH O TOM, KaK KOMIAHUHU BEAyT
pacuetsl ¢ nocraBmukamu. [ns storo CITAPK
coOupaer peanbHy0 HH(HOPMAIIIIO O CBOEBpE-
MEHHOH OIUTaTe CYETOB COTHSAMH THICSY KOHTP-
areHTOB OT CBOMX OCHOBHBIX MapTHEPOB (TO-
CTaBIIUKOB KUJIHIIHO-KOMMYHAJIBHBIX YCIIYT,
TETICKOMMYHUKALMOHHBIX H TPAHCHOPTHBIX
KOMITaHU, OITOBBIX TOPToBIiEeB) [4, cTp. 29].

CymectyeT npoekt Dan&Bradstreet, xo-
TOpOE 3aHMMAEeTCs Tepenadell JaHHBIX O TuIa-
Texax. M 3TUYecKyl0 KOPPEKTHOCTh JAaHHBIX
exeronuo aynupyet PwC [5, ctp. 27].

I[TomuMoO O0OIIENOCTYITHBIX JaHHBIX, Ha-
npumep, B CITAPK, opranuszanun taxxe nme-
0T BHYTPEHHIOIO MH(OpMAINio, KOTopas Xa-
paKkTepu3yeT pazandHble (GaKTOPHl U HCTOPHUIO
B3aMMOOTHOIIICHUH ¢ TapTHepamu [3, c.144].

Ceifuac B TpaHCHOPTHBIX KOMIIAHUSX OUCHb
pacmpocTpaHeHa CHCTEMa IIOJICYETa OYKOB.
Hcnonp3oBare aHHYIO CHUCTEMY TPaHCIIOPT-
HBbIE KOMITAHUH CTaJIH CPABHUTEIHHO HEJIABHO.

OAO «PX]», HapuMep, IMEET CBOIO Me-
TOJIUKY, pa3paboTaHHYIO I OLICHKH BO3MOXK-
HBIX PHUCKOB U MCKJIIOUCHHUS YXYIIICHUS JTUK-
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BUJIHOCTH KOMIIAHUH. DTO OAUH U3 DJIEMEHTOB
yrpasieHus (PMHAHCOBBIMU PUCKAMH.

CxopuHTOBas cucrema paspaboTaHa B CO-
OTBETCTBHU C HOPMATHUBHBIMH JTOKYMEHTaMH
OAO «PXX]».

[Ipouenypbl  KiIacCU(pHUKAIMM  KOHTP-
areHToB (OmIpeereHue JOMYCTUMOTO JTUMHUTA
aBaHCa) U MOHUTOPHHIA KOHTPArcHTOB 4lie-
HaMU TPYIIBI CYUTAIOTCS JAOMOTHUTEIHHBIMHU
WHCTPYMEHTaMH, KOTOpBIE PpabOTalOT OTHO-
BPEMEHHO C CYIICCTBYIOIIMMH HHCTPYMEHTA-
MU (PUCYHOK 3).

st pacdera KpeAUTHOTO JTUMHUTA KOHTP-
areHTa WCIIONIB3YeTCS AaBTOMATU3WPOBAaHHAS
cuctemMa «KpenutHeii numut». CornacHo
CHUCTEME, JTUMHUT KPEIUTOBAHMs KOHTpareHTa
OTIpEICISICTCS] HA OCHOBAHUU:

85

- OueHka GUHAHCOBOTO MOJIOKEHHS KOHTP-
areHTa v TeHACHIHI €r0 U3MEHEHUS,;

- CocTosiHUE COImaleHUu MEXIy ApYyroi
croponoi u PXK]JI;

- Muadopmarus U3 BHEMIHUX HWCTOYHHUKOB
M0 UCTOPUU KOHTpAreHTa W TEKYIIMM BOIIPO-
caM Ha/IKHOCTH;

- Makpo3koHOMHYECKUE TEHACHIINH 1 OXKH-
JAaHUs, BIHSIONINE Ha HAIE)KHOCTH KOHTP-
areHToB;

- Omenka mpouelt WHGPOPMAITUH, BIUSIIO-
1Iel Ha OLIEHKY HaJIe)KHOCTH KOHTPAreHTa.

Bce mokaszarenu KOHTpareHTa paszierie-
HBl Ha 6 TpyMNI, Kakaas U3 KOTOPBIX HMEET
OTIpE/ICTICHHBIN BEC, KOTOPBIA HCHONB3YeTCs
IUTSI pacdeTa pedTHHTa KOHTpareHTa Ipy orpe-
JIEJICHUH KPEIUTHOTO JTUMHUTA (PUCYHOK 4).

Tunosble U HETUIIOBBIE YCIOBUSA
pacdeToB 110 JOroBOpaM, 3aKIH04aeMbIM
ot uMmenn OAO «PXI» ¢ koHTpareHTaMu

CxopuHTOBas OlleHKa
KOHTPAareHTOB Ha YCTAHOBIICHHE
WX KPEAUTOCTIOCOOHOCTH
U OTpEeeIICHHs KPEAUTHOTO
JINMHTA

Cucrema paboTb

C KOHTparcHTaMmu

IIponienypsl u opranuzanus
CHCTEMBI IIJIAaHUPOBAHUS U
aHaym3a 1eOUTOPCKON 1

KPEAUTOPCKON 3aI0JDKEHHOCTH

OAO «PXI»

[opsinok
hopmupoBaHus
(huHAHCOBOTO MIaHA
OAO «PXI»

ABTOMaTH3UPOBAaHHBIC
cuctemsl AC TTAJIK3,
ACBY

Puc. 3. Cucmema e3aumooeiicmeus ¢ koumpazenmamu OAO « PXK]»
C Yenbio KOHMPOIUPOBAHUSL KDEOUMHBIX PUCKOS

Mpynna
nokasatenemn

1 rpynna — Moka3saTtenu npodunsa KomnaHuu

2 rpynna — PenyTtauuna sHe OAO «PXO»

3 rpynna — ®uHaHcoBan OLLeHKa KOHTpareHTa

4 rpynna — HanoroBble 1 Npoyune coumanbHble 06A3aTenbCTea

5 rpynna — lNoKa3saTenn, OCHOBaHHbIe Ha ncrtopun B3aMMOOTHOLLEHWI C KOHTpareHTom

6 rpynna — MaKpO3KOHOMW—IECKMe NOKa3aTtenn

Puc. 4. I pynna noxazameneii konmpazenma
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Takum 00pa3oM, CKOPUHTOBAsI OLICHKA KOHTP-
arcHra — MpOIIECC, KOTOPBIN 3arparuBaeT pas-
JIMYHBIC HAITPaBIICHUS AEATEIBHOCTH U COCTOS-
HUSI OpraHHU3aIly, TOTOMY JUTST (JOPMHUPOBAHUS
MIPE/ICTaBICHHS O OIaroHaIe)KHOCTH HEOOXOH-
MO KCIIOJIb30BaTh aHAIM3 Pa3HBIX MTOKA3aTEeNCH.

Jns mokaszareneil omnpeneneHbl Cleayro-
[[1E UCTOYHUKH WH(OPMAIIHH:

- PETUCTpalMOHHBIE TaHHBIE — TIOpPTal
®denepanbHOW HAJIOTOBOW CIYXOBI, €IMHBII
(henepanbHBIN peecTp cBemeHuil o dakrax me-
ATCJIBHOCTH HNOPHUIUYCCKHUX JIUII, OHJIAMH- pe-
CYpPCBI PETUCTPALMOHHBIX OPraHOB APYTUX Io-
CYIapCTB, MEX/TyHAPOIAHBIE CEPBUCHL;

- oruetHocTh — I'MIP BJI, mannsie Ilen-
TpasbHOTO O6aHKa, L[eHTp packpeIThs Kopriopa-
TUBHON MH(GOPMAIINH;

- CBEJICHUSI O JICATEIBHOCTH — JaHHbIe De-
JIepaabHOTO Ka3HauehcTBa, naHHble PocnareH-
Ta, nanHbie PocpeecTpa, cucreMa MOHUTOPHH-
ra ¥ aHaJIn3a Me/na.

BaHKpOTCTBO — 3TO IPHU3HAHHAS HECOCTOS-
TETBHOCTH TOJKHUKA BEPHYTH CBOIO IIIaTEXe-

CHOCOOHOCTh W YHOBIETBOPUTH MPU3HAHHEIC
TpuOyHAaIOM TPeOOBaHUS KPEAUTOPOB IO APY-
roMy, KaK 4epe3 BHEApPEHHUE JTHKBUIAIMOHHON
MIPOIENYPHI.

IlpuamHBl  GaHKPOTCTBA  TPEATPHUATHI
MOTyT OBITh CaMBIMH Ppa3sHbIMU, OHU BJICKYT
3a coOOH HemIaTeKecrnocoOHOCTh Mpennpu-
ATHS, & OCHOBHBIMH NIPUYMHAMU BO3HHUKHOBE-
HUSl HEIUIaTe)KECIIOCOOHOCTU TPE/ICTABICHBI
Ha pucyHke 5 [4].

Ha ceroanasiniHuiit MOMEHT CylIECTBYET He-
CKOJIbKO METOJMK OIICHKH OAaHKPOTCTBA Mpel-
NpUATUH (PUCYHOK 6).

IIpu pacyere BeposiTHOCTU OAaHKPOTCTBA
KOHTpareHTa TPaHCOPTHAs KOMIIaHUS ¥C-
MOJIb3YET HECKOJIBKO Mojened. IT0 — MIATU-
dakTopHas Moaenb AJNbBTMaHa, METOIUKA
JaBbe110BOY — benmmkoBoii, Mojiens 3aiilieBOM.

[lo meroanke AnbTMaHa pacueT MPOU3-
BOJIUTCS C TIOMOIIBIO HMHTErPAJbHOM OIlICH-
KM BEPOSTHOCTH OaHKPOTCTBA MPEIAIPUATHS.
Jnsg aToro HMCmome3yroTcs  KOd(h(UITUEHTHI
C BECOBBIMU 3HAYCHUSMH (PUCYHOK 7).

Puc. 5. Hpu!mel BO3HUKHOBEHUSL HeNJIAMENCECNOCOOHOCMUL

- pocT HEGUTAITHH, ~
pocT HHg: o - HeCTAaOHIBbHOCTE
- YMeHBIIEHHE 0OespadoTHIIA; - CHIUKEHHE YPOBHA - cymecTsestoe TeHEKHOTO
HecTaOHIBHOCTE SKHOIO,
HaIHOHATEHOTO . PeaTbHEIX 10XOT0B CHITKCHHE CIIpoca; 5 oro
JoxXoma; HATIOTOBO HACRICHET, ; .
. PBIHKOE;
CHCTEMBEL
- Hes3( ()eKTHEHBIH
- HOIHTHYIeCKas ) - - He[IOCTH:KeHHe
p . MAapKeTHHT, - CYINeCcTBeHHBIH
HecTAOHITBHOCTE, MEHEITEMEET S EDeDACKO 3AILTAHHPOBAHHBIX - HestheKTHEHAT
OTpHITATeNbHEIE N ; pepacxol 00BEMOE MPHOBLTH thHHAHCOBAA
HH3KHH ypOBeHb HHE@CTHITHOHHBIX . :
memorpadraeckie - IO peamH3yeMBIM CTpATerns;
S HCHOIb30BAHHA pecypeos; cerran-
mpon . OCHOBHEIX (OHIOE; op 2
- HH3Kad - poct gebuTopckoii
THKBHIHOCTD - IpesMepHad 10K 3?0 onfﬁe}mogm H
HAHOC CCY/IHOTO KATHTATA, aa
aKTHEOE; E ap.

HanmeHoBaHue 1.

MeTOAUKHU
2. YeTbipexdakTopHaa mogens Tadpdnepa
3. Moaenb NlopgoHa /1.B. CnpuHreiTta
4, Mogenb Calidynnnna
5. Mogenb Nlnca
6. LWectnudakTopHaa moaens 3anuesomn
7. MeToaunka JasblgoBoit - bennkosoi
8. Mogaenb busepa

Puc. 6. Memoouxu oyenxu 6ankpomcmea npeonpusmuii

[ByxdakTopHas u naTudakTopHas moaenb AnbTMmaHa
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dKOHOMUYecKue HayKu

Z=1.2*X1 + 1.4*X2 + 3.3*X3 + 0.6*X4 + X5

X1- O60pOTHbIN KanuTan/AKTuBbI

X2- HepacnpegaeneHHas npubbiab/AKTUBbI

X3- OnepaumnoHHasa npunbblib/AKTHBbI

X4- PbIHOYHAA CTOMMOCTb akunin/ObasaTtenbcrea

X5- BblpyuKa/AKTUBbI

Puc. 7. [Iamugpaxmopnas mooenv Anommana

Z=8.38*K1 + 1*K2 + 0.054*K3 + 0.63*K4

X1- O60pOTHbIN KanuTan/AKTuBbI

X2- Yucras npmbbinb/Cob6CTBEHHbIN KanuTan

X3- BbipyyKa /AKTUBbI

X4- Yncras npmbbins /CebectonmocTtb

Puc. 8. Memoouxka /lasviooeoii — benukosoii

X1- Npuboine (ybwrox) go HanorooBnomenun/CobcraeHHbid RENWTAN

X2- KpeguTopckan sagonenHocTs/lebuTopcHan aaa0AMEHHOCT

X3- Kpatkocpovssie obazatenscrea/Hauwbonee NMKEHAHGIE BRTHBGI

X4-Mpwbbine go sanoroobnomenna/Boipysxa

¥5- 3aemHuid kanuTan/Coboraentbii KanuTan

¥6- AkTmenifBoipy4ra

Puc. 9. Mooenwv 3atiyesot

JOCTOBEpHOCTh BBIYUCIEHH COCTABISIET
or 82% 5o 94%, dro sABISETCSH, HECOMHCH-
HO, JIOCTOMHCTBOM.

Meronuka aBbiioBoil — benukoBoil poc-
cuiickas paspaborka 1988 roma. PaccuutsiBa-
eTcs crenyonmM 00pa3oM (PUCYHOK &).

[Ipu pacuere ¢ moMoIb0 Monenu 3aifiie-
BOU TIPUMEHSIOTCS KOPPEISAINOHHBIA U (ak-
TOPHBIN aHaM3 (PUCYHOK 9).

Hanee mnpoBOOWTCS KOMIUIEKCHAs OILEH-
ka 1o HaOpanHbIM Oamram. Omenka «Ot-
JUYHO», eciau HaOpaHo 95 0ayuioB M BBILIE.
Ornenka «Xoporioy, eciid KOIMIECTBO 0aIoB
ot 65 o 94. Huxe 64 «I1moxo».

3akiouenune

OrneHka KpeauTOCIOCOOHOCTH SIBISIETCS
BaXHBIM MOMEHTOM IIpM BblJau€ KpenuTa.
IIpn kpenuToBaHMM OpraHu3alUil 3TOT ATaIl
0COOCHHO BaKeH, TaK KaK MPU KPeIUTOBAHUH
(u3nYecKUX JIUML CYLIECTBYET YETKO OTOBO-
peHHBIN 3ajor (BbICOKas 3apaboTHAas MJjara,
KBapTHpa U T.I.), B TO BpeMs Kak Uil Opra-
HU3aluil cymecTByeT O0oJjbllleé BapHaHTOB
u CHOCOGOB MOUICHHHUYCCTBA UJIW YKIIOHCHUA
OT BBITLJIAT.

YcranosneHno, 4to Qopmar pa3pabot-
KM TIPOTHO3HBIX MOJeJel B BHUIE CKOPHUH-
TOBBIX KapT Hpolle g HHTepIpeTarun
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[0 CPaBHCHHWIO C JIPYTUMH M TpHUBIEKaTe-
JIeH AJI IHUPOKOTO KPyra pUCK-MEHEIKEPOB
U aHAJUTHKOB, HE MMCIONINX TIIyOOKUX 3HA-
HUI 0 COBPEMEHHBIM METOIaM CTaTHCTHYe-
CKOTO W HHTEJIJICKTYaJbHOTO aHaln3a JaH-
HBIX. [IpUHOUIBI pa3pabOTKH CKOPUHTOBBIX
KapT TOHATHBI OOJIBIIMHCTBY W OTBEYAIOT
HOPMaTUBHBIM TpeOoBaHUAM oOecredeHus
MPO3pavyHOCTH MeTOANK. CKOPUHTOBYIO Kap-
Ty JETKO TUarHOCTHPOBATH W KOHTPOJIHPO-
BaTh C MCIIOJIE30BAHNEM CTaHIAPTHBIX (HOpM
OTYETHOCTH. DTO AeNaeT CKOPUHIOBYIO Kap-
Ty 3QQEeKTUBHBIM MHCTPYMEHTOM YIpaBie-
HUS PUCKAMHU.

OrneHka KpeauTOCHOCOOHOCTH 3aeMIIUKa
OOBIYHO TPOXOAWT B jBa dTama. Ha mepBom
U3 HUX HPOXOAWT aHAIN3 JEJOBOTO PHCKA,
a Ha BTOPOM — aHaJIM3 (PUHAHCOBOTO COCTOS-

HUS 3a€MIIHMKA, YYUTHIBAIOTCS JCHEXKHBIE TIO-
TOKH U UHAHCOBBIE KO3 PUIUECHTBI.
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AHAJIN3 DOPPEKTUBHOCTHU YCJHYI APEHAbBI TIOKOMOTHUBOB

HA IYTAX HEOBIIET'O ITOJIb3OBAHUA

I'maapimmesa O.®., CeepoBa M.O.
Cubupckuil eocyoapcmeennblll yrusepcumem nymeiti coooujerus, Hosocubupck,
e-mail: gladishofl@yandex.ru

I'maBnoii nenvto Qynkimuonuposanus OAO «PX/]» sBnsiercst yBenuueHue (HUHAHCOBOTO pesysbTara, ole-
CIEYMBAOIIET0 WHBECTULHOHHBIE BO3MOXHOCTH JUIs MOJICPHU3ALMH HH(PACTPYKTYphl U 00ECIICUCHHS COLHAIb-
HBIX TapaHTU TepPCOHaly KOMIIaHUU. B CBA3U ¢ 3TUM B JaHHOH CTaTbe paccMaTPUBAIOTCS BOIPOCHI IOBBIILIEHUE
JOXOIHOCTU KOMIIAHHUH OT YCIyTH CHauH JIOKOMOTHBOB B apeHy Ha ITyTH HeoOIIero nons3oBanus. I1ytu Heobmero
H0JIb30BaHUsl SBJISIOTCS COETHMHHTEIbHBIMU JTHMHHAMU MEXIY NPOU3BOJCTBEHHBIMU M OOIECTBEHHBIMU ITyHKTa-
MU KE€JIE3HOIOPOKHOIO TPAHCIIOPTa, a TAKXKE€ CTOPOHHUMM OpraHM3anusMu. B3aumoneicTBue XonauHra ¢ rpyso-
OTIIPABHUTEISIMU, UMEIOIIUMHY IOIbE3HbIC ITyTH, II03BOJISET HE TONBKO ONTHMHU3UPOBATh PabOTy MO OTHPABICHUIO
Ipy3a, HO M IOJy4YaTh JOMOIHUTEIbHBIC JOXOABI OT MPOYHX BHUAOB AeATEIbHOCTH. C LEIbI0 HU3yYeHHs NOTPeOHu-
TEIIBCKOTO CIPOCa Ha TaHHBIE yCIIyT'H, aBTOpaMU OBUI IIPOBE/ICH aHAIIN3 KIMEHTOB PETHOHAIBHON JTUPEKIUH TSTH,
MIPOAaHAIN3HPOBAHbI JEHCTBYIONINE CTAaBKH apeHIHON ILIATHI 3a MPEJOCTaBICHUE JIOKOMOTHBOB C yYETOM YPOBHS
PEHTA0EIbHOCTH HAa MPOYHE YCIyTH, 3aKa3dMKaMH KOTOPBIX BBICTYNAIOT CTOPOHHME OPraHU3alliy, HE BXOAAIIHE
B xonauar OAO «PXK]». JIonmoaHUTEIEHO JUIst pa3BUTHS JTAHHOTO On3HeC 6JI0Ka ObUIN BBISIBICHBI PHCKH OT YCIyT
apeH bl IOKOMOTHBOB Ha ITyTSX HEOOIIEro MOIb30BaHMs, a TAKXKEe Pa3paboTaHbl IPEAT0KEHUS 10 UX yCTPAHCHHIO.

KuiroueBble ciioBa: CTaBka apeH/bl, pacxolbl, peHTa0ebHOCTh, 3P (eKTHBHOCTH

ANALYSIS OF THE EFFECTIVENESS OF LOCOMOTIVE RENTAL SERVICES

ON NON-PUBLIC TRACKS

Gladysheva O.F., Severova M.O.
Siberian Transport University, Novosibirsk, e-mail: gladishofl@yandex.ru

The main purpose of the functioning of JSC «Russian Railways» is to increase the financial result, providing
investment opportunities for infrastructure modernization and providing social guarantees to the company’s
personnel. In this regard, this article discusses the issues of increasing the profitability of the company from the
service of leasing locomotives on the way of non-public use. Non-public roads are connecting lines between
industrial and public points of railway transport, as well as third-party organizations. The interaction of the holding
with shippers with access roads allows not only to optimize the work on the shipment of cargo, but also to receive
additional income from other activities. In order to study consumer demand for these services, the authors analyzed
the customers of the regional traction directorate, analyzed the current rental rates for the provision of locomotives,
taking into account the level of profitability for other services, the customers of which are third-party organizations
that are not part of the Russian Railways holding. Additionally, for the development of this business unit, risks
from locomotive rental services on non-public tracks were identified, as well as proposals for their elimination

were developed.

Keywords: Rental rate, expenses, profitability, efficiency

OnHol W3 TIIaBHBIX IeNIeH NeATEILHOCTH
rxomranuu OAO «PX]1» aBnseTcs yBenudeHne
MpUOBUTN W CHIDKEHUE PacXOI0B KOMITaHUH.
B nmanHOW crarbe paccMOTPUM TMOBBILIEHUE
JIOXOZIOB KOMITAaHHM OT CHAa4YH JIOKOMOTHBOB
apeHy TPy300TIPaBUTENAM, UMEIOLUM ITyTH
HEOOILEero MOIb30BaHHUS.

Kommnanus OAO «PXK/I» oka3bIBaeT mupo-
KW TIEYeHDb YCITYT, KOTOPhIE BKIIOYAIOT B CEOs
KaK COOCTBEHHO TIepeBO30YHBIE, TAK U MIPOUNE
BHJBI JESITEIFHOCTHA, K KOTOPBIM OTHOCSTCS
c/a4a B apeHAy CBOOOTHBIX OCHOBHBIX CPEJICTB
HEABIKMMOTO W JBI)KHMOTO HMYILECTBA.
Ecnu s ¢exTuBHOCTD apeHIbl HEJBHMKUMOTO
MMYIIECTBA OYEHb BBICOKA, YTO TOKA3hIBAIOT
3HAYEeHUsI PEHTAO0EIBHOCTH TaHHOTO BH[A YyC-
ayr (B CBSI3M C HEOOJBIMMMH TEKYIIUMH 3a-
Tparamu), apeHja JBWXHMOTO HMYIIECTBa,
B YaCTHOCTH JIOKOMOTHMBOB, HMEET TIOpa3Jo
MEHBIIYI0 PEHTa0EIBbHOCTh, YTO OOBSICHACTCS

CYILIECTBEHHBIMH TI€PEMEHHBIMH pacXo/aMH,
BO3HUKAIOIIMMH IPY OKa3aHWU JAAHHOTO BUAA
yciyT.  OTBETCTBEHHBIMH  HCIOJHUTEISIMHU
3a OKa3aHWE YCIyI 10 apeHne JOKOMOTHBOB
SABJISIFOTCSL PETMOHAJIbHBIE AUPEKINH TATH.

Jna cyxeHus mnpeaMera HCCIIEIOBaHUS
CleqyeT BBIIEIUTH YCIYIH, IperocTaBisie-
Mbl€ CTOPOHHUM KJIMEHTaM Ha JKeJIe3HOAO-
POXKHBIX MyTsIX 0OIIEro M HEOoOLIero Mmojb30-
BaHUA. ApeHaa JOKOMOTHBOB Y OAO «PXKJI»
Ha IyTsIX OOIIEro IOJIb30BaHUS OCYIIECTBILS-
eTcsl Al TEePEeBO3KM OCHOBHBIX BHJIOB TpY-
30B MO Tapudy dYepe3 LEHTP (QHUPMEHHOTO
TPAHCHOPTHOTO OOCITY)KWBaHHUS, MACCAKUPOB
B JAJIbHEM CJIEJOBAaHMHM WM TPUTOPOTHOM CO-
o0ImeHny, a TakXe I Pa3Iu4YHbIX BHUIOB
PEMOHTA, MOAEPHU3ALUU U CTPOUTEIILCTBA.
OCHOBHBIM 3aKa34MKOM paboT MpH PEMOHTE
BeicTynaer OAO «PX/I», Bug paboT 3aBUCUT
OT 11IeJieil ¥ UCTOYHUKA (PUHAHCUPOBAHUSI.
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B cBorO ouepenp, KeIe3HOAOPOKHBIE ITyTH
HEOOIIEero MOJIb30BAHUS — KEIE3HOOPOKHBIE
MTO/TbE3/THEIE Y TH, IPUMBIKAIOIINE HETOCPE-
CTBEHHO WM 4Yepe3 JAPYTHe KeIe3HOIOPOK-
HbIE TOABE3THBIE MYTH K JKEIE3HOAOPOKHBIM
myTsAM O6IIICI‘O IMOJIb30BaHUA U IIpEAHa3Ha-
YCHHbIC AJId O6CJ'Iy)KI/IBaHI/I§I OIMPEACIICHHBIX
IIOJIL30BATEJICH YCIIyTaMu KeJIE3HOJOPOKHOTO
TPAHCIIOPTa HA YCIOBHSAX JIOTOBOPOB HIIU BBI-
MOJIHEHHUST PaboT Uil COOCTBEHHBIX HYXKI
[1-3]. Tlopsmox mpeaocTaBICHUS JIOKOMOTH-
BoB OAO «PX]I» B apenmy mms dKcIuTyara-
WX Ha KCJIC3HOAOPOXKHBIX IMyTAX HCO6HICFO
MOJI30BaHMs  OmpeneieH PacnopsikeHuem
OAO «PXI» Ne2655p ot 10.11.2015 1. [4].

Lesnb nccsienoBaHus: aHAJIHM3 U TIOBBIIIICHAE
3(hhEKTUBHOCTH OKa3aHMsI YCIIYT TI0 TIPEIOCTaB-
JICHUIO B apEHJy JIOKOMOTHBOB CTOPOHHUM Op-
raHU3alMsIM Ha ITyTAX HeOOLIEro mojb30BaHus.

MarepuaJjbl 1 MeTOAbI HCCJIETOBAHMS

Ucxonnoit nadopManmel s npoBeAeHHS
WCCIENO0BAHUS CTAIM MaTepHaNbl  YIIPABIICH-
YECKOM M MPOU3BOACTBEHHO-CTATHCTHYIECKOM
OTYETHOCTH PETHOHATIBHON IHUPEKIUH THATH.
ABTOpaMH HCTIONB30BAJICA PETPOCIIEKTHBHBIN
U (aKTOPHBIH aHAJN3, @ TAKXKE METOJl TEXHHKO-
SKOHOMHYECKUX PACUETOB PACXOI0B, CBA3aHHBIX
C HKCIUTyaTallMIOHHOH paboTOH JIOKOMOTHBOB.

B xagectBe 00bekTa McciienoBaHUs OblIa
B35Ta PETHOHAJIbHAS TUPEKIUH TATH.

[Ipeamer uccienoBaHus — MEXaHU3M Qop-
MHUPOBaHUsI 3aTpaT U PUHAHCOBOTO pe3yJbrara
OT aHAJIM3UPYEMBIX YCIIYL.

Pe3yabTarthl Hccie0BaHus
U UX o0cy:KIeHne

PaccmarpuBaemasi pernmoHaibHas AUpEK-
OUsl TATH SBISETCS ONHUM M3 CTPYKTYPHBIX
nonpasfeneHuid  IleHTpanbHOW — qupeKUuu
TATH, KOTOpas, B CBOIO OYepedb, SBIAETCS
¢unmmanom OAO «PXKI». OCHOBHBEIM BUIOM
JESATENTPHOCTH JIaHHOTO CTPYKTYpHOTO MOJ-
paszeneHust ABJseTCsl 00ecleyeHue Ipy30BbIX
I TIACCAKUPCKHUX IEPEBO30K JIOKOMOTHUBAMH
Y BBITIOJTHEHNE MaHEeBPOBOW paboTh ipu dop-
MHUpPOBaHUHM W TEepePOPMUPOBAHUH IOC3IIOB
Ha CTaHUUAX. B cocraBe nupeknuu TIru Ha-
XOIATCS 8 JKCIUTYaTallMOHHBIX €TI0, YHCIIEH-
HOCTb nepcoHaina cocranisger 10582 yenoseka,
13 KOTOPBIX OOJbINAs YaCTh 3TO MALIMHUCTHI
Y IOMOIITHUKY MaITiHUCTOB.

Jupekuys TAru UMEEeT BBICOKUAN YIEIIbHBIM
Bec oomux 3arparax OAO «PXK ]Iy (6onee 30%),
TaK Kak sBJAeTcA OajaHCOIep)KaTesleM Mapka
JIOKOMOTHBOB M DPaboTOAaTENeM AJIsl JIOKOMO-
THUBHBIX Opuraj. bpuramamu paccmarpuBaeMoit
JUPEKINH TSITH 00CTY)KMBAETCS y4acTOK TJIaB-
Horo xona Tpanccuba ot craniuu [leTpoBckuii
3aBoj 710 cTaHIMK ApXxapa, a TaK)Ke OTBETBIIE-
Hue B cTopoHy KHP — «}OsxHBIi X0m».

Kpome OCHOBHBIX BHIOB JA€ATEIHHOCTH
JUPEKLHSI TATH NMPEIOCTABISAET YCIyTU JIOKO-
MOTHBHOTO KOMIUIEKCA CTOPOHHUM OpraHu-
3ausM (TO, YTO HA3bIBA€TCSI MPOYUE BHUJBI
nestenbHOCTH). OOBEM ATHX YCIyT J0CTa-
TOYHO 3HAYMUTEJEH, YTO CBS3aHO C COBPEMEH-
HOM CTPYKTYpOM KOMIIAaHWUU U B3aUMOJAEICTBHU-
€M C JJOUEPHUMH OOILECTBAMU — CEPBUCHBIMU
KOMIIAaHUSIMH, OINEpaTopaMy IacCakKUPCKUX
HIEPEBO30K U [p.

IIpoune Bumsr gestenproctu (I1BJI) Ha-
MpaBJIeHBI HA MOBBITIEHHUE 3)QEeKTHBHOCTH Jie-
ATEIBHOCTH JKEIEe3HOAOPOKHOTO TpaHCIIOpTa
C LIEJBIO TOJyYeHHS JOTOJHHUTENbHBIX J0XO-
I0B. BromkeT 3arpar 1mo moacoOHO-BCIIOMOTa-
TEJIBHOHU IeATEIbHOCTH 110 OCHOBHBIM OM3HEC-
OroKaM JeNnTCS CIEAYIONIIM 00pa3oM:

- PEMOHT TOJBUXHOTO COCTaBa — PEMOHT
JIOKOMOTHBOB CTOPOHHUM KOHTpAareHTam;

- peanu3anys MeTalIoNoMa — cada JIoMa
KOMIIaHUH, TIPUHUMAIOIIEH METaJIONoM;

- YCIyTH Ul MAacCaXXUPCKUX IPUTOPOA-
HbIx Kommanui (I1111K);

- apeHJa TATOBOTO IMOJBM)XHOIO COCTa-
Ba (TIIC) m ycnyru JIOKOMOTHUBHBIX OpHUraj
B JajbHEM CIIEIOBAHUM — IPENOCTaBICHHUE
YCIYT apeH[bl NOABMXHOTO COCTaBa, pabora-
IOLIET0 B IACCAKUPCKOM IBMKCHUHU JAajbHe-
TO CIIeIOBaHMS;

- apeHJa HeIBWXHMOIO HMYIIECTBa —
apeH/ia 3/1aHuil;

- apeHza JIBIKMMOIO MMYIIIECTBA — apeHsa
JIOKOMOTHBOB Ha IyTSX HEOOIIETo MOJIb30BaHMS;

- IPOYME YCIYyTH — YCIYTH IO OKAa3aHUIO
MIPOU3BOJICTBEHHON MPAKTUKH, OCMOTp JIOKO-
MOTHBA;

- TOBapbl peaJH30BaHHbIC — peaTH3aLus
TOIUIMBA CEPBUCHOM KOMIIaHUH;

- CTPOMTENBCTBO — MPEAOCTABICHUE JIO-
KOMOTHBOB COIJIACHO HapsAJ-3aKa3a 3aKa3dyuKy
pabor Jlupekiuu 1Mo peMOHTY MyTH MO 00b-
ektam L{YKC (xanuTanbHOTO CTPOUTEIHCTBA).

CrpykTypa u (UHAHCOBBIE PE3yABTATHI IO
NPOYMM BHUJAAM JESITEIBHOCTU NPENCTABICHBI
B Ta0IUIE.

Kak BupHO 1o pe3ynbpTaraMm aHanu3a
3a 2020 rox, mo 6u3Hec-01oKy «Oxazanue yc-
ayr OIIK» monmyuyeHa 3HaYUTEIbHAS TPUOBLIB,
KOTOpasi ompeAenuia Bech (MHAHCOBBIA pe-
3yJABTaT AUPEKLUH, ITO CBA3aHO C POCTOM 00b-
€MHBIX ITOKa3aTeell Mo apeHe JOKOMOTHBOB.
ITo 6mokxy «Cmada B apeHAY JOKOMOTHBOBY»
noxy4eHo 17,6 miH py0. mpuObUIM 1O OTHO-
nreHus K 6,8 MitH py0. pacxomoB. Takast BbICO-
Kasi peHTa0eIbHOCTh ATOTO BUAA YCIyT (TIOUTH
260%) nonydeHa MO MPUYMHE HE MOMAaJaHHI
YacTH Pacxol0B, CBI3aHHBIX C CEPBUCHBIM 00-
CIIy>)KUBaHHEM M aMOPTH3aliel JOKOMOTHBOB,
M3-32 OTCYTCTBUS (Ha JAHHOM 3Tarle) HaCTPOEK
B MH(POPMAIMOHHBIX CHCTEMaXx IO pachpese-
JICHUIO 3aTpar Ha JaHHBIN OJIOK.
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DUHAHCOBO-IKOHOMUYECKHE MOKA3aTeNH 110 MPOYUM BHIaM A€ATEIbHOCTH
peruoHanbHON Aupekunu tsaru 3a 2020 ron, MitH pyo.

VYenyru Jloxonbl Pacxonpl DUHAHCOBBIN pe3yJIbTaT
Apenna s GITK 1498.358 1198.200 300.158
Apenna ma ITTK 0.000 229.777 -229.777
Peanuzanus meramionoma 38.060 33.001 5.059
ToBaps! peaan30BaHHBIE 29.659 27.056 2.602
ApeHia HeIBIKUMOTO UMYIIIECTBA 2.421 0.216 2.205
ITpoune 5.963 2.101 3.862
PeMoHT moaBMKHOTO cocTaBa 8.126 6.146 1.979
Cnaga B apeHAy IBHKHMOTO UMYIIECTBA 24.388 6.781 17.607
CTpouTensCcTBo 0.000 6.972 -6.972
Bcero 1 606.974 1510.250 96.724

[omy4yeHnslii QUHAHCOBBIA pe3yibTar 00-
YCTIOBIIEH OOHOBIICHHEM METOIUYECKO 0a3bl
JUTSL pacdeTa CTaBOK Ha YCIYTH 110 apeH/Ie JIOKO-
MOTHBOB Ha ITyTSIX HEOOIETro TMOIh30BaHUS [5].
CoracHO MPUHSATON METOAMKE, CTaBKH PacCiu-
TBIBAIOTCS 110 CEPUSIM JIOKOMOTHBOB, IO T€PPH-
TOPHUSAM >KEJIE3HBIX JOPOT Ha OCHOBE 3KOHOMMYE-
CKH 000CHOBaHHOM Ce0ECTONMOCTH COACPIKAHUS
nokoMoTBOB OAO «PXK]I» mpu npemocrasie-
HUH UX B apeHy CTOPOHHHIM OPTaHM3aIHIM.

[Ipu pacdere sKOHOMHUYECKH OOOCHOBAH-
HOW CTAaBKM APEHIHOW IJIaThl 3a JIOKOMOTH-
Bol OAO «PX]I» yuuThIBaIOTCS CIEmyIOLIUE
TPYTITBI PACXOIOB:

1. Crnemmududeckne (TpsMble TPOU3BOI-
CTBEHHBIE) pacxonbl JJupekunu Tsru;

2. Pacxonpl punmanoB OAO «PXK]I», obe-
CTIECYMBAIONINX pabOTy pETMOHANBHBIX JH-
PEKLMIA TSTH B TPAaHULIAX TEPPUTOPUH Kele3-
HBIX JIOPOT;

3. OOmenpon3BoICTBEHHBIE, O0IIEeX03sH-
CTBEHHBIE pacXoabl J{MpeKIun TITH U ee peru-
OHAJIbHBIX TUPEKINN;

4. OOuIenpou3BOJACTBEHHBIC, a TAKXKE 00-
LIEXO3SICTBEHHBIE PACXOABl PETHOHAIBHBIX
LIEHTPOB KOPIIOPATUBHOTO YIPABICHHS, OTHE-
CEHHbBIE Ha PETHOHAIBHBIC JUPEKITUH TATH,

5. OOIIePON3BOICTBEHHBIE, a TAKKe 00IIIe-
XO3AMCTBEHHBIE PAcXOIbl Ha COMep)KaHHe IIEeH-
TpaipHoro anmapara ynpasienus OAO «PX]»,
OTHECEHHBIE Ha PETMOHAIILHBIC IUPEKLIN TSTH.

Apenanas miara OAO «PX» 3a joko-
MOTHBBI JIOJDKHA KOMITEHCHPOBATH PAaCXOJbI
Ha coliep’kaHue JJOKOMOTHBOB, KOTOPBIE OMpe-
JENAIOTCA CTaBKOM IJIaThl 3a TIOJHh30BaHUE
JIOKOMOTHBaMH, a TaKXe PacxXojbl Ha PEMOHT
JIOKOMOTHBOB, KOTOpBIE ONPEIENAIOTCS CTaB-
KO TIIATHl 32 PEMOHT JIOKOMOTHBOB. Takum
00pa3oM, OCHOBHBIE Pacxobl, POpPMUPYIOIITHE
CTaBKy MOYKHO Pa3/IeJNTh Ha 2 TPYIIIIHL:

1. Pacxonsl, Gopmupyronue cTaBKy Inia-
Thl 32 TIOJH30BAHNE JIOKOMOTHBAMHM, KOTOpbIE

BKJIIOYAIOT: aMOPTU3ALUIO JIOKOMOTHUBOB; Ha-
JIOT Ha MMYILECTBO 3a JIOKOMOTUBBI M CTPaxo-
BaHME JIOKOMOTHBOB.

2. Pacxompl, popmupyromre CTaBKy IUIaThI
32 PEMOHT JIOKOMOTHBOB, KOTOPBIE BKJIIOYa-
I0T CEPBHCHOE OOCITy)KMBaHHE JIOKOMOTHBOB;
CPEAHUHN M KanuTaJIbHBIA PEMOHT JIOKOMOTU-
BOB B YCJIOBHSAX 3aBOJIOB; IEPEIMCIIOKAINIO
JIOKOMOTHBOB B PEMOHT M M3 PEMOHTa; BCIIO-
MOTaTeJIbHbIE JIOKAJIbHBIE PACXO/Ibl, CBSI3aHHbIE
C TEXHUYECKUM OOCITY)KUBAaHHEM U PEMOHTOM
JIOKOMOTHBOB T10 TEPPUTOPUH JKETE3HON TOPO-
TH; JOTOJHHUTENbHBIE PACXObI, HE BXOISIINE
B CTaBKy CEPBHCHOTO OOCITY>KUBaHUS JJOKOMO-
THUBOB (YCTaHOBKA JIMHEHHOTO 00OPYIOBaHMUSA)
U TEXHUYECKOE OOCIy)KMBAaHHE M PEMOHT CHU-
CTeM TOXKapOTYLICHUS, >KU3HEOOCCIIeUeHHUS
U pecypcocOepekeHusl.

Pacxoznbl Ha pEMOHT JIOKOMOTHBOB (Cpea-
HUHM U KalHUTaJbHBIN), B TOM YHCIE MEpeauc-
JIOKAIMs JAHHBIX JJOKOMOTHBOB M CEPBUCHOE
00CIIy’)KNUBaHUE 3aBUCSIT OT HHTCHCHUBHOCTH
UCTIONIb30BaHUS IOKOMOTHBA.

[pu pacuere maTel OT MPENOCTABICHUSI JI0-
komMoTHBOB OAO «PX]» B apeH 1y yuUThIBaeTCs
TUIAHOBBIA YPOBEHb PEHTA0ECIBHOCTH, yCTaHAB-
JIMBaE€MbI B 3aBUCUMOCTH OT BHJA ABWKEHUSL
PenrabenpHOCT, Ha IpOuYME YCIyTH, 3aKa3ud-
KaMH KOTOPBIX BBICTYMAIOT CTOPOHHHE OpraHH-
3anuu, He Bxoadmue B xomauar OAO «PXII»
yCTaHaBJIMBAETCsl peHTa0eNbHOCTD 35%.

BBugy Toro, uro paboTHl Ha MyTSIX He-
0O0IIEero MOJIB30BAHUS OCYILECTBISIOTCS JUIS
HYK]T 9aCTHBIX COOCTBEHHHKOB (TPETHUX JIUII)
mpaBo BEIOOpa crmocoba apeH bl JIOKOMOTHBOB
octaércst 32 cOOCTBEHHUKOM ITyTeil HeoOIe-
ro nojn3oBaHus. [lomyyeHHBIE BBHICOKHE 3HA-
YEeHUsl PEeHTA0ETbHOCTH JaHHOTO BHIA YCIYT,
BBI3BaHHBIE 3TAIlOM BHEAPEHMS B MH(OpManu-
OHHBIX CHCTeMax OOHOBJIEHHOIN METOANYECKOM
0a3bl, He IAl0T HA HACTOSIIIMN MOMEHT CJlIeNaTh
00bEKTHBHBIE BBIBOABI 00 3(]dexkTuBHOCTH
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JaHHBIX YCIIYT. Ho no OLICHKaM CIICIUaJIuCTOB
9KOHOMHYECKOH CIIy>kObl (hakTHUECKue 3Ha-
YEeHUS! PEHTAO0ETBHOCTH OJM3KH K IIJIAHOBBIM
1 COCTAaBIAIOT 0KOJI0 35%.

Jis1 pa3BUTHS JTaHHOTO BBICOKOPEHTA0Eb-
HOTO Ou3Hec-010Ka OBUIM OICHEHBl PHUCKH
Oopu OKa3aHHMU YCIyr apC€HAbI JIOKOMOTHBOB
Ha MyTAX HEOOILEro Mmojb30BaHMA, U BbIJEIIe-
HBI CJICAYIOIINE MOMEHTBHI:

1. OTcyTCcTBHE aHAIN3a PHIHKA IPEIOCTAB-
JSIEMBIX YCIIYT 10 apeH/I€ JOKOMOTHBOB;

2. OtcyTcTBHE HACTPOEK OTHECEHHUS 3a-
TpaT 10 CEPBUCHOMY OOCITY)KUBaHHIO M aMOp-
TU3ALHN;

3. OrcyTcTBHE peKiIaMbl HPENOCTaBiIsie-
MBIX YCIIYT;

4. JlinTtenbHOE 3aKIIOYEHHE JOTr0OBOpA
JI0 2 MECSIIEB;

5. HecooTBETCTBUE IITATHOTO PACIIUCAHUS
00bEMaM BBITIOTHIEMOM PaOOTHI.

Hns ycTpaHeHHs BBISIBICHHBIX PHUCKOB
MIpeaIaraeTcs:

a) MPOBECTH AHAJIU3 NPOU3BOICTBEHHBIX,
TOPHOOOBIBAIOIINX TPEANIPUITHHN, 3aTPyKEH-
HOCTH IyTel HEOOLIETO MOJIb30BAHUS;

0) HaAcTpOUTb HACTPOMKH IO OTHEce-
HUIO 3aTpar IO CEpBUCHOMY OOCIYKMBaHHIO
1 aMOPTH3aluY;

B) IIPOBECTH PEKJIAMHYIO KOMIIAHHMIO C IIe-
JIBIO TIPUBJICUCHUA OOIOJHUTEIBHBIX KIIMCH-
TOB, JIOMIOJTHUTENHHO CO3/1aHUE CalTa;

I') IEpPECMOTPETh MOPSIOK TOKYMEHTO000-
poTa, a TakKe CHU3UTHh KOJIIMYECTBO THEH 3a-
KIIIOUCHHS JOTOBOPA;

1) TEPEeCMOTPETh IUTATHOE paclUCaHue
C MNPHUBJICUYCHHUEM COTPYAHUKOB II0 CPOYHBIM
JIOTOBOPaM.

3akjroueHue

[IpoBenenHblit aHaNNU3 MO3BOJSET CAETAThH
BBIBOJI O TOM, YTO C/1a4ya B ApEHAY MaHEBPOBBIX
JIOKOMOTHBOB Ha ITyTH HEOOIIIETO MOIH30BaAHUS
MMEET CYIIECTBEHHbIA MOJOXUTEIbHBIN pe-
3yABTAT JJIS TIOBHIIIICHUS JJOXOI0B PErHOHAIb-
HbIx aupekuuii Taru u OAO «PXK]I» B nenom.
Onnako, Heo0XoauMO 00jIe€ BHUMATEIBHO OT-
HOCHUTCS B aHAJIU3Y PhIHKA JAHHOTO BUJIA YCIIYT
Y YCTOMYMBOMY IOJIOKEHUIO HA HEM, JIJIsl CHU-
JKEHUS PUCKOB TAJICHISI 00bEMOB U TOSBICHUS
KOHKYPEHTOB.

Cnucok 1uTepatyphbl

1. ®enepanbhblit 3akoH oT 10 stHBaps 2003 roga Nel7-d3
«O xene3HonopoKHOM TpaHcnopre B Poccuiickoit @eneparun».
[Dnexrponnslii pecypc]. URL: http://www.consultant.ru/docu-
ment/cons_doc_LAW_40443/4ceedcobecab98acfcffe6b042e-
41a8319¢1¢922/ (nara obpamenus: 15.04.2022).

2. ®enepanbublid 3akoH ot 10 stHBaps 2003 roma Nel8-d3
«YcraB Kele3HONopoXkHOro Tpancnopra Poccuiickoit denepa-
muny». [OnexrpoHHsIl pecype]. URL: http://www.consultant.ru/
document/cons_doc LAW_40444/29b331ed29f71a20829a4761
c5edb066b266b9f/ (nara obparmenus: 15.04.2022).

3. IIpuka3 Muntpanca Poccun ot 21.12.2010 N 286
«O6 yrBepxaeHun IIpaBHiI TEXHHYECKOH IKCIUTyaTal[Md JKe-
ne3HsIx gopor Poccuiickoit denepaunuy. [DIeKTpOHHBIA pe-
cypc]. URL: https://base.garant.ru/55170488/ (nara obpameHus:
15.04.2022).

4. Pacmopspxerne OAO «PX» or 10 HOs0pst 2015 roma
Ne2655p «O0 yTBepKaeHUH JOKYMEHTOB, PErYIMPYIOIINX IIPEeIo-
cTaBJieHue B apeH 1y JokoMoTUBOB OAO «PXK]I» st sxcIutyaraiuu
Ha JKEJIC3HOAOPOKHBIX ITyTAX HEOOIIEro MOIb30BaHUs. [Diek-
tponnsiii pecypc]. URL: http://www.consultant.ru/document/
cons_doc_LAW_191105/c0c34f01c212367b6a79364aclf1fd-
f73ed5ee90/ (nara obpamenus: 15.04.2022).

5. Pacnopsokerne OAO «PXK/I» or 28 despans 2020 r.
Ne440/p «O coBepIIeHCTBOBaHUH IOPSAKA PacueTa CTOMMOCTH
yeayr». [Dnexrponnsiit pecype]. URL: http://www.consultant.
ru/document/cons_doc_ LAW 347329/ (mara oOpamueHus:
15.04.2022).

EUROPEAN JOURNAL OF NATURAL HISTORY Ne2, 2022



93

VJIK 338.5

IKOHOMUNYECKASA OLNEHKA BJIUAHUA
YPOBHS TAPUPA IPUOBPETEHUSA DJIEKTPOOHEPI'NHN
HA BEJIMYNHY CEBECTOUMOCTH NEPEBO30OK

I'opoynos E.B., CeBepoBa M.O.
Cubupckuil eocyoapcmeennwill yrusepcumem nymeiti coooujernus, Hosocubupck,
e-mail: wlagor200182@gmail.com

Kene3HOmOPOXKHBIM KOMIUIEKC HMEeT ocoboe cTparermueckoe 3Hauenue masi Poccun. OH sBIseTcs CBA3Y-
IOIIUM 3BEHOM €JJMHON KOHOMMYECKOH CHCTEMBI, 00CCHEYMBACT CTAOWIBHYIO JEATEIBHOCT HMPOMBIIIICHHBIX
MIPeIPUSTHI, CBOSBPEMEHHBII [I0/[BO3 )KU3HEHHO BaXKHBIX TPY30B B CaMble OTHAJICHHEIE YTOJIKH CTPAHbL, a TAKXKe
SBIISICTCSA CaMbIM JOCTYIHBIM TPAaHCIIOPTOM [JIsI MUJUIHOHOB rpaxxaaH. OTKpeITOe aknHoHepHoe obmecTBo «Poc-
CHICKHE KEJe3HbIE JOPOTH» BXOIUT B MUPOBYIO TPOHKY JIMJIEPOB XKEJIE3HOLOPOXKHBIX KoMIaHui. OHOH u3 riaB-
HbIX Henei aestensHocT OAO «PX]I» siBisiercst u3BneyeHue npuobuIn. J[aHHas 1eNb TOCTHUIaeTCsl MOBBIIICHUEM
3G (EKTUBHOCTH YNpaBICHHsS aKTHBAaMU OOILECTBA, B TOM YHCJIE 33 CYET CHMKEHHS CeOECTOMMOCTH MEPEBO3OK.
OIHKMM M3 PHIYArOB CHIKEHHS Ce0eCTOMMOCTH SBIeTCS 3Q(EKTHBHOE HCIONIb30BaHHE TOIIMBHO-9HEPIeTHYECKUX
pecypcoB. B cratbe paccMOTpeHbI BapHaHTBI H3MEHEHHUs! TapH(ha NOKYIKHU MEKTPHIESCKOH SHEPIHH UL HY KT JKe-
JIe3HO TOPOTH Ha BEIOPAHHOM IIOJIUTOHE OOCITYKUBAaHHUS, 33 CUET IPUCOCIUHEHUS paiioHa TATOTCHHUS K CAUHOMY
rOCYJapCTBEHHOMY PErylIMpPOBaHHIO Tapu(OB Ha IEKTPUUIECKYI0 3Hepruto. [IpoBeieH aHanu3 u cpaBHeHHE (ak-
THYECKHUX U IPOTHO3HBIX JAaHHBIX Tapuda 1 00beMa MOKYIKHU IEKTPHIECKOH SHEPIHH I 00eCIIeIeHHsT AEKTPH-
YECKOU PHEprueil moTpeOHOCTeH Keae3HO! Aopory U onpeaeneH 3pGeKT oT OObeTUHEHUS B €AUHYIO SHEPTO30HY
C COBMECTHBIM (€IMHBIM) TaPU(HBIM PEryITHPOBAHHEM.

KaroueBble cjioBa: ce0eCTOMMOCTD, TOKYIKA, 3J1eKTPHYECKasi JHEPIHUsl, IKOHOMHUYecKkuii dpdeKT

ECONOMIC ASSESSMENT OF THE IMPACT
OF THE ELECTRICITY PURCHASE TARIFF LEVEL
ON THE COST OF TRANSPORTATION

Gorbunov E.V., Severova M.O.
Siberian Transport University, Novosibirsk, e-mail: wlagor200182@gmail.com

The railway complex has a special strategic importance for Russia. It is a link of a single economic system,
ensures stable operation of industrial enterprises, timely delivery of vital goods to the most remote corners of the
country, and is also the most affordable transport for millions of citizens. Open Joint Stock Company “Russian
Railways” is one of the world’s top three railway companies. One of the main objectives of JSC “Russian Railways”
is to make a profit. This goal is achieved by increasing the efficiency of the company’s asset management, including
by reducing the cost of transportation. One of the levers of cost reduction is the efficient use of fuel and energy
resources. The article considers options for changing the tariff for the purchase of electric energy for the needs of
the railway at the selected service site, due to the connection of the gravity area to the unified state regulation of
tariffs for electric energy. The analysis and comparison of the actual and forecast data of the tariff and the volume
of purchase of electric energy to provide electric energy to the needs of the railway was carried out and the effect of
combining into a single energy zone with joint (unified) tariff regulation was determined.

Keywords: cost price, purchase, electric energy, economic effect

Xonguar OAO «PX» sasnsercs kpym-
HEWIIEH KOMMEPUYECKON KOMIIAHUEHW HA PBIHKE
TPaHCHOPTHBIX YCIYr M MOTpedHuTeneM pe-
CypcoB, OT 3((EeKTUBHOCTH HCIIOIb30BAHUS
KOTOPBIX 3aBHCHT YPOBEHb TPAHCIOPTHOIO
CJIaracMoro B KOHEYHOM IEHE NPOXyKIUH
IIPOU3BOJUTENEH BCEX OTpacied HalMOHAJIb-
HOM 5sKkoHOMMKH. IITupokoe ucnoab30BaHUE
UIEKTPUUECKOM TATH TIPU  OCYLIECTBICHUH
MIEPEBO30K  ONPEIENseT BBICOKMH  yIEINb-
HBIA BEC 3aTpart, CBA3aHHBIX C MOTpeOIeHNEM
nmaHHoTO BHma pecypca [1]. B cBs3u ¢ atum,
MIPUHATOE PEIIeHHE O MepecMoTpe ¢ 1 hroms
2021 rona neH (TapudoB) Ha YCIYTH 1O Tiepe-
Jlaye 3IEKTPUUYECKOH SHEPrUH, OKa3hbIBacMble
MOTPEOUTENSIM, HE OTHOCSIIIMMCS K HACEJICHHIO
Y IPUPABHEHHBIM K HEMY KaTETOpHUAM IOTpe-
Ouresiell, ¢ y4eToM Iepexoia Ha COBMECTHOE

(emmHOC) TapudHOe perymuposanue ¢ Kypran-
CKOM 00JacThlo, Ha OCHOBAHUM paclopsiKe-
Hus IIpaBurenscrBa Poccuiickonn denepanuun
(ot 27.05.2021 Ne 1384-p) [2], mpukaza PAC
Poccun (ot 08.06.2021 Ne 560/21) [3] u no-
CTaHOBJIECHMA JlenapTaMeHTa rocyapCTBEHHO-
TO peryaupoBaHust 1ieH 1 tapugos KypraHnckoit
obmactu ot 15.06.2021 Ne 22-1 [4] mo3BomdsieT
CHHM3HTH Tapu(] Ha AIEKTPOIHEPTHIO 1Jisi Ou3-
Heca M OIOIKETHBIX OpPraHM3allfi, a TakKe
YBEJIMYUTH JOXOJbI HACEIICHUS.

Ilpu Takoit cxeMe peryJiupoBaHHUs CO3-
JIAIOTCS. HOBBIE, YK€ KOHKYPEHTOCHOCOOHBIE
YCIIOBUS AJI MPOMBILIUIEHHOCTH U MPOU3BOJ-
CTBa, YTO MPU COBOKYIHOCTH SKOHOMHMUYECKHUX
MoKa3aresel ¥ moka3aresneil ConnaabHOro pas-
BATHUS YBEINYaT WHBECTUIMOHHYIO IpHBIIE-
KaTeJIbHOCTh PETHOHA, BOIICAIIEr0 B EIUHYIO
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9HEepro3oHy ¢ TroMeHCKo#l o0iacThio (BKIIO-
Yast aBTOHOMHBIE OKpYTa).

Hns xomnanuun OAO «PXKJI» »T0 Mmo3Bo-
JSI€T CHU3UTH PACXOAbl HA JHEPreTHUECKHUE
pPECypChl HE TOJIBKO 33 CYET COBEPIIEHCTBOBA-
HHsI TEXHOJIOTHH, HO M 3a CYET LIEHBI MpHoo-
peTeHHs, YTO B JAHHBIX YCJIOBHSAX MO3BOJIUT
MOJIyYUTh CYLIECTBEHHBIN TrapaHTHUPOBaHHBII
SKOHOMHUYECKUH 3P PeKT.

Lleab wuccaenoBaHMsi: IPOBECTH KO-
HOMHUYECKYIO OILIEHKY CHIDKEHHS PacxoloB
Ha TMOKYIIKY JJIEKTPHYECKOW 3HEPTuu 3a CUeT
NIPUMEHEHUS MEPEeCMOTPEHHBIX  KOTJIOBBIX
Tapu(oB Ha YCIYTH IO Mepeaaye deKTpuye-
CKOM SHEPIuu.

MaTepnam)l U ME€TOAbI UCCTICAOBAHUA

OcHOBHO# wmcxomHOW wWHQOpMaIeidl B
paboTe TOCTYXWIH CTaTUCTHYCCKHE TaH-
HbIC W TMEPBUYHBIC YUYCTHBIC JOKYMEHTBI pe-
THOHAJBHON JMPEKIIUU DHEProcHadXKeHus,
OCYIICCTBIISIIONICH 3aKyIKy JJIEKTPOSHEPTUH
JUTS. BRIOPAaHHOTO paiioHa TSATOTEHMUS.

Ha ocHoBaHnm 00paboOTKM WCXOMHOM
nHpOpMAITK TIPOBENCH pPETPOCTIEKTUBHBIN
Y CPaBHUTEJIbHBIN aHAJIU3 PACXOI0B Ha MOKYII-
Ky SJIGKTPUUECKOW 3HEPTUU 10 HOBBIM TIepe-
CMOTPEHHBIM KOTJIOBBEIM TapudaMm ¢ pacxo-
JaMH Ha TIOKYIKY 3JIEKTPUYECKON SHEpruu
10 KOTJIOBEIM Tapudam 110 epecMoTpa.

Pe3y.]'leaTI>I HCCIeA0BaAHUA
" UX o0Cy:KIeHHne

CebecToMMOCTh MPOAYKIWH — OAWH W3
KJIIOYEBBIX IIOKa3arellell NeATeNbHOCTH JIo-
00ro mpeanpuATHs, KOTOPBI OTpakaer d3¢-
(DEeKTHBHOCTH UCTIOIB30BaHUSI MaTEPHUATbHBIX,
TPYIOBBIX M JIpYyrux pecypcos. llpum mpounx
PaBHBIX YCIIOBHAX CHIDKCHHE YPOBHsI cebecTo-
MMOCTH O3Ha4yaeT yBeIW4eHHe (HHAHCOBOTO
pe3yibraTa, BO3MOKHOCTb YCTAaHOBJIEHHUS KOH-
KypEHTHOH ILIEHBl U JONOJIHUTENBHOrO O0B-
eMa peanu3aluu npoxykuuu. OcoOeHHOCTHIO
NPENIPHUATAN TPAHCIIOPTHOW OTPACIH SIBIIS-
€TCsl TO, YTO CHIDKEHHE ce0ecTOMMOCTH Iepe-
BO30K OTPaXXaeT HE TOJNBKO IMOBBINICHHE d(-
(EeKTHBHOCTH JCSITENBHOCTH, HO M CHUYKCHUSI
TPAHCIIOPTHOM COCTABISIIOIIEH B KOHEYHOU
LIEHE MPOAYKIUU BCEX OTpaciiell 3KOHOMUKH.

VYpoBeHb Cce0ECTOMMOCTH OIPEAETSIETCS
MHOT'MMH (paKTOpaMu: TEXHUUECKOI OCHAIIIECH-
HOCTBIO TIPEATIPHUSTHS; CTETIEHBIO UCTIONH30Ba-
HUSI MallMH U O0OpYIOBaHMS; OpraHU3anuei
TEXHOJIOTUYECKHUX MPOIeccoB;, 00bEMOM BBI-
MMyCKaeMOM MPOXYKIHUH; MPOU3BOJUTEIBHO-
CTBIO M pa3MEpOM OIUIaTHl TPyAd; HOpMaMH
pacxolia M IIEHaMH Ha NOTpeOIisieMble CBIPBE,
MaTepuabl, TOIUIUBO, 3JIEKTPOIHEPTHUIO U T.1I.

Takum  o0Opasom, KaxIoe MpPEANpH-
SITUE CTPOUT CBOIO CTPATETHIO YTPaBJICHUS
pacxogamMu U ce0eCTOMMOCTBIO, OCHOBBIBAsICh

Ha CTPYKTYpPE UCIOJIb3yEMBIX PECYPCOB U BO3-
MOXKHOCTSAX COBEPILIEHCTBOBAHMSI OPTaHU3alIU-
OHHBIX U TEXHOJIOTHYECKUX MTPOIIECCOB.

CebecTOMMOCTh  TPAHCIIOPTHOW — YCITyTH
Ha JKEJIEe3HOAOPOKHOM TPAHCIIOPTE 3aBUCHUT
OT KIMMaTH4eCKHX M Teorpa)MuecKkux O0co-
OeHHOCTEl 00CyKUBaEMBIX PErOHOB, Xapak-
TEPUCTHKHU paiioHa TATOTEHHUs O CTPYKType
1 00beMy TIepEeBO3UMBIX TPY30B W TACCaKH-
POB, YPOBHSI TEXHWYECKOTO OCHAIICHHS WH-
(bpacTpyKTypsl © 0COOCHHOCTEH OpraHnu3aluu
IKCILTYaTalluOHHON paboTHI.

B OAO «PX]Jl» neifcTByeT cTpareruro
yIpaBiIeHHs ce0eCTOMMOCTBIO, KOTOpas Ipes-
yCMaTpUBAeT €KETOHYIO OTITUMH3AIINIO PACX0-
JIOB KoMITaHuu B pasmepe 5 %. Kaxnpiit QyHK-
[IOHAJ B COOTBETCTBUH C 3THUM Pa3padaThIBacT
NporpaMMy MEpOTIPUSATHH, 00eCIIeUunBAIOIINX
MIOBBIIICHHE OTEPAMOHHON 3(P(EeKTHBHOCTH
U COKpallleHHe pacxofoB. Yaie Bcero 3To me-
POTIPUATHSI, CBSI3aHHBIC C IOBBIIIEHHEM IIPO-
W3BOMUTEBHOCTH  Tpyda, dS(HHEKTHBHOCTHIO
UCIIOJIb30BaHUSI OCHOBHBIX IPOM3BOJICTBEHHBIX
(OHIOB 1 IPUMEHSIEMBIX TEXHOJIOTUH U APyTHE.
B naHHOM uCclegoBaHMHM aBTOPaMHU paccMa-
TPUBAETCsl BOMPOC BO3MOXKHOIO YIPAaBICHUS
[IEHaMH Ha TIOTpeOIsieMbIe Pecypchl, B 4aCTHO-
CTH Ha JIIEKTPOIHEPTHIO.

OnHUM U3 DIIEMEHTOB KCIUTYaTaIllHOHHBIX
3aTpart, KOTOpBIH UMEET BBICOKYIO JONIO B 3a-
Tparax, sBIsieTcs AneKkTposneprus. Ha obecme-
YEHUE TITOBBIX M TEXHOJOTMYECKHX HYXKA
B DJIEKTPOIHEPTHH KOMITaHUsA pacxonyeT 11%
OromKeTa 3aTpart, 9TO COCTABIISET TIO JaHHBIM
2020 roma moutu 174 mupx py6. Takum oOpa-
30M, HMesl BO3MOXKHOCTH BIHMSTH HAa YPOBEHb
tapuga npruoOpeTeHUs FNEKTPOIHEPTHH, KOM-
MaHHUS MOXKET MOJIyYUTh CYILECTBEHHBINH SKO-
HOMUYecKui 3(pPext. DKoHOMHUIEecKas OIleHKa
BIVSTHHAS Taprda Ha dIIEKTPOIHEPTHIO Ha pac-
XOJIbl BBITIOJIHEHA Ha TipuMepe HOxHo-Ypaiib-
CKOTO TONHUroHa (>KeNe3HOM JOpOorv) Ha Oc-
HOBaHMM JAaHHBIX PErHMOHAJBHON TUPEKIUH
0 SHEProOOECIICUCHHIO.

CpenHeB3BelIeHHBI  Tapud  MOKYIKH
ANIEKTPOdHEpTHH B TpaHumax HOxxHO-Ypais-
CKO¥ JKeTIe3HOH JOPOTH IO pe3yisraraM pado-
b1 32 2020 rox cocraBui 4,53 py0./kBtu, B TOM
yncie no Kypranckoit obnactu 5,03 py6./kBtu
[5]. TIpu sTOM 00BEM TOTpEOIICHUS IEKTPO-
sHepruu B KypraHckoil o0macTum COCTaBIsieT
30% ot obmero morpebnenus monurona FOx-
HO-YpaJbCKOU KEJIE3HOU JOPOTH.

HeobOxonumo ortmeruth, uto B Kypran-
CKOH 00JacT u3-3a TOro, YTO B PETHOHE MaJIo
NPEANPUATHH, SKOHOMUYECKH 00OCHOBAaHHBIC
Tapudsl s OW3HEca OBLTM CaMBIMH BBICO-
kumH B Yp®PO. CrieryeT OTMETHTD, UTO TapHd
MpHOOpPETeHNS MIEKTPUUIECKON dHepruu [6,7]
mit OAO «PX]J» dopmupyercs u3 deThl-
PEX COCTaBIIAIOLIUX:
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1. CpenHeB3BelICHHAs HEPETYIHpPYye-
Masi LeHa (ompenernsercs Ha Heperyiaupye-
MOM DPBIHKE);

2. Kotnosoii Tapud (Emuabie (KOTIOBEIE)
Tapu(bl Ha YCIyIH IO Tepenade dJIeKTPH-
YECKOW DSHEPTHUU YTBEPKIAOTCS €XKETOIHO
JlenapTaMeHTOM TOCYIapCTBEHHOTO DETYIIH-
poBaHUs IIEH U Tapu(OB MPHUKA30M WU pac-
MIOPSDKEHUEM TI0 PETHOHY );

3. CornrroBas HambaBka (COBITOBas Haud-
0aBKa TapaHTHPYIOMIUX IOCTABIIUKOB DJIEK-
TPUUCCKOW SHEPTUU YTBEPHKAACTCSA CHKETOIHO
JlenapTaMeHTOM TOCYIapCTBEHHOTO DETYJIH-
poBaHUs 1IEH U Tapu(OB MPHUKA30M WM Pac-
MIOPSHKEHUEM TI0 PETHOHY );

4. Ilnara 3a WHBIE yCITyTH (OMPEIENIOT-
Csl TAPAHTUPYIOIINM ITOCTABIIUKOM).

Jlonsi CTOMMOCTH 3JIEKTPOIHEPTHHU  pac-
MpeAeseTCs MEXKAY COCTABIISIOIIUMHE Tapuda
CIICAYIOIUM 00pa3oM:

- CpenHeB3BellleHHAs HeperyiaupyemMas
nena — 57,8%;

- Kotosoit tapud — 36,5%;

- ConrToBas HagbaBka — 5,6%;

- [Inara 3a unsie ycayru — 0,1%.

COOTBETCTBEHHO M3MEHEHHUE CPEIHEB3BE-
[IEHHON HEeperylmpyeMol IEeHbl M KOTIOBOTO
Tapuda CyIEeCTBEHHO BIUAIOT HAa OKOHYATEIb-
HYI0 CTOMMOCTH 3JIEKTPOHEPTUH, a BIHSHUE
COBITOBOI HaM0aBKU W ILIATHI 332 UHBIC YCIIy-
'l MUHUMAJIBHO.

Paccmotpum oreHky addekTa oT peanuza-
MU MEPOTIPUSATHS, CBI3aHHOTO C APKOHOMHUEH
3aTpar Ha TOKYIKY JJIEKTPHYECKOW JSHEPTUU
st myx1 OAO «PX».

Lenbro MEPONIPUATHS SIBISETCS CHUKEHUE
PAacXo/I0B Ha MOKYIKY AIEKTPUUCCKOM SJHSPTUU
3a CYET MPUMEHEHUS IEPECMOTPEHHBIX KOTJIO-
BBIX Tapu]oB Ha YCIYTH IO Tepenade dIeK-
TPUUYECKON SHEPTHUH.

Oddexr obpazyeTcs BBUAY SKOHOMHUU 3a-
Tpar Ha TMOKYNKY 3JCKTPUYCCKONH IHEPTrUU
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st vyxka OAO «PX» 3a cuér mpuMeHeHus
NEePECMOTPEHHBIX Tapu(pOB Ha YCIYTH IO Tie-
penade >IEKTPUYECKOH SHEepruu, MocTaBisie-
MO IPOYUM HOTPEOUTEIISIM.

Ornenka 3(dexra OT peain3aluud Mepo-
NPUATHS OTPENIENSICTCS Ha OCHOBAaHHHU CpaB-
HEHUS PAacXoJ0B Ha IOKYIIKY 3JIEKTPHYECKON
9HEPIHU MO CTApbIM M HOBBIM IIEPECMOTPEH-
HBIM KOTJIOBBIM Tapudam. B kadectBe oT4éT-
HOTO YCJIOBHO TPUHHMAETCs JIIO00H Mepuoj
KaJICHIAPHOTO TOJa, CJICAYIOUIEro 3a TOJIOM
peanu3alyu MEpOoIpHsTHS, B KadecTBe 0azo-
BOTO — COOTBETCTBYIOIMHA MEPUOA ro/la, HEMo-
CPENCTBEHHO NPEALIECTBYIOIHUA OTYETHOMY.

VicxonHble naHHBIE [UIS OIIEHKH TUIAaHHpYe-
Moro 3¢ deKTa nmpeacTaBiIeHsl B Tadmuie 1.

Pacuér romoBoro 3KOHOMHYECKOTO 3(-
(ekTa OT peanuzanyuu MEPONPHSTUS MO CHU-
KEHHIO PAacXOoB Ha MOKYIIKY 3JICKTPOIHEp-
THU OIPE/CNSeTCS B JICHE)KHOM BBIPKCHUU
o Gopmyie:

=8'-8, (1)

rae S' ompezensieTcss Kak CTOMMOCTBH 3aTpar
HAa IOKYIIKY 3JIEKTPUYECKOU DHEPTUU C YUETOM
JIEHCTBYIOIINX KOTJIOBBIX TApU(OB;

S? ompenensieTcss Kak CTOMMOCTb 3aTpar
Ha MOKYIKY JIEKTPUYECKON SHEPTHH C YUETOM
MEePEeCMOTPEHHBIX KOTIOBBIX TapH(oB;

Pacuért 3aTpar Ha NOKYIIKY JIEKTPUYECKOI
SHEPrUH OINpEAEAeTCs KaK NPOU3BEICHUE Ta-
puda (t) Ha 00bEM n1ekTpuueckoii sHeprud (V):

Sl = tl . VI’ (2)
SZ = t2 . VZ, (3)

Pacuér sddexra mpomsBoguTcs 3a Cu€r
CHIDKCHUS KOTJIOBBIX TApHU(POB MOKYIIKH HIICK-
TPUYCCKOM SHEPTUH B PE3YJbTaTe MPOBEICHUS
UX TIepeCMOTpa.

Wcxonnpie manueie mis pacuéra dddexra
MPEICTABIICHBI B TA0IHIIE 2

Taoaumna 1
Hcxonuble nanHbIe
YcioBHOE Ennnuna
HaumeHnoBanue nokasarens Hcrounuk nHbopMaIimm
0003HaYeHNE | U3MEpPEHUS
1 2 3 4
CrouMOCTb 3aTpar Ha peaanu3aluio R MUTH DVG IlepBuuHbIE YUETHBIE JOKYMEHTHI
MEPOIIPUATHS B INIAHOBOM TOly PYo-
JelicTByronmii KOTJIIOBOH Tapud ¢! 6/kBT.a IlepBuuHbIe y4ETHBIE TOKYMEHTHI
MOKYIIKH 3JIEKTPUUYECKON SHEPTrUU Py ’
IlepecMOTpEHHBIH KOTIIOBOH Tapu ) 2 6/xBr.u IlepBuuHble yUE€THBIE JOKYMEHTBI
TOKYIKH JIEKTPUUECKON SHEPruu Py ’
OOBEM TOKYNKHU AIICKTPHUECKOM IlepBuuHbIe YU4ETHBIC TOKYMEHTHI
Ky p \%A MJIH KBT.u p y HOKY

SHEPruu
OO0BEM MOKYIIKH IEKTPUIECKON IlepBuuHbIE YUETHBIE JOKYMEHTHI
SHEPTHH Ky p \%& MJIH KBT.4 p y a
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Tab6auna 2
Wcxonuble nanubie A pacuéra aGdexra
YciaoBHOE Enununa
HaunmenoBanue noka3zaress 3HaueHne
0003Ha4YeHUE M3MEpeHUs!
1 2 3 4
EHCTBYIOLMI KOTJIOBOW Tapu(] MOKYIKU
Jleiictayromuit pu¢ noxy ! py6/kBL.a 2,02
AIIEKTPUYECKOI SHEPTHH
[lepecMOTpEHHEBIH KOTIIOBOH Tapu] MOKYITKA
P pett pucp noxy t2 py6/kBr.u 1,63
AIIEKTPUUYECKOIN SHEPTHH
OO0BEM MOKYIIKHU 3JICKTPUICCKON SHEPTUU V MJIH KBT.94 431,820

Ha ocnoBanuu ¢opmynsr (2) onpenensiemMm
pacxosl Ha MOKYIIKY JIEKTPUYECKOM SHEprun
¢ y4€TOM JeHCTBYIOMNX KOTIOBBIX Tapru(oB:

S!'=2,02*%431,820 = 871,053 mutH pyo.

Ha ocunoBanum dopmynsr (3) ompene-
JsieM pacxXoAbl Ha MOKYIKY 3JICKTPHUYECKOMH
SHEPTUU C YYETOM IEPECMOTPEHHBIX KOTIO-
BBIX Tapu]OB:

S?=1,63*431,820 = 706,017 muH pyo.

lomoBoit sxkoHOMHUYEeCKH P PEKT OT pea-
JU3aLUU MEPOIPHUATHS 110 CHUXEHHUIO Pacxo-
JIOB Ha MOKYTIKY 3JIEKTPO’HEeprun paseH ((hop-
myna 1):

2=2871,053 - 706,017 = 165,036 miH py0.

IIpuMeHeHHe HOBBIX KOTJIOBBIX TapH-
¢doB mo3BonmuT FOxHO-YpanbCcKoi TUPEKITUH
IO DHEProoOECIEUCHUIO MOTYIUTh SKOHOMHIO
3aTpar Ha TOKYIKY DICKTPUYECKON SHEepPTUu
st myxa OAO «PX/» 3a 2022 ron B komu-
yectBe 165,1 muH pyOneir. CTOUT OTMETHUTH,
YTO W3MEHEHHE BEIUYHUHBI IKOHOMHYECKOTO
addekra onpenensiercs 00bEMOM (haKTUISCKH
MOTPEONEHHON AIEKTPOIHEPTHH.

3akJjoueHue

He cMmotps Ha TO, 9TO Hare Bcero Ajs mo-
BBITIIEHUS D()(HEKTHBHOCTH NIEATEIIEHOCTH IPEI-
NPUATHS MEHEIDKEPHl aHAIM3UPYIOT BHYTpPEH-
HUE (aKTOPbl, MPOLECC NPUHATHA PEIICHHUH
IpU yOpaBJeHUH CeOECTOMMOCTHIO B KOMIIa-
HUU JIOJDKEH YYHUTHIBaTh M (PAKTOPBI M3MEHE-
HUsl BHeEWIHeH cpenasl. B »TomM HampaBneHuun
JUTST KPYITHEWIITNX TIOTpeOUTeNIeH dHepreTude-
CKUX PECYpCOB BaXHbIM HaIIpaBJICHUEM OII-

TUMHU3AIMK 3aTpaT CTAHOBHUTCS BO3MOXKHOCTh
CHIDKEHMS Tapuda Ha DIEKTPOIHEPTHUIO0, KOTO-
poe JOCTUTAETCS TONBKO MPU B3aUMOJCHCTBUN
C TOCYJapCTBEHHBIMH OpraHaMu (QenepanbHo-
IO U PErHOHAJIBHOTO YpOBHEMH, oOecrednBaro-
X BO3MOXKHOCTH DEryIHpoBaHUs Tapuos
Ha PETHOHATBHOM OJHEPIEeTUYECKOM PBIHKE.
[IpuBeneHHbIE pe3yNnbTaThl MOKA3BIBAIOT CYIIIe-
CTBEHHBIN SKOHOMHYECKUH 3 dekT Ha npumepe
BBIOPAHHOTO TIOJIUTOHA YKEIEe3HON TOPOTH.
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VJIK 338

AHAJIN3 JEBUTOPCKOM 3AJJOJI)KEHHOCTH
JUPEKIIAY MO DHEPTOOBECIIEYEHUIO

Kagepuna B.C.
Cubupckuil eocyoapcmeennblll yrusepcumem nymeiti coooujerus, Hosocubupck,
e-mail: kaverina.viktoriyal 706@mail.ru

B nmanHO# cTaThbe HpeaCcTaBICHO ONpeneeHHe NeOMTOPCKOM 3a0JDKEHHOCTH, B TOM YHUCIE MPOCPOYCHHON
JIeOUTOPCKOH 3a/10/KeHHOCTH. PaccmoTpeHa JebuTopcekas 3a/10/KEHHOCTb 110 JopMaM ee BOSHHKHOBEHHS 110 CPO-
KaM U KadecTBy. [IpencTaBieH kpaTkuii 0030p COMHHUTENIBHOI 3a{0/KEHHOCTH U Oe3HaNe:kHOH 3a0IKeHHOCTH.
BrIOpanbl MeTO/BI HCCIIEOBAHUS ASOUTOPCKOH 3aJOIDKEHHOCTH, a TaAKXKe pacCMOTpeHbl HOpMbI pUHAHCOBOM OT-
YETHOCTH, HA OCHOBAaHUM KOTOPBIX ITPOBOJUTCS KOMIUIEKCHBIH aHaIM3 eOUTOPCKOH 3a10ikeHHOCTH. PaccMoTpen
KOMIUICKCHBIN MOAXOJ K aHanu3y NeOMTOPCKOH 3a0JDKEHHOCTH. IIpoBeneH aHammM3 AUHAMUKH M CTPYKTYPHI Jie-
OUTOPCKOH 3aJJOJHKEHHOCTH JUPEKIMHU 110 3HEProoOEeCIeYCHUI0 — CTPYKTypHOTo noxpaszaeneHus ¢unuaaa OAO
«PXX[I». Tlo oxkoHYaHHH MPOBEACHHUS aHATIW3A MOJNYYCHHAs MH(POPMALK U pe3yibTaThl ObUTH 00OOIIEHBI, yCTa-
HOBJICHBI 3aBHCHMOCTH H CBSI3H MEXIy H3y4aeMBIMHU SIBICHISMHU U IIPOLECCAMH, HA OCHOBE KOTOPBIX C(HOPMYITH-
POBaHBI BBIBOABI 00 3(QEKTHBHOCTH AEATECIBHOCTH NPEIIPHATH. AHAIN3 1eOUTOPCKOM 3aJ0KEHHOCTH HAlLlCJIeH
Ha M3y4eHHe SKOHOMUYECKUX MPOIECCOB JEATEIbHOCTH OPraHU3alliH, a TAK)KE OLIEHKY MX BIMSIHUS HA SKOHOMHYE-
CKHe M ()HHAHCOBBIE PE3YNIBTATHl AEATEIBHOCTH NPEIIPHUATUSL. AHAIN3 1eOUTOPCKOI 33T0KEHHOCTH IIPOBOAUTCS
C IIEJIBIO BBISBICHHS PE3EPBOB MOBBIICHHUS (P ()EKTHBHOCTH OCYIIECTBICHUS TEKyIIel eI TeIbHOCTH | YTy IICHUS
(hMHAHCOBOTO COCTOSHUS MPEANPHUSATHs. TaKkikKe pacCMOTPEHA XapaKTEPUCTHKA AUPEKIUH MO SHEProoOeCIeHeHHIO
U ee OpraHU3allnOHHO-IIPaBOBON (hOPMEL.

KuioueBbie ciioBa: ueﬁumpcxaﬂ 3210/ IKEHHOCTh, COMHHUTEJIbHAA, 3210/’ KEHHOCTD, Oe3Haie:KHAsA 3a10/I2KCHHOCTD,

AHaJIN3, rmaTe)Kecnocoﬁﬂocn,, JIHKBUAHOCTH

ANALYSIS OF ACCOUNTS RECEIVABLE
OF THE ENERGY SUPPLY DIRECTORATE

Kaverina V.S.
Siberian Transport University, Novosibirsk, e-mail: kaverina.viktoriyal 706@mail.ru

This article presents the definition of receivables, including overdue receivables. Accounts receivables are
considered according to the forms of its occurrence, terms and quality. A brief overview of doubtful debts and
bad debts is presented. Methods for studying receivables are selected, as well as forms of financial statements,
based on which a comprehensive analysis of receivables is carried out. An integrated approach to the analysis
of receivables is considered. The analysis of the dynamics and structure of receivables of the Directorate for
Energy Supply, a structural subdivision of the branch of Russian Railways, was carried out. At the end of the
analysis, the information and results obtained were summarized, dependencies and relationships between the
studied phenomena and processes were established, based on which conclusions about the effectiveness of the
enterprise were formulated. The analysis of receivables is aimed at studying the economic processes of the
organization, as well as assessing their impact on the economic and financial results of the enterprise. The analysis
of receivables is carried out to identify reserves to improve the efficiency of current activities and improve the
financial condition of the enterprise. The characteristics of the directorate for energy supply and its organizational
and legal form are also considered.

Keywords: accounts receivable, doubtful debt, bad debt, analysis, solvency, liquidity

B nacrosmee Bpems 1u1st 3 GeKTHUBHON XO-
3IUCTBEHHOM JIESITEILHOCTH KOMIIAHUW OTPOM-
HOE 3HAYCHHNE UMEET KOHTPOJIb 32 COCTOSTHUEM
JIEOUTOPCKON 33JI0JDKEHHOCTH, PalMOHAIbHAS
opraHm3anus 4 ynpasicHue eto. [leburop-
CKas 3aJ0JDKEHHOCTL — AOTO 3aJ0KEHHOCTH
repe]; KOMIIAaHHEeH CTOPOHHHX HOPUAMYECKUAX
7 GU3AYECKUX JIMIT 32 MTOCTABICHHBIC TOBAPHI,
BBIMIOJIHEHHBIE pabOTHI, OKa3aHHBIE YCIYTH
MOKYyTaTeIsIM U 3aKa3uhKaMm, a TakkKe 3a0JI-
’KEHHOCTh, BO3HUKILIAS B CBSI3U C MPEIOILIa-
TOM 3a MOCTaBICHHbIE TOBApPbI, BHINIOIHEHHBIE
paboThl, OKazaHHBIE YCIYTH MOCTaBIIUKAM
" roapsarkaM. Takum o0pa3oM, B KOMITAHUH
dopmupyercs 1eOMTOPCKAs 3aI0JKEHHOCTb
10 IIocCcTaBIIMKAM U HOI[pHI[qHKaM U aBaHCaM
BBLIAHHBIM.

Lenap uccaenoBaHus — NPOBEICHNE aHA-
nm3a NeOUTOPCKOHN 33/I0JDKEHHOCTH TUPEKITNT
M0 PHEProoOECIeUeHNI0, MMOMTyUYeHHBIX OIEH-
Ka pe3ysbTaToB.

MartepuaJjbl 1 METOIbI HCCIIETOBAHHUS

B mpornecce nammcanus naHHON pabOThI
WCTOJIB30BaHEI METOABI  (PMHAHCOBO-3KOHO-
MUYECKOTO aHalln3a, CpPaBHEHUsS W 0000IIe-
HUS pe3yabTaToB.

Pe3y.]'leaTI>I HCCJICAOBAHUA U UX
o0cy:xneHue

Jeburopckasi 3aJJ0KEHHOCTh — 3TO CO-
CTaBHas 4yacTh 0OOPOTHOTO KamuTaja KOMIIa-
HuM. HopmaTuBHBIA YpOBEHb AEOUTOPCKOM
3a10JKEHHOCTH SIBJISICTCS] OJHUM M3 BaKHEH-
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[IUX MMOKa3aresel GUHAHCOBOM NEATeIbHOCTH
npeanpustus. [InaHupoBaHre HOPMATUBHOTO
YPOBHS IeOUTOPCKON 3aTOIKEHHOCTH MTPOBO-
IUTCS B IENSIX YNPaBIEHUS JIMKBUIHOCTHIO,
IJIATEKECITOCOOHOCTRI0 W KOHTPOJS pacue-
TOB C JAeOUTOpaMU M KPEIUTOPAMH, a TaKKe
JUISL TIPUHSTHUS  YIPABJICHUYECKUX pEIICHUH
Ha OCHOBE MOJY4YEHHBIX JaHHBIX [1].

[lo cpokam BO3HUKHOBEHHS JEOHTOP-
CKYI0 3aJ0JDKEHHOCTh pa3iiM4aloT Ha TeKy-
IIyI0 U IpocpodeHHyo. [Ipocpouennas nedu-
TOpPCKasl 3aJI0JDKEHHOCTH B CBOIO OYepelb Ke
MOJIPA3ENsieTC Ha COMHUTEIBHYK W 0e3-
HajexkHyro. COMHHTENbHAs AeOUTOpCKas 3a-
JIOTDKEHHOCTh — 3TO 33JI0JDKEHHOCTD, KOTOpast
HE TIoTallleHa B CPOK, YCTaHOBJIEHHBIH IIOTO-
BOPOM WJIH HMHBIM OOCCIIEUHUTEIHHBIM IOKY-
MeHTOM. besnanexHas neOUTOpCKas 3aJoJ-
JKEHHOCTh — 3TO 3aJI0JKEHHOCTH, IO KOTOPOI
HCTEK CPOK UCKOBOH AaBHOCTH (3 Tona), mubo
[0 CIEAYIONIMM TpPHYUHAM: O00S3aTeIbCTBO
TIPEKPaIeHO  BCJICICTBHE HEBO3MOKHOCTH
€r0 HCIIOIHCHMSI, 00513aTeIhCTBO IPEKpaIe-
HO HAa OCHOBAaHWH IOCTAHOBJICHUS CyAcOHOTO
MIPUCTABA-UCTIOTHUTENS O MPEKPaIleHUUd HC-
MTOJIHUTEILHOTO MPOU3BOJICTBA, 00S3aTEIHCTBO
MIPEKPAIIeHO BCIEACTBUE IJIMKBHIAIUN FOPH-
JTUIECKOTO JIHTIA.

B 3aBucuMocTH OT TepHoia TOTAIICHHS
JIeOUTOPCKAs 3a0JDKCHHOCTD ICJMTCS Ha Kpa-
TKOCpOYHYI0 (MeHee 12 MecsueB) W JONro-
cpounyo (bornee 12 MecsIeB).

B nponiecce ocymecTBiIeHNS X03SIHCTBEH-
HOU JEeSATETHHOCTH KOMITAHUH CTAJTKHBAIOTCS
¢ Ipo0IeMoii BOSHUKHOBEHUSI PO CPOICHHOM
NeOUTOPCKOM 3aT0TIKEHHOCTH. ITO OUEBUTHO
SIBJISICTCS TIPOOJIEMOM TS JIF0OOH KOMITaHUH,
TaK KaK BJICYET OTBJICUYCHHE CPEJICTB U3 000-
POTHOTO KamuTana, ¥ COOTBETCTBEHHO Hera-
THBHO BJIMSET Ha IIATEXKECIIOCOOHOCTh, PH-
HAaHCOBYIO YCTOMYMBOCTH, HHBECTUIIHOHHYIO
MPUBIEKATEILHOCTh KOMIIaHuu. [Iprnunnamu
BO3HMKHOBEHUS TPOCPOUCHHOMN 1€OUTOPCKOM
3aJIOJDKEHHOCTH SIBIISTFOTCSI 3aJISPyKKa OTLIAThI
3a IMOCTABIICHHBIE MaTepUallbl, BHITIOIHEHHBIE
paboThl, OKa3aHHBIE YCIYTH IOKYIaTeIsIMU
A 3aKa3umKamu, JUO0O0 3aJepXKa ITOCTaBKH
MaTepHralioB, BBIMOJHCHHUS PabOT, OKa3aHUS
YCAyT TOCHe MOJYYeHHOW MpeaoriaTel cO
CTOPOHBI MTOCTABIIUKOB U MOAPSAYNKOB. Tak-
XKE B CTPYKType NeOUTOPCKON 3a0KEHHO-
CTH MTOMHUMO HamboJee KPyHmHBIX JJIEeMEHTOB
3aJJ0JDKEHHOCTH MOKHO OIIPEEITUTh BO3HUK-
HOBEHHE IPOCPOUYEHHON aeOuTOpCcKor 3a-
JIOJDKEHHOCTH TIO CIIEAYIONIUM MMOKAa3aTelsIM:
omiata TpyJAa, oOIulaTa TOCYAapCTBEHHBIX
MIONUINH, TPOYUE OIEpPalld C MEePCOHAIOM
¥ 10 TOJOTYETHBIM CyMMaM. B ycrmoBusx,
KOTJla y KOMITAaHUH HMEETCS OTPaHHMYCHHOE
KOJIMYECTBO TIOKyNaTeJded ™ 3aKa3uHKoB,

a TaKe JOTOBOPOB C YCJIOBHSIMH aBaHCUPO-
BaHUs C TOCTABIIUKAMH M TOJPSAYUKAMU,
BO3MOXXHO TOYEYHOE DEIICHHE EAMHUYHBIX
CIydaeB BO3HUKHOBEHHS IPOCPOUYEHHOM
neoutopckoit  3amopkeHHOocTH.  OmHAKO,
IJIs1 KPYHIHBIX KOMITAaHUM TaKasl ITOCTaHOBKa
BONPOCa O PEHICHHH MPOOJIEMbI MPOCPOUECH-
HOUM JIeOUTOPCKOH 3aJI0JPKEHHOCTH HE SBJIS-
eTcs aKTyaJbHOM.

B cBs3u ¢ 3TUM KPYNMHBIM KOMITAHUSIM
meaecoobpasHa paspaborka  dhexTUBHOM
CUCTEMBI YIpaBJICHUS JeOUTOPCKOW 3a101-
JKEHHOCTBIO TIYTEM MPOBEACHUS €€ KOMIUICKC-
HOTO aHajuM3a M0 BCEM IOKa3aTeisiM BO3HUK-
HOBEHHS 3aJJOJDKEHHOCTH, B TOM YHCJE IIO
MIPOCPOYEHHOM.

DUHAHCOBBIM aHANIU3 — U3YyUYEHHE OCHOB-
HBIX IOKa3aTesieH, Ko3((HUIIUEHTOB, TArOIINX
OOBEKTHBHYIO OIIGHKY TEKYyIIero (UHAHCO-
BOTO COCTOSIHHSI OpTaHH3allfii C IEJbI0 IpH-
HATHUS yIpaBlieHYecKux pemenuid. WHbop-
MaIlMoOHHOW ©6a30i (HUHAHCOBOTO aHaJIH3a
SBIIIETCS OyXranrepckas w (UHAHCOBAs OT-
YEeTHOCTh KOMITAHWH: OyXranrepckuii OajaHc,
MOSICHEHUsT K OyxraiaTtepckomy Oanancy. ®u-
HAHCOBYH) OTYETHOCTh MOXKHO IPOaHaJU3U-
pOBaTh CTAaHIAPTHHIMHA METOJIAMH aHAIIN3a OT-
YETHOCTH: TOPU3OHTAIGHBIM, BEPTHKAIBHBIM,
TPEHIOBBIM, (HaKTOPHBIM, CPABHHUTEIHHBIM
1 k03 urenTHHIM [2].

KoMrnekcHbIN TOAXOA K aHamu3y JaeOwu-
TOPCKOW 3aJIOJKCHHOCTH BKJIFOUACT CIICAYIO-
i€ OCHOBHEIE STaIlbl:

1. mpenBapuTeNnbHBIA aHAM3 U TJIAHUPO-
BaHHE HOPMaTHBa 33aJJ0JKEHHOCTH;

2. OTCIEXWBAaHUE M3MEHEHHUS YPOBHS 3a-
AOJDKEHHOCTH W TNPUHATHA COOTBECTCTBYIO-
IIMX PEIICHUH M0 MUHUMH3AIMH OTKJIOHEHUH
OT HOPMATHBA B PEXKHME PEaTbHOTO BPEMEHU;

3. aHanm3 OeOMTOPCKOHW 3aT0IKCHHOCTH
M0 CPOKaM BOSHHUKHOBEHHUS U CyMMaM;

4. aHanM3 KayecTBa JNEOMTOPCKOM 3a707I-
JKEHHOCTH;

5. aHanu3 (PMHAHCOBBIX MOKA3aTEIICH.

AHanm3 JeOMTOPCKON  3aJ0IDKEHHOCTH
Ha OCHOBaHWHU TMPEUIOKEHHOTO KOMITJIEKCa
MOMOXKET TMPEANPUATHIO CBOEBPEMEHHO OT-
CIIO)KUBATh IMOKAa3aTeld, W KOHTPOJIUPOBATH
pacyeTel C MOKyNareJsiMU MW 3aKa3uUKaMWu,
MOCTABIIMKAMU U TMOJAPSAYUKAMH, a TIPH He-
00XOMMOCTH BHOCUTHh HEOOXOIMMBIE KOPPEK-
TUPOBKHU YCJIOBUI PacueToB B X031 CTBEHHbIE
JIOTOBOPBI ISl CTaOMIIBHOTO YTIPaBIEHUS JIe-
OUTOPCKOM 3aI0KEHHOCTHIO [3].

AHanu3 TMHAMUKU U CTPYKTYpPBI 1€0UTOp-
CKOW 3aJIOJKCHHOCTH PAacCMOTPUM U TPOBeE-
JIeM Ha TIpuMepe TUPEKIUA 110 SHeproodectie-
YEHHIO.

Jupeknnsa 1Mo >HEeprooOecnedeHuIo SB-
JSeTCS  TPENNPUSTHEM  IKEJIE3HOJOPOKHOTO
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TPaHCIOPTA, B IETETHLHOCTh KOTOPOTO BXOAUT
3NIEKTPOCHAOKECHHUE TATOBBIX U HE TATOBBIX IO~
TpeOuTenei, MOKyITKa AIeKTPUIECKON SHSPTUH
s morpedHocTelt OAO «PX» B smekrpu-
YeCKOW HSHEepPruH, OKa3zaHWe YCIyT IO Tepe-
Jlade IEKTPUYECKON SHEPTHU MOTPEOUTEISIM
9THX YCIYI, COAEpKaHWE W OOCIy)KHBaHUE
YCTPOMCTB 3HEPrOCHAOKEHHS U TATOBBIX MOJI-
CTaHIM OOBEKTOB AMPEKIUU W CTOPOHHUX
roTpeduTenei [4].

Jdupexmust 1Mo »HeprooOecnedeHuro sB-
JSieTCsl CTPYKTYPHBIM TOfipasieneHueM (Qu-
muana OAO «PXI». Jdupexuus, kak CTpyK-
TypHOE MoApa3ieieHue, MpeACTaBiseT co0oi
BBIZICIICHHBIN OpPTraH YIPaBICHUS YYaCTKOM
NeATETLHOCTH, OTpEAENeHHBI TeppUTOpHU-
aJbHO, C CAMOCTOATEIHHBIMH (DYHKITUSMU, 3a-
Jla4yaMH¥, LEISIMA U OTBETCTBEHHOCTBIO 338 MX
BbInonHeHne. CTPyKTypHOE NOApasJelieHue
IeiicTByeT Ha ocHoBe mnojoxeHus. Ilomoxe-
HUE O CTPYKTYPHOM TOPa3AeICHUH SIBISIETCS
JIOKaJbHBIM HOPMATHBHBIM aKTOM OpraHW3a-
LMW, KOTOPBIX ONPEAEIAET MOPSAOK CO3TAHMS
NOJIpa3elIeHus, MPaBOBOE U aJIMUHHUCTpa-
TUBHOE MOJIOKEHUE TO/Ipa3ie]ieHus B CTPYK-
Type OpraHu3aluu, 3aJadydl U QYHKIHUU MOJ-
pasnerneHus, ero npaBa U B3aUMOOTHOIIEHUS
C IPYTUMU TIOApa3JEIeHUSIMU OpTaHU3alliH,
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OTBETCTBEHHOCTh IOJIPA3/IEICHHUs] B IIEJIOM
U €r0 pyKOBOAMUTEA.

B coorBercTBUM ¢ BHYTPEHHUMH HOpMa-
TUBHBIMH JTOKYMEHTaMH KOMITAaHUU B IHPEK-
IIUU OTKPBITHI COOCTBEHHBIE pacUETHBIE CUe-
Ta B OaHKe JUIS OCYLIECTBICHUS (PUHAHCOBOH
JIeSTEILHOCTH CTPYKTYPHOT'O HOApa3eNeHUs:
MOJIyYEHUE JI0XO0B C MOCIENYIOLEH aBTo-
MaTHYECKON aKKyMyIIIUEH MX Ha pacuyeTHOM
cdeTe BBINIECTOSIIEH OalaHCOBOM EIMHHIIBI
M HEMOCPENCTBEHHO OCYIIECTBICHUE eKe-
JHCBHBIX TIEPBOOUCPEAHBIX W IPOYMUX IlJIa-
Texxel. B CBA3M € OCYyLIECTBIEHHEM HEMO-
CPEICTBEHHO XO3SIMCTBEHHOU NEATEIBbHOCTH
y TUPEKIUN POPMHUPYIOTCS TaKUE IKOHOMHUYE-
CKH€ TTOKa3aTelu, KaK JeOuTopcKas U Kpemu-
TOpCKast 33J0JKEHHOCTb.

AHanu3 TMHAMUKU U CTPYKTYpPBI 1e0UTOp-
CKOH 33JJOJDKEHHOCTH MPECTABJICH B TaOJHIIE.

Ha pucynke mpencraBieHa CTPYKTY-
pa IeOUTOPCKOW 3aJOKEHHOCTH JHPEKIIUU
o 3HeproodecmedeHuro 3a 2020 rog.

CormacHo JaHHBIM, TIPEICTABICHHBIM B Ta-
OmuIie, CTOMMOCTh AEOUTOPCKOH 3a10KEHHO-
CTU B COBOKYITHOCTH NPEACTABJICHA CTATbAMHA
«[Tokynarenu v 3aka3uynuKn» U « ABaHCHI BbIJIaH-
Hble», 40,79 % u 48,13 % B 2019 rony, 36,87 %
1 44,00 % B 2020 roxy COOTBETCTBEHHO.

CyMmMa 1eOUTOPCKO 3aI0KEHHOCTH Ha KOHEI[ oTdeTHoro nepuoga 2019-2020 r.

JeduTopckas 3210 1:KeHHOCTH TMPEKIUH 10 YHeproodecneyenuro 3a 2019-2020 r.
WN3menenne "
3HaueHHE TTOKa3aTes, TIO0Ka3areJs VnensHBIN Bec SMCHCHHC
Y CTPYKTYPHI,
Moxazarens TEIC. pYO. THIC. % nokasareins, % %
pyo.
31.12.2019|31.12.2020 2019/2020 31.12.2019(31.12.2020 | 2019/2020
Toxynarenn u 3aKas- | ¢ g6 67683 | 1007 | 101,51 | 40,79 36,87 -3,92
YHUKH, B TOM YHUCIIE:
- Tepeniata SICKTPH-| ¢ 550 65061 | 2511 | 104,01 | 38,26 35,44 2,83
YECKOM SHEPTUM
- BBITIOJIHEHHBIC pa-
0OTBl U OKa3aHHBIE 4126 2622 -1504 | 63,55 2,52 1,43 -1,10
yCIyTU
ABaHCHI BBIJIaHHBIE 78 684 80 789 2105 | 102,68 48,13 44,00 -4,13
CoupanpHoe CTpaxo-| 33 455 119 | 13542 0,21 0,25 0,04
BaHUeE U 00ecIieueHue
Hamnoru u c6opst 274 11 221 10 947 | 4 095,26 0,17 6,11 5,94
Omnara Tpyna 143 1016 873 710,49 0,09 0,55 0,47
[Ipoune omneparyu c
MepCcoHajoM U TIo- 791 768 -23 97,09 0,48 0,42 -0,07
JIOTYETHBIE CYMMBI
Tpotas 3az10mKeH- 16 563 21663 | 5100 | 130,79 | 10,13 11,80 1,67
HOCTb
Hroro B 06OPOTHBIX | 163 467 | 183595 | 20128 | 112,31 | 100,00 100,00
aKTHUBax
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[@ NoKynaTenun n 3aKasymku
[@ ABaHCbI BblAaHHbIe

CoumanbHoe cTpaxoBaHWe 1 obecneyeHne
@ Hanoru u cbopbl

Onnara Tpyga

Mpoyune onepaunm c NepcoHanom u

NoOAOTYETHBIE CYMMbI
@ Npouas 3a40/1KEHHOCTb

Cmpyxmypa 0ebumopcKou 3a00ax#cenHocmu oupexyuu no duepeoodecneueruio 3a 2020 2.

B crpykrype «llokymareneii u 3akazyu-
KoB» Hambompmmid o0beM nmomu (35-38%)
MPUHAIICKUT CTaThe «Iepenada deKTpude-
CKOHM SHEprum», 4To 0OYCIOBIEHO OCHOBHOM
JESITeNbHOCTBIO KOMIIAaHMM B paMKax JIoro-
BOPOB Ha OKa3aHHE YCIYT IO Iepenave deK-
TPUUYECKOM PHEPIHH CETEBBIM OpPIraHU3aLMSM.
1,5-2,5% mnpuxomuTcs Ha CTaTbi0 «BBITIOJN-
HEHHbIC Pa0OTBHl W OKa3aHHBIE YCIYTH», KO-
TOpas BKJIIOYAaET B ce0s BBIIOJIHEHHE TaKHX
BUJOB PadOT, KaKk OOCIyXMBaHHE YCTPOWCTB
KOHTaKTHOH CeTH, TEXHUYECKHH Ha30p 3a CO-
XPaHHOCTBIO YCTPOMCTB 3JIEKTPOCHAOKEHUS
IIPU TPOU3BOACTBE paboT 3aKa3zuuKaMH, IOJI-
KIIFOYEHHE K YCTPOHCTBAM 2JIEKTPOCHAOKEHUS
CTOPOHHUX TOTpeOHTENeH  3JIEKTPHUYECKOM
SHEPTUH, TEXHOJIOTHYECKOE MPHCOSTUHEHUE
K anektpudeckum cetsim OAO «PXK]I», nepeo-
(hopmIIeHHE JOKYMEHTOB I10 TEXHOJIIOTHYECKO-
My TNPHCOEIUHEHUIO. «ABAHCHI BbIJaHHBIEY
B HaHOOJbIIIEH CTENIEHH MTPEACTABIECHBI TIPEIO-
IUIATOM 3a MOKYIKY JJIEKTPUYECKOW SHEPruu
Ha TATY MOE3I0B B TpaHUIAX >KEIe3HOW I0-
pOTH M 3a YCIyId IO Mepeaade SIeKTpude-
CKOM SHEPIUH.

B crpykType meOMTOpPCKOW 3aI0IDKEH-
HOCTH ToOKazarenb «Oruiata Tpyga» oTpa-
KaeT 3aJ0JDKEHHOCTh paOOTHUKOB JTHpEK-
OUM 1o 3apa0OTHOHM miare, B TOM YHCIE:
neperuiata 3a HeoTpaOOTaHHBIE JHH OTIyCKa
IIPY YBOJIBHEHUH, IMEpeIuiaTa BO3MEIICHUS
3a HaM JKHJIOTO TIOMEIICHHS (CITy>)KeOHOE K-
Jbe), 3aJ0JDKEHHOCTh IO 3apa0oTHOW Iare
Py KOPPEKTUPOBKE BBICTABICHUSI OOJIBHHIY-
HBIX JINCTOB, & TAK)KE OTCYTCTBHE BO3MELICHU I
OT paOOTHHUKOB 32 IMyTEBKH B MEAUKO-03J0PO-
BUTEINIBHBIC YUPEKACHHS.

B crpykType mebuTopckoit 3am0imKeHHO-
cti mokazarenb «lIpouas 3agOKEHHOCTHY
OTpaXaeT 3aJ0JDKEHHOCTh I10 OIUIaYeHHBIM

ABAHCOBBIM IUIATEKOM TOCYAapPCTBEHHBIM IIO-
IIJIMHAM, HAYUCJIEHHBIM IPUYNHEHHBIM yOBIT-
KaMm, CylleOHBIM aKTaM M Ipouee.

B nuHamuke 1ebuTOpCKOn 3a0IKEHHOCTH
npeanpuatus Habmopaetcs poct B 2020 roxy
K 2019 romy 112,31%, uro oOycnoBieHO po-
CTOM CTaTel «mepenaya EKTPUIEeCKor dHep-
THM» 33 CYET YBENWYEHUs] 00beMa OKa3aHHBIX
YCIIyT TIO Tepeaade dIEKTPHUECKOW IHEPIHH,
a TaKkke M3MEHEeHreM Tapuda, U «aBaHCHI BbI-
JaHHBIE» TaKXe 3a CYET YBEIMYCHHUS MOTpeO-
HOCTH 3aKyIKH O0OBEMOB IEKTPUIECKON SHEP-
THH y TIOCTABIINKOB YCIyT.

ITo cocrostamio ma 31 mekabps 2019 r
MPOCPOYEHHAs JIeOUTOpPCKasi 3aJ0JKEHHOCTH
B JIUPEKIMHU MO IHEProoOeCIeYeHUI0 OTCYT-
CTBYET, 32 UCKIIIOYEHUEM 33JJ0JDKEHHOCTH, Ha-
XOISILEHCS B pe3epBe COMHUTENBHBIX JOJITOB
B cyMMe 19 142 TeiC.p., B TOM YHCIIE: 32 YCIYTH
TI0 TIepeade MEKTPUIECKON SJHEPTUU B CyMMeE
8 209 THIC.p., 32 YCIYTH O TEKyIIeMy 00CITy-
JKABAaHUIO YCTPOMCTB KOHTAKTHON CETH B CyM-
Mme 10 933 TrIC.p.

ITo cocrosamro Ha 31 nmexabps 2020 T
NPOCpPOYCHHAsT AeOMTOPCKas 3al0JDKEHHOCTD
B JIUPEKLUHU IO 3HEProo0EeClEedYEeHUI0 OTCYT-
CTBYET, 32 UCKIIOYEHNEM 33J0JDKEHHOCTH, Ha-
XOJISIIIENiCA B pe3epBe COMHMTEIBHBIX JOJTOB
B cymme 21 884 ThIC.p., B TOM UUCIIE: 32 YCIYTH
0 TIepeaye MEKTPUUECKON SHEPTHUU B CyMMeE
8 209 THIC.p., 32 YCIIYTH MO TEKYyMIEMY O0CITy-
YKUBAHUIO YCTPONUCTB KOHTAKTHOW CETH B CYyM-
Mme 13 675 ThIC.D.

YBenuyeHne CyMMbI CO3JJaHHOTO pe3epBa
B 2020 roxny mo cpaBHenuto ¢ 2019 romom 00-
YCIIOBJICHO HENPEPHIBHBIM OKa3aHHWEM YCIyT
U €KEMECSIYHBIM HaYHUCIEHUEM JOXOI0B 32 yC-
JIYTH 110 TEKyIIEMY 00CITy>KUBaHUIO YCTPONCTB
KOHTAaKTHOW CeTH. 3a YCIyIW Mo Iepenadye
SNIEKTPUUECKOW SHEpPrud CcymMMma ocCTajach
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HEU3MEHHOU B CBSI3U C MPEKpAILICHUEM OKa-
3aHUSl YCIYT U OTCYTCTBHUEM €XKEMECSYHO-
r'O HAYHMCIICHHSL.

3akJjoueHue

Takum 00pazoM, OTCIeXHWBas W3MEHEHUS
B IMHAMUKE B CTPYKType AEOUTOPCKOH 3a/10I1-
JKEHHOCTH MO>XHO CBOEBPEMEHHO OTCJICITUTH
HETaTUBHBIC MOCJCACTBUSI IJIs1 KOMIIAHUU, Ta-
KM€ KaK CHHYKCHHUE TIATeKECIIOCOOHOCTH, (hu-
HaHCOBOH yCTOWYMBOCTH, WHBECTUIMOHHON
MPUBJIEKATEIBLHOCTH [5].

JebuTopckas 3a0KEHHOCTD CYIIIECTBEH-
HO yXyAllaeT (UHAHCOBOE COCTOSHHE TMpel-
MPUATHUS, OHA SBJSICTCS HUMMOOMIU3AIMEH
JICHEKHBIX CPE/ICTB, OTBIICUCHUEM UX U3 X035~
CTBEHHOTO 00OpOTa, 4TO MPHUBOIUT K CHUKE-
HUIO pe3yJIBTaTHBIX ITOKa3aTeNel AeITeNbHOCTH
MIPEANPHSTHS, TIOCKONBKY IPOCPOYEHHON He-
OUTOPCKON 3aI0JDKCHHOCTH, TI0 KOTOPOH MCTEK
CPOK MCKOBOM TaBHOCTU, TTOJVICKUT OTHECCHUIO
Ha yOBITKH TpeanpusTys [6].

Ha ocHOBaHMM W3y4YEHHBIX MaTepHAIOB
MOXKHO TIOJaratrh, 4To )OPMHpPOBAaHHE W aHa-
N3 TeOUTOPCKOW 3aJO0IDKEHHOCTH SBISETCS
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OJTHOY U3 BAXKHEUIIIMX COCTABJISIFOINUX (pUHAH-
COBOT'O INIAHUPOBAHUS HA IPEANPUATHH, & TAK-
K€ TPU NPUHATUHU YIIPABICHUECKUX PEIICHUM.
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CPABHUTEJIbHBIN AHAJIN3 BAPUAHTOB PA3BBUTUS CTPATETUH

IMMACCAXKHUPCKOM NPUTOPOTHON KOMIIAHUM B IIEPHO/]
IMAHJEMHAU KOPOHABUPYCHOW MH®EKIIUU COVID-19

Kamun JI.C., Crenanosa E.C.

Cubupckuii 2ocyoapcmeenbill yuusepcumem nymeti coooujenus, Hosocubupck, e-mail: Kashinds@ya.ru

O0603HaYeHBI TPOOIEMBI B OPraHU3aLUH KEJIE3HOAOPOKHBIX IIEPEBO30K B TPUTOPOIHOM co0OIIeHHH. B yacT-
HOCTH, YOBITOYHOCTb IPUTOPOJTHOTO MACCAKUPCKOTO KOMILIEKCA. AKTYyalbHOCTb NAaHHOIl CTaThH HE BBI3BIBACT
COMHEHUSI, TIOCKOJIBKY IPUTOPOAHBIE ITACCAKUPCKIE MIEPEBO3KH SIBISIOTCS COCTABIAIONICH YacThIO COLHAIBHOM
MIONUTHKYU TocyapcTBa. PaccMOTpeHB! Mephl, IPUHSATHIC AT HOPMAIU3alUK PabOThl IPUTOPOJHOTO KOMILIEKCa
U yJIOBJIETBOPEHHS] HHTEPECOB HaceJleHUs] perHoHOB. IToka3aHbl acIeKThI MOBBIMIEHHST KOHKYPEHTOCIIOCOOHOCTH
npexnpusTus. JlaHa OLCHKa CIIOKMBILIEHCS CUTyallny Ha PEIHKE MACCAXHUPCKUX IPUTOPOJHEIX IEPEBO30K PErHo-
Ha. [IpoBe/ieH CpaBHUTENIBHBIN aHAIN3 Pa3JIMYHBIX BAPHAHTOB Pa3BUTHs (PUHAHCOBOIT CTPATETHUH MACCAKUPCKOI
NPUrOpoAHON KoMnaHuu. KiiroueBbIM MECTOM CTaThH SIBIAETCS aHAIU3 AEATENbHOCTH IPHIOPOAHBIX KOMIAHUIA,
B nepuox nanaemuu. [IpoBeeH aHanmu3 NPOrHO3HOTO (PMHAHCOBOTO PE3yNbTaTa OT PEIICHUs BEIOOpa CTpaTeru.
IIpoBeneHHBII aHANN3 aKTyaTbHBIX IPOOIEM IPUTOPOJHOTO KEIE3HOJOPOKHOTO COOOLICHHS TO3BOIIIET CACNATh
BBIBOJI, 4TO B LIEJISIX PEIICHHS JAaHHBIX MPOOIeM HE0OXOAUMO pa3paboTaTh TaKHE MEPOIPHATHS 10 TOBBIILICHHIO
3¢ (eKTUBHOCTH PabOTHI IPUTOPOJHON KOMIIAHHUH, KOTOPBIE YYHTHIBATIH OB HHTEPECH BCEX CTOPOH, a B UTOTE pe-
LICHHE TO3BOJIUIO OBl ONTUMU3UPOBATH LIS yYaCTHUKOB. JIoCTIKEHHEe JaHHOI 1elH 1 obecledeHne pe3yabTa-
THUBHOCTH PabOTBI IIPUIOPOIHOTO JKEJIE3HOAOPOKHOTO TPAHCIIOPTA BO3MOXKHO IIyTEM COBMECTHOM A€ATENbHOCTU
BCEX YYaCTHHKOB ITPOLECCa IIPHTOPOIHBIX ACCAKUPCKHUX IEPEBO3OK.

KitioueBbie ¢J10Ba: NPUTOPOAHOE NACCAXKUPCKOE COOOIIEHHE, TACCAKNUPCKAs TPAHCIOPTHAS KOMIAHMUSI,

3¢ peKTHBHOCTH PYHKIIMOHMPOBAHMS, (PMHAHCOBASI CTPATErusl, CeHAPHii pa3BUTHS

COMPARATIVE ANALYSIS OF OPTIONS FOR THE DEVELOPMENT
OF A PASSENGER COMMUTER COMPANY’S STRATEGY DURING
THE COVID-19 CORONAVIRUS PANDEMIC

Kashin D.S., Stepanova E.S.
Siberian Transport University, Novosibirsk, e-mail: Kashinds@ya.ru

The problems of the organization of railway transportation in suburban communication are highlighted. In
particular, the unprofitability of passenger suburban companies. The relevance of this article is beyond doubt,
since suburban passenger transportation is an integral part of the social policy of the state. The measures taken to
normalize the work of the suburban complex and meet the interests of the population of the regions are outlined.
The aspects of increasing the competitiveness of the enterprise are shown. The assessment of the current situation
on the market of passenger suburban transportation in the region is given. A comparative analysis of various options
for the development of the financial strategy of a passenger commuter company is carried out. The key point of
the article is the analysis of the activities of suburban companies during the pandemic. The analysis of the forecast
financial result from the decision to choose a strategy is carried out. The analysis of the current problems of suburban
railway communication allows us to conclude that in order to solve these problems, it is necessary to develop such
measures to improve the efficiency of the suburban company, which would take into account the interests of all
parties, and as a result, the solution would optimize the goals of the participants. Achieving this goal and ensuring
the effectiveness of suburban rail transport is possible through the joint activities of all participants in the process of
suburban passenger transportation.

Keywords: Suburban passenger service, passenger transport company, operational efficiency, financial strategy,

development scenario

[Ipuropogaoe  KEIE3HOHOPOKHOE  CO-
oOIIIeHne SBISIETCS CTPATETHMYECKH Ba’KHBIM
JUiss  OOJIBIIIMHCTBA PETHOHOB CTpaHbl. Tak
19 masa 2014 rona IlpaButensctBoM Poccuii-
ckori Denepanuu Obuta npuHsiTa «Konmen-
WSl Pa3BUTHUSl MPUTOPOAHBIX ITACCAKHPCKUAX
MIEPEBO30K JKEIE3HOAOPOKHBIM TPAHCIIOPTOM
(Pacopsoxenne Ne857-p, ot 19.05.2014).
Kakx ormewaercs B KoHuenuuu, «mIepeBO3KU
MacCaKUPOB B MPUTOPOAHOM HKEJIEIHOJOPOXK-
HOM COOOIIEHHH TIPU3BaHBI YIOBJIETBOPUTH
OIHYy U3 0a30BBIX, EPBOOYEPENHBIX MOTPEO-
HocTtel rpaxnaH Poccuiickori ®enepanuu
B CBOOOJIC TIEPEABIKEHUS. YCTOHYHMBOE U Ka-

YECTBEHHOE OCYIIECTBIEHUE IIEPEBO30OK 00e-
CIICYMBAET TPYIOBYIO MHIPAILlUIO HaceJICHUS,
CHoCcOOCTBYET pa3BUTHIO PHIHKA TPyJa U OKa-
3BIBACT MOJIOKUTEIBHBII MYIBTUITMKATUBHBIN
3¢ deKT Ha SKOHOMHUKY CTpaHbD» [1].

Ocy1ecTBiIeHHE IPUTOPOIHBIX ACCAKUP-
CKUX II€PEBO30K SIBJISICTCS OJHOW M3 Ba’KHBIX
3a7a4 COIUAIFHOH OTBETCTBEHHOCTH JKelle3-
HOZOPOYKHOTO TPAHCIIOPTA.

B HacTosiee Bpemsi IPUTrOpOIHbBIE JKeIe3-
HOZOPOKHBIE MACCAKUPCKUE MEPEBO3KH OCY-
miecTBISOTCS B 74 cyobekrax PD. 32 2019 rox
25 TpaHCHOPTHBIMH KOMITAHHSIMHU OBLIO TIepe-
BE3EHO YyTh MEHEe OJTHOTO MHUJLTHAp/Ia macca-
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xupoB. Ho, HECMOTpsi Ha 3TO, NMPAKTHYECKH
BCE MAaCCAXUPCKHE NPUTOPOAHBIE KOMIIAHWUHU
yOBITOUHBL. 71 TOJIEPKKH TIPUTOPOTHBIX
KOMITaHU# U3 Oromkera cyorekTa PO xommeH-
CUPYIOTCSI YOBITKH, MOJMYyYEHHBIE B PE3yibTa-
T€ TOCYJApCTBEHHOTO PETYIUPOBAHUS TapH-
(hoB — BeINaaroIue 10X0Abl. JlaHHbIC YOBITKH
OTIPEIEISIOTCA KaK pasHHULA MEKAY JA0XOIaMH
OT TIPUTOPONIHBIX TEPEBO30K IO yCTaHOBIICH-
HOMY Tapu(y ¥ MPUHATHIMHU K YIETy pacxoja-
MU TPAaHCIOPTHOM KoMHaHuU. Takas cuTyanus
Ha 00IIepOCCUIICKOM PBIHKE IPUTOPOIHBIX JKe-
JIE3HOIOPOKHBIX IEPEBO30K MPHBOIUT K TOMY,
YTO 3Ha4YWTeNbHas dYacThb pacxomos IIIIK
Ha TMEPEeBO3KY MaCCaXUPOB BO3MEIIACTCS BBI-
MaJar0IIAMH TOXOIAMHU OT TOCPETYIUPOBAHM
3a CUeT peTHOHAILHOTO OromkeTa [2,3].

ITannemusi, BbI3BaHHAs KOPOHABUPYCHOM
nHpexnuerr Covid-19, okazana HeraTHBHOE
BIMSHUE Ha BCe CQepbl HKOHOMHKH, B TOM
YHUCIle W TPUTOPOJHBIE MACCAKUPCKUE Tepe-
Bo3kH. CHMKEHHE TaCCaXUPOTIOTOKA, 3aTPaThl
Ha CaHUTapHy!0 00pabOTKy BOK3aJOB U TIPH-
TOPOJHBIX MMOE3[I0B U APYTHE COILYTCTBYIOIHE
3aTpaTtbl MPUBOIAAT K POCTY OICPALMOHHBIX
yOBITKOB MPUTOPOIHBIX MACCAKUPCKUX KOMIIA-
HUH W, KaK CIIEACTBHE, K POCTY KOMIICHCAIIUH
W3 PETHOHAJBHBIX OIOMKETOB CyObekTOB PO.
B Toxe BpeMs Hy’)KHO TOHIMATh, YTO BO BpeMsI
MaH/JAEMUU Harpy3ka Ha perroHaJbHBIA Orof-
KET YBEINYHBaeTCs BO BCeX chepax IKOHOMU-
KH, YTO MOXKET MIPUBECTH K CHHXKCHUIO YPOBHS
KOMITEHCAITUI TPUTOPOIHBIM KOMITAHHSM.

B crnoxuBmmxcs ycnmoBusax mis dddek-
TUBHOTO YIpaBieHHus (UHAHCOBOW [EATEINb-
HOCTBIO TPEANPHUATHHA, HEOOXOAHMO pac-
CMaTpuBaTh pPa3JIMYHbIC BapUAHTLI Pa3BUTUA
¢unaHcoBoii cTpareruu [4].

3amadell HACTOSIIETO WCCIENOBAHUS SIB-
JSETCSl PACCMOTPEHHE Pa3IMYHBIX BAPHUAHTOB
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pa3BuTUsl (PUHAHCOBOW CTpAaTErHH MACCAKUP-
CKOU MPUTOPOTHON KoMITaHuU («ONTUMUCTHY-
HbI», «lleccHMuCTHYHBIY, «ba3oBEIIY),
KOTOpBIE TTO3BOJIAT 0ojiee THOKO pearupoBaTh
Ha U3MEHEHHs BHEITHEH Cpeibl ¥ BBISBICHUS
MyTe TMOBBIMICHUS KOHKYPEHTOCIIOCOOHOCTH
MPEANPUSATHUSL.

MartepuaJjibl H METOAbI UCCIETOBAHUS

Anann3 (UHAHCOBOH M CTaTUCTUYECKOU
otrueTHoCTH AO «3Okcnpecc — npuropon» [5,6].

Pe3yabrarhl ucciienoBaHus
U UX 00CyKIeHne

Crparerus passutus AO «kcnpecc-Tpu-
ropoay Ha niepuon g0 2036 roga opueHTHPYET-
cs1 Ha 0a30BBIN CIICHAPHIi, Kak HanboJee BEpo-
ATHBIA A5 peanu3anuu. B cBs3u co ciaoxHOM
3MHUIEMUOJIOTHYECKOH 00CTAaHOBKOH B CTpaHe
HaMM Npeasaraercs BKIIOYCHHE B IUIaH pas-
BUTHS IPUTOPOAHBIX IIEPEBO30K HECKOJIBKO
CIIEHapHEB SKOHOMHYECKOTO PA3BUTHS B IEJIAX
JIaJIbHEHIIEr0 IPUHATHUS PEIIEHUHN 10 YTBEPK-
JEHHUI0 CYyOCHMANH B PETMOHAIBHOM OIOIXKeTe
HoBocubupckoii obnacru.

UYroObl HaTh OLIEHKY CIIOXKHBIICHCS CH-
Tyallud Ha PBIHKE IPUTOPOAHBIX INEPEBO3OK,
MBIl Ha MpUMEpE TMPUTOPOJHOW KOMITAHHH
AO «3xkcnpecc-mpuropon» MPOBENH aHAIU3
TEKYIIUX MPOU3BOACTBEHHO-9KOHOMUYECKUMHU
MoKasaTeliel W MpPOM3BENH pacuyeT 0a30BOro
BapuaHTa pa3Butus 10 2025 rona. Pesynbprarbl
TIpUBEACHBI B TaOmuIIe 1.

bazoBsrii cienapuit Ha 2021 roj Tutanupo-
BajCs C Y4eTOM AMHAMHUKU IO OTIPABICHHIO
naccaxupoB ¢ poctoM Ha 14,2% x 2020 rony
U coctaBuT 19572,3 ThIC. Yeln., maccaxkupoo-
6opot Ha 2021 TOm MIAHUPOBAICA C POCTOM
Ha 13,8% k 2020 roxy u coctaBut 792,0 MiIH
Macc.-KM.

Taoauna 1

ba3oBeIii Mporuo3 (YHHAHCOBO-KOHOMHUYECKHX TTOKa3aTeIeH
AO «Dxcmpecc — mpuropom» B iepuoxn ¢ 2021 mo 2025 rox

2020 T - 2025 1
Hanmenosarue | 050 1| 2021 r | 20225 | 2023r | 2024r | 20251 - -
MMpOAYKIHH +- %

OTtnpasnieHne

MaccaKMPOB, 171326 | 195723 | 195723 | 195723 | 195723 | 195723 | 24397 | 142
TBIC. Y€1

[MaccaxupoodoporT,

s aeP¢ 6963 | 7920 | 7920 | 7920 | 7920 | 7920 | 957 | 138
Hoxons! oT nepe-

w00k e, pyb, | 8751067 | 1105666,3 | 1149893,0 | 1195888,7 | 12437242 | 12934732 | 418 366,5| 47,8
TPSCCXOS;’% 1503855,8 | 1695252,5 | 1779122,7 | 18455017 | 1945072,9 | 2041494,6 | 537 638,8| 35.8
Sﬁf”&%ﬂ 628749,1 | 5895862 | 6292298 | 649613,0 | 701348,6 | 748021,4 |119272,3| 19,0
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bazoBrrit cuenapuit Ha mnepuon ¢ 2021
no 2025 rompl mpeanoiaracT CTarHaIUio
B KOHOMUKE OOJaCTH MPU HE YXyAIIAFOIIUXCS
BHEIIHUX ycoBusX. lIpenmnoceutok mis pocra
MaCCaAXUPOOOOPOTa MPUTOPOTHOTO W BHYTPH-
TOPOJICKOTO KEIE3HOIOPOIKHOTO U ABTOMOOHITB-
HOTO TpaHcHopTa B nepcnektuse 1o 2025 rona
He oxxuaaercs. ba3oBelil cueHapuii npemycma-
TPHUBaeT pEATU3AIMI0 BCEX CTPATETHYECKUX
VHUIAATHAB U 00€CIIEYNBAET POCT OTIIPABICHUS
rmaccaxupoB o konma 2025 roma Ha ypoBHE
2021 roma u cocraBut 19572,3 ThIC. Yell., mac-
CaXHUPOOOOPOT TAKKE OCTAHETCS Ha YPOBHE
2021 roga u cocraBut 792,0 MIIH Iacc.-KM.

[Ipu peammzanmu 06a30BOTO  CIICHAPHS
pa3BUTHS JOXOABl OT TPHUTOPOAHON Jies-
TETBHOCTH C Y4YETOM HWHIEKcanuu TaprudoB
s HacenmeHus yBenudarcs B 2025 romy
no 1293473,2 Teic. py0., YTO BHIIMIE YPOB-
Hs 2020 rona Ha 47,8%. Poct o0mieit cymMMbl
pacxomoB mpousoiiner ¢ 1503855,8 Tric. pyo.
B 2020 1. mo 2041494,6 TrIC. pYy6. B 2025 1. —
Ha 35,8%. Heobxomnmas moTpeOHOCTH CyOcH-
muit k 2025 1. yBenmuntes po 748021,4 Thic.
py6. uiu Ha 19,0% 1o cpaBHenuto ¢ 2020 r.

B cBsi3u ¢ AnuaeMUONOTHYeCcKON cuTyamu-
eil Ha (oHEe pacIpocTpaHeHHs KOPOHABHPYC-
HOW WH(MEKINH, CIOKHO TPEANOIOKUTH CIIe-
HapHii pa3BUTHS OTPACIIH Jake Ha OMvbKanmi
rof. B cBSI3M ¢ 3TUM pacCMOTPHUM ONTUMUCTHY-
HBIA U NECCUMUCTUYHBIA CUEHApUM peain3a-
M crpareruu odmectsa Ha 2021 — 2025 rr.

[TeccumucTuuHbI cueHapuil nOpeamnona-
raeT crnaj AeJIOBOM aKTUBHOCTH Ha 2% B TO.I.
Kosddunmenr-geduarop mo maHHeM MuH?-
KOHOMpAa3BUTHUS TpuHUMaeM paBHBIM 4%. Pe-
3yJBTAThI IPUBECHBI B Ta0IMIIE 2.

AHanu3 TaONUYHBIX JTAHHBIX CBUJIETEIIb-

MIpeayCMaTpUBaeT poCT OTIIPaBIEHUs Iacca-
upoB A0 koHua 2025 roga Ha 5,4% K ypoB-
1o 2020 roma u coctasut 18052,9 ThIC. Uen.,
poct maccaxupoodopora Ha 4,9% u cocTaBUT
730,5 MJIH macc.-KM.

IIpn peanuzanyuyu NMECCUMHCTUYHOTO Clie-
Hapusi pa3BUTHA JOXOAbI OT MPUTOPOAHOM
JESITENbHOCTH C y4YETOM HHAEKCAMH Tapu-
¢oB mns HacemeHus yeenudarcs B 2025 romy
mo 962405,5 Teic. py0., YTO BHIIIE yPOBHS
2020 roma ma 10,0%. Poct oO6mel cymmbl
pacxomoB mpousonaeT ¢ 1503855,8 tric. pyb.
B 2020 . mo 2041494,6 thIC. py0. B 2025 I —
Ha 35,7%. Heobxomumast motpeOHOCTE cyOcH-
nui k 2025 rongy yBenumuurcs 1o 1079089, 1 Thic.
py0. nim Ha 71,6% 1o cpaBHeHuto ¢ 2020 1.

ONTHUMUACTAYHBINA CIICHAPHUHA TIPEIoiaract
pocCT oTIpaBiIeHHs maccaxkupos Ha 13,7%, poct
naccaxxupoobopora Ha 14,8%, k 2025 roxy ot-
HocutenbHO 2021 rona. Pesynsrars! npusene-
HBI B Ta0muLe 3.

ONTUMUCTUYHBIA CLEHAapuil mOpexycma-
TPUBAET pealu3allMi0 BCEX CTPATEIMYECKUX
WHUIIMATUB U 00ecredyrnBaeT POCT OTIIpaBiie-
HUS TaccakupoB 110 koHa 2025 roxa Ha 29,8%
K ypoBHIo 2020 roga u coctaBut 22245,0 TbIC.
yeJ., pocT naccaxupoodopora Ha 30,6% u co-
craBut 909,0 MiIH macc.-KM.

[Ipu peanuzanuy ONTUMHCTUYHOIO CIIE-
Hapusi pa3BUTHA JOXOAbI OT MPUTOPOIHOM
JESITETPHOCTH C y4YeTOM HHACKCAlMH Tapu-
¢oB i1 Hacenenus: yBenudarcs B 2025 romy
mo 1456495,9 Teic. py0., 4TO BHINIE yPOBHS
2020 roma Ha 66,4%. Poct oOmieit cymMel
pacxomoB mpomsoineT ¢ 1503855,8 tric. pyod.
B 2020 . 1o 2041494,6 ThIC. pY0. B 2025 T —
Ha 35,8%. Heobxonumas morpebHOCTE CyOCH-
nuit k 2025 roxy cauzutcs 10 584998,7 Thic.

CTBYyET, 4YTO NECCUMHUCTHYHbIH cueHapuil py0. wnu Ha 7,0 % mo cpaBHeHHIO ¢ 2020 1.
Ta0nuna 2
[TeccmMuUCTHYHBIH POTHO3 (PHHAHCOBO-2KOHOMHYCCKHUX ITOKa3aTeseit
AO «3xkcmpecc — npuropoay» B iepuof ¢ 2021 mo 2025 rox
2020r. —2025 1.
Haumenosase | 050 p | 20211 | 2022r | 20231 | 2024 | 2025~ - &
MIPOYKIIMH 4o %
OrtmpagiieHye
MacCaXKUPOB, 17132,6 | 195723 | 191809 | 187972 | 184213 | 180529 920,3 5,4
TBIC. YCJI
[TaccaxxupooGopor,
VDT HACKML 6963 | 7920 | 7762 | 7606 | 7454 | 7305 | 342 | 49
Jloxomsl OT OCHOB-
Horo BHJa aestens- | 8§75106,7 | 1105666,3 | 909033,4 | 926486,9 | 9442754 | 962405,5 | 87298,8 | 10,0
HOCTH, TBIC., pyO.
Pacxonpi,
THIC., PYO. 1503855,8 [ 1695252,5 | 1779122,7| 1845501,7 | 1945072,9 | 2041494,6 | 537638,8 | 35,7
TCIS{S”;@%“ 628749,1 | 589586,2 | 870089,3 | 919014,8 |1000797,4 |1079089,1 | 450340,0 | 71,6
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Taoauna 3

ONTUMUCTUYHBIN TPOTHO3 (PMHAHCOBO-YKOHOMHUYECKUX MIOKa3aTeleH
AO «3Oxkcnpecc — npuropoa» B nepuof ¢ 2021 mo 2025 rox

2020r.—2025 1.
Haumenosanme | 5050 1 | 20211 | 2022r | 20231 | 20241 | 2025w, = -
HOPONYKLUH T o,
Ortmpasrienue
MacCa)XUpOB, 17132,6 | 19572,3 | 22034,7 | 22034,7 | 22245,0 | 222450 | 51124 |29.8
TBHIC. YeI
IMaccaxupoobopor,
VDT HAC-KM 6963 | 7920 | 8979 | 8979 | 9038 | 9090 | 2127 |306
Jloxoasl OT OCHOB-
Horo Buja aearens- | 875106,7 | 1105666,3 | 1288326,4 | 1338838,6 | 1397153,4 | 1456495,9 | 581 389,2 | 66,4
HOCTH, TBIC., pyO.
Pacxopmpl,
ThIC., PYO. 1503855,8 | 1695252,5 [ 1779122,7 | 1845501,7 | 1945072,9 | 2041494.,6 | 537 638,8 | 35,8
SgSC‘;@'g“ 628749,1 | 589586,2 | 4907963 | 506663,1 | 5479195 | 584998,7 | -43750.4 | -7,0
Taonauna 4
Pacuer pocra cybcuanii u3 pernonanbHoro oromketa B meprox ¢ 2021 mo 2025 rox
. Pocr pazmepa cyocuuit Pasmep Pasmep cydcn it
Cuenapuii pa3BUTHS 2021-2025 T, ThiC. pyo. cyOcuamii B 2025 I. OTHOCHTENBHO
cTparerun ’ B2025 T, 06a30B0r0, ThIC. Py0.
+ % THIC. PYO. +- %
bazoBebiit 119 272,3 19,0 748021.,4
IleccumucTUyHbIH 450340,0 71,6 1079089,1 331 067,7 443
OnTUMUCTUYHBIN -43 750,4 -7,0 584998,7 -163 022,7 -21,8

AHanmu3upys pacuyeThl BapHaHTOB pa3BH-
THS, MOXKHO CJENaTh BBIBOM, YTO HECMOTPS
Ha TO, YTO CTpaTerueil MpUropoaHON KoMIIa-
HUU TIpeIycMOTpeHa O0e3yOBITOYHOCTh MpH-
TOPOTHOTO KOMIUIEKCAa BO BCEX CIICHAPHAX
pa3BUTHS 3a CUET peau3alli BHYTPECHHHX
ONTHUMH3AIMOHHBIX MEP U BBIJICJICHUS CPEICTB
rOCYIapCTBEHHOM MOICPIKKH B HEOOXOIUMBIX
o0beMax, Harpy3Ka Ha PerMOHAILHBINA OFOKET
CYIIECTBEHHO YBEIMUYUBACTCS B PacCMarpu-
BaeMBIX BapuaHTaX. Pe3ynprarbl NpHBEACHBI
B TabuIe 4.

[Ipu pa3BUTHH TECCUMUCTHYHOTO CIICHA-
pHYs pa3BUTHS CTpPATeTMU HArpy3ka Ha Peruo-
HaJbHBIN OFOIDKET yBenuuuTcs Ha 44,3 % oTHO-
cuTenbHOo 6a3oBoro u coctaBut 1079089,1 ThIC.
py6. Ilpu pa3BUTHM ONTHMHUCTUYHOTO CIICHA-
pYs Harpy3Ka Ha peTHOHANBHEIN OIOMKET CHH-
3UTCSI OTHOCUTENLHO 0a3oBoro Ha 21,8 % u co-
ctaBuT 584998,7 ThIC. PYO.

[To HameMy MHEHHIO, CaMbIM JCHCTBEH-
HBIM CIIOCOOOM onTHMH3auy GUHAHCOB Iac-
CaXUPCKOTO JKEJIC3HOTOPOKHOTO TpaHCIIOpTa
SIBIITFOTCSI MEPOTIPUATHS 110 TTOBBITICHHUIO d(-
(hDEKTUBHOCTH JKCJIC3HOIOPOKHBIX TIEPEBO30K
[aCCaXKUPOB B MIPUTOPOIHOM COOOIIICHUH.

AHalu3 NaHHBIX, NIPUBEICHHBIX B TaOJH-
nax 1-4 mokasai, 4To Jaxke MpU pa3BUTHH OII-
TUMHCTHYHOTO cueHapusi OOmiecTBa, BBINTH
Ha Oe3yObITouHOCTh B Tiepuon a0 2025 roma
HE NOIy4uTCs. B CBSA3M ¢ 3TMM KOMITaHUH He-
00XOIMMO M3BICKMBATh HOBBIE BO3MOXHOCTH
CHIDKCHUS PACXOJI0B M IIOBBIIICHUS 3 PEKTHB-
HOCTH TpyJa.

B cootBerctBHU co cTpaterueit AO «Oxc-
npecc — npuropoa» a0 2036 roga «BaxHeHILIN-
MU HalpaBlICHHUAMHU Pa3BUTHS NPUTOPOIHBIX
[ACCAXUPCKUX IEPEBO30K SBJISIETCS MOBBIIIIE-
HHUE KauecTBa MEePEeBO30K, paclIupeHrne Mapii-
PYTHOH ceTH, yBenWueHHWE I0JH Hanbosee
JIOXOJIHBIX BHJIOB YCIIYT, a TaKXe IpPeIoCTaB-
JICHWE TacCaXWpaM KaueCTBEHHO HOBBIX BU-
JIOB ycayr» [5].

Ha nannaeiii MoMeHT Hamboyiee IEepCIIeK-
THUBHBIM SIBJISIETCA TPOEKT «l opojckas xemnes-
Has Joporay. Peanuzanus NaHHOTO MPOEKTa
MIPUBEJET K YBETUUEHHUIO JOIH MACCAKUPCKUX
MIEPEBO30K  JKEJIE3HOJOPOXKHBIM  TPAHCIIOP-
TOM B TOPOICKOH depre 3a cyeT BBOAA HO-
BBIX MapLIPyTOB.

IIpoexr «lopoackas kene3Has IOpOTay
MIpeAyCMaTpUBaeT aKTUBHOE HCIOJIB30BAHUE
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MIPUTOPOJHBIX MMACCAKUPCKUX MOE3I0B JUIA TIe-
peMelleHnsl B TOPOACKoH uepTe, hopMUpOBa-
HUE MapLIPyTOB YIOBJIETBOPSIOMUX Tpedo-
BaHMSIM TACCAKUPOB, a TAKXKE HHTETPALHIO
JAHHOTO BHJA IIEPEMELICHUS B TOPOACKYIO
TPAHCIOPTHYIO C€Th. JIaHHBII MPOEKT Ipen-
yCMaTpHUBaeT YBEIMYEHHE JAO0JHM BHYTPHUIO-
POACKUX MEPEBO30K, OCYIIECTBISIEMbIX IpPH-
TOPOJHBIM KEJIE3HOAOPOXKHBIM TPAaHCIIOPTOM
B ropoae HoBocubOupcke, nHTErpanui mpu-
TOPOJHOIO JKEJIE3HOAOPOKHOTO M TOPOACKOIO
OO0IIIECTBEHHOTO TPAHCIIOPTOB, POPMUpPOBAHUE
TPaHCTIOPTHO-NIEPECATOYHBIX  y3JI0B, CTpO-
UTEIBCTBO HOBBIX OCTAHOBOYHBIX ITyHKTOB
B MECTax «3apOKICHUS» IACCAKUPOIIOTOKOB
u mpouee. Peanuzanus npoexTa o3BoIUT Ipu-
BJI€Yb YACTh [IACCAXKUPOIIOTOKA C aBTOMOOMIIb-
HOTO TpPaHCIOpTa B WHTEHCHBHO 3acTpanBa-
IOIIMXCS M pa3BUBAIOLLKXCS pallOHax ropoja,
OoJsiee paBHOMEPHO 3arpy3uTh TPAHCIOPTHYIO
cucremy HoBocuOupcka, a Takke MOBBICUTb
IIPUBJIEKATEIBHOCTh MIPUTOPOJHOTO KEJIEe3HO-
JOPOXKHOTO TPAHCIIOPTA.

OrmveruM, B paMKax peanmzaiuu 1 3rama
rpoekra «lopoxckas »xenesHas nopora B . Ho-
BOCHOHMPCK» B pe3yjbTare COBMECTHOH pabo-
Thl 3amagHo-CHOMpPCKON KENe3HOW oporh
u IlpaBurennctBa HoBocmOupckoit obmactw,
B mrosie 2021 T. OTKPHIT HOBBIM OCTAHOBOYHBIH
nyHKT «IIpuropoanstii mpocTop».

HoBasi ocranoBounas mnargopma «Ilpu-
TOPOAHBIM TPOCTOP» PpACHONOKEHA PSIAOM
C OIHOWMEHHBIM MHUKpPOpPAilOHOM, B KOTOPOM
MPOXXUBAET OKoio 5,5 ThIiC. xutened. Crou-
MOCTb TIpO€3Ja €AMHAsl HA BCEM YYacTKe Clle-
nosanus «IIpuropogusiii npoctop — HoBocu-
Ooupck-BocTouHblii», ycTaHOBIEHA Ha YpPOBHE
oOmeropoackoro Tapuda U COCTaBISET
26 py6. 3a Tpu Mecsna padOTHl IPOEKTa mac-
CaXHUPOIOTOK B cpesHeM cocTaBuia 950 yeno-
BEK B JICHb U IIPOJOJIKAET PacTH, INIAHUPYETCS
nepeBecty okoio 400 THIC. MaccaXupoB B IO,
MIPUPOCT TACCAKUPONOTOKAa cocTaBUT 2,3%
oT 00111er0 00beMa IepeBEe3CHHBIX TACCAKUPOB
B 2020 rony. ['ogoBasi BeIpyuka MO AAaHHOMY
MIPOEKTy okuaaercs Ha ypoBHe 10,4 muH pyo.,
mpupoct cocTtaBut 0,7% k yposaio 2021 1.

IIppu nmomHOM  peanm3anuu  IPOEKTa
IUTAHUPYETCsl TMpHBIeYb Oojiee 2 MHJUIMOHOB
[acca)kupoB B Trof, 4ro cocrtasiser 10%
OT CYILECTBYILETO MacCaXMPOIOTOKA.

3akjoueHue

SICHO, YTO NPHUTOPOIHBIE MACCAKHPCKHUE
KOMIIAHUH CTPEMSTCS yBETUUUTH pa3Mep MoIy-
YaeMBbIX JO0XO/0B, TO €CTh YBEJINYUTh 10 MakK-
CHUMyMa TI0JTy4yaeMyo MpUObLIb, a TAKXKE yBe-
JIMYUTH JOJII0 PHIHKA B KOHKYPEHTHOH O0proe,
HampuMep, ¢ aBTOMOOWJIBHBIMHU II€PEBO3YH-
KaMH. MBI cuMTaeM, MEpOIIPHUATHUS MO MOBBI-
meHn0 APPEKTUBHOCTH IMACCAKHUPCKAX TIe-
PEBO30K IIPUTOPOIHBIM JKEJIE3HOAOPOKHBIM
TPAHCIOPTOM O0SI3aHbI YUECTh HHTEPECHI BCEX
CTOPOH YYaCTBYIOIIMX B MPUTOPOAHBIX Macca-
JKUPCKUX TEPEBO3KAX.

Otmerum, yTO B Hameil crpane, 3¢dek-
TUBHasE JEATEIBHOCTb JKEJIE3HOJOPOXKHOTO
TPAHCIOPTA SIBIAETCS HEOThEMIIEMBIM YC-
JIOBUEM KaK SKOHOMHUYECKOW, Tak W TOJU-
TUYECKOH CTaOWIIBHOCTH >KM3HH OOIIECTBA.
Jns pemenust maHHOH mpoOieMbl TpeOyercst
BKIIIOYUTH B CTPATErHi0 NPUTOPOIHOH KOM-
[aHUM HE TOJBKO BapUaHThl Pa3BUTHUSA KO-
HOMHYECKOH CHUTyallud B KOMIIAHMM U CTpa-
HE B IIETIOM, HO M pa3padoTaTh MEpOIPUSTHS
M0 YBEIUYCHUIO () (PEKTUBHOCTH pabOTHI MpU-
TOPOJHOTO KOMILIEKCA.

CrenyeT MOAYEpKHYTh, YTO UTOTH OCHOB-
HOHU JEATEIbHOCTH MACCAKUPCKUX MPUTOPOJ-
HBIX KOMIIaHUH OepyTcs K y4eTy CyObeKTamu
Poccutickoii @eaepanun Kak CyoCHInN Ha KOM-
MEHCAUI0 YOBITKOB, TOJNyYEHHBIX MPH TOCYy-
JApCTBEHHOM PpETYJIMPOBAaHUH HPUTOPOAHBIX
TapuQoB.
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AHAJIN3 ®POPMUPOBAHUA PUHAHCOBOI'O BIO/’KETA

3AKYIIOK " 3AITACOB B CUCTEME CKBO3HOI'O IINTAHUPOBAHUA

HA IPUMEPE PETUOHAJIbHOHM IMB

Jpekaiikuna A.B., Comubina U.H.
Cubupckuil eocyoapcmeennwill yrusepcumem nymeiti coooujernus, Hosocubupck,
e-mail: tina07-07@mail.ru

Cymectsyromiast B OAO «PX/I» cucrtema CKBO3HOTO IUTAHUPOBAHUS BKIIOYAET B ce0s BONPOCHI CUHXPO-
HHM3alMU BCEX BUAOB OrojkeToB. JlaHHBIC HEOAHO3HAYHBIC YCIOBHS (DHHAHCOBO-3KOHOMHYECKOTO Pa3sBUTHS
CBHUJICTEIHCTBYIOT O HEOOXOJMMOCTHU IIPIMEHEHUS aJeKBaTHOI CHCTEMBI ()HHAHCOBOTO IUTAHUPOBAHHS U OO~
JKETHPOBAHHS B LEJAX MCIONHECHUS IPOU3BOICTBEHHOIO U (pMHAHCOBOTO IUIaHa (PUHAHCOBO-XO3SHCTBEHHOU
JIeATeIbHOCTH M YCTPAHEHHs HETaTHBHBIX TCHACHIMH B (DMHAHCOBOM IONOXKeHUH mpexanpusatusa. Haubonee
CJIOXKHO MOAJAIOTCS MPOTHO3UPOBAHUIO 3aKyNKH M 3aIIachl, HA KOTOPbIe BO3JAEHCTBYeT MHOXECTBO (DaKTOPOB
BHYTpPCHHEI U BHeLIHEH cpenbl. Ha 0ocHOBaHMHU 3TOr0 MPOU3BOAUTCS NMPOrHO3MpOBaHUe. B mpouecce punan-
COBOTO IJIAHUPOBAHMS M OIOJPKETHPOBAHUS UCIOJIB3YIOTCS CIETYIOIIUE METObI: METOJ] IKCIIEPTHHIX OLEHOK,
METOJIOM JKCTPAIOJISIUK (Ha OCHOBE CPEIHEro abCONOTHOTO MPHPOCTa M CPEHETO Kod(h(HuIMeHTa pocTa),
a TakKe METOJ CKOIb3AIIel cpeiHei, MeTo ] KOPPEIIHOHHO-PEerPEeCCHOHHOr0 ananu3a. biomker 3anacos u 3a-
KyHOK (OpMHUpPYETCsi Ha OCHOBaHHHM OOJKeTa MPOM3BOJCTBA, OPUCHTHPYACH HAa MOTPEOHOCTh MOApa3IeIeHHI
JUPEKIHMU B MaTepPHAIBbHO-TEXHUUECKUX pecypcax, Ul OCYIIECTBICHUS CBOEH NEATEIbHOCTH H JOCTIDKCHHUS
MIOCTaBJICHHBIX IPOM3BOACTBEHHBIX Iieel. B cTaThe paccMaTpuBaloTcs BOIPOCH (HOPMUPOBAHUS OIOmXKeTa 3a-
KYIOK ¥ 3allacOB Ha Pa3HbIX 3Tarax ¢ y4yeToM Creu(uKu padoThl NPeANPHATHH, 3aHUMAOIIUXCS SKCILTyaTa-
nuel 1 peMOHTOM MOTOPBArOHHOTO MOABMIKHOTO COCTaBa, TaK )K€ 3aBUCHMOCTh OIOJXKETa 3aKyIOK H 3allacoB
OT OCTaJIbHBIX OIEPALHOHHBIX U (UHAHCOBBIX OI0MkKeTOB. IIpeqoxKeHs! MyTH MOBHIMICHUS d()(HEKTHBHOCTH
IUIAaHUPOBaHUs (PUHAHCOBOTO OIOJKETa 3aKyIOK M 3alacOB B CHCTEME CKBO3HOTO IJIAHMPOBAHMS Ha IpUMepe
pernonansHoi JIMB.

KioueBble cj10Ba: (PMHAHCOBBIIi OIOIKET, 3aKYIKH, 3al1aChbl, CKBO3HOE INIAHMPOBaHMeE, MOJBHKHOI COCTaB

ANALYSIS OF FORMATION OF THE FINANCIAL BUDGET
OF PROCUREMENT AND STOCKS IN THE SYSTEM

OF THROUGH-PLANNING ON THE EXAMPLE OF THE REGIONAL UHF

Erekaikina A.V., Spitsyna LN.

Siberian Transport University, Novosibirsk, e-mail: tina07-07@mail.ru

The end-to-end planning system that exists at Russian Railways includes the issues of synchronization of all
types of budgets. The purpose of the formation of the budgeting system is to manage the economy, finances and
financial condition of the enterprise based on the coordination of the activities of all structural divisions to achieve
a single, quantified goal. The key element of budgeting is the budget — a quantitative expression of organizational
forecasts in physical and monetary terms, characterizing a standardized document with a specific structure of articles
for a certain period of time. The basis for the implementation of budgeting in the enterprise is the budget. The budget
for stocks and purchases is formed on the basis of the production budget, focusing on the need of the directorate’s
subdivisions for material and technical resources to carry out their activities and achieve the set production goals.
The article deals with the formation of the procurement budget and stocks at different stages, taking into account the
specifics of the work of enterprises involved in the operation and repair of multiple unit rolling stock, as well as the
dependence of the procurement budget and stocks on other operating and financial budgets. The ways of increasing
the efficiency of planning the financial budget of purchases and stocks in the system of end-to-end planning are
proposed on the example of the regional UHF.

Key words: financial budget, procurement, inventory, end-to-end planning, rolling stock

B nacrosiiee BpeMsi HU OJJHH CyOBEKT XO-
3SIMICTBOBaHUS, K Kakod Obl oTpaciu uiu che-
pe AeATeNbHOCTH OH HE OTHOCHJICS, HE MOXET
oboiituck 6e3 (PUHAHCOBOTO TUIAHUPOBAHWS
1 OIOIKETUPOBAHUS, KaK CPEACTBa OIperesie-
HUS yTH cBoero pa3BuTHi. OcoOeHHOe 3Ha-
YeHHe UMEIOT OIO/KEThI B KaueCTBE OIpe/ieie-
HHUsI OCHOBHBIX HAIIPABIICHUN U MEPONPUATUI
B MOBBIIEHHH (HUHAHCOBO-3KOHOMHUYECKOTO
pa3BUTHSA, NPEABUICHUE TOCIEACTBUN NPUHU-
MaeMbIX YIIPaBICHYECKUX PELLICHUN.

AKTyabHOCTb TEMBI PaOOTHI 3aKJIIOYaeT-
Cs B TOM, YTO OTCYTCTBHE NMPUMEHEHUS Mep

B MPOTHO3UPOBAHUH 3KOHOMHUYECKHX ITOKa3a-
TeJIel NeSTeNbHOCTH MPEANPHUITUI CIIOCOOHO
NPUBECTH K HEJOCTAaTOYHOCTH HH(POPMAILUH
Ul OTpelesieHUs HalpaBlIeHUH (prHaHCOBO-
XO3AMCTBEHHON JEATEIBHOCTH W Pa3BUTHS
npeanpusaTus, K Hed(ppeKTHBHOMY HCIIONb-
30BaHUIO0 (DMHAHCOBBIX PECYPCOB, K Hepalu-
OHAJILHOMY HCIIOJIB30BAHHUIO PACXOJOB U 3a-
TpaT, K HETOJHOLEHHON IJIaTeXeCcrnocoOOHOCTH
U K HEBO3MOXKHOCTH ONpeeNeHus oTpeOHO-
CTH BO BHEIIHEM (pUHAHCHPOBAaHUU, B yCIOBU-
SIX, PACIINPEHUs TPON3BOCTBEHHON NIEATENb-
HOCTH TIPEIIPHUATHS.
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CTpyKTypa CBOTHOTO OIOKeTa KOMIaHUU

OnepalmoHHbIe OIOKETHI

dDuHaHCOBbBIE OIOKETHI

- OIOIIKET MPOJIAK,

- OIO/IKET MPOU3BO/ICTBA,

-OFOJKET 3aKyTIOK M 3aI1acoB,

- OIOIKET 3arpar

- OIOIKET TOXO/I0B U PACXOOB,
- OIOIKET KPEUTOB U 3aiiMOB,

- OIO/KET IBMYKEHUS 1E€OUTOPCKOM
1 KPEAUTOPCKOH 3aI0JIKEHHOCTH,

- OIOIKET IBUKEHUS JCHEKHBIX
CpeICTB,

- IPOTHO3HBIN OanaHc

Puc. 1. Eounviii 610021cem KoMnanuu u e2o s1emeHmol

Henpenunennpie 00CTOATETHLCTBA BHEIII-
HEH cCpeapl, CIOCOOHBIE OKa3aTh BIIUSHUC
Ha (PMHAHCOBO-XO35AHCTBCHHYIO JICATEIBHOCTh
MIPEIPUATHS, TPEOYIOT OT PYKOBOJICTBA CyOb-
€KTOB XO3SIICTBOBAHMS aJIEKBaTHBIX Mep IO pe-
arupoBaHMUIO, 00CCITeUnBas CTA0MIHLHOCTH pas3-
BUTHU CBOCTO MMPEAIIPUATHA.

B naHHBIX yCIIOBHAX, XOPOLIMM MOICIO-
PBhEM B JIAaHHOM BOITPOCE BBICTYIIAST UCTIONB30-
BaHUE METOJWK (PMHAHCOBOTO TUIAHUPOBAHWSI
1 OIOIDKETHPOBAHUS B paMKaX pean3anuu (-
HaHCOBOTO U MPOW3BOICTBEHHOTO IIJIAHUPOBA-
HUS IeATENbHOCTH npeanpuarus [1].

Enuneiii OHOMKET KOMIIAHHMM BKJIFOYAET
OIO/KEThI OT TEKylleW W (DUHAHCOBOW Jiesi-
TENBHOCTH. ENMHBIN OIOIKET KOMITAHUU U €T0
AJIEMEHTHI TIPEACTaBIEeHBI Ha PUCYHKE 1.

bromxeTtnpoBaHne TMO3BOJISIET OLEHUTH
BO3MOXXHBIC BapUWaHTBI Pa3BUTUA ACATCIIb-
HOCTU HpeaAnpusdaTusd, O6CCH€‘II/IBaﬂ IIOBBI-
meHne 3PQPEeKTHBHOCTH NCITEIBHOCTU TI0-
CPEICTBOM JIOCTYKEHUS 3aIIaHUPOBAHHOTO
nporHosa [2].

OTHOCUTENBHO (GOPMUPOBAHUS OIOIKETOB
KOMITaHHUH H€O6XOILI/IMO ONpeaACIUTh IPUMEHE-
HUE CIICAYIONINX METOIUK MPOrHO3UPOBAHUS:

— MPOTHO3MPOBAaHUE C WCIOJIB30BAHUEM
METO/Ia SKCIIEPTHBIX OIICHOK;

— TPOTHO3UPOBAHME HAa OCHOBE IKCTPAIo-
AN (COOMPAOTCS TaHHBIC 32 MPEABIIYITHH
NIEPUOJT BPEMEHU, HAmpuMep, 3a HECKOJIBKO
JICT, U Ha OCHOBE MaTeMaTUYECKUX PacUCTOB
OCYIIECTBIISICTCS MEPEHOC TpeHna Ha Oymy-
U TTepHon);

— TPOTHO3WPOBaHHE HAa OCHOBE METOna
CKOJIB34IIeH CpeHEN U C MOMOIIIBI0 KOPpes-
IMOHHO-PETPECCHOHHOTO aHaJn3a.

Kak wu3BecTtHO, Hamboiee CIOXKHO TMpo-
THO3MPOBAHUIO MOJIACTCSA IOKa3areib O0b-
eMa MPOU3BOJICTBA U PealIN3alliu MPOAYKIIUH,
KOTOPBIN SIBIIIETCS OCHOBOH B YCITEIIHOCTH
(YHKIMOHUPOBAHUS TIPEATIPUATHS, OIpere-
nseT ero obecrieueHne CTaOWMIBHBIM COBITOM
IIPOU3BOIUMOI MPOAYKIMH, YUACTBYS B OIpeE-
JICJICHUH €T0 PE3YJIbTAaTUBHOCTH.

COOTBETCTBEHHO, CYIIECTBYET BO3MOXK-
HOCTh TIPOBECTH IPOTHO3MPOBaHWE (pUHAH-
COBBIX pE3yIbTaTOB, OIEHUTh HW3MEHEHUS
B CTPYKTYp€ UCTOYHMKOB ()OPMHUPOBAHUS FIMY-
IIECTBa HA OCHOBE BO3MOXKHOCTH TPOBEICHUS
IMPOrHo3a KanuraJin3alnuu HpI/I6I)IHI/I.

Mesxy BceMu OrOpKEeTaMH B (PHHAHCOBOM
TUTAHUPOBAaHUM KOMIAHHWU CYIIECTBYET JIOTH-
4yeckas M apupMeTHIeCcKas B3auMOCBS3b.

bromkeT 3aKymoK W 3amacoB ABJISIETCS Ya-
CTBIO OIOIKETOB OT TEKYIICH HESITEIBHOCTH,
HO TaKKe OTPa)KaroTcsl B OIOIKeTe OT (UHAH-
COBOH JICATEIHHOCTH B BUJIE 3aTpar Ha MPUOO-
pETEeHHE 3aIacoB.

PaccMmoTpum MeTosr popMUPOBaHHS OFOT-
KETOB 3aKyTIOK U 3aI1acOB B KOMITAHUU:

1. MeTox SKCIIEPTHBIX OIEHOK. Jls wmc-
MOJIb30BAHMS METOJA MPHBIEKACTCS TpyIa
3aMHTEPECOBAHHBIX JIHII, MPEUMYIICCTBCHHO,
PYKOBOASIIUI COCTaB TPEANPHUSATHS, MPHHH-
Masi BO BHHMaHHWE 3HA4YE€HWE ITOKa3aTels Te-
KyIIEr0 MOMEHTa C Y9ETOM €ro IepPCIEeKTHUBEI
Ha Oymymiee. JlaHHBII MeTom NpPUMEHSIETCS
TOrNA, KOTJAa JAPYTHe METOABl (PMHAHCOBOIO
TUTAHUPOBaHUSl M OFOJDKETUPOBAHMS CIIOKHO
HCIIOJIB30Bath [3].

CrouT OTMETHTh, YTO BEC HHTEPBAJIOB
OIICHKH ITPOTHO3a MOKET BapbUPOBATHCS, B 3a-
BUCHUMOCTHU OT BAXKHOCTHU SKCIICPTHOT'O MHCHHS.
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HHTepBanbl, y4UTHIBAIOIIAE HU3KUM, CPEIHUN
U BBICOKHH ypOBeHb 0ObEMa MPOU3BOACTBA
U pealn3aliy TPOXyKIUH TPUPABHUBAIOTCS,
COOTBETCTBEHHO, K HNECCUMHUCTHYHOMY (25%
BEPOATHOCTH WCIIOHECHHS MPOTHO3a), Hanbo-
nee BepoaTHOMY (50% BEpOATHOCTH MCITONIHE-
HUS MPOTHO3a) U ONTUMUCTHYHOMY (25% Be-
POSITHOCTH MCIIOJIHEHHUS TIPOTHO32).

2. [IporHo3npoBaHue HA OCHOBE IKCTPAIO-
nsmn (COOMpArOTCs TaHHBIE 32 MPEIbI Ty Ui
[epHoO BPEMEHHU, HaIlPUMEp, 32 HECKOIBKO
JIeT, ¥ Ha OCHOBE MaTeMaTHYeCKUX PacyeToB
OCYILIECTBIISIETCA TIEPEHOC TpeHAa Ha Oydy-
LU Iepuon).

[IporHo3upoBaHue 1Mo cpeTHEMY a0COIIOT-
HOMY TIPHPOCTY W TE€MIIa POCTa MPEoIaraeT
YCpEeAHEHHOE 3HaYeHNE N3yYaeMOoT0 MoKa3are-
71 B PETPOCIEKTUBHOM IIEPHOZE U OIpesere-
HUE Ha JTaHHOW OCHOBE 3HAYEHHs IOKa3aTess
Ha MepCHeKTUBY [4].

3. IlporHo3upoBaHHe Ha OCHOBE METOAA
CKOJIB34IIeH CpeHEN U C MOMOIIBI0 KOppes-
LIMOHHO-PETPECCHOHHOTO aHAN3A.

®opmupoBanue (HUHAHCOBOTO OrOmKeTa
3aKyMOK M 3alacoB Ul PErHOHAIBHON IUpEeK-
UMM MOTOPBAaroHHOTO IOABKYKHOTO COCTaBa
BBI3BIBACT HEOOXOIMMOCTh CBOEBPEMEHHOH TO-
CTaBKH MaTe€pHaJIbHO-TEXHIMUECKUX 3aIlacos,
B paMmKax rmocTaBieHHBIX 3am1ad OAO «PX]I».
OCHOBHOM JEATENBHOCTBIO TUPEKITUU SBIISICT-
Csl OKa3aHMe yCIyT MOABMKHOTO COCTaBa, ooe-
CriedeHHe OE30MacCHOCTH JABHMKCHUS, a TaKKe
TEXHUYECKOEe 00CITy>)KHUBAHHE.

Boinenum ocHoBHBIE 3a1auu {upexuuu [S]:

- OKa3aHWE YCIyT 1O NPEIOCTaBICHUIO
IIOJABHM>XXHOI'O COCTaBa.

- IoJIiep>KaHue MOJBUKHOIO COCTaBa B CO-
OTBETCTBUU C TPeOyeMBbIMH HOPMATHUBAMHU.

- 0030p TeKyIero craryca, oO0CyXKIeHHe
pe3ylbTaToB  BUEpAIIHETO  THS/TIPEABIAY-
meil cMmeHsl. [IpemcraBinenne oOmeld cuTya-
Oy 10 MOABMIXHOMY COCTaBY, BBIIIOJIHCHUC
Mpou3BOACTBEHHOrO TuiaHa. OOcyxkIeHue
ocHOBHbIX mokazarenedt KIIJ mnpensimy-
meit cMeHbl/mHSA. Hampumep, «kommdecTBo
3apeTUCTPUPOBAHHBIX/YCTPAHEHHBIX  3aMe-
YaHUH Mo 00Xogam», «KOJMYECTBO BBIXOJIOB
MOJBMKHOTO COCTaBa M3 CTPOS» WM Jp.
OCHOBHOE BHHMaHUE HEOOXOAMMO YICIUTH
TOMY, YTO HPOILIO B HPEABIAYLIYIO CMEHY/
JIEHb XOPOIIO M YTO MOXKET OBITh YITYYIIEHO
(c mpuMmepamMu ¥ TOSICHEHUSIMH). BaskHO HC-
T0JTh30BaTh HH(GOPMAITHOHHBIN CTEH/T PU 00-
cyxaeHun nokaszarenein KITJI;

- ”HPOPMHUPOBAHUE O MPOOIEMHBIX BOTIPO-
cax C NpenblaylIero AHSA/CMEHBL. 3aMeuaHus
110 paboTe MoaBMKHOTO cocTaBa. MHpopMupo-
BaHHUE 1 00CYX/IEHHUE C IEPCOHAIIOM 3aMeUaHuit
10 paboTe MOABMKHOTO COCTaBA M IPOOIEMHBIX
BOIIPOCOB, OTMCUCHHBIX IIPpU HEpPEAaA4Yc CME-
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Hbl. Oco00oe BHUMaHUE HEOOXOAUMO YIAEIUThH
OMpocy TNepcoHalla TOrO, YTO HEOOXOIMMO
Y IJTAHUPYETCS CAeNaTh Uil yCTPaHeHHUs/ JTUK-
BUAALMH 3THX 3aMEUaHU;

- OOCyXIeHHEe TPEACTOSIIeH padoTHI.
[IpoBepka 3HAHUI TEXHOJOTHYECKOM CXEMBI.
0030p m1aHa pabOT HAa CMEHY MU IMOCTAaHOBKA
3a[a4 nepcoHany (KTo, 4To, KOraa), 4eTKoe J0-
BE/ICHHE 0 YYACTHUKOB O)KHUIAEMOTO Pe3ylib-
Tara pabothl. [IpoBepka 3HAHWH TEXHOJOTH-
YECKOM CXeMbl M TEXHOJOI'MYECKOIO PEeXHUMa
yctanoBku. Ocoboe BHUMAaHUE JTOMKHO OBITH
YIENEeHO TPEACTOALIMM OTHEBBIM, Ia3oomac-
HBIM paboTaM, paboTe Ha BBICOTE, KOMOU-
HUPOBaHHBIM paboTaM, O00XOIy, aBapUilHBIM
cutyarsiM, obmm CU3, pabote ¢ moapsaau-
Kamu. Benymemy He0OX0IMMO OATOTOBUTHCS
K 3TOMY 3apaHee U MpoAyMarTh IUIaH AeUCTBUN
Ha CMCHY/JICHB;

- 0030p MMEIOMIUXCS MPAaBUI U UHCTPYK-
LU 0 BBIMOJMHEHUIO padoT. Onpoc 1 00Ccyx-
JEHHE C TEePCOHAJIOM MpaBWJ U TpeOOBaHUI
MHCTPYKLUM 110 BBINOJHEHUIO KPUTHUYECKUX
W/ omacHbBIX pabot/onepanuii. Her He-
00XOIMMOCTH 3aUWTHIBATh OMHY M Ty K€ WH-
CTPYKUHMIO KaXAbIH €Hb, MOXXHO OOpaTuTh
BHUMAaHHE HA KaKHe-JIMOO BaXKHBIE ACICKTHI
BBINOJIHAEMBIX pPaboOT. Xopouias INpaKTHKa,
KOIZIa CaMM OIIE€PaTOPhl 3a4UTHIBAIOT [IPOLIECY-
Py WIH HHCTPYKIIHIO;

- ONpeIesIeHue BO3MOXKHBIX PHUCKOB IPHU
BBITNIOJIHEHNH 3aJaHuii. OCHOBHOE — 3TO BHHU-
MaH{e K JeTajsiM. DTOT IYHKT UMEET OYCHb
Ba)XKHOE 3HaueHue. Eciu cMeHe naroTcs Kakue-
1100 3a/1aHKs, BeAYILUH TOJDKEH CIIPOCUTh UC-
MIOJTHUTENEH (omepaTopoB) KTO, YTO, KaK U I/e
9TO JeTaeT, Kakhue PUCKHU HUIM OMacHOCTH MO-
TYT BCTPETHTHCS TP BHIIIOJIHEHUH 3TUX PadoT,
Y KaK HCHOJHUTEb MOXET UX YMEHBIINTE;

- o0cyxnenue nevicreuii o [1JTA. [lanabrit
IIYHKT HallpaBJ€H Ha 3HaHME JCKYPHOH cme-
HOH JIEHiCTBUIA BO BpPEMsI BO3MOXKHBIX aBapUI-
HBIX CUTYallUH;

- oOcyxIeHue ApPYrux BOIPOCOB/IPO-
Onmem (TIpuKasbl, U3BJICYCHHBIE YPOKH, cOOpa-
HUS HadyaJIbHUKA [IPOM3BOACTBA, HAYaJIbHUKOB
YCTaHOBOK, MOAPSAIAYUKY U T 1.). JloBeneHue
JI0 TIepCOHAaNa BaXXHOH MH(OpPMAlUU O KOM-
naHuu, paboTe MOABMKHOTO COCTaBa, O B3a-
MMOJICHCTBHU C TOAPSIIYMKAMH, «MOIHHUSIX»
no Bonpocam OT u Tb, nadpopmanus no npe-
JBIAYIINM BOIPOCAM OT IEePCOHaja U T.II.

bromxer 3amacoB M 3aKyllOK B IIPOLIECCE
cBoero (hopMUpPOBaHHS OCHOBBIBAETCS Ha 3a-
SIBKaX OT CTPYKTYpHBIX HoapasneneHuil Ju-
PEKIMU B MaTePHAJIbHO-TEXHUUECKUX 3aracax.
IToTpeOHOCTH paccuUMTHIBACTCAd Kak HOpMa-
TUBHAs BEIMYMHA PACXOOHBIX MAaTepUaioB
[0 TeKylledl MporpaMme KamuTaJbHOIO pe-
MOHTa MOABM>KHOTO COCTaBa.

EUROPEAN JOURNAL OF NATURAL HISTORY Ne2, 2022



110

Bromxker Bromxker .
TIPOU3BOJICTBA 3atpar DUHAHCOBBIH IU1aH
BromxeT 10X0/10B U pacxoaoB
Bromxer IIporHo3Hslit 6amaHc
3amacoB U [—>| DBlomKeT ABMKEHUS JEHEKHBIX
Biowker 3aKyTOK CpencTB §
JOXOJI0B 1 Bromxer IIBI/I)KefH/I}I JebuTOpCKOi
U KPEAUTOPCKOM 3aJJ0JDKEHHOCTH
pacxozoB

Puc. 2. Oyenxa cesazu 61002cemos

Jnst pacdera NiaaHOBOW BETWYHHBI OION-
JKETa MaTepuajoB OINPEACNseTCS IUIAHUPY-
€MO€ KOJIIMYECTBO MAaTepHaOB Ha MPEACTO-
AN TIEPUOA, a TaK)Ke BEIMYMHA 3aMacoB
Ha Ha4yaJo Tojia, KOTOpPbIe TO3BOJIAT HOKPHITh
HOTpe6HOCTB B JaHHOM rojly Ha p€MOHT IO~
BIKHOTO cocTaBa. [Inanupyemoe Komu4ecTBo
MaTepHUAJIbHBIX 3a1acoB OINpeAeNseTcsa Ha oC-
HOBE BBIYMTAHUS HEOOXOIMMOTO KOJIUYECTBa
MaTepHaliOB W UMEIOIINXCS 3a1acoB Ha Hada-
70 rona [6].

Hnga pacdera BeJIMYMHBI 3amacoB Tak-
JKE€ CJIeayeT YUYUThbIBaTb HOpPMATWUB 3alia-
COB Ha KOHEIl rojfia, KOTOPbIA JOKEH OBITH
JUTSl UCKITFOUEHU S TIepe00eB B TPOBEICHHUH Ka-
MMATAJIBHOTO PEMOHTA WJIM HECBOEBPEMEHHOM
MOCTYIUIEHUHN MarepuajoB. lloTpeOHOCTH B
MaTepHaliax IIaHUPYETCsl pallioOHAIbHO, CO-
OTBCTCTBYCT q)aKTI/I‘lCCKI/IM IMPOU3BOJACTBCH-
HBIM MOIIHOCTSIM.

Ha ocHoOBe npowW3BOJCTBEHHOTO OFOIKETA
1 OIOKEeTa 3allacoB PACCUUTHIBACTCS OFOIKET
3arpat. Jlys pacdera OromxkeTa 3aTpar HEOOX0-
IUMO ONPEAETUTh CeOEeCTOMMOCTh EIUHHIIBI
NPOAYKLUHH, 3aTpaTbl Ha NPOBEACHHUE Kallk-
TaNbHOTO PEMOHTAa M 00BEM IPOU3BOACTBA
B JIeHeXHO# ¢opme. Bromxker 3arpar urpaer
BaKHYIO POJIb B cHCTeMe (PHHAHCOBOTO TTAHU-
poBaHUs U OrOMKeTHpOBaHUS JMpexiuu, mo-
CKOJIbKY OIpeNeyIsieT BECh HEOOXOMUMBIN 00b-
eM (pUHAHCOBBIX pecypcoB AJISi MPOBEACHUS
KalUTaJIbHOTO PEMOHTA TOJBUKHOTO COCTABA.

Bromxker 3anmacoB U 3aKymoK Mpe/noiaaraeT
MIPOTHO3UPOBaHNWE OOBEMOB CHIPbS, MarepHa-
noB, 'CM, a Takxe TOBapOB BHYTPEHHETO T10-
Tpe6J'IeHI/I$I Y BHCUIHUX IMOCTAaBIIMKOB, a TAKXKC
COOCTBEHHOT'O MPOU3BOICTBA.

OtoT OIOmXKET TpearnoaraeT OTpPaKeHHe
CYMM TI0 TIPUOOPETEHUIO 3aI1acOB MaTepHallb-
HO-TEXHUYECKUX PECYPCOB, TOTAA KaK OIuiaTa
3a HHUX TOKa3bIBaeTCS B OIOMKETE IO pacyeT-
HBIM OII€paluiaM C IIOCTaBIIMKaAMMH.

Taxkum o00pa3oM, CBsI3b MEXIy Oro/pKeTa-
MU B CHUCTeME (PMHAHCOBOTO IUIAHUPOBAHUS

U OropKkeTHpoBaHus oueBUAHA. OLEHKA CBS3H
OIOIKETOB MPHUBEACHA HAa PUCYHKE 2.

Hcxonst U3 BEIMIENIEPEYHCICHHOTO BHTHO,
4yTO (hopMUpOBaHHNE OIOIKETA 3aMacOB U 3aKy-
MTOK TIPENICTAaBIIICT COO0H TMHAMIYCCKUH KOM-
TUIEKCHBIH Tpoliecc, B KOTOPOM JOJKHBI MPU-
HUMaTh y4YacTHE pa3luYHble CTPYKTYPHBIC
MIOApa3IeNeHUs.

Taxke mpoaHAIM3UpPYeM KaJeHIApHOE
OromKeTHpPOBaHUE 3aKYIIOK H 3aracoB. B mioHe
TeKymiero roga (opmupyercs MOTpeOHOCTH
B MaTepHaIbHO-TEXHUUECKUX pecypcax B pas-
Mepe He MeHee 80% oOT Tekyiero OroyKeTa
Ha MJIaHOBBIH rof. [Ipy 5TOM He YUHMTBIBAIOTCS
uHeKCH pocta eH. CornacoBanue chopMu-
POBaHHBIX B MIOHE OIOKETOB 3aKYIOK M 3ara-
COB OCYIIIECTBIISIETCS B HOSIOpE TEKYIIEro Tofa,
B XOJIe Yero MOTYT BO3HHKHYTH PUCKH HEJO-
MOJTY4eHUs] HEOOXOJUMBIX MaTepHajbHO-TeX-
HUYECKUX PECYPCOB.

B xone oneHku moTpeOHOCTH B MarepH-
aJbHO-TEXHUUECKUX PEecypcax CTPYKTYpHBIE
noapasaenenus Jlupekuny oneHuBaroT Hallu-
YHe OCTATKOB M MCKJIFOYAIOT U3 HUX 3allacHbIe
YaCTH U PaCXOJHbIC MaTepUallbl, COJepIKaIIHe-
Cs CBEPX OIPEeNICHHOr0 HOpMaTHuBa 000pavu-
BaeMocTtu [7].

Taxum oOpa3om, B pesyisrare MpOBEICH-
HOTO HCCJIEOBAaHUS, MPEIIararoTcs CIeayo-
[IMe MEPOIPHATHS TI0 COBEPIICHCTBOBAHHIO
(DMHAHCOBOTO TJIAHUPOBAHUS W OIOIKETUPO-
BaHMA 3aKyIOK U 3a[1acoB:

1. B pamkax dopmupoBaHus Oromxkera 3a-
KyIOK W 3aIllacoB CIIeAyeT MPUMEHATh AeQIis-
TOPHI 1I€H, YTOOBI IPEIOTBPATUTH PUCK POCTa
[EH Ha MaTepHaJbHO-TEXHUYECKUE PECYPCHI.

2. Wcnonb3oBaHue COBpEMEHHBIX ITUGDPO-
BBIX HHCTPYMEHTOB (PMHAHCOBOTO TUIAHHPOBa-
HUS U OIOIDKETUPOBAaHUS HA OCHOBE NMHTAIIU-
OHHOTO MOJIEITMPOBAHUSI.
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